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Foreword

This summary report presents the major demonstrable
facts disclosed by five studies and groups of studies
which investigated various phases of the field covered
by the basic research project, “The Economic and Social
Effects of Highway Improvements.” This project was
initiated and carried through by Michigan State Uni-
versity, Highway Traffic Safety Center and was spon-
sored by the Michigan State Highway Department with
participation by the U.S. Department of Commerce,
Bureau of Publie Roads.

The field of the basic project, as defined by its title,
is very broad and complex, but it should be pointed out
that the investigations were limited, for the most part,
to studies of the effects of relatively recent or current
improvements to the pre-existing grid of major high-
ways. Thus, the project did not contemplate, nor does
it include, studies of the whole range of impacts which
the creation and development of highways for motor
vehicle traffic had on the life and activities of the peo-
ple, communities and areas they served.

The benefits to and changes in trade, productive
industries, and living habits resulting from the new,
extremely flexible, statewide transportation service, un-
doubtedly represent the most important and lasting
effects of highways, and subsequent improvements are
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aimed to broaden and better the service thus created,
These initial benefits were based on aceess to the trans.
portation system, but as motor vehicle use became uni-
versal, highway traflic grew to proportions that consti-
tuted a huge new consumer market and there developed
a whole classification of business enterprises which
were oriented to the highways, not for the purpose of
access but for exposure to the passing streams of poten-
tial customers. '

The objective of these research projects was to study
and, if possible, forecast the effects of current improve-
ments on the intricate complex of economic and social
operations and interests which are closely integrated
with and increasingly dependent upon highways and
the transportation and access services they provide.

The task of condensing the material to give the es-
sential results and interpretations of the investigators
in less technical language was carried out by Mr, Clark
Rowley. It is a pleasure to express appreciation of his
conscientious and able work in accomplishing a none
too easy task.

T. W. Forbes
Assistant Director { Research)
Highway Traffic Safety Center
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General Introduction

Because roads, streets and highways provide access to
and egress from the lands in their service areas, the
roadway pattern and the design and improvement of
individual roadways are closely associated with the
utilization and value of the lands served and with the
life and livelihood of people located on those lands.

Systems of roadways are developed to meet the
needs of the areas and communities they serve, but once
in being, they form a rigid framework which very
permanently molds the development and pattern of the
area or community. Growth and changing activities in
the community frequently call for revisions or improve-
ments of the roadway system. Equally, it may be pre-
sumed, changes or improvements of roadway or of the
roadway system will affect the utilization and value of
neighboring lands and the well-being of the resident
population.

The vital importance of the relationship between
roadways and the adjacent lands currently is given
heightened significance by the widespread major con-
struction now going forward in this state as Michigan’s
part in the development of the 41,000-mile System of
Interstate and Defense Highways created and provided
for by the Federal Aid Highway Act of 1956. Not only
is this construction program providing vastly improved
facilities on most of the state’s major routes of travel,
but some of the modern design features required for the
system’s high standards of service will make fundamen-
tal changes in the accustomed relationships of lands and
roadways,

Many long-used routes in both urban and rural
areas are being relocated and in numerous instances
these relocations will by-pass villages, towns and cities
or at least their congested areas. Moreover, on most of
the new mileage, entrance to the roadway is limited to
designated points and access from the immediate road-
side is completely excluded.

This developing situation brought into focus the
need to investigate the influence of past highway im-
provements in relation to land, as 2 means toward fore-
seeing and preparing for the impacts of this new high-
way construction upon the use and value of land and

Social Effects of
srovements

upon the activities of people in the affected areas. Such
an investigation was proposed by the Federal highway
agency, the Bureau of Public Roads, in a memorandum
dated May 29, 1957, In the same year, Michigan State
University’s Highway Traflic Safety Center initiated
broad research studies of the Economic and Social Ef-
fects of Highway Improvements with the sponsorship
of the Michigan State Highway Department and partic-
ipation by the U. 8. Department of Commerce through
the Bureau of Public Roads.

These studies, under the coordinating direction of
the Highway Traffic Safety Center, have been in prog-
ress for two years. They are extremely broad in scope,
the approach being from the point of view of several
different disciplines, and studies have been conducted
with the cooperation of some ten departments of the
University. The general plan was to make certain spe-
cialized investigations of the effects on land and prop-
erty valuss, effects on business, and various phases of
social change brought about by the development of new
and better highways. In addition, it was planned to
put together inventories of all possible benefits and dis.
benefits to highway users and non-users.

These several investigations were completed in 1959
and 1960 and technical research reports are or will be
available for technical use. The present report sum-
marizes the contents of this series of technical research
reports on “The Economic and Social Effects of High-
way Improvements.” The summary aims to make the
significant findings of these research studies available
to highway engineers and administrators and to the
citizens who are interested in the facts disclosed but not
in the research techniques by which they were obtained.

The individual technical research reports are listed
below hy the title under the sections of this report in
which they are summarized.

SECTION | — Economic Factors Influenced by High-

way Improvements.

“An Inventory of the Economic Factors Influenced
by a Highway Development Program,” by Eric Schen-
ker, Assistant Professor of Economics, Michigan State
University, 1959,



SECTION § — Effects of Highway Development on
Rural Lands and Communities.

»

“Effects of Highway Development on Rural Lands,
by Louis A. Vargha, Department of Agricultural Eco-
nomics and Resource Development, Michigan State
University, 1960.

SECTION HI — Effects on Businesses in Small and Me-
dium Size Communities of By-Pass
Highways.

“Fffects on Businesses of By-pass Highways,” by
Hugh Faville and Carl Goldschmidt, Department of
Utrban Planping and Landscape Architecture, Michigan

State University, 1960,
SECTION IV — Effects of Highway lmprovements on
Land Uses and Values,

“Land and Property Values in Relation to Dort
Highway Improvements,” by Ronald Larson, Depart-

ment of Insurance, Law, and Real Estate, and Eric
Schenker, Department of Economics, Michigan State
University, 1960

SECTION V - The Trunldine Pattern and the Geo-
graphic Pattern of Setilement.

“The Geographic Pattern of Gross Land Uses in the
Southern Half of the Lower Peninsula of Michigan in
Relation to Major Highways,” by Allen K. Philbrick,
Associate Professor of Geography, Michigan State Uni-
versity, 1960,

Al of the technical research reports listed above
were issued by Michigan State University, Highway
Traffic Safety Center and the Michigan State Highway
Department, and are available to qualified persons and
organizations through the Highway Traffic Safety Cen-
ter, Wells, Hall, Section D, Michigan State University,
East Lansing, Michigan,




SECTION 1|

Economic Factors Influenced by a
Highway Improvement Program’

Introduction

Alfred Marshall, the English economist, once said that
the dominant fact in the industrial development of the
western world was not manufacturing, but transporta-
tion. Since this judgment preceded the full impact of
the automotive revolution, it would certainly be even
more true today. This revolution has brought about for
the nation a new way of life affecting every citizen. It
has influenced nearly all the activities of the individual,
the family, commerce, and agriculture. Unlike other
maodes of transportation, the motor vehicle provides di-
rect access to homes, recreation areas, shops, factories,
offices, ete.

For this direct access, the various levels of govern-
ment had to provide highways. For example, the trans-
portation requirements of Michigan today are served
by a highway, road and street system totalling 108,036
miles. Of this mileage, 93,428 miles are rural, while

Purpose and Method

The purpose of this paper is to compile an inventory of
the economic factors influenced by a highway develop-
ment program and to state hypotheses for each factor,
These hypotheses are the author’s own and may be used
as a basis for subsequent research. They are not in-
tended to suggest policy, but represent alternatives
which can be investigated.

The direct impact of a highway program is felt by
every citizen of the United States. Some of these effects
are very obvious and definite, others are more general
and indirect, while still others are so indirect that it is

*Condensed from “An Inventory of Economic Factors Influ-
enced by a Highway Development Program” by Eric Schenker,
Michigan State University Highway Traffic Safety Center, East
Lansing, 1959.

14,608 miles are in municipalities. State trunklines total
9,355 miles. As one might expect, highway develop-
ment requires government expenditures. Table 1 shows
the total direct expenditures for highways by all levels
of government.

With the passage of the Federal Aid Highway Act
of 1956, the trend toward greater annual expenditures
for highway development can be expected to continue.
Congress pledged its support for the construction or
reconstruction of 41,000 miles of the National System
of Interstate and Defense Highways and authorized
approximately 24.8 billion dollars for this purpose to be
matched by 2.6 billion dollars in state funds at a new
ratio of 80-10. In approximately 16 years, the new sys-
tem will connect 48 of the states and link all but 23 of
the nation’s cities of more than 50,000 population.

difficult to determine with certainty whether they are
really economic, or belong to some other category.

One obvious impact of a highway development pro.
gram is on employment. The U. S. Department of Labor
has estimated that each billion dollars spent on high-
way conslruction will result in 102 million man-hours
of employment on the site of construction and 126 mil-
lion man-hours off the site. This means that a program
of the size that Michigan usually undertakes each year
generates 25,5 million man-hours of work on the site of
construction plus 31.5 million man-hours elsewhere, or
a total of 57 million man-hours.

Another of the more obvious eflects of a highway
development program, which is consistent with full em-

LR
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Table |

Total Direct Expenditures for Highway Purposes by All Units of Government; Gross National Product
and Total Government Expenditures (in Millions)

Highway
Total Direct Gross Total Expenditures
Expenditures Per Gent National Per Cent Government as Percentage
Year for Highways Change Product of GNP Expenditures of Total
1929 $2,237 .024 $104,436 021 $ 10,227 218
1930 2,536 134 91,105 027 11,022 230
1931 2,398 058 76,271 031 12,318 .194
1932 1,908 257 58,466 032 10,607 179
1933 1,722 108 55,964 030 10,676 161
1934 2,033 181 £4,975 031 12,830 158
1935 1,784 J40 72,502 024 13,340 133
1936 2,491 396 82,743 030 15,882 156
1937 2,314 076 90,780 025 14,827 156
1938 2,659 149 35,227 031 16,589 160
1939 2,486 070 91,095 027 17,522 141
1940 2,381 044 100,618 023 18,467 128
1941 2,140 A13 125,822 017 28,753 074
1942 1,725 241 159,133 010 64,032 026
1943 1,374 .255 192513 007 93,399 014
1944 1,369 .004 211,393 008 103,072 013
1945 1,419 .037 213,558 006 92,943 015
1945 2,035 434 210,663 009 : 47,004 043
1947 2,848 A00 234,289 01z 43,811 065
1948 3,433 205 259,426 .013 59,995 057
1949 3,898 135 358.054 .010 59,527 .065
1950 4123 .058 284,599 014 61,116 067
1951 4525 .098 328,975 013 79,357 057
1952 5,019 109 346,999 014 94,425 053
1953 5,597 115 365,385 015 102,040 054
1954 6,511 163 263,112 017 96,741 067
1955 6,864 054 397,469 017 98,578 069
1956 7,702 120 419,214 .018 104,142 073

Source: Highway Statistics, Department of Commerce, Bureau of Public Roads, Washington, D.C., 1957.

ployment, is to increase the aggregate level of personal
income. There will also be long run effects of such a
program due to the improvements per se. A direct result
is to increase the efficiency and lower the cost of trans-
portation which, in turn, tends to decrease the cost of
goods and to extend markets.

Certain individual economic factors and the effects
of a highway development program on them are dis-
cussed in the following sections of this inventory. The
factors are grouped® according to whether they are
subject primarily to the impact of the development pro-
gram as a significant financial and production operation
taking place within the economic structure, or are
affected by the long run service of the improvements
which the program provides. This classification is per-
tinent to the different objectives for which a highway
development program may be undertaken, as it is to the
fact that most factors are affected in both ways.
mupmg clagsification was added in the condensation to

simplify and organize relationships discussed in the original
inventory in more detail,
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A. ECONOMIC FACTORS AFFECTED BY
CURRENT IMPACT OF PROGRAM

1. The Gross Nationai Product (GNP)

The GNP is the money value of a nation’s entire cutput
of final commodities and services during a given time
period. Although there have been a few years since
1929 when this value has decreased, the trend has been
upward. Expressed in current dollar values, GNP in
1957 was approximately four times its value in 1929,

Although expenditures on highway development
represent a small percentage of the GNP ( about 0.2 per
cent), the effect of these expenditures is greater than
indicated by this percentage. The reason for this is that
these expenditures involve capital investment and,
through what is known as the multiplier effect, they
induce further private investment. In certain segments
of the economy, an acelerator effect gives special and
additional impetus to activity.




a. Multiplier

The amount spent by various levels of government on
highway development will be received by various in-
dividuals as additional income. If it is assuined that
these latter devote three-fourths of the amount they
receive to consumption, that this expended amount will
be received by various other individuals as additional
income, and that they, in turn, devote three-fourths of
their receipts to consumption, and so on and on, by the
time the original government expenditure for highways
has had its full effect the rise in the GNP will be four
times the original amount invested in the highway
development program.

b, Accelerator

The accelerator principle states that a given change
(plus or minus) in the production and sales of final
products tends, by a sort of leverage action, to bring
about greatly magnified changes in the production and
sales of capital goods. For instance, a 10 per cent in-
crease of the rate of antomobile production or of high-
way construction might require a 100 per cent increase
in the annual production of machine tools or of road
building equipment. If one can visualize the accelerator
principle at work throughout the economy, one will
realize that much net investment is necessary as pro-
duction and national income increase. Highway ex-
penditures may be a good stimulant of net investment
for the economy.

2. Net National Product (NNP)

The NNP is equal to the GNP minus capital consump-
tion allowances, i.e., the value of those capital goods
worn out or used up in a given period. The NNP gives
a more accurate picture of the net contribution of the
productive system to the volume of goods available for
consumption and to the economy’s total stock of capital
goods.

The effect of highway expenditures upon the NNP
depends largely upon the use of the expenditure, the
multiplier, and the rate of depreciation. For example,
floods or other accidental factors, or intensive use of
existing highways, increase capital consumption and
thus reduce the NNP.

3. National Income

National income is the total of money incomes received
by individuals and firms supplying units of the pro-
ductive agents during a given period. It is equal to NNP
minus indirect business taxes and certain accounting
items, The distributive shares of the national income
are regularly identified as interest payments, wages and

supplements, dividends, rents, undistributed profits,
and the unincorporated net income.

National income is affected by highway expendi-
tures in much the same fashion as is NNP, with which
it is closely associated, as explained above.

4. Personal Income

Personal income is the total amount of income which
individuals receive from all sources, except gifts from
other individuals. It includes transfer payments, wages,
unincorporated net income, rents, interest, and divi-
dends. The increase in aggregate personal income over
the past twenty years has more than doubled its 1939
total of 67.7 billion dollars.

As stated earlier in this paper, a highway program
financed with the objectives of being consistent with
full employment will increase the aggregate level of
personal income. There also will be a long run effect,
due to the highway improvements per se.

5. Disposable income

Disposable income is personal income minus personal
taxes and is the amount of personal income available
to individuals for purchasing the commodities and serv-
ices produced in private sectors of the economy, and
for personal savings, Expressed in constant 1939 dollars,
the 1957 disposable income was $940 per capita as com-
pared to $556 per capita in 1939, The amount of goods
and services that can be purchased with his disposable
income is more important to the individual than his
gross income. The prices of these will he inflated if
highway expenditures are increased in a period when
the economy is fully employed. Provided the economy
is not at full employment, such an increase will mean
greater aggregate disposable income unless taxes are
increased more than enough to offset the multiplier
effect.

6. Personal Consumption
Personal consumption includes all consumer expendi-
tures for services and purchase of nondurable goods and
of all durable goods except housing. The consumption
function is the ratio of the total volume of consumption
which results from various levels of national income.

There does not seem to be anything inherent in
highway development which would shift the consump-
tion function of the economy. But the tendency for
highway expenditures to raise the level of national in-
come will likewise raise the level of consumption. The
increase in the level of consumption will, of course, not
be as large as the increase in the income; the higher the
level of income, the more will be saved.

Important here is what is called “the marginal pro-
pensity to consume,” which is the ratio of the increase
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of expenditures for consumption out of an additional
amount of aggregate income. The effect of a highway
development program should be to decrease this ratio
unless income is at such a level that all income is spent
for consumption.

7. Savings

Savings are the part of income which is not spent for
consumption, The higher the level of income, the
greater is the tendency to save from additional in-
creases i income. A highway development program
may increase the schedule of planned savings by raising
the aggregate level of income, but the exact effect of

such expenditures will depend upon their relationship

to the current employment status of the economy.

8. Gross Private Investiment

Gross private investment is all expenditures from the
private sector of the economy (excluding government
spending) for capital replacement and expansionary
purposes. Its level depends on the economic activity of
the immediate past, the present conditions, and the out-
look for the future.

The net effect of any sizeable increase of govern-

ment expenditures for highway development is gen-
erally to brighten future expectations and stimulate
neglected capital replacements. Certain industries will
feel the immediate impact and soon other sectors of
the economy will feel the effects, Thus, such a program
has direct, indirect and cumulative effects on gross
private investment,

9. Governmeni Expenditures

The functions of government all require the expendi-
ture of funds. In recent decades total — federal, state
and local — government expenditures have shown a
marked tendency to increase, Often these expenditures
have exceeded revenues and the large public debt is
the result.

The relationship between public expenditures and
revenues at any given time has an important effect on
the aggregate levels of production, employment, and
income of the whole economy. Thus, if the govern-
ment consciously adjusts highway revenues and ex-
penditures, desirable effects upon these aggregates
may result.

10. Fiscal Policy

Fiscal policy means the manipulation of government
revenues and expenditures in an effort to produce
effects regarded as desirable on national income, pro-
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duction and employment by directly controlling the
amount of disposable income in the hands of all the
spending units of the economy. This policy is necessary
for financing the government’s social services and may

" also contribute to economic growth and stability.

During depression periods it might be desirable for
the government to intensify the highway development
program so as to make up for the deficit of private in-
vestment which characterizes such periods. Contrari.
wise, during inflationary periods these expenditures
could be reduced or taxes increased so as to avoid
bidding up the prices of resources then fully employed.

B. FACTORS REFLECTING INFLUENCE OF A
HIGHWAY DEVELOPMENT PROGRAM AS
AN INSTRUMENT OF ECONOMIC POLICY

1. Business Cycles

Business cycles are alternating waves of prosperity and
depression or of business expansion and contraction
which affect the economy as a whole. When recession
develops out of the cumulative effects of business con-
traction, enterprises which have built up their inven-
tories to meet rising demand, decrease production until
the inventories reach a level more commensurate with
the fallen demand. However, the falling prices which
occur during a recession stimulate demand and employ-
ment and lead to the next revival, The wide fluctua-
tions in employment caused by these cycles are major
governmental as well as individual problems. To con-
trol at least part of the effects of business cycles, the
government may use monetary and fiscal policy in
accord with the economy’s needs.

Highway and street construction represent an alter-
native for private investment which is deficient during
the recessive stage and excessive during the booming
stage of the cycle. Therefore, an increase or decrease
in appropriations for highway development provides a
channel for government investment which may be used
to mitigate the dire effects of business eycles.

2. Unemployment

Unemployment is a condition under which human re-
sources are idle. In any economy, the existence of idle
resources is an indication of inefficiency. A highway
development program will, by its very nature, increase
or offset potential decreases in employment. Employ-
ment in this sector of the economy may also serve as an

impetus to greater net private investment which in turn
means further increased employment,
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3. State and Local Finance

State and local governments derive some revenue from
taxes (inheritance, income and excise) which are at
least roughly similar to those used by the federal gov-
ernment, but they depend most heavily upon general
property, sales and use taxes. Local governments’ share
of the total tax receipts of all units of government has
declined from 51.1 per cent in 1903 to 14.3 per cent in
1958. The decline in the percentage of state revenue has
not been nearly so drastic. This shift in the incidence of
revenue production has not lessened the social respon-
sibilities of state and local governments but it has
shifted more state and local government functions to
the federal government. An instance is the increasing
importance of the interstate highway system and a cor-
responding decrease in the proportion of state funds
going into highway development, a trend accentuated
by the Federal Aid Highway Bill of 1956 which lowered
the state share for the Interstate Highway System from
one-half to one-tenth of the cost.

4. Highway Revenues

Highway revenue is defined as that revenue which is
levied against Highway users. These funds consist pri-
marily of excise and/or sales taxes on motor vehicles,
fuels and accessories, and vehicle and driver license
fees. In practice, both the excise and sales taxes are paid
by the consumer and are regressive in operation. Thus
the primary burden of these taxes falls on people with
the smaller incomes. Since the highway program is sup-
posed to be shouldered by those who will benefit most
from such development, a re-evaluation of the method
of financing and who it is that benefits would seem
desirable.

Congress has instructed the Secretary of Commerce
to see that studies be carried out for this purpose,
Numerous studies have resulted of which this is one.

5. Federal Persenal Income Tax

The federal personal income tax is a progressive tax
which applies a higher rate to a larger income than to
a smaller one. Tt is far and away the most important
source of revenue, providing about half of federal
revenue. When highway expenditures, as earlier indi-
cated, increase the aggregate level of personal income,
those individuals whose increased income places them
in a higher income bracket, will find themselves bear-
ing a greater percentage of the tax burden.

6. Corporation Inceme Tax

The corporation income and excess profits tax was the
second largest producer of federal revenues in 1958.
The level of earnings by corporations and the amount
collected by the federal government are determined
by the general level of business activity. To the extent
that a highway development program will stimulate
business activity, provided no other adverse economic
phenomena offset the effect of the program, it can be
assumed that these activities will increase profits and in
turn increase tax returns collected by the government,

C. ECONOMIC FACTORS AFFECTED BY THE
SERVICE OF HIGHWAYS IMPROVED
BY A DEVELOPMENT PROGRAM

i. Production Cost

Production cost is the monetary expression of the effort
involved in making a good or service available. Tt in-
cludes wages and salaries, returns on the use of land
and capital and the cost of shipping raw materials
needed in processing and final products to consumers,
In many instances transportation cost may represent a
large percentage of total production cost,

Better highways mean lower transportation costs
due to shorter faster routes and reduced maintenance
charges. It is assumed that any reduction in production
costs will be reflected in the final sales price of the good
or service.

2. Productivity

Productivity is the amount of output measured in terms
of physical output per man hour or of net output, or
value added, per man hour. Changes of productivity
may be associated with improvements in managerial
skill, technology, quantity and quality of capital, and
increased efficiency in the allocation of resources.

To the extent that a highway development program
may increase the efficiency of resource allocation, it
may also serve to increase the productivity of those re-
sources. Resources which formerly were unproductive
because of the high cost of moving them to the produc-
tive source may now become productive because of
better highways.

3. Economic Growth

Feonomic growth is the continued long-term increase
in real income per capita. A balanced economy is essen-
tial to economic growth; that is, an economy in which
production is diversified and no one sector advances at
too rapid a pace and none acts as a brake on the rest of

15



the economy. The present concern for highway devel-
opment is an expression of the fear that our highway
transportation system has a bottlenecking potential
which could retard our economic growth., The fear is
well founded, for the nation’s highways have never
quite kept pace with the needs.

Well planned highways will facilitate the expansion
of our economy by creating more efficiencies in the sys-
tem and remedying handicaps to economic growth.

4, Market Structure

The market, which is not necessarily a spatially located
place, is the system of arrangements by which produc-
tive services or products are exchanged with buyers in
return for money. It thus determines the kinds and
quantities of various economic goods which are to be
produced. The efficiency of the market’s function is
related to the different types of market structure
such as pure competition, monopolistic competition,
oligopoly, and monopaly.

The goal of the economy is to achieve maximum
satisfaction by producing the most important material
wants of the society in the most plentiful quantities.
When economic efficiency is related to social welfare,
the structure based upon the competitive norm obtains
this goal most effectively.

The cheaper transportation resulting from a high-
way development program may enable more remotely
located producing areas to compete with firms more
favorably located to the source of resources and/or the
markets for the product. The net effect is to increase
the potential for competition, provided political and
social arrangements do not limit it.

5. Industrial Centralization

Industrial centralization refers to the tendency of indus-
tries having similar processes and requirements to lo-
cate relatively close to one another because of the
economies possible for the particular productive pro-
cess due to the availability in the area of natural re-
sources, skilled or cheap labor, transportation facilities,
ete. Location decisions are made primarily on the basis
of production costs and the extent of the products
market.

The reduction of transportation costs resulting from
highway development and improvement may serve as
an incentive for new and old firms alike to produce in
areas which are more distant from their market or raw
materials and this may tend to reduce industrial cen-
tralization and facilitate diversification.
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6. Specialization

Specialization is the tendency of individuals, and firms
in geographical arveas, to concentrate productive ener-
gies in particular fields of production or parts thereof.
This tendency exists because of the inherent economies
resulting from the more efficient use of resources which
it makes possible. The fractionalization of production
with each unit performing a special operation must
depend heavily on transportation for the exchange or
interchange of goods, materials and services, Hence,
improved highway systems will reduce transportation
costs and will favor more intensive specialization,

7. Urbanization

Urbanization is characterized by concentrations of
populations engaged in nonagrarian, mainly business,
activities. The growth of cities is dependent on cheap
transportation since it relieves them from the necessity
of relying on a local source of supply for all their goods
and services.

Inasmuch as improved highways mean cheaper
transportation, they also mean greater urbanization,
However, in the cases of some cities, improved high-
ways have the somewhat different effect of diffusing
highly intensive concentrations of population over an
enlarged urbanized area.

8. NMNew Cemnstruction

Construction may be defined as increases in the physi-
cal volume of all private, commercial and public
structures as measured by the dollar expenditures for
construction of such structures. Annmual new construc-
tion reveals a long.range upward trend, but fluctuates
with the level of national income.

New construction is affected by a highway develop-
ment program in two ways: First, by the increased
demand for consumer goods resulting from the stimu-
lated increase in national income; and, second, by the
opportunities for profit in areas served by new high-
ways. In the absence of other depressing factors, the net
effect of these is an increase in total new construction.

D. ECONOMIC FACTORS IN TOTAL
TRANSPORTATION AFFECTED
BY HIGHWAY DEVELOPMENT PROGRAM

1. Motor Vehicle Operating Costs

Motor vehicle operating costs include the following
items: gasoline, oil, maintenance, tires, garage, license
fees, depreciation, interest, and insurance. These costs




are, in general, inversely related to the quality of road
surfaces and alignment. The new roads are designed
to reduce highway accident {requency and many of
them are located to lessen travel distances. Therefore,
the net effect of a highway development program is to
reduce operating costs.

2. Motor Freight Transportation

During 1958 nearly 20 per cent of all freight trans-
ported between cities was handled by motor carriers
as compared with only about 10 per cent in 1939.

Improvements in the nation’s highways will affect
motor freight transportation in three ways: Operating
costs will be reduced; travel to some areas will be more
direct and faster: and rates can be reduced.

3. Infercity Bus Transporiation

Travel by motor bus accounts for the largest volume of
commercial passenger travel for short distances, This is
due to lower rates, and a more frequent and faster serv-
ice made possible by the small carrying capacity of the
buses. The percentage of passengers carried by buses
has varied, being 26.0 per cent in 1939, 21.5 per cent
in 1943 (during World War IT), whereas in 1957 the
percentage was 30.6 {not including passenger miles in
private automobile ).

Unsatisfactory buses and the slow travel through
congested districts have retarded the growth of bus
operations. Highway improvement should greatly re-
duce travel time and passenger discomfort and thereby
make travel by bus more attractive.

4. Tourist Trade

Touring {s a booming business. Each year more than 10
billion dollars are spent for the purpose of vacations
most of which are spent within the continental United
States. Touring occurs primarily by way of the nation’s
highways. More than four-fifths of vacation travel is
by automobile and at least one-tenth by motor-bus.
Better highways stimulate the touring trade in two
ways. First, an indirect stimulus is provided through
the employment effect of the highway development
program. Second, directly through the ease, comfort

and safety of the new highways and by making travel
to less accessible areas more attractive.

5. Air Transporiation

Travel by air competes with surface travel, especially
for trips longer than 100 miles or so, and has an ad-
vantage when the premium is on speed and comfort.
Air lines acounted for about .01 per cent of all freight
movement and approximately 33 per cent of passenger
travel (passenger miles in private automobiles not
included ).

The improvement of air transportation is related to
improvements in highways because airports ordinarily
must be, located outside the urban areas of the cities
they serve and the time between the point of destina-
tion and the airport is just as important to a time-
conscious traveler as the high speed in the air. There-
fore, improvement or development of access highways
will reduce the overall origin-to-destination time,

6. Railroad Capital Improvements

Railroad capital improvements include investments in
plants and equipment as well as operational facilities.
Despite the fact that railroad mileage declined from
254,037 milés in 1816 to 223,779 miles in 1950, there has
been an increase in total capital expenditures of from
17.8 billion-to 30.2 billion in the same time period,
These improvements have been by way of the utiliza-
tion of internal economies which the railroads have
been forced to develop because of the heavy competi-
tion from new forms of transportation of which high-
way transportation was not the least.

Improvement of the nation’s highways will divert
more traffic from the railroads unless they meet the
challenge by further capital improvements. However,
the railroads are fully aware of their competition from
motor transportation and can be expected to make fur-
ther intensive capital improvements,

E. CONCLUSION

The purpose of this inventory has been to assemble and
describe the economic factors influenced by a highway
development program and to state the writer’s hypoth-
esis for each factor. These hypotheses can be used as a
basic framework for subsequent research work,
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SECTION 1

Effects of
on Rural Lands an

The research studies whose findings are summarized in
this section investigated three differing aspects of the
impacts of highway development on rural lands and
communities.

In the first place, these studies report the effects of
the improvement of rural farm-to-market and trunkline
highways on adjacent and nearby farm lands as re-
flected by the sales value of these lands for agricultural
use.

Next, the studies investigated the effects of the relo-
cation of major trunkline highways on retail businesses

CHAPTER |

lighway Improves

CQ mnu ngﬁ @S*

established on the abandoned routes or in small com-
munities by-passed by the relocations,

Finally, highways were studied as physical entities
whose location with respect to a small community may
affect the pattern of community development and
growth in the same manner as a stream, a marsh, a hill,
or other physical barrier.

These studies serve to illustrate the variety and com.
plexity of the relationships which exist between road-
ways and their adjacent lands and the consequent dif-
ferences in the effects which changes in the road may
produce in the lands and for the users of the land.

EFFECT ON FARM LAND VALUES OF DISTANCE FROM HARD SURFACE ROADS AND
OF MAJOR HIGHWAY IMPROVEMENT — SHIAWASSEE AND INGHAM COUNTIES

It is a well established fact of agricultural economy that
availability of roads, suitable and dependable for the
transport of products and supplies, is a basic factor in
determining the value of farm land. It is generally
believed that agricultural land values increase as dis-
tance from a hard surface road is decreased, as long as
productive potentials of the land are similar. Such non-
user benefits have been advanced as arguments for
broadening the tax base for highway support.

While it is generally conceded that this relationship
between farm lands and roads holds true in times when
and in areas where the distances involved are signifi-
cantly large, there is a question whether it is still opera-
tive in Southern Michigan where the system of farm-to-
market roads is now highly developed. Is it not possible
that benefits are now so evenly distributed that existing

*Condensed from the technical research report, “Effects of
Highway Development on Rural Lands”, by Louis A. Vargha,
Department of Agricultural Economics and Resource Develop-
ment, and Michigan State University, Highway Traffic Safety
Center, 1960.
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distances are not effective determinants of differences
of farm land values?

That is the problem in these studies, They investi.
gate the proposition that at this time, road improvement
in an agricultural area, in addition to benefiting road
users, facilitates the normal increase of farm land values
in step with historical trends, but does not directly in-
crease the value of farm land as such. Shifts of land
from agricnltural to generally more intensive uses, such
as urban residential or industrial, are not considered in
these studies which are concerned only with agricul-
tural lands remaining in agricultural use. Changes in
land use in relation to highway improvement are dis-
cussed elsewhere in this series of research studies.

A. EFFECTS OF DISTANCE FROM HARD
SURFACE ROAD

It is the purpose of this study to determine if it is
possible to distinguish a consistent difference between
the average values of farm lands at varying distances




from hard surface roads. Pursuant to this purpose, data
of farm land sales in two representative Southern Mich-
igan counties Shiawassee and Ingham, were obtained
and analyzed in relation to the distance of the lands
involved from a hard surface road at the time of the sale.

The studies of the two counties were conducted as
separate research projects but inasmuch as like methods
were used and like results obtained in both instances,
they are here described as a single operation. Likeness
of the findings of the two studies tends to substantiate
and broaden their general validity.

1. Sources and Analysis of Data

Data regarding a total of 1,492 farm land sales in the
two counties were obtained from deeds on file in the
county seats.

In Shiawassee County the data were for eight years
(1942, 1943, 1947, 1948, 1951, 1952, 1956, 1957), and in
Ingham County for six years (1947, 1948, 1951, 1952,
1956, 1957). Care was taken to select only bona fide
sales for agricultural purposes and no sales of less than
20 acres were included. Sales value in each case was
dérived from the Federal Documentary Tax stamps on
the deed. While this method would be inadequate if
exact quantitative values were required, it was judged
to be sufficiently reliable for a study of relative values.

County road maps were cbtained from the county
road commissions of the two counties. {See Figures 1
and 2.) The sales data were grouped by years into
categories based on one-half mile distances from a hard
surface road, the last category consisting of land located
at distances of three and one-half miles or more from
such a road. Distances in each case were miles by road
from the farmstead to the hard surface road.

Since there is a rising trend of land values due to
increased population pressure and commodity prices,
some form of compensation for this underlying factor
was necessary if the impact of other influences was to
be isolated and observed. The value data for the various
years were adjusted to the base year 1948 by using the
state index of farm land values prepared by the Agricul-
tural Research Service of the U. 8. Department of
Agriculture, '

The adjusted data were tested for differences by
using a standard accepted statistical test, analysis of
variance. The logic of this test is: that if the difference
between averages is large enongh, is consistent, and
could not be attributed to chance, then the test would
indicate that a statistically significant difference exists.
This test was applied to the land values in the several
categories in the two counties. The reader who wishes
to study the test by analysis of variance in more detail,

is referred to the technical research report which also
includes a detailed discussion of the theory of increases
in the value of farm lands,

2. Results ond Conclusions

The analysis of each year's data, as corrected for non-
highway economic trends, showed no statistically relia-
ble differences between land values in the several
groups and categories. The analysis of all the years at
once also showed no statistically reliable difference.

It was concluded that the absence of any statisti-
cally significant difference between the average value
of farm lands grouped by distance from hard surface
roads is probably due to the presence of an already
highly developed system of farm-to-market roads. The
time when one hard surface road more or less made a
difference in farm land values has passed in the areas
studied.

The network of improved roads is developed to the
point where few farms are located at suflicient distance
from all weather roads so that farm operations are hin-
dered enough to be reflected in farm values. All farms
apparently are benefited equally from the existing all
weather secondary roads.

In Shiawassee County the increase in the number of
all weather roads did not serve to increase the average
value per acre of farms sold from 1942 to 1957. Even in
1942 and 1943, when the network was less complete, no
statistical difference in land values was evident.

In Ingham County, the increase in the number of all
weather roads did not serve to increase the average
value per acre of farms sold from 1947 to 1937.

B. IMPACT OF A MAJOR HIGHWAY
IMPROVEMENT

Having investigated the effect of distance from all types
of hard surface roads on agricultural land values, it was
deemed desirable to determine if a major improvement
of an important state trunkline highway would have the
same or a different impact on the value of farm lands
along its route.

To this purpose, a ten-mile section along U.S.-127
in southern Ingham County was selected for study.
U.8.-127 is a major north-south route with a heavy traf-
fic load, and the selected section had been improved
from a two-lane to a four-lane divided highway with
partially controlled access, but with no grade separa-
tions. In the study section, parallel service roads pro-
vide access to properties previously fronting on the
trunkline. The new highway was opened to traffic in
December, 1956. (See Figure 2.)
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The area chosen for study was a strip six miles wide
lying either side of the selected section of highway.

1. Sources and Analysis of Data

As in the preceding studies, sales data were collected
for analysis and care was taken to assure that the
selected transactions involved agricultural land only.
Further screening was effected by comparing sales
descriptions with parcels in a detailed land use survey
completed in 1958. Also as before, land values were
derived from Federal Documentary Tax stamps affixed
to the deeds.

Originally, the study area was divided into three
zones based on distance from U.S8.-127, as follows: Zone
I, within one mile of the highway; Zone II, between
one and two miles; and Zone [11, between two and three
miles from the highway. An attempt was made to dis-
tinguish a hierarchy of land values by zones, This
proved to be impossible, which supports the con-
clusions drawn in the earlier studies.

Subsequently, all sales within the study area were
grouped by years in one classification and average
values per acre were calculated for each year and
plotted on a semilogarithmic graph. Average values per
acre for agricultural land sales in all of Ingham County
were also calculated and plotted on the graph for com-
parison, The trend of land values in the study area was
found to be not significantly different from the trend of
farm land values in the county as a whole. Both trends
basically followed a general rising pattern in line with
the statewide trend.

2. Conclusions from U.5.-127 Study

Two conclusions were drawn from the analysis of the
data. First, although land values moved upward before
the opening of the improved facility, they turned down-
ward after the route was opened to traffic, and there
is no difference between the values of farm land in the
study area and in Ingham County at large. Secondly,
the improvement of U.5.-127 has had no discernible
continuing impact upon farm land values in the study
area.

A general conclusion is inferred from the two con-
clusions above. The system of roads and highways serv-
ing agriculture in southern Michigan is so extensive and

so well developed that the needs of agriculture are well

served, Their benefits are so pervasive that effects can-
not be isolated in a small area on the basis of differential
location with respect to improved roads. It appears that
economic conditions in general, rather than specific
highway or road improvements, are of basic importance
in this area.
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€. GENERAL CONCLUSIONS AND
SIGNIFICANCE OF STUDIES OF HIGHWAY
IMPROVEMENTS AND AGRICULTURAL
LAND VALUES

These studies of the effect of the existing hard surface
farm-to-market network and of major highway im-
provements on farm land values, point to broad conclu.
sions which have important implications regarding
basic problems of highway policy and planning. How-
ever, it should be remembered that the conclusions, and
therefore their implications, are valid only as they con-
cern farm lands remaining in agricultural use.

1. General Conclusions

The absence of any statistical difference between the
average values of farm lands grouped by distance from
hard surface roads is due to the presence in south-
central Michigan of an already highly developed system
of farm-to-market roads and to the extensive use of
gasoline powered equipment which have made dis-
tances to market almost inconsequential in that area.

The increase in the number of all weather secondary
roads did not serve to increase the average value per
acre of farms in either Shiawassee or Ingham County.
This would indicate that increasing the density of the
network of hard surface roads had no effect on the level
of farm land value. Further, since the farm-to-market
road systems are well developed, even location in the
direct service area of a major highway facility is not of
primary significance in determining farm land values,

"This is not to say that major state and federal arteri-
als are of no value to agriculture, but that, since the
farms’ local transportation needs are so well served in
this area, benefits of the trunkline highways are spread
so evenly and widely that lands in corridors adjacent to
such facilities enjoy no advantage over lands some
distance from them,

Studies in other states or areas, where the secondary
road network is less densely developed, may indicate at
what point distance from a hard surface road becomes
a critical factor in determining farm land values. Such
information would be extremely useful in applying the
principle involved in areas of Michigan where farm-to-
market road systems are not as highly developed as in
the area studied. ‘

2. Some Basic Implications of Findings

While policy formulation obviously is not a function
of research, some of the findings of these studies
are pertinent for consideration by those who have




decision-making responsibilities, particularly in the
fields of highway planning, finance, and right-of-way
acquisition,

Since the data studied indicated that, in the areas
investigated, benefits from the system to farm lands as
such were evenly spread it appears that benefits to
property from highway construction or intensive road
improvement would probably be greater in areas where
the existing level of road development permits improve-
ments of facilities to give definite location advantages.

CHAPTER NI

If “non-user benefits” are to be used as a tax base for
highway finance, other criteria of benefit than distance
from hard surfaced roads will have to be explored in
agricultural areas where land values apparently are not
increased by road improvement.

In areas where distance from a hard surface road
does not significantly affect farm land value, the factor
of farm land location on such a road may be deleted
in farm appraisals for right-of-way acquisition.

IMPACT OF MAJOR HIGHWAY RELOCATIONS ON RETAIL TRADE IN AREAS AND
COMMUNITIES ADJACENT TO THE FORMER ROUTE

Roadside locations along open highways have long
attracted commercial establishments. Such locations
are advantageous for retail businesses because the high-
way affords access for customers from within and from
beyond the adjacent area and, as traffic grew, because
of the opportunity to attract and serve passing travelers.
When the increased volumes and importance of the
traffic movement made it necessary to provide new and
modern highway facilities, this roadside development
not only became a significant factor in planning and
routing the new highways, but was itself much
affected by the highway improvements.

The planning and construction of the Michigan seg-
ments of the National System of Interstate and De-
fense Highways has involved the relocation of impor-
tant sections of major routes and the by-passing of com-
munities. While the neccesity and desirability of such
relocations are seldom questioned, questions have been
raised regarding the effects on businesses established
on the former route of a relocated highway and on
general business activity in the bypassed communities
when they are deprived of direct access to the main
traveled route.

Access is a different matter for retail business than .

for productive enterprises, including farming. Retailers
do not go to market in the same sense that producers do;
in a way, their markets come to them. For retailers,
access means direct access to their business sites,
although for most of them a complete and developed
transportation system is of basic importance since they
commonly are grouped in community business districts
or shopping areas. Access to such a district or area is as
important as is access to the individual establishments
within the group. Changing or disrupting a customary
traffic pattern may have serious consequences for retail
businesses, especially for those that are dependent on

trade with passers-by rather than with persons purpose-
fully traveling to them. Businesses calering to transients
on the highway are said to be “transient criented” and
obviously would be most sensitive to changes in “nor-
mal traffic movement.”

This chapter reports the findings of two research
studies, one of which investigated the impacts on retail
husiness in areas affected by the relocation of U.S.-16 in
western Oakland County and the other, the impacts of
the relocations of U.S.-23 in southeastern Genesee
County and of U.S.-127 in southern Ingham County.
The two latter relocations involved by-passing two
small communities, Fenton in Genesee County and
Leslie in Ingham County, Both these studies were com-
plicated by the fact that the relocations took place in
the midst of a business recession which widely affected
business conditions in the areas studied.

A. US.-16, GRAND RIVER ROAD,
IN OAKLAND COUNTY

U.8.-16 is a major east-west highway connecting De-
troit with Lansing, Grand Rapids and Muskegon. It is
an important commercial and industrial route and,
since it affords access to the Lake Michigan shore and
to attractive lakes areas in Oakland and Livingston
Counties, it alse is much used by tourist and recrea-
tional traffic. It was originally established as a state
trunkline on the route of the old Grand River Road and
during half a century underwent an intermittent proc-
ess of piecemeal improvement. However, after U.5.-16
was designated as a primary route on the Interstate
Highway System, the section from Farmington north-
west to the intersection with U.S.-23 near Brighton was
relocated and developed to Interstate standards.
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1. Purposes and Area of Study

It was the purpose of this study to determine the effects
of the relocation of U.S.-16 upon businesses located on
the section of Grand River Road which reverted to the
status of a county road when the new divided, con-
trolled-access highway was opened between Farming-
ton and Kent Lake in Deember, 1957, In the area
studied (See Figure 3), relocated U.S.-16 lies about a
half mile north of Grand River Road which still is
accessible as an alternate route between Detroit and
Kensington Metropolitan Park at Kent Lake, but there

-was no through travel beyond the latter point inasmuch’

as relocation plans had made no provision for a bridge
to carry Grand River Road across the Huron River.

Although the study section is within the Detroit
Metropolitan Area, it is an area of low density urban
development, There is some commuting to Detroit but,
although there is little local industry, most residents
work in the area. Commercial development was and is
oriented primarily toward the transient trade provided
by U.5.-16 (Grand River Road) traffic, much of it De-
troit recreational traffic bound for the Oakland-Living-
ston lakes areas,

2. Methods and Data Used in Study

It was decided to study the receipts of businesses in the
study area by compiling and analyzing sales tax data
for the businesses involved, for a six-year period, 1953-
1958. The trends in these data were then analyzed in
relation to trends in data of such other indicators as
general economic conditions, tourism, area and county
growth, traffic movement, etc., most of them covering
the nine years, 1950-1958.

Sales tax information, in such form that individual
businesses could not be identified, was obtained from
the State Department of Revenue for area businesses
and for corresponding business categories in all Oak-
land County. Data regarding employment, disposable
income for the Detroit Metropolitan Area, were used as
indicators of general economic conditions. Average
daily traffic volumes on the highways involved and park
attendance data for pertinent state parks were obtained
as indices of tourist and recreational activity. Basic
development trends in the area and in Oakland County
were represented by records of population and build-
ing permits.

3. Compilation and Analyses of Data

All data were prepared for graphing on trend charts.
Such data as had a dollar value were adjusted by using
the Consumer Price Index (1947-49 = 100.0) to
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obtain constant dollar values. Other data were used as
collected,

In considering the type of analysis to be used, it was
decided to employ trend prediction based on statistical
evaluation of the trends plotted graphically. The logic
of this method is that: if a trend for the activity being
tested is predicted on the basis of the trend of a similar
activity which is not subject to the influence under
analysis, and if the predicted trend differs significantly
from the first activity’s actual trend, then the difference
may be attributed to that influence. Although the period
of observation was short, it was hoped that trend pre-
diction would be possible and the adjusted data, as
graphed, were prepared for that purpose.

a. Gas Stafions

Gas stations, by the nature of their products and serv-
ice, tend, in some degree, to be transient oriented. The
trend in sales tax receipts for the eleven gas stations in
the study area are compared with the trends of certain
other indicators in Figure 4. ‘

The effects of general economic conditions are
observable in the sales tax trend for gas stations as in
other indicators, but the gas stations in the area are par-
ticularly oriented toward transient business, and the
trend of their activity is more variable. Like the other
indicators, including gas station sales throughout Oak-
land County, the trends turn down in 1957, correspond-
ing with the downturn in disposable income. But in the
case of the trend for the area gas stations, the down-
ward trend is intensified in 1958, The only other trend
with a similar characteristic is that for state park
attendance.

Since there was a fairly high correlation between
state park attendance and the receipts of gas stations
in the area for the period 1953-57, an expected or pre-
dicted sales tax value was determined for the stations
for 1958 on the basis of the state park attendance trend
data. The predicting line, error limits, and statistical
figures are presented in Figure 5.

1t the predicted gas station sales tax values for 1958
had corresponded with the observed values for that
year, the conclusion would have been that the decrease
in receipts was due to the recession, However, the two
values differed to a statistically significant degree. The
observed value was much lower than the predicted
value. Although this does not absolutely prove that the
relocation of U.5.-16 late in 1957 adversely affected
business receipts of the gas stations, it does support the
conclusion that the relocation aggravated the down-
ward trend caused iitially by the economic recession
in southeastern Michigan.
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b. Restaurants, Taverns and
Refreshmeni Stands

Sales tax data for the nine restaurants in the study area
and for the four businesses included in the category,
“taverns and refreshment stands”, were plotted against
other selected control data. These groups are usunally
considered to be transient oriented. While countywide
receipts for these businesses follow the trend of dis-
posable income very closely, the trend for the busi-
nesses in the area more closely resembled that for state
park attendance.

However, no trends corresponded precisely enough
with the sales tax receipts for restaurants or taverns,
ete., to warrant a statistical prediction. On the basis of
the non-statistical comparisons, it was believed that the
trends of these and of state park attendance reflected
the general economic conditions rather than trunkline
relocation, although the latter may have aggravated the
decline of taver receipts in 1958.

¢. Grocery Stores

Grocery stores are usually considered to be fairly stable -

business oriented toward the local area and customers,
but in the study area, neither of these generalities
apply. Trend data in Figure 6 show sales receipts for
grocery stores in Oakland County are fairly stable,
while those for the five groceries in the study area are
variable and their trend follows that for state park
attendance quite closely, indicating their orientation
toward transient trade. ‘

It was felt that a statistical prediction might prove
useful and a correlation between sales tax receipts for
the nine groceries and state park attendance was made.
( The prediction line, error limits, and the predicted and
observed values are shown in Figure 7). However, the
result is not statistically significant and it was con-
cluded that the downturn in the trend for groceries, as
for park attendance, was due to lessening recreational
travel caused by the economic recession.

d. Other Business Groups

The ten other businesses in the study area fall into three
groups: fruit and vegetable stands, building supplies,
Tumber and hardware, and sporting goods. No useful
trend information could be developed for these groups
and it was concluded that their downward trend was
due to other causes than the relocation of U.5.-16.

4. Conclusions Regarding Effects of
Relocation of U.5.-16

At present, as in the recent past, the orientation of retail
business in the study area has been toward transient
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trade. Of the 35 businesses, most were operating to a
large extent on the basis of transients. There was a nota-
ble lack of businesses offering goods for the local shop-
pers market. The area should have been particularly
sensitive to changes in the traffic pattern.

a. Immediate and Indirect Effecis

The analyses of trend data indicate that the general
downturn in business activity is due primarily to the
reduction of transient traffic caused by the economic
recession. There are some indications that the traffic
diversion due to the relocation of U.S.-16 may have in-
tensified this basic reduction slightly, although it is not
clear whether this effect was the result of the relocation
as such, or of the dead-ending of Grand River Road due
to the lack of a bridge over the Huron River. It is pos-
sible that the construction of this bridge — now in prog-
ress —will remove any detrimental effects which the
relocation may have caused.

b. Longer Range Effects Include Some Benefits

There are some indications of a change in the business
orientation of the study area. The local area is growing.
A new Lincoln-Mercury plant located at nearby Wixom
has greatly broadened the area’s industrial base and
will act as a stimulus to further growth, Ford officials
have stated that the selection of this location for the
plant was based in great part on the excellent transpor-
tation provided by relocated 1.5.-16. Further evidences
of a build-up in the area served by the new highway
are the incorporations of three local communities: Wol.
verine Lake {1955), Walled Lake (1956}, and Wixom
(1958). In the study area four new businesses have
been established, three of them retailers of “shopping
goods,” and the fourth, a small manufacturer who
bought and operates in a building formerly occupied by
a restanrant, All these are signs of a shift of interest
from transient trade to the local market and economy.

c. Public Relations Aspects

The relocation of a major route is always an exertmely
complicated process which may have important im-
pacts on the businesses and lives of local people.

These should be assisted in making necessary
adjustments by providing them with accurate informa-
tion regarding the plans for and probable effects of such
a relocation. For a discussion of the public relations
problems involved in the relocation of U.S.-16, in Ozk-
land County, see the technical research report.
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(h)

Figure 5 Prediction Line and Error for Gas Station Receipts
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B. RELOCATIONS OF U.5.-23 IN GENESEE
COUNTY AND OF U.5.-127 IN
INGHAM COUNTY

The routes of U.5.-23 in Genesee County and of
U.S.-127 in Ingham County were opened to traffic coin-
cident with the relocation of U.§.-16 in Oakland
County, and it was hoped that a study of the impacts on
husinesses located on the former routes and in the by-
passed villages of Fenton and Leslie would permit com-
parisons with the results and control data of the U.S.-16
study.

1. The Study Areas

Both highways are heavily traveled north-south tourist
routes, but the two study areas differ in that the U7.5.-23
area is under the direct influence of metropolitan Flint
while the area on U.5.-127 is more distinctly rural. Of
the two by-passed communities, Leslie is a small rural
service center, while Fenton, as a satellite community
center in the Flint complex, is larger and is growing
rapidly.

2. Method of Study

The data and methods used in this study were similar
to those employed for the U.5.-16 study. Sales tax data
for businesses located on the former routes were ob-
tained and analyzed and trends of these data were com-
pared with a number of control trends including county
sales tax receipts, county disposable income, popula-
tion, employment, and state park and recreational area
attendance. Where similarities warranted, correlation
and prediction were tried as means of separating the
effects of relocation from those of the economic
recession.

3. Results of Analysis

In the U.S.-127 area, a prediction for gasoline stations
supported the contention that trafic diversion had
severely reduced the business volume of these strongly
transient oriented establishments.

In the U.5.-23 area, two predictions were attempted;
the first indicated that tavern receipts in Fenton were
not impaired by the relocation; the second was a predic-
tion of receipts of hardware stores in Fenton and,
although these normally are thought of as locally
oriented businesses, the test indicated a material reduc-
tien of volume, probably because in this area fishing
and hunting supplies are major items in hardware sales.

The other trends studied in the two areas did not
compare closely enough for any reliable statistical
predictions.

4. Conclusions from Resulis

In these areas, the over-riding effects of the economic
recession are evident, The relocation of U.5.-127 has not
been a general depressant to business in the vieinity of
Leslie where only one type of business, gas stations,
could be definitely considered as having been adversely
affected. In the U.S.-23 area, only two groups of busi-
nesses showed such effects. All others, although their
trends were downward, had not been affected by the
relocation, but by general economic conditions,

It must be remembered that a very short time has
passed since the new facilities were opened to traffic.
There is as yet little business development adjacent to
access points on the relocated routes, and establishments
on the old routes may still be servicing traffic of the new
route by what could be termed default, It is to be ex-
pected that future developments will reduce the num-
ber of highway users secking services at any distance
from the new facility, This will further increase the
adverse effects of the relocation for businesses on the
former routes.

C. GENERAL CONCLUSIONS REGARDING THE
EFFECTS OF HIGHWAY IMPROVEMENTS
AND RELOCATIONS ON ROADSIDE
LANDS AND BUSINESSES

One general conclusion that is drawn from the studies
of these three highway relocation areas is that most
businesses are dependent on local trade for stable
activity. A greater number of apparently “transient
oriented” types of business are stabilized by local trade
than normally would be assumed. Even those busi-
nesses on the former trunkline route between Fenton
and Flint drew local trade and were found to be more
closely tied to the area’s economy than to transient
traffic. In such cases, the adverse effects of a relocation
will be minor and of very small consequence. The
results revealed by these successive studies tend to
substantiate this conclusion as the general case.

Two general comments are necessary for any reader
attempting to generalize from these studies.

First, the time interval used for the statistical test is
short, although the coefficients of determination and
correlation are high enough to partially offset this
weakness,

Second and most important, the effects of a new
highway are continuing and broad; they cannot be
completely assessed in terms of business receipts alone,
and surely not in terms of a single year.

Studies such as these make available the facts of
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experience as an offset to apprehensions of businessmen
and other citizens-and so have value for public informa-
tion, but they give no final answers to questions regard-
ing the impacts of highway improvements. To provide
such answers, prediction and not recapitulation is
necessary for the impact of greatest importance and

CHAPTER i

least known is on the future utilization of lands in areas
such as these. As has been stated, this aspect of the
effects of highway development was investigated as a
separate project in this broad study of the Economic
and Social Effects of Highway Improvement and the
results are presented elsewhere in this report.

HIGHWAY BY-PASSES, NATURAL BARRIERS AND COMMUNITY GROWTH IN MICHIGAN

The foregoing chapters of this section of the report have
presented the findings from several studies of the effects
of highway construction and improvement in certain
economic fields; namely, farm land values in relation to
proximity to hard surface roads, and the effects on retail
trade of the traffic diversion resulting from a highway
relocation. However, farm land value is only one aspect
of the influence of highways on land utilization, and
business activity is only one of many possible economic
activities. Moreover, highways may have even more
basic impacts than on econemic factors.

The influence of highways, as heretofore discussed,
was in relation to their functional service as channels
for transportation movement. But these channels are
also physical entities and are as much topographical
features as are hills, valleys or streams, and like these,
may be barriers aflecting the pattern of community
development and growth.

it is the purpose of this study to illustrate and dis-
cuss the effects of physical barriers and of the inter-
action of such barriers and highway by-passes on the
growth patterns of small Michigan communities, and
to discuss some principles which may be useful in
determining by-pass locations to insure orderly com-
munity growth and a useful service life for the by-pass
facility.

A. BARRIERS AND COMMUNITY GROWTH

Numerous geographers and economists have explored
the forms in which communities grow. Such patterns as
“stars” and concentric zones have been delineated; and
linear cities, described as “strassendorfs”, have been
charted. These various forms have been explained and
accounted for in terms of transportation, physical en-
vironment, etc.; for instance, true “stars” and near
“circles” owe their symmetry to having developed on
flat terrain which posed no physical barriers to distort
the pattern of growth.

T Michigan there are a number of common natural
physical barriers to growth such as lakes, rivers valleys,
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flood plains, swamps or marshes, and large areas of
organic soil. Extreme slopes also are barriers, but are
relatively less common except in the Upper Peninsula,
although sand and gravel pits and glacial moraines are
found in many southern sections.

However, constructed physical features may impart
many barrier-like effects. Railroad rights-of-way, mar-
shalling yards and industrial districts have qualities
which are felt to be undesirable and thus may act as
physical barriers. Highways, too, may have a similar
influence. A by-pass constructed around a small com-
munity becomes a part of the community’s physical
environment. Its function entails relatively heavy high-
speed traflic with elements of noise and danger. The
danger element can be greatly reduced by controlled
access design, but this in turn brings an additional
problem by its physical isolation from the roadside; it is
and acts as a barrier.

The importance of barriers stems from two basic
problems to which they give rise. The first problem is
difficult and costly construction which may result from
extreme slopes, rock out-croppings, or swamps; lakes,
of course, fall in the extreme end of this category be-
cause they may render construction almost impossible.
Organic or poorly drained soils present problems not
only of constructon, but of water supply and sewage
disposal.

The second major problem posed by barriers is one
of physical or spatial isclation, if development hurdles
the barrier. River valleys, flood plains, marshes, railroad
rights-of-way and even lakes can be crossed by a com-
munity, but the trans-barrier development is spatially
separated from the original growth. In larger cities,
which often are divided into communities and then into
neighborhoods, this discontinuity would be a normal
phase of city life. Even small cities customarily are
divided into neighborhoods, but in small towns and
villages where community and neighborhood are syn-
onymous and where proximity and continuity are
accepted and functional requirements of both, there is
a reluctance to accepting spatial discontinuity and iso-




lation and this leads to delays in extending development
across barriers,

In such cases a growing small community usually
expands in a direction away from the barrier and this
continues to a distance where building sites at the
fringe are as isolated from the primary focus of the
community as are those across the barrier. Thus, a
point of indifference is reached and further develop-
ment may take place in both directions, resulting in
growth by sprawl instead of development in an inte-
grated community pattern.

B. METHODOLOGY AND MATERIALS
OF STUDY

The method of this study was to examine the extent
and nature of patural barriers in Michigan and their
effect on the growth of the state’s small communities, to
analyze the interaction of highway by-passes and
natural barriers in terms of location theory, and then to
test the applicability of the theory by reference to the
case histories of two small communities in Shiawassee
County.

To determine the extent and nature of natural phys-
ical barriers in Michigan, geological survey maps, avail-
able for most of the southern one-third of the state,
were studied. It was possible to determine whether or
not natural barriers to growth existed in the case of 218
of the smaller communities (population under 2500).
Of these, 123, or 36.4 per cent, were considered to have
such barriers around them. In the case of 31 other
places, it was determined that the barriers were not
important, i.e., either they had been crossed {mainly by
larger communities } or were too small to be significant.
Of the 218 places studied, 145 were located on state or
U.8. highways and 60 per cent of these had significant
natural barriers. Practically all of the barriers in all
cases were water or water associated.

To illustrate the effects of natural barriers upon the
growth patterns of small communities, 20 communities
were selected at random for special study from the 218
small southern Michigan communities included in the
geological survey maps of that part of the state. Maps
and analytical comments for 10 of these places are
shown on Figures 8 and 9 of the following pages.

C. EXAMPLES OF GROWTH PATTERNS

COOPERSVILLE, population 1371, Ottawa County.
{See Figure 8A) The only physical barrier of any con-
sequence is the flood plain associated with Deer Creek
on the east. Notice that, although this is a farily sizeable
small community, relatively little development has
occurred across Deer Creek even though it is not an
extensive barrier.

MATTAWAN, population 400, Van Buren County.
(See Figure 8B} Mattawan has no important natural
physical barriers around it. Note, however, that the
topography to the southeast is severe enough that
growth at this time has been away from the base of the
ridge line. Only a few residences have been built upon
the slopes. This may be explained also by the railroad
track which lies at the base of the morine and adds
another barrier,

WESTPHALIA, population 459, Clinton County. (See
Figure 8C} Westphalia has no natural barriers of any
significance other than a general condition of heavy
soils throughout the area. Note that although this is not
the first community mentijoned in this study as having
no appreciable physical barriers to growth, it is the first
to approximate a regular star pattern along highways.

CARLETON, population 1039, Monroe County. {See
Figure 8D) There are no important physical barriers in
the vicinity of Carleton, but its growth patterns show
clearly the effects of railroads as barriers. Note that the
intersection of the D. T. & I. R.R. and the C, & O. R.R.
forms two acute angles and two obtuse angles, and that
almost all of the town’s growth lies within the two
obtuse angles.

LAMONT, population 150, Ottawa County. (See
Figure 8E} Lamont has two major physical barriers
to growth, both located to the south. The first and most
obvious is the Grand River and its flood plain. The sec-
ond is the steep bluff-like slope of the Grand Valley at
this point. These two factors have combined to influ-
ence the linear growth of Lamont, which is as close to
being a “Strassendorf” settlement pattern as any com-
munity in Michigan.

GREGORY, population 200, Livingston County. (See
Figure 9A) Gregory is situated in an area of gen-
tly rolling land wherein lIow spots usually are marshes
and these constitute the major barriers to growth. Note
the irregularity of the road pattern in the immediate
vicinity. Growth from the community has tended to
follow local roads as these in general thread their way
through the marsh areas on high ground. The large
marsh to the east is the major barrier, and the smaller
marsh to the southwest is a secondary barrier, Major
growth has been confined to the upland part of the
moraine situated between these barriers.

MAYBEE, population 428, Monroe County. (See Fig-
ure 9B) The area presents no natural physical bar-
riers of consequence, The area is level with lake clay
and internal drainage, as well as run-off, is slow and con.--
sequently low areas are avoided as building sites. Note
that only one building is located below the 635 foot
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Figure 6 Study Area Sales Tax Trends for Grocery Stores and
Comparisons with Selected Indicators
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Figure 7 Prediction Line and Error for Grocery Store Recelpts
Based on Correlation With State Park Attendance

a=1,41 predicted value for 1958 is 5. 09 thousand
b=1, 54 dollars
Sxv = . 468
r2= . 684 observed value for 1958 is 9. 26 thousand
r =, 467 dollars
there's no statistically significant difference
between these values.
// /
6. 50 d Vi
” / /
6.25 P
f / i /
6.00 ol // 7
V '{’o' /

¥ @7 ‘ ’_/
954 My& e
predi¢ted o . /

L~ galue \/ iy/

\ g\
NN
\

\\
\

W o b svzod
/ ; yalue
1 212 2)3 214 2/ 2'6 2)7 &/8 2.'¢ 3/0

State park attendance in millions

(Correlation based on yearly values shown by plotted points) _33‘



contour level, indicating this aversion to low, poorly
drained land and its effect on a community of this size.

GOODRICH, population 570, Genesee County.
(See Figure 9C) Goodrich is located in a ground
moraine area. Notice that topography is irregular and
that some local relief is relatively severe. There are
several barriers to growth. First, the marsh to the north
limits growth in that direction. Local relief to the west
is severe enough to hamper development, and the mill
pond and marsh to the south also hamper development
in that direction. Primary growth has occurred on high
level ground west of Kearsley Creek; recent growth has
crossed the creek and is located on terraces which pro-
vide level sites for further expansion.

NAPOLEON, population 370, Jackson County. (See
Figure 9D) Napoleon is situated on an outwash plain
at the base of a moraine. The major barrier is a marsh
which is quite extensive and limits southward growth.
Growth has been westward and northward on the
sandy, well-drained, level outwash plain away from this
barrier. Note the westward expansion along M-50 and
the northern expansion toward the railroad. Note also
that growth has stopped south of the railroad right-of-
way and has not crossed this man-made barrier.

MENDON, population 844, St. Joseph County. (See
Figure 9E ) Mendon is locatéd on a level outwash plain
on the north bank of the St. Joseph River which poses a
barrier to the town's southward expansion. Growth has
been basically northward, although there is a small en-
clave on the western edge whose focus is the Pennsyl-
vania Railroad and the supporting facilities found clus-
tered around the railroad in agricultural service centers.
Observe the very slight growth south of the St. Joseph
River.

Mendon provides an example of how important the
nature of physical barriers can be when decisions are
made regarding by-pass location. Highway M-60 now
goes through Mendon, constantly staying north of the
St. Joseph River. If a by-pass were built around the
community, close to its northern edge, the constricting
effects can be easily deduced. If the by-pass were a
controlled access facility, Mendon would have two
physical barriers to overcome. If the facility were non-
controlled access, development eventually would take
place along the by-pass and local traffic, turning move-
ments, agitation for speed control and traffic signals
would soon negate many of the advantages provided by
the by-pass. In either case, growth also might be forced
across the river, which would increase the cost of com-
munity services and interrupt the continuity of com-
munity growth.
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1. General Inferences Regarding Notural
Barriers and By-pass Lecation

The effects of the various kinds of natural physical bar-
riers, as analyzed in the survey of 218 smaller commun-
ities in southern Michigan, reveal certain general char-
acteristics of natural topographical features considered
as barriers to community growth,

It appears that the barrier effect of the natural fea-
tures is relative to the size of the community. Some of
the features may be barriers for a community of 200
population and have no effect on a community of 1000
population, Others may be barriers for communities of
1000 or 2000 people, but not for substantially larger
places.

Analyses indicate that natural features which block
expansion of a community of a few hundred people
cease to be effective barriers when the community’s
population grows to between 1200 and 2000. In that
population range it appears that absolute physical and
spatial continuity becomes less important and a com-
munity naturally splits into two or more neighborhoods.

In general, this study has been concerned with nat-
ural harriers in relation to smaller communities, usually
of less than 1300 to 2500 population. In the modem
highway pattern, such places are way points on the lines
connecting the larger centers which are the principal
origins and destinations of the trips that make up the
total trunkiine movement. In modern highway location
practice, such commumities are frequently by-passed.

Natural physical barriers involve conditions which
create high costs not only for community expansion, but
for highway construction. For that reason, economy
will dictate a location for the by-pass away from these
conditions. That means that the cordon of barriers will
be extended around another and hitherto open side of
the community. Unless careful consideration is given to
the effects of the hy-pass location, the community may
be caught in an encirclement that precludes the possi-
bility of orderly growth and the by-pass’ usefulness may
be impaired by encroachment of community activities
and requirements,

2. Two Case Studies in Community Growih

The interaction of natural physical barriers and high-
way by-passes in relation to community growth was
analyzed in some detail in a study of two Shiawassee
County villages, Perry and Vernon,

a. PERRY, population 1203, Shiawassee
County. (See Figure 10)

The base map shows the natural and man-made bar-
riers in and around Perry, and the community’s growth
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to 1940. The oveilays show the pattern of growth in
each of the two following decades.

Peiry is located in southwestern Shiawassee County
on the Grand Trunk Western Railroad and near the
intersection of state routes M-47 which passes through
the village and M-78 which by-passes Perry a quarter
mile north of its northern fringe. Perry has been an
active rural service center, but is within easy driving
distance of Lansing and is becoming more of a satellite
community. However, much of village life remains and
many area residents work in small local industries serv-
ing area needs.

Most of the residential growth as well as the com-
mercial center are south of the railroad, but since
growth in this section is limited by heavy soils to the
south and east, a second development area began north
of the tracks. Perry has continued to expand within its
core area, but more recently the limiting barriers have
forced some settlement to take place north, on and
across M-78, and south, across the belt of organic soil.

A real problem has developed for Perry because of
constriction between the state highway and the series of
exlensive natural physical barriers on its south and east
sides.

Had M-78 been located further north, it probably
would have been advantageous for both the town and
the highway. The community’s growth would have
been more compact and orderly and less development
would have occurred on the highway roadsides to im-
pair traffic operation.

The problem is not that simple, however, for the
more northerly location involves topographical difficul-
ties which would have increased costs.

That poses a policy question: What is more impor-
tant, orderly community growth or increased cost of
construction? The latter may at least be estimated. The
social and economic costs of disorderly community
growth, fringe disintegration, and reduced highway
efficiency, due to forced frontage residential develop-
ment, are other and less tangible debits, but they are
none the less real and important.

b. VERNON, population 678, Shiawassee
County. (See Figure T11)

Vernon is another example of a community constricted
between a highway and natural physical barriers. A
small rural service center located in a good agricultural
area, Vernon has enjoyed a steady growth. The Shia-
wassee River valley and flood plain, tight contour and
railroad rights-of-way severely hinder growth to the
west and northwest, while the Holly Drain, the rail-
roads and an extensive belt of heavy soils are barriers
to southward growth.

In the middle thirties, in conjunction with the con-
struction of M-78, M-T1 was built as a connection be-
tween that highway at Durand and M-21 and M-47 at
Owosso. M-71 was located to by-pass Vernon, but very
close to the northern and northeastern fringe of the
community’s growth.

From the growth pattern shown in Figure 11, it is
evident that Vernon’s growth has spilled onto frontage
property abutting M-71 because northeast was the only
direction left for expansion. It would seem to be a safe
assumption that development on the highway at this
point has not increased the efficiency of the by-pass.

" Further, there has been agitation for speed limits in this

area and for a traffic signal at the intersection of M-71
and Vernon’s main street. Future development of the
community can be expected to intensify this need and
to further reduce the efficiency of traflic low.

In all probability, this condition could have been
avoided, if in the 1930s it had been considered that
growth could only be in one direction, and a route had
been selected at a greater distance from the village’s
then existing northern fringe.

D. CONCLUSIONS AND RECOMMENDATIONS

In the portion of southern Michigan covered by the
study, natural physical barriers to community growth
were found to be widely distributed and significant de-
terminants of community growth patterns. The diffi-
culty of bridging such barriers and the barrier-like
effects of hy-passes on small communities indicated a
need for careful selection of by-pass routes. If the
growth of a community is to be orderly and not of such
a character as to obviate the advantages of a by-pass,
the route for the latter should be located at a consider-
able distance from the core of a community's growth.
This is necessary because growth on a by-pass may be
more easily accomplished than the crossing of most
natural barriers.

It was determined that most small communities
bridge natural barriers when their population has ex-
ceeded between 1200 and 2000, depending upon the
extent of the natural barrier. This conclusion is sup-
ported by an analysis of the cases of seventeen small
places whose growth had crossed such barriers. In only
two instances had barriers been crossed by communi-
ties of less than 1000 population. In three cases, the
communities had between 1000 and 1200 population.
Of course, it is impossible to pinpoint exactly when
these barriers were crossed; however, the preponder-
ance of communities with population less than 1200
have not bridged natural barriers. And, since the major-
ity of communities that have bridged their natural
barriers have more than 1200 population, it is reason-
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Figure 10b Community Development Village of Perry by 1940
and Physical Environment
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able to infer that the break normally would occur when
the population has reached a number between 1200 and
2000.

The following recommendation is based on the
above deduction:

By-pass routes should be located at a distance from
the community’s fringe sufficient to allow enough nor-
mal growth at existing density patterns so that a popu-
lation of between 1200 and 2000 can be accommodated.
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Such a policy will enable a growing community to ex-
pand across the natural barrers and thus avoid forced
development on the by-pass roadsides.

It is pertinent to point out that the problem here
discussed has critical importance only in the cases of
growing communities. For a detailed discussion of this
and charts showing the growth characteristics of Mich-
igan counties and communities in various size ranges,
see the technical engineering report.



SECTION i

Foreword

Among the most important features of the highway
routes now being built in this state is the selection of
routes and alignments which by-pass most small com-
munities and even many larger cities which formerly
straddled our trunkline highways. This is done with the
purpose of expediting the movement of traffic with the
maximum feasible degree of safety. The by-passes make
it possible for the motorist to maintain rural speeds free
of the frequent slowdowns and stops necessitated by
urban development along the highway. They also re-
move from the central areas of the communities the
through traflic, particularly heavy commercial traffic,
which has no reason or desire to be there.

However, whatever the good features of by-passes,
many people fear that re-routing through traffic away
from the centers of these communities will have adverse
effects on local business activity which, they assume, is
dependent on a large volume of automobile traffic past
the front door. There is some basis for this fear inas-
much as it is possible to point to examples of businesses
which have suffered adverse effects from such a diver-
sion of traffic; however, the most striking examples of

CHAPTER |
METHODOLOGY

To provide a relatively unbiased and objective com-
parison of retail business activity in selected Michigan

*This section is condgnsed from the technical research report,
“Effects on Businesses of By-Pass Highways,” by Hugh Faville
and Carl Goldschmidt, Michigan State University, Highway
Traffic.Safety Center, 1960,

this are businesses located on former trunklines in rural,
not urban, areas,

With a growing number of Michigan communities
being by-passed, it is natural that a research project on
“Economic and Social Effects of Highway Improve-
ment” should include a study of the effects of by-passes
on such communities. How much will business be af-
fected, if at all? What types of business are most vul-
nerable to adverse effects from by-passes? Will there
actually be a loss in business volume, or will the effect
be limited to preventing growth at a rate comparable to
that of businesses not affected by the by-pass?

The objective of this series of by-pass studies has
been to evaluate the general effect of highway by-
passes on six communities of various sizes, but all meet-
ing the following four requirements.

1. Be by-passed by a U.S. or state route.

2. Have been by-passed long enough to allow valid
comparisons of before and after conditions,

3. Have population less than 25,000.
4. Be located outside large metropolitan areas.

comnmunities before and after the opening of highway
by-passes, the sales tax records of the Michigan Depart.
ment of Revenue were utilized. This chapter outlines
the procedure followed and some of the problems
encountered in using this imformation.
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A. SOURCES AND CHARACTER OF DATA

Much of the required information on sales tax col-
lections is contained in the Department’s monthly
Research and Statistical Bulletins for the years covered
by the by-pass studies. At the time of the study, the
sales tax collecton data were arranged according to the
Department’s classification of tax-paying establish-
ments into 57 “type of business” categories which, in
turn, were assigned to one of nine “groups” of broader
nature.

The information contained in the Bulletin includes
statewide sales taxes collected from each of the 57
“types”, subtotalled for each of the nine “groups” and
a grand total for the state. Also included is a tabulation
of sales tax collections by counties and by cities of over
10,000 population, Data are tabulated only in the nine
basic groups for cities of more than 10,000 population
and are not coded and segregated from county informa-
tion for the smaller cities. Inasmuch as cities in both
categories were included in these studies, it was neces-
sary to undertake considerable research to obtain the
data required.

B. PROCEDURE AND METHODS

In order to meet the secrecy requirements of the
Department, and not disclose sales tax information for
any given establishment, it was necessary to place the
businesses in categories such that there were at least
three establishments together for which the total gross
sales and sales tax payments could be obtained. Some
of the smaller cities have too few establishments in most
“type-of-business” categories to permit obtaining of in-
formation for each type, and in these cases a “group”
classification was necessary to obtain the required sales
tax information.

In this manner sales tax data were obtained for
selected kinds of retail business in each of the study
cities for a certain number of years before and after its
by-pass highway was opened, and like data were
obtained for the same businesses and years for the
balance of the county in which the city was located
and for the state at large.

CHAPTER Il

These sales tax receipts data for each study city
were then tabulated and the percentages of change
from before to after the opening of the by-pass were
computed. The degree of change was indicated either
by the percentage figures or by index numbers and on
these are based the conclusions regarding the effect of
the by-pass on retail business, as presented in the re-
ports of the results of the studies of six Michigan cities
in the six succeeding chapters of this section,

Some problems in the use of sales tax data were
posed by characteristics of the data themselves. All
business establishments are classified by the Depart-
ment of Revenue on the basis of their post office
addresses. This means that businesses in a fringe area,
where they may be benefited by a by-pass, are grouped
with those within the city where an adverse effect might
be experienced.

Then too, the fact that the tax on auto sales is paid
directly to the Secretary of State creates a special prob-
lem as regards estimates of the business of automobile
dealers inasmuch as this tax is included in county and
state totals for this type of business in the Department
of Revenue reports, but is not included in data pub-
lished by the Department regarding these establish-
ments in individual cities.

Despite these problems, it has been possible to
arrive at some conclusions, Comparisons of the activi-
ties of types of business such as gas stations, which are
susceptible to the adverse effects of diversion of
through traffic, with those believefl to be immune from
sach effects, has yielded significant results. In other
cases the comparisons made with county and state
figures point up differences in business activity which
can be attributed, at least in part, to the diversion of
through traffic to a by-pass. The most accurate studies
are those in which changes for several establishments
of the same type, some located on and some off the
abandoned route, can be compared; this approach
worked well in studies of gas stations, since the large
number of these provided opportunities for such com-
parisons, even in the smaller cities.

EFFECTS OF A BY-PASS HIGHWAY ON BUSINESSES IN CITY OF HART

Hart, the county seat of Oceana County, is a small city
with a population of 2,172 in 1950, and of 1,968 in 1960.
It is a trading center for the recreational and resort area
along the Lake Michigan shore, eight miles west, and
the active service and processing center for the county’s
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prosperous fruit growing industry. Prior to December 2,
1955, the city straddled U.S.-31, the major highway
route paralleling Lake Michigan’s eastern shore. On
that date the by-pass was opened through the eastern
edge of the city. (See Figure 1)
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U.S.-31 is a major north-south tourist route to the
cities and resort areas of western and northern Michi-
gan. Formerly, the alignment passed through Hart
which it traversed on State Street, the city’s main cen-
tral artery. The by-pass location eliminates this bulge
by straightening the alignment. The by-pass was con-
structed as a controlled access highway, four lanes
divided for about half its length; the remainder con-
tinues U.S.-31's normal two-lane design.

The effect of the by-pass on Hart was viewed from
two standpoints: that as expressed in the subjective
views and opinions of local businessmen and officials,
and as determined from a more objective statistical
analysis of retail sales tax collections. The two view-
points did not produce greatly different results and
both tended to substantiate the hypothesis that, while
certain types of business would be adversely affected,
the general business activity of the community might
be benefited.

A. LOCAL OPINION — PRO AND CON

Initially, it was said, there was little opposition to
the proposal to by-pass the city — Hart was especially
plagued by a truck problem, accentuated by a long
grade through the city and a traffic signal in the center
of the business district. Now this problem virtually has
been eliminated and both the “livability” of the city
and the “shopability” of its business district have been
greatly improved. Local opinion is that Hart business
in general has not been adversely affected, or only
slightly, However, operators of certain businesses
oriented toward motorist services report decreases in
business activity, in some cases sizable. But even the
“losers” often acknowledge that the by-pass has been
good for the city in general.

B. THE SALES TAX STUDY

Interesting as personal opinions are in a by-pass study,
a more objective approach is needed to properly evalu-
ate business activity in Hart, For this purpose the retail
sales taxes paid by Hart businesses on sales the year
prior to the opening of the by-pass were compared with
those for the first and second years after its opening.
The changes in business activity were in turn compared
with those for comparable business types and groups
of businesses in Oceana County and in the entire state.
Index numbers, representing the degree of change from
the base year, 1955, are shown in Table 1.

1. General Business Activity

It will be noted that two types of “Total Tax” are shown
in the table; the first type excluding, for reasons out-
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lined in the preceding chapter, taxes paid by businesses
in the automotive group; and the second including ail
groups reported by the Department of Revenue. In
both cases the index numbers based on the total sales
taxes collected from Hart businesses included in the
study show that, collectively, they had increases in
both years after the by-pass opening which exceeded

those of comparable businesses in Oceana County and

Michigan.

At the same time, Table I makes it clear that certain
types of business did experience adverse effects and it is
interesting to note that the statistical analysis yields
results which are in general agreement with the
opinions gained from brief personal interviews,

a. Gos Stations

There were three gas stations in Hart which were in
operation throughout the study period and two new
stations were opened near the south end of the by-pass
after that highway was placed in use. Totals for the
gas station group show increases after the by-pass open-
ing roughly equal to or in excess of those of stations in
the county and state. However, it is apparent that some
or all of this increase represented sales at the new
stations and that the in-town stations suffered losses
after the opening,.

b. Resfauranis

All of the Hart restaurants included in the analysis are
either on the former, route of U.5.-31 or are in the
business district, 5o it is assumed that all received some
patronage from motorists passing through the city. The
number of these establishments varied from a high of
five during each summer down to two each winter, indi-
cating their and the city’s dependence on summertime
residents and tourists.

Index numbers for restaurants show that while
restaurants in the county and state had slight increases
in sales taxes paid, those in Hart experienced a drop of
about 14 per cent for each of the two years after the
by-pass was opened. It appears that the Hart restau-
rants lost much of the business of summertime tourists
who now by-pass the city.

¢. Taverns, Pool Rooms, and Refreshment
Stands

The six establishments in this “type of business” classi-
fication are located in the general vicinity of the busi-
ness district. Their sales tax payments showed slight
change and when compared with similar establish-
ments in the county and state, it can only be concluded
that the by-pass had little or no effect on this type of
business in Hart.
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d. Groceries

Since groceries are normally purchased near home by
local customers, they are classed as “convenience
goods”. For that reason it is generally believed that the
business of grocery establishments is relatively un-
affected by the diversion of through traffic to a by-pass.
The nine grocery stores in Hart are not concentrated in
the business district or on the former route of U.5.-31.
The sales tax paid by these businesses in 1956 was 19.9
per cent greater than for the year preceding the by-pass
opening; in 1957 it was 26.7 per cent greater. The latter
increase is twice that indicated for groceries in the
entire county and state during the same year,

e. General Merchandise

All four businesses in this group are located within a
one-block stretch of State Street, in the heart of the
business district, and on the former route of U.5.-31
through the city. Theoretically all are subject to the
same effect from the opening of the by-pass and at the
same time they should have reflected its effect on the
Hart business district. The first year after the by-pass
opened this group showed an increase in sales of 15.6
per cent, slightly more than the comparable group in
Oceana County, and much greater than in the state.
In the second year after the opening, the general mer-
chandise stores in the county showed additional gains
while those in Hart dropped slightly, but the latter
still ran well ahead of the state stores in this group. No
definite reason is known for the fact that both the city
and county did so much better than the state, but the
fact that Hart did about as well as the county in general
indicates that the hy-pass did not adversely affect the
General Merchandise group in Hart.

CHAPTER Hi

f. Apparel

The seven Hart establishments in the apparel group
also are all located in close proximity within the busi-
ness district; only one of these stores is not located on
State Street. Thus it is not surprising that this group
shows increases in the two years following the by-pass
opening, of 13.2 and 17.0 per cent, roughly equal to
those enjoyed by the general merchandise group,
although in this case the Hart stores did better than
those in the county during both years. Meanwhile, the
apparel stores in the state had the same modest 3 per
cent increase as those in the general merchandise
group. This group, too, does not appear to have been
adversely affected by the opening of the by-pass,

C. SUMMARY AND CONCLUSIONS

On the basis of the changes in the total sales tax
receipts, and in the general merchandise and apparel
groups individually, it is concluded that the opening of
the U.5.-31 by-pass did not adversely affect general
business activity in Hart. In fact the removal of through
traffic and the attendant congestion and noise from the
business district may have benefited the “shopping
goods” establishments in that area,

At the same time, it appears that some types of
business providing motorist services did suffer adverse
effects from the opening of the by-pass. Most noticeably
affected were the restaurants which collectively experi-
enced a decrease of business amounting to approxi-
mately 14 per cent. Also, analysis showed that the
in-town gas stations either experienced reductions of
business volume or just held even, Other types of busi-
ness analyzed in Hart do not appear to have been
adversely affected,

EFFECTS OF A BY-PASS HIGHWAY ON BUSINESS ACTIVITY IN THE CITY OF MASON

Mason, the county seat of Ingham County, had a popu-
lation in 1950 of 3,514; ten years later the population
was 4,450. It is centrally located in the county twelve
miles south of Lansing on the route of U.5.-127 to
Jackson. It is a prosperous rural trading center.
U.5.-127 is a heavily traveled north-south route
carrying large volumes of resort and recreational traffic,
Prior to the opening of the by-pass on July 23, 1953, the
trunkline entered the city from the south on Jefferson
Street, traversed a residential area and part of the busi-
ness district and then turned left on Ash Street which it
followed for three blocks to a 50-degree turn north into
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Cedar Street on which it continued north and northwest
across the city limits. This route involved a sharp grade
and two railroad crossings at grade. (See Figure 2)

The original by-pass started at South Jefferson
Street, swung west of the closely built-up section of the
city and ended at its intersection with Cedar Street just
beyond the northwest city limits, for a total length of
approximately three miles. Originally built as a two-
lane highway, the by-pass was expanded in 1957 to a
four-lane divided highway as part of the general im-
provement of U.5.-127 between Lansing and Jackson.
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V

Opening the by-pass to regular traffic use in 1953
resulted in the diversion of more than 3,000 vehicles
away from the former route through the central parts
of the city. Traffic counts taken on the former route
(now Business Route U.5.-127) at the south limits of
Mason showed a drop in the average daily traffic from
4,100 vehicles per day before the by-pass was opened
to a little over 1,400 vehicles per day two years later.
(See Figure 3) The count also indicated that this
reduction included a decrease in commercial vehicle
traffic on the city streets amounting, on the average, to
27 such vehicles per hour,

It is evident that the city in general has benefited
from the virtual elimination of through traffic, espe-
cially trucks, from city streets, Its effect on business
activity is the subject of this study.

A. SALES TAX STUDY

To provide a means of measuring business activity in
Mason during the period of transition, the sales taxes
paid by Mason businesses the year immediately preced-
ing the opening of the by-pass (August 1952 through
July 1953) were compared with those paid in the year
following the opening (August 1954 through July
1955). The percentage change for each type or group of
business was compared with the percentage changes
for the same type or group of business in Ingham
County and Michigan during the same two-year period.
These percentages are shown in Table IL

Table I
CHANGES IN RETAIL SALES TAX
COLLECTIONS

From year before opening of by-pass
fo year affer

Type of Business

or Groug (1) Mason Ingham Go.  Michigan

Total Tax {(Excluding Auto Sales){2) +6.90%(3) +4.26%  +3.9/9;
Gas Stations (Along Former Route

of US127y. ... ... 4224
Gas Stations (Not Along Former

Route).. ..................... h6.4
Gas Stations (Ally............... +39.4 +10.5 +11.6
Restaurants. ... ................ —i3.2 +2.87 +0.86
Taverns, Pool Rooms, Refresh-

ment Stands, Ete.............. +6.92 —4.,44 +1.69
Groceries....................... +6.49 +5.77 +5.19
AppargiGroup.................. +12.4(H +5.00 ~2.44
Furniture & General Merchandise

Groups (Combined)............ +1.25(#) +4.12 ~1,34
Autos.......................... =5.10(d) —0.48 —6.14

(1) Only the types of business and groups considered significant
in this study are shown separately, although all are included
in the “total tax” figures, with the exceptions noted.

(2) The reason for excluding auto sales is discussed below in the
section on autos.

{3) Sales tax information was not obtained for all Mason busi-
nesses paying this tax. However, this figure is based on over
90 per cent of the taxable sales in the city and, it is belioved,
100 per cent of the sales which might be directly affected by
the by-pass in the two-year period.

{4) Mason figures based on gross sales,

Sources:

County and State: Michigan Department of Revenue, Research
and Statistical Bulletin, monthly issues for time periods
covered.

City: Tax and sales data from Michigan Department of Revenue,
based upon field survey and establishment grouping by
Project Staff.,

a. Tofal Business Acfivity

On the basis of sales taxes paid, it appears that total
business activity in Mason increased significantly more
in the study period than it did in Ingham County or the
entire State of Michigan, but it is equally apparent that
this increase was not uniformly spread throughout the
business community. A more detailed analysis of some
specific types of business is needed to understand what
took place in this two-year period.

b. Gas Stations

The large increase in gas station sales in comparison
with the county and state is most surprising in view of
the fact disclosed by studies in other states that gas
stations, along with restaurants and bars, are very fre-
quently affected adversely by by-passes. This may be
due to any of a number of factors, but the actual cause
could not be determined without exhaustive further
research and analysis. At the same time, the marked
difference between the increase for establishments on
the former route of U.5,-127 and thase not on the route
seems to indicate that the loss of business resulting
from the transfer of through traffic to the by-pass pre-
vented the former group from gaining even half as
much as stations in the rest of the city.

¢. Restauranis

The five restaurants in Mason experienced an overall
drop of 13.2 per cent in their business volume. This is
not unexpected as these establishments are of a type
usually considered o be oriented toward transient trade.
A month by month analysis of the restaurant data
suggests that the loss was not so much due to failure to
attract customers during the peak tourist season as to
changes in the habits of year round routine patrons
such as salesmen, truck drivers, etc.

In the years of readjustment following the opening
of the by-pass, two new restaurants have been estab-
lished in the small retailing center which developed
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along the by-pass at the point where it diverges from
the former route just northwest of the city. An analysis
of the restaurant business in the Mason area today
might present a more favorable picture.

d. Taverns, Pool Rooms, ond Refreshment
Stends

The sizeable increase in the business of the three
taverns which comprise Mason’s establishments in this
category, during a period when those in the county
experienced a loss and those in the state a small gain,
is difficult to explain. It might be assumed that favor-
able local economic conditions were the principal
factor, although improved accessibility and easier park.
ing as a result of traffic diversion may also have been
important,

e. Groceries

The sale of groceries, as with other convenience goods,
should not be materially affected by the by-pass. The
6.49 per cent increase in grocery sales is in step with
the increases in both the county and the state and
seems to indicate they were not alfected by the by-pass
or other unusual local condition.

f. Apparel, Furniture ond General
Merchandise

Establishments in these groups comprise the hard core
of Mason’s central business district and should reflect
the adverse or beneficial effects of the by-pass opening
on that district. .
Businesses in the apparel group experienced a 12.4
per cent increasc in gross sales the year after the by-
pass opened. During the study period all these estab-
lishments had a change of ownership, which often

CHAPTER IV

affects gross sales. Nevertheless, it is apparent that, for
whatever reason, these businesses showed a large gain
at a time when the county’s apparel stores increased
their sales only half as much and when those in the
state experienced a 2.44 per cent loss.

Since neither the furniture nor the general mer-
chandise group had enough establishments in Mason to
permit tabulation of data for each group alone, they
were combined for purposes of data tabulation and
analysis. The percentage changes for the city, county
and state are shown in the table. However, it is ques-
tionable whether any valid conclusions can be drawn
{rom a comparison of these changes.

g. Auvtomobiles

As explained in Chapter I, the sales tax data for auto-
mobile dealers in individual cities are based on the
sales of motor fuel, parts, accessories, ste, but not auto-
mobile sales. It is believed that due to the nature, size
and cost of the product, automobile sales would not be
materially affected by the by-pass. Comparison of the
available automobile dealer data indicates that Mason
dealers did 5.10 per cent less business in the vear fol-
lowing the by-pass opening while statewide dealers lost
6.14 per cent and Ingham County dealers only 0.46
per cent,

B. SUMMARY AND CONCLUSIONS

A broad look at all the statistical information obtained
on business activity in Mason during the period of the
by-pass study leads to the conclusion that, in spite of
some adverse effects on a few types of business, the re-
moval of U.5.-127 through traffic from Mason did not
prevent the total retail activity of the city from enjoying
a significantly greater increase than that in the county
or state. '

EFFECTS OF A BY-'P.ASS HIGHWAY ON BUSINESSES IN THE CITY OF ZEELAND

Zeeland is a small city centrally located in southern
Ottawa County about 21 miles southwest of Grand
Rapids and seven miles east of Holland on M-21 which
is now part of the Interstate route between Grand
Rapids and Chicago. Zeeland is a market and service
center for a prosperous farm and trucking area, is an
important shipping point for baby chicks, and has some
manufacturing establishments, mostly furniture. Its
population of 3,075 in 1950 rose to 3,692 in 1960.
Formerly M-21 was routed through Zeeland on
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Washington Stréet a block north of and parallel to the
city’s main business artery. The only available infor-
mation indicates that traffic amounted to between
12,000 and 13,000 vehicles per day. However, early in
December, 1956, the present by-pass along the south
edge of the city was opened to traffic. {See Figure 4}
The objective of the Zeeland study was to attempt
to ascertain whether or not the removal of through
traffic to the by-pass was followed by a determinable
decline in business volume. While the most factual and



reliable means for assessing the state of retail business
is through the use of sales tax data, the expressions of
the people of the comnmunity are significant reflections
of the local attitude.

A. VIEWS AND COMMENTS

There seemed to be no disagreement about the benefit
to Zeeland as a consequence of the by-pass. The general
opinion was that the economy of the city is not based
upon either the travel business or services to the
motorist. Hence, through traffic is best off outside of
town. A number of changes in the locations of local
business sites were cited as evidences of general im-
provement. A summarizing comment was, “We're very
happy with the by-pass.”

B. THE SALES TAX STUDY

The principal purpose of this study of sales tax collec-
tions was the discernment of trends, and the compari-
son of trends for comparable businesses in different
geographical areas as well as among different business
types in the same area. Figures in terms of dollars are
not suitable for this purpose; therefore, all tax figures
were converted to index numbers, The first year of the
study — the year before the by-pass opening — was the
base year and all tax payment totals for that year are
expressed as the base index number, 100.

The amounts of the retail sales tax paid by the vari-
ous types or groups of businesses in each of the study
years, together with the corresponding index numbers
are shown for Zeeland, Ottawa County and Michigan,
respectively, in the three parts of Table IIL

1. Gasoline Stations

Since this analysis is aimed to study the likely effects of
the by-pass, particular emphasis is placed upon sales
trends of motorist-oriented businesses. In Zeeland the
gasoline stations located on the previous route of M-21
experienced a decline of sales of 1.4 per cent from 1956
to 1957 while other stations in the city had an increase
of 7 per cent. However, from 1957 to 1958 the stations
on the old route gained far more than the others, bring-
ing their index up to 109.5 as compared to the others’
index for that year of 108.6. Bath these Zeeland indices
are slightly higher than that for gas stations in Ottawa
County and almost up to that for the entire state.
Except for the 1957 decline for the Zeeland stations on
the former route, the different groups of stations follow
much the same trend, indicating that the adverse effects
of the by-pass were small and temporary even for this
most sensitive business category.

2. Avuto Parts and Accessories

This type of business which could serve transient
clientele accounted for less taxable sales during the first
year after the by-pass opening than for the preceding
year, but in 1958 regained most of this loss. Neverthe-
less, these establishments did better than their counter.
parts in the county and although they did not partici-
pate in the statewide rise in 1957, their 1958 index was
above that for the stale.

3. Restaurants

Restaurants are a third business which generally is im-
portant to the traveler, Although Zeeland restaurants
registered slight gains over the period, they did less
well than those in the county, but better than the state
average.

4. Household Furniture and Appliances

Sales for this group of businesses held steady in Zee-
land, while in the county they increased moderately
and experienced a sharp decline in 1958 in the state as
a whole. However, the various types of businesses in-
cluded in the group showed quite divergent trends.
Furniture sales in Zeeland rose slightly in 1957 and then
dipped in 1958, but in both years were higher than for
like stores in the county and the state.

Radio and television stores made a quite different
record. These establishments enjoyed 2 phenomenal
rise in Zeeland while similar stores in the county and
state experienced declines*of from 12 to 19 per cent.
Zeeland stores selling other household appliances had a
sizable decline in sales in 1957, but in the following year
regained their 1956 level. In the same period, these
stores throughout Ottawa County enjoyed booming
sales, while those in the whole state had a moderate rise
and then a considerable decline in sales volurme,

5. Apparel

Apparel stores in Zeeland did not follow county and
state trends during the study period. While Ottawa
County and Michigan’s apparel sales declined from
1957 to 1958 after a slight gain in the former year, those
for Zeeland showed a good gain from 1956 to 1957 and
then kept right on climbing to 110 index points in 1958.

6. Hardware

Sales of Zeeland hardware stores reflected the precipi-
tously declining sales in the county during the period,
but more nearly resembled the less steep decline
statewide.
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TABLE il

SALES TAX PAYMENTS

By Study Groups for the City of Zeeland, and Compar-
able Business Types for Ottawa County and Michigan
in Pollar Amounts and Index Numbers {1956— 100)
for Study Years ( December through November) 1958,

Business Category Designations denote Establish-
ment Grouping for Zeeland, and the comparable De-
pattment of Revenue Business Types for Ottawa
County and Michigan.

UNDERLINED Business Category Designations de-
note combinations of appropriate Establishment
Groupings for Zeeland, and the comparable Depart-
ment of Revenue Business Groups for Ottawa County

1957 and 1958.

and Michigan.

ZEELAND
1956 1957 1858
Business ¥ Tax Index § Tax Index §Tax [ndex
Category Paid Number Paid Number Paid Number
Aute Parts & Accessories. .. ..................... 4,174 100.9 4,097 98.16 4,111 98.49
Gas Stations on Previous M-2E. .. ...... ... .. ... 10,069 100.0 9,929 98 .61 11,027 109.5
Gas Stations Restof City. .. ..................... 11,626 100.0 12,443 107.0 12,628 108.6
AUTOMOTIVE 25,869 100.0 26,469 102.3 27,766 107.3
APPAREL . . ... 17,009 100.0 17,463 1027 18,711 110.0
Farm & Truek Equip............. 2,107 100.0 2,21 105.2 2,166 102.8
Hardware.. ... .. ... ... .. ... . 3,41 100.0 3,525 94.23 2,897 71,44
Building Materials . .. ............... ... ... ... 24,381 100.0 19,182 78.68 20,018 82.10
Heating, Plambing.......... ... ... ... .. ... 4,602 100.¢ 4,726 102.7 5,226 113.6
BLDG. MAT'S., LMBR., HDWR.. .. ................ 34,831 100.0 29,650 85.13 30,307 87.01
Restaurants. .. .. ... ... .. ... . ... 8,594 66,0 8,623 100.3 8,802 102.4
Food Steres............ ... .. ... . 42,338 100.0 51,295 f2l.2 54,557 128.9
FOODS . o 50,932 100.0 59,918 117.7 63,359 124.3
Radio, TV. . . 1,656 100.0 1,606 96.58 2,508 151.5
Furniture Stores. ... ...... ..o 25,731 100.0 26,803 i04.2 24,222 9.14
Household Appliances... .. .. ................. ... 6,108 100.0 5,048 87265 6,145 H0.6
FURNITURE. ... ... i 33,495 100.0 33,457 38,89 32,876 98.15
Recreation. .. ...... ... ... ... ... ... ... 1,281 100.0 1,233 95.5 960 74.38
Drug, Variety Stores.. .. .. ............... ... ... 9,986 100.0 1,063 100.8 10,573 105.8
Books, Printers. .. .. ... ... 2,030 196.0 1,941 95.62 1,980 97.54
Jewelry, Flowers, Etc..... ....................... 4,601 100.¢ 4,898 106.5 4,638 100.8
SPECIALTY STORES. .. ..................... ... 17,908 100.0 18,136 101.3 18,151 101 .4
FuelDealers. ............... .. ... ............. 7,152 100.¢ 7,143 99.87 7,035 93.36
TOTALTAX PAID. ...... ... ... ........... 187,196 100.0 192,236 102.8 198,205 105.9
Source: Zeeland Data from Michigan Department of Revenue based upon business establishment grouping by author.
OTTAWA COUNTY
1956 1957 1958
Bus.
Business Type $ Tax fndex $ Tax Index $ Tax Index
Category Code Paid Number Paid Number Paid Number
Auto Accesseries............. . .. 12 32,045 100.0 31,136 97.16 30,29 - 84,54
Gas Stations . .. ... 14 215,193 100.0 232,456 108.0 232,735 108.2
AUTCMOTIVE APPAREL (20) 102,122 100.0 102,781 100.6 100,516 98.43
Farm Equipment..................... 36 10,149 100.0 10,090 99.42 10,719 105.2
Hardware. ........................... 35 80,800 100.0 55,117 68.21 47,421 58.69
Building Materials.................... 3l 213,863 100.0 210,903 98.62 210,029 98.21
Heating, Plumbing. .. ................. 33 55,390 100.0 44 837 80.95 38,551 69.80
BLDG. MAT'S,, LMBR,, HDWR.... ...... {30} 420,132 it0.0 372,118 88.57 352,782 83.97
Restaurants.......................... 4l 94,30% 100.0 106,829 106.9 99,813 105.8
Groceries. . ... . 43 608,141 100.0 650,151 106.9 681,796 i12.1
FOODS........ ... D 887,424 100.0 932,874 '105.1 954,260 107.%
Radio, Music Supply. ................ 54 36,420 100.0 33,579 92.20 31,929 §7.67
Household Furniture. ................. 52 59,305 100.0 55,834 94.15 52,204 88.03
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OTTAWA COUNTY — Conﬁ_nu‘ed

1957 1958

Bus 1956

Business Type $ Tax index § Tax tndex $ Tax fndex

Category Code Paid Number Paid Number Paid Number
Household Appliances, . ............... 53 18,691 100.0 30,748 164.5 32,663 i74.8
FURMNITURE. ........................ {83 133,975 10G.0 143,/106 106.8 142 817 106.6
Drugs, Cosmetics.. .. ................. 71 77,378 0.0 79,324 102.6 81,348 105.2
Statlonery&Boeks..,................ 75 3,748 100.0 3,019 8z2.47 3,549 94,69
Tewelry . . . 74 15,165 100.¢ 14,042 92.59 12,396 81.74
SPECiAi.TY S?ORES B 11 167,156 100.0 170,547 2.0 172,249 103.0
TOTAL TAX PAID... TR 3,087,511 100.9 © 3,068,118 99.05 2,960, 684 95,89
Souree: Ottawa County Data from unpublished records of Michigan Department of Revenue,

MICHIGAN
Dollar Amounts in Thousands
1956 1957 1958
Bus. ——— S

Business Type $ Tax Index $ Tax |ndex $ Tax Index

Category Code Paid Number Paid Number Pald Number
Auto Accessories. . T 3,122 100.0 3192 102.2 2,938 94.11
Gas Stations .. e 14 19, 640 100.0 21,263 108.3 21,482 109.4
AUTOMOTIVE A?PAREL e (2) 14,766 160.0 14.774 _ 100.1 33 287 85.85
Farm Equipmeni. . ................... 36 889 100.0 0 80.99 636 71,54
Hardware. . . BB 4,77t 100.0 4,444 83.15 4,172 87.44
Buiiding Materials.. TR )| 14,553 160.0 12,830 88.16 11,667 80.17
Heating, Plumblng .13 3,969 106.0 3,210 80.87 2,887 71.98
BiDG. MAT'S,, E_IVIBR HDWR.......;.. (30) 28,709 1643.0 24,?57 _ 86.93 22,661 ) 18.9 _
Restauramts. ... ........ovveeveuen... 4} 12,167 106.0 12,365 161.6 11,806 97.03
Groceries.. .. ..o 43 59, 476 He.0 63,381 5.7 64,784 108.0
FOODS. . ..o e (40) 94,712 100.0 97,568 103.0 97,256 102.7
Radio, Music Supply. .. ............... 54 2,659 10,0 7,442 91.84 2,145 80.67
Household Furmiture. .. ............... 52 6,003 100.0 5,916 98,55 4,811 80.14
Household Appliances................. 53 3,532 100.0 3,888 110.1 3,289 93.12
FURNITURE. .. _.....oeeeeeee . (50) 14,642 100.0 14,543 99.32 12,400 84.69
Drugs, Cosmetics.. ................... 71 9,608 100.0 10,010 104.2 9,839 102 .4
Stationery & Books................... 75 1,384 100.0 1,324 95.66 1,354 97.83
Jewelry. . T4 1,896 100.0 1,852 97.68 1,539 81.17
SPECIALTY STORES. ................_ (J0) 19,642 100.0 ERENG 100.7 18,854 _ 96.50
TOTAL TAX PAID. .. ............. ... 306,498 0.0 308,010 100.5 288, 587

94.15

Source: Michigan Data from appropriate issues of Research and Statistical Bulletin of Michigan Department of Revenue.

7. Building Materials

Businesses in this group in Zeeland experienced a sharp
decline from 1956 to 1957, but a gain was shown there-
after in spite of continuing declines in the county and
state.

8. Food Siores

Grocery sales gained throughout the period showing an
overall rise of 28.9 per cent. Although food sales were
increasing generally, the gain in Zeeland was more
than twice that in Ottawa County and more than three
times that in the state. It is probable that customers
from ouside contributed to the city’s record and that
better parking and driving conditions in Zeeland’s busi-
ness section as a result of the by-pass opening may have
heen a factor in attracting them.
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C. CONCLUSIONS

There are abundant indications that Zeeland, rather
than being hurt by the diversion of fraffic to the hy-
pass, has recognized the advantages of freedom from
through traffic. The former route of the trunkline has
again become a usable street for local traffic and a de.
sirable location for new and expanded business. New
residential development adjoins the by-pass and a new
hospital overlooks it; no reductipn in development
potential of land adjacent to the new by-pass is dis-
cernible, The sucessful readjustment of the gasoline
stations and restaurants is evidenged by significant]y
increased taxable sales.

It is reasonable to conclude that Zeeland’s expeﬂ=
ence is one in which the optimum benefit of a by-pass
has been realized. |



CHAPTER V

EFFECTS OF A BY-PASS HIGHWAY ON BUSINESSES IN THE CITY OF NILES

Niles, Michigan, was plagued by problems associated
with heavy movements of through traffic and trucks
until December 1, 1956, when a new by-pass for two of
the principal highways traversing the city was opened.
This occurred immediately following the opening of the
Indiana Toll Road, seven miles south, and these two
new highway facilities have greatly altered traffic flow
patterns in the Niles area.

The Niles study was aimed primarily to evaluate the
effect on the city of the opening of the by-pass, but also
to some extent the effect of the opening of the Toll
Road, through analysis of retail sales tax collection data
for two years before and two years after the by-pass
opening.

A, NILES, ITS ECONOMY AND
TRUNKLINE CONNECTIONS

Niles is situated in the southeast corner of Berrien
County only a half-mile west of the Cass County line
and about 12 miles north of South Bend, Indiana. Its
population, according to the 1950 census, was 13,145;
in 1960 it was 13,763,

Manufacturing is the major factor in Niles’ eco-
nomic base and in 1956 was represented by 36 indus-
trial establishments with a total of 5,300 employees of
whom about one-fifth lived in South Bend or elsewhere
beyond Niles” urban area. About an equal number of
Niles residents were employed in South Bend industries.
One of the strong points in the local economy is the
balance provided by agriculture, inasmuch as Berrien
County ranks high, nationally, in the production of
fruits and berries and is also an important source of
vegetables and nursery and greenhouse products.

Niles is at the focal point of several major highways
— more than are usually found in a city of its size.
{ Figure 5) U.5.-31-33, leading south to South Bend and
northwest to St. Joseph, Benton Harbor and north along
the Lake Michigan shore, is most important in terms of
the amount of traffic carried. The two east-west trunk-

lines — M-60 and U.S.-112 - are both sections of routes -

from Detroit to Chicago, the former by way of Jackson,
and the latter by a more southerly route through Cold-
water. Formerly these routes merged within Niles, con-
tinued together westerly to the Lake Michigan shore,
where they dropped their designations in making junc-
tion with U.5.-12 for Chicago. M-40 from Dowagiac
and Paw Paw enters Niles from the north and termi-
nates at its junction with U.S.-31-33 in the center of the

city. M-140, leading directly north to South Haven,
does not actually enter Niles, but terminates at its junc-
tion with 31-33 about a mile north of the city limits. In
addition, an important county road leads due west to
Buchanan.

B. THE BY-PASS, THE TOLL ROAD, AND
TRAFFIC FLOW

Prior to the opening of the M-60 by-pass, the converg-
ing trunklines, combined with the street pattern in
Niles, forced all trunkline traflic to pass through the
heart of the city where it created serious problems of
trafic movement and accommodation, These problems
were intensified by the large percentage of heavy com-
mercial vehicles in the trunkline traffic streams and by
sharp turns and grades on the routes in the central por-
tions of the city.

1. The 1949 Niles Area Traffic Study

A discussion of the effects the M-60 by-pass and the
Indiana Toll Road have had on traffic flow in the Niles
area should properly start with the findings of a traffic
study made in that area by the State Highway Depart-
ment in 1949, In this study data were obtained from
drivers interviewed on a July weekday at stations on
each of the seven major highways entering the Niles
area. Most significant were the analyses of through trips
and the interchanges of stch trips between the high-
WAays.

Overall, the through trips accounted for 59 per cent
of the traffic crossing the cordon line at the stations and
a large part of this traffic was changing routes in Niles.
For example, 51 per cent of the 9,977 vehicles per day
on U.5..31-33 south of Niles were on through trips, but
only 36 per cent of these through trips were entering or
leaving the area on U.S.-31-33 northwest of the city,
while 33 per cent left or entered via M.60 east of the.
city.

In contrast, on U.5.-112 southeast of Niles, 65 per
cent of the 2,413 vehicles were on through trips, but 71
per cent of the through trips were destined for or came
from U.5.-112 west of the cily. On M-80, east of Niles,
58 per cent of the 5,694 vehicles were on through trips
but, while 40 per cent of these trips came from or were
going to M-60 west of the city, 50 per cent were going
to or came from U.S.-31-33 south of Niles. Also impor-
tant was the 83 per cent of through trips on M-40 which
entered or left the area on U.5.-31-33 south,
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Figure 5: Major Highways, Existing and Proposed, in the Niles Area
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The pattern resulting from these analyses made
quite clear the need for two by-passes around Niles;
one on the line of the M-60 by-pass, since constructed,
and the other to carry U.5,-31-33 around Niles and to
permit an interchange with M-40 outside the city. The
analysis of trailer combination trips in the arvea indi-
cated which of the two should have priority. It revealed
that 89 per cent {or 1,942 vehicles per day) were
through trips. The bulk of the trips were represented
by the movements between M-60 east and west, U.S.-
112 southeast and west and between U.S.-31-33 south
and M-80 east. Provision of a by-pass for M-60 and
U.S.-112 should cut the volume of through trailer com-
bination trips by as much as 80 per cent. Since it was
this type of vehicle that was creating many of the traffic
problems in the center of the city such an improvement
would be of maximum benefit.

Largely on the basis of the findings of this survey,
the M-60 by-pass was built. It is a four-lane divided
highway with partially controlled access but with sev-
eral highway and one railroad intersections at grade.
The former routes of M-60 and U.S.-112 became the
business routes of those trunklines into and through the
Niles urban area. A proposed by-pass to carry U.5.-
31-33 west of the city is under study. (See Figure 5.)

This 1949 traffic study also included analyses and
estimates of the effect that the construction of the then
projected Interstate Highway 94 connecting Chicago
and Detroit and passing north and west of Niles, would
have on traffic in the Niles area. It was shown that
the opening of Interstate 94 would drastically reduce
through east-west traffic on M-60 and U.8.-112, reduc-
ing passenger car trips to less than 30 per cent and
trailer combination through trips to about 11 per cent
of the then existing volumes.

Unfortunately, but for obvious reasons, no recogni.
tion could be given at that time to the Indiana Toll
Road which was not yet proposed; however, as will be
shown, its effects were very similar to those predicted
tfrom Interstate 94.

2. Effects of the Highway Improvements on
Traffic Patterns

During the four-month period immediately preceding
the opening of the M-60 by-pass on December 1, 1956,
the four sections of the Indiana Toll Road linking. the
Ohio Turnpike with the Illinois-Chicago expressway
systems were opened to traffic. The Toll Road extends
across northern Indiana close to the Michigan state line,
passing only eight miles south of Niles.

The practically simultaneous opening of these two
highway facilities greatly altered the pattern of traffic

flow in the Niles area. Figure 6 shows generalized traf-
fic flows on trunklines within the area. Those on the
trunklines outside the city are for the years 1955 and
1957, before and after the by-pass and toll road were
opened, and the flows for the two years are superim-
posed to permit easy cornparisons. The flows within the
city are for the year 1958 only and are shown to indicate
the distribution of traffic between routes in the center
of the city.

As would be expected in view of the highway pat-
tern in the Niles area, there was little change in the
volume of traffic using the routes north of the city other
than the normal increase reflecting the general rising
trend of highway travel. However, east, south and west
of the city there are very significant changes which can
be attributed in part to the opening of the M-60 by-pass
and in part to the opening of the Toll Road.

The most noticeable change occurred on the former
route of M-60 now designated as Business Route M-60.
East of Niles between the by-pass and the city limits
the 1957 volumes dropped to less than half those meas-
ured in 1955 before the opening of the by-pass. Even
more striking was the change west of Niles where the
same highway carries both M-60 and U.5.-112; there,
the 1957 volume was only one-quarter to one-third that
in 1955. It is obvious from the 1957 volumes recorded
on the by-pass that the diversion of through traffic to
that highway was responsible for a large part of the
decrease on what is now Business Route M-60.

At the same time, it is necessary to point out changes
that occurred in the volumes of the traffic approaching
the Niles area on these trunldines. Traffic volumes on
M-60 east of the by-pass dropped from a daily average
of 7,000 vehicles in 1955 to 4,900 vehicles in 1957 and
somewhat lesser decreases were recorded on this trunk-
line all the way east to Jackson. On U.5.-112, while the
by-pass is probably responsible for a decrease on Busi-
ness Route U.5.-112 between the by-pass and the city
limits, southeast of the by-pass there was a still greater
decrease which, like the drop in M-80 traffic, is attribut-
able to the diversion of through traffic to the Indiana
Toll Road after the opening of that artery.

Thus, it is reasonable to conclude that the traffic
now entering Niles on these business routes is made up
largely of local trips between Niles and points in the
rural areas and communities served by the two east-
west trunklines,

Traffic on U.S.-31-33 increased both south and north-
west of Niles, but the heaviest increase occurred on the
section of this route south of the by-pass which indi-
cates that this section is used as a connection with the
Indiana Toll Road to or from the other routes converg-
ing on Niles. In the case of M-60, and U.,8.-112, these
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Figure 6: Generalized Traffic Flow on Trunklines in the Niles Area

1955 and 1957 Average Daily Traific on trunklines outside
the city and 24-hour counts taken within the city on
December 22~23, 1958

Outside Niles:

1955 A. D, T.

1957 A. D. T, —f

o % %
Secale: 10, 000
vehicles/day —- Miles
Within Niles:
24-hour count, B.R, M-60

December 1958

Scale: 10, 000
vehicles /day -

M-60 & US-112 BY-PASS
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inter-route transfers are made via the by-pass, but the
increased through trafic on U.5.-31-33 continues to
move through the heart of the city.

From the information available, it is impossible to
determine exactly what changes in traffic in the Niles
area were caused by the by-pass and what by the toll
road. However, it is clear that they have resulted in sig-
nificant reductions in the volumes of through traffic
traversing central business streets and areas on the
former trunkline urban routes. While this has reduced
congestion, noise and hazard, it also has reduced the
number of potential transient customers passing the
establishments in these streets and areas. What the net
result of these changes has been for retail business in
the affected areas is indicated in the following section.

C. BUSINESS ACTIVITY IN NILES

1. Opinion and Comment

Prior to the construction of the by-pass there were
strong differences of opinion as to its desirability. The
average citizen was reported as being strongly in favor,
while the average merchant was in fear of being hurt.
The general effect of the opening of the by-pass, along
with the Indiana Toll Road, has been desirable — there
has been a very noticeable improvement in traffic flow
on Main Street due especially to the elimination of
much of the huck trafic. However, comments since the
opening indicate that some establishments experienced
a loss in business as a result of the reduction of traffic
volumes and that outlying service stations in particular
have been hurt. '

Experience in other by-passed cities has shown that
service stations are apt to be among those businesses
most affected by the diversion of through traflic. Com-
ments of the operators of such stations in Niles range
from “Not as bad as was expected” to “The by-pass hurt
a lot”, and claims of as much as 25 per cent falling off of
business. In the light of such comments and the drop of
traffic volume, it is a little surprising that new stations
have sprung up on what is now Business Route M-60,
but it indicates a recognition of the fact that urban
service stations derive most of their income from local
trade, not through traffic.

Niles’ businesses have been attacking the problems
arising from the diversion of through traffic by means of
concentrated retail promotions, provision of off-street
parking, and store modernization. Signs suggesting that
the trunkline motorist “Turn Right (or Left, as the case
may be) Business Route to Niles” have been placed at
turn-off points on the by-pass.

2. The Sales Tax Study

While the reporting of personal opinions and observa-
tions has a certain value, it had been concluded, on the
basis of earlier studies, that analyses of sales tax collec-
ton data and comparisons of the results with those in
Berrien and Cass Counties and the entire state would
provide the more objective approach required to accu-
rately evaluate the effects of the traffic changes on retail
businesses in Niles.

Table IV and the accompanying graphs of Figure
7 summarize the findings based on published retail sales
tax information. Analyses covered two years, 1955 and
1936, prior to and two years, 1957 and 1958, following
the by-pass opening. Data for Niles are compared with
those for the Benton Harbor-St.Joseph community, the
Berrien County-Cass County area excluding the three
cities and ihe entive state,

There are, of course, many factors that influence the
economic well-being of a city or area. In the Niles
study, the influence of the openings of the by-pass and
the Indiana Toll Road proved to be minor as compared
to that of the economic recession which occurred in the
post-by-pass years. In general, as indicated by the fig-
ures for Michigan, the recession started in the latter
part of 1957 causing sales tax collections which had
been rising in step with the increasing population and
inflation to be approximately equal to those for 1956.
The real decline came in 1958, But the recession was
not felt at the same time, in the same manner, or to the
same degree in Niles and the other areas with which it
was compared. This fact adds to the difficulty of arriv-
ing at any firm conclusion regarding the effects of the
M-60 by-pass (and the Indiana Toll Road) on retail
business in the city. However, the separate and more
detailed study of gas stations in the Niles area yields
more definite evidence of the influence of changing
traffic. :

a. General Business Activity

In both years, 1957-1958, after the opening of the by-
pass, Niles’ business activity, as indicated by the total
tax excluding the automotive group, dropped from the
1936 level, but this drop was about the same as that in
the entire state and was somewhat less than the drop
recorded in Cass and Berrien Counties which points to
the recession and not the by-pass as the principal cause
of the falling off of business activity. In the Benton
Harbor-St. Joseph area, however, the impact of the re-
cession was slower in arriving and sales tax collections
increased from 1956 to 1957 at a rate equal to that from
1955 to 1956, helped to some extent by a good fruit crop
in the area during 1957,
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TABLE 1V

CHANGES IN RETAIL SALES TAX COLLECTIONS: NILES — BENTON HARBOR-ST. JOSEPH —
CASS-BERRIEN COUNTIES — MICHIGAN

For sales from: December 1954 through November 1955 {1955)
December 1955 through November 1956 (1956}

December 1956 through November 1957 (19573
December 1957 through November 1958 (1958)

Expressed in terms of index numbers with the 1956 Base Year =100.0

BENTON HARBOR-

CASS CO. AND BALANCE

NILES ST. JOSEPH OF BERRIEN COUNTY MICHIGAN
1955 1956 1957 1958 1955 1956 1957 1958 1950 1956 1957 1958 1955 1956 1957 1958
Total Tax
Exciudingthe Automotive Greup 90.0 100G 99,9 945 91.7 100.0 1120 108.3 94.¢ 100.0 941 89.9 951 1000 99.6 %5.3
Total Tax
(Forall 9 groupsy............. 94,5 100.0 99.4 93.6 5.5 100.0 110.1 104,2 97.8 100.0 98.0 90.4 99.2 100.0 100.6 93.7
Graups
Apparel. ..., .. ........... 88.2 100.0 88.9 854 92.2 100.0 102.2 93.5 93.4 100.0 89.3 9.2 96.9 100.0 160.1 89.8
Building, tumber, Hardware... 89.7 100.0 95.4 82.% 91.8 100.0 102.5 90.4 957 1000 9.8 848 96.1 100.0 869 78.9
Foods....................... 97.1 100.0 103.1 101.9 95.0 100.0 117.0 119.% 94.0 100.0 92,7 93.1 $59 100.0 103.0 102.7
Furnitare. .. .. ............... 8.2 1000 111.7 87,6 @283 100.0 1144 101.9 958 100.0 105.7 99.9 945 100.0 99.3 84.7
General Merchandise.......... 79.0 100.0 90.1 86.7 99.1 1000 120.0 113.8 &82.5 1000 97.6 §7.4 97.8 i00.0 1.3 95.6
Specialty. ................... 82.5 100.0 964 0.8 90.7 100.0 112.6 108.9 97.1 100.0 102.7 94.8 953 100.0 100.7 96.5

Source: All data from the Michigan Department of Revenne, Research and Statistical Bulletin, monthly issues for the time period covered.

b. General Merchandise, Apporel and
Furniture

Sales of the stores in these groups are considered to be
the best indicators of central business district activity
and should reflect the effect of the by-pass on that vital
sector of the city’s commercial economy.

The general merchandise and apparel stores in Niles
fared badly in 1957 and 1958 compared with those in
the other areas shown. Furniture, by contrast, had a
significant increase in 1957, which slightly exceeded the
increase of like stores in Benton Harbor-St. Joseph, but
in the following year suffered a severe decline exceed-
ing that in any other area.

Were it not for the fact that local sources indicated
that Niles felt the recession in early 1957, that the Twin
Cities did not feel it until 1958, and that Niles” apparent
prosperity in 1956 emphasizes declines in following
years, one might be inclined to blame the relatively
poor showing of the general merchandise and apparel
stores to the opening of the by-pass and the toll road.
This may have been a factor, but there is not sufficient
evidence for such a conclusion. Thus it is concluded
that the opening of the highway facilities had no major
effect on business activity in the Niles central business
district.

¢. Foods and Other Groups

The Food Group, as here studied, includes not only res-
taurants and other transient eating places, but groceries
and other vendors of food for home consumption, the
latter accounting for about two-thirds of the sales of tlie
group. Food sales in Niles parallel those in the state as
a whole. Furthermore, the combined food sales of the
Twin Cities and rural Berrien and Cass Counties pro-
duce a similar index pattern. Therefore, it is concluded
that the establishments in the food group in Niles were
not adversely affected by the by-pass and toll road
openings.

The Specialty Group is a somewhat heterogeneous
one in which drug and cosmetic sales are most impor-
tant. Niles stores in this group experienced a decline
from 1956 to 1957 while like stores in the other areas
had rising sales and by 1958 the drop in Niles was con-
siderably greater than the decline elsewhere. But, as in
the general merchandise group, the base year, 1956,
was one of relatively high sales in Niles and subsequent
declines are measured from that peak.

The Building, Lumber, Hordware Group reflects
building activity. Niles’ establishments in this group did
as well in the post-by-pass years as those in the counties,
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better than those in the entire state, but somewhat
worse than those in the “booming” Benton Harbor-5t.
Joseph area. As would be expected, this class of busi-
ness is little affected by diversion of through traflic to
the by-pass.

d. Gas Stations — A Detailed Study

To obtain a clear-cut picture of the effects of the by-pass
on establishments similarly oriented toward transient
trade, but experiencing different degrees of traffic
change, a sales tax study was made of all gas stations in
Niles and the immediate area which appeared to obtain
the major part of their income from the provision of
automotive services. A total of 43 such stations, all but
three of which were on trunkline routes, were included
in the study. There were enough stations (three or
more ) on most segments of each of the different routes
to permit a comparison of business activity between
groups of stations which, theoretically at least, should
have been affected differently by the diversion of
through traffic to the M-60 by-pass. The locations of
the stations and their grouping is shown on Figure 8
together with short descriptions of each group.

Stations in the “C” groups were all located on former
trunkline routes and some streets where decreases in
traffic volume (some as high as 70 per cent) had oc-
curred, Stations in the “D” groups were in locations
which should not have been affected at all, or which
should have been benefited by, the diversion of through
trafic. Groups D-2 and D-3 taken together are consid-
ered the “control group” in this study.

Table V contains the index numbers of the sales
taxes paid by each of the various groups of stations in
Niles, by all Niles stations, and for comparison, by all
gas stations in Michigan, Berrien and Cass Counties.
In addition, the table includes indications of the
changes in traffic volume passing each group and in the
number of stations making returns. Figure 9 shows
graphically the month-by-month variation of sales taxes
collected from each of the groups of stations.

It should be pointed out that the data on which
analyses are based are influenced by factors extraneous
to the subject of the study. Not only did the number of
stations in each group change during the study period,
but there was a rise in the retail price of gasoline, 6 per
cent statewide and said to have been more in the whole
Cass-Berrien County area, which is reflected in the
various totals. In consequence of these factors, the most
meaningful comparisons are those between the various
groups of Niles stations.

The index numbers in Table V support, in general,
the basic preliminary assumptions as to which groups of
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stations would be adversely affected and which would
be benefited. All of the “C” groups show decreased
sales after the opening of the by-pass and the toll road,
while all of the “ID” groups show increases, in some
cases quite sizable. Because of the large increase of
the number of stations in some of both kinds of group,
the experience of individual stations could have been
radically different {rom that indicated by the group
totals. The drop for stations in the C-3a group, in which
the number of stations remained unchanged, may give
a better indication of what happened to individual
stations.

It is significant to note in Figure 9 the trend in sales
taxes collected from the group C-1 stations which are
located on former M-60 east of Niles and which would
have been the first to be affected by the opening of the
Indiana Toll Road to South Bend in August 1956. Col-
lections from these stations in that year dechined from
an August-September peak to a low in December below
that of any of the other study years. Since this trend
does not appear in any other group so early in the fall, it
is assumed that it is due to the opening of the toll road.

D. SUMMARY AND CONCLUSIONS

Because the opening of the M-60 by-pass so nearly co-
incided with the initial impact of the general business
recession, it is difficult to arrive at definite and clear-cut
conclusions on the effect of the by-pass on the basis of
published sales tax data. Examination of the changes of
various basic groups of businesses in Niles and com-
parison with like groups in the other areas lead to no
definite conclusions as to the effect of the by-pass on the
Niles central business district and provide no firm basis
for concluding that that district suffered any adverse
effects. Nor did the restaurants or other establishments
for serving or selling foods show any adverse effects:

In contrast to the inconclusiveness of the majority of
the analyses based on sales tax collections the detailed
study of gas stations revealed quite clearly that gas sta-
tions located along the former routes of M-60 and U.S.-
112 through Niles were adversely aflected by the diver-
sion of most of the through traffic to the by-pass. On
the other hand, some groups of stations appear to have
benefited from the changes in traffic patterns.

While it is obvious that Niles has benefited from the
reduction of congestion resulting from the removal of
much of the through traffic, especially heavy trucking,
from its central business district and several major
streets leading to it, there is no conclusive statistical
evidence that this has caused either a decrease or an
increase in the total business activity of the district or
the city.
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Figure 8: Location and Grouping of Gas Stations in the Niles Study
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Group Descriptions:

C-1: On Business Route M-60 or Business Route U.S. 112 between the
eastern section of the by-pass and their junction east of the Niles
central business district. (6 stations)

C-2: On combined Business Route M-60 and Business Route U, S, 112
between their western junction with U, S, 31-33 and the western
section of the by-pass. (4 stations)

C-3: On combined Business Route M-60, Business Route U.S, 112, and
U.S. 31-33 through the center of Niles. (9 stations)

D-1: On U.8. 31-33, from Its easterly junction with Business Routes
M-60 and U. S. 112 gsouth to the by-pass. (8 stations)

D-2: On M-40, north from its terminus in the central business district.
(6 stations)

D-3: On U.S. 31-33 north from its westerly junction with Business
Routes M-60 and U. 5. 112, and other stations in Niles not on any
trunkline., (5 stations)

D-4: On M-60 northeast of the by-pass and on by-pass access roads but
visible from the by-pass, (5 stations)



Figure 9: Retail Sales Taxes on Monthly Sales by Niles Gas Stations
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TABLE V
CHANGES IN RETAIL SALES TAX COLLECTIONS FROM GAS STATIONS
NILES — BERRIEN COUNTY — CASS COUNTY — STATE OF MICHIGAN

For sales from: December 1954 through November 1955 (1955) December 1956 through November 1957 (1957}
December 1955 through November 1956 (1956) December 1957 through November 1958 (1958)

Expressed in terms of Index Numbers with the 1956 Base Year =100.0

Approximate Change in  Percentage Increase
Traffic Velumes past in Average Number

1955 1956 1957 1958 Stations (A.D.T.} of Returns
1955-1957* 1956-3958
Michigan.. .. .................. 94.9 166.0 108.3 109.4 3.7
BerrienCo.. ................... 103.9 10G.0 1i2.8 113.1 —3.2
CassCO,.....c.ooiiiin .. 96.6 1060.0 120.8 131.0 16.0
Niles—All Stations. ............ 90.4 100.0 167.9 107.4 29.6
“C" Group Stations
G-l 81.8 100.0 98.8 97.9 Down 30-50%7 20.0
C-2 113.7 100.0 85.7 94.8 Down 50-70% 33.3
8 87.1 100.0 96.6 92.1 Down 20-725% 17.0
Ceda 101.8 100.0 82.5 84.1 Down 20-25% 0.0
D" Group Stations
D-1oo 82.3 100.0 114.7 109.2 Up 5-10% 38.8
D2 103.3 100.9 117.2 127.7 No change a1.2
D3 120.6 100.0 133.2 153.3 Up 5% 3.1
DA 50.2 180.0 184.9 169.3 Little changa in total 32.6
volume ¢n three highways
D-2 & D-3 (Centrol). .. ....... il2,2 100.0 125.5 141.0 Up slightly 37.9

*Estimated by author on basis of available information, Ranges in percentages indicate both the lack of accurate data and the fact that the percentage drop i valume
past a particular station in a group wili depend upon its distance from the center of the city,
Sources:

State Data:  Michigan Department of Revenue, Research and Statistical Bulletin, monthly issues for time period covered.
County Data: Unpublished records of Michigan Department of Revenue.

City Data: Sales tax information from Michigan Department of Revenue, based upon field survey and establishment grouping by
project staff,

CHAPTER Vi ,
EFFECTS OF A BY-PASS HIGHWAY ON BUSINESSES IN THE CITY OF HOLLAND

junction with U.S5.-31 in the Holland area. U.S.-31
south and M-21 comprise part of the interstate system
route between Chicago and Grand Rapids.

Prior to 1950, U.S,-31 was routed through the entire

A. INTRODUCTION

Holland is located in Ottawa County close to the shore
of Lake Michigan and in the midst of popular resort

areas along that lake’s eastern shore. It has several im-
portant industrial plants and is the trading center for
about half of Ottawa and Allegan Counties. In 1950 it
had a population of 15,858; by 1960 this had increased,
partially due to annexations, to 24,685. The city is
served by two major state trunkline highways: U.S.-31,
extending north and south along the Lake Michigan
shore, affords connection with Chicago and northern
Indiana, and M-21 extending east-west across the state
and linking the city with Grand Rapids terminates at its

north-south length of the city, M-21 entering the city
from the northeast, joined U.8.-31 in the heart of the
central business district, However, in 1949 a first section
of a by-pass for U.S.-31 was opened from north of Hol-
land to a connection with M-21 just outside the north-
east city limits. The north half of U.S.-31’s urban route
was abandoned as a trunkline and U.S.-31 traflic re-
routed over this new connection, continued to traverse
the central business district. In the following years the
by-pass was extended around the eastern and south-
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eastern edges of the city to connect with U.S.-31 south.
The completed by-pass was opened to traffic in 1954 at
which time the urban sections of the trunkline became
Business Route U.8.-31. (See Figure 10.)

The large volumes of trunkline traffic which were
routed through Holland and its business district prior
to 1955 and the changes in traflic volumes on the former
urban route and on the by-pass are illustrated graphi-
cally in Figure 11. The sharp reductions in traffic on the
former route after the by-pass opening are very notice-
able. At Station B south of the central business district,
there was a reduction of over 50 per cent from 1953 to
1957. The reduction south of the city { Station A) was
only slightly smaller. These reductions took place dur-
ing a period when traffic generally was increasing. Even
more important was the reduction in commercial traffic
which decreased 60 to 65 per cent after the opening of
the by-pass.

B. BUSINESS ACTIVITY IN HOLLAND

Unfortunately, the effects of the by-pass opening could
not be determined by an analysis of sales tax collections
for various business groups for years before and after
the new facility was opened to traffic because no tax
data for years prior to 1955 were available for cities
with population of over 10,000. The principal subjects
for study in Holland were 22 gasoline stations.

1. The Study of 22 Gasoline Stations

Of all motorist-oriented businesses, gasoline stations are
perhaps most susceptible to adverse effects from the
diversion of through traffic. Holland offered an excel-
lent opportunity to examine these effects. There are
eleven stations located on the present business route of
U.5.-31 whose business could be studied for two years
prior to and for three years after the opening of the by-
pass when this route ceased to be the main trunkline
route. Then there were eleven other stations located on
pre-1950 U.S.-31 which would be differently affected by
the by-pass. These two groups of stations were each
farther divided and designated as follows:

C-1: Seven stations on B.R, U.S.-31 some distance from
central business district.

C-2: Four stations on B.R, UU.S.-31 close to central busi-
ness district,

D-1: Six stations not on B.R. U.5.-31, but on pre-1950
U.5.-31 and some distance from central business
district,

D-2: Five stations not on B.R. U.5.-31, but on pre-1950
U.8.31 and close to central business district,

While the “D” groups had been by-passed in 1949
and the “C” groups in 1954, examination of sales tax
data for each of the groups for the years 1953-1957, in-
clusive, indicated the effects of by-passing on this type
of business over a considerable range of time. Table
VI presents the results of this analysis and compares
themn with similar data for Ottawa and Allegan Coun-
ties and the entire state.

All groups show an increase from 1953 to 1954. After
a slight decline in taxable sales during the year after the
opening of the by-pass, all groups except one resumed
upward trends. The exception is Group C-2 which is
close to the central business district and on the business
route. While the other three groups all enjoyed a good
increase, the two groups farthest from the central busi-
ness district increased rather spectacularly.

2. Sales Tent Study

As has been explained, sales tax information as reported
by the Michigan Department of Revenue does not in-
clude group data for cities of more than 10,000 popula-
tion for years prior to 1955, Therefore, the sales tax data
for groups of businesses in Holland are only for the four
years immediately following the opening of the by-pass
in 1954. These data for Holland and for the balance of
Ottawa County and for Michigan are shown in Table
VII. Since the significance of this study lies in compar-
ing business trends as reflected by the trends of sales tax
payments, all dollar amounts have been expressed in
terms of index numbers with 1955 as the base year,

Total sales tax collections in Holland increased
slightly in 1956 and then declined in the two following
years with the result that the index for 1958 was well
below that for Ottawa County but slightly higher than
that for the entire state. This may be the result of the
gradual movement of retail trade from the center of
cities to their periphery as most flequently seen in the
form of suburban shopping centers.

The rising trends of sales tax payments in the food,
miscellaneous retail and non-retail groups perhaps, re-
flect the increase of Holland’s population after the 1950
census, However, the sales tax payments in the general
merchandise, apparel and furniture groups have shown
a steady decline over the same period. Since this trend
was markedly contrary to that in Ottawa County,
though more or less in step with the statewide trend,
and inasmuch as these groups represent the core of cen-
tral businegs district trade, it can be concluded that the
Holland central business district generally experienced
a sales trend analogous to that of the downtown gas
stations, It is possible that out-of-city establishments
gained at the expense of downtown just as the outlying
gas stations gained at the expense of those close in.
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TABLE Vi
Sales Taxes Paid by Gasoline Stations
Index Numkers, 1954 =100

Years indicated are Study Years, December of previous year
through November of year stated.

1953 1954 1955 1956 1957

Holland has shown that the retail sales trends of the
four groups of stations did not exhibit a consistent influ-
ence of the by-pass. Rather, their business seemed more
a factor of their location, the two groups close to the
city’s central business district faring much less well than
the outlying groups. Significantly, however, all except

Michigan*............. 935 100.0 110.0 115.9 1254 one group made good gains during the balance of the
OttawaCo..... ... 92.3 1000 1061 118.6 128.4 study period.
AlleganCo............ 8.7 1000 0% 372 1321 Sales tax payment trends of the nine groups of busi.
Hoélf'l”d: 6.6 1000 957 1201 1405 nesses including all retail activity in Holland showed a
C_z ‘ 924 1000 958 978 967 deCliIlG fOl' those busi.nesses generally 1'epresentativc
01 . ... %9 1000 9.7 151 1141 of downtown retail trade during the four years follow-
D-2............. %52 1000 1061 1199 1432 ing the opening of the by-pass. Since the gasoline busi.
Four Groups......... 88.6 100.0  98.6 118.1 133.9 ness, the one most oriented toward the motorist, did not,
*Mickigan data are for calendar years,
TABLE Vil

CHANGES IN SALES TAX COLLECTIONS

Calendar years 1855, 1956, 1957, 1958
{1955 Base year =100)

HOLLAND BALANCE OF OTTAWA CO. MICHIGAN

1955 1356 1957 1958 1955 1956 1957 1958 1955 1556 1957 1958
Total Tax................. 1068 103.95 9963  96.9% 100 106.05 108.49 16451 100  100.83 101.48  94.45
Automotive. .. ............ 100 103.32  93.38  83.06 100 94,76 10079  88.62 100 8858  92.20  78.09
Apparel.... .. ............ 100  104.% 9549  96.35 100 112,89 1I18.06 120,00 100  103.25 103.30  92.76
Bldg., Lumber, Hardware... 100 95.49 83.57 81.94 100 124,22 110.81  102.92 100 104 .05 90.45 82.12
Cfood..................... 100 11580 121.30 125,74 IGO0 108.81 114.73  116.03 00 104,23 107.37  107.02
Furmiture................. 100 106,57 9573  84.97 100 97,20 13161 147.54 100 105.84 105.12  §9.62
Genaral Merchandise, ., ... 100 78.75 7033 68.49 100 104.30 10763 10412 100  102.23 103.57 97.74
Specialty. ................ 100  105.35 10589 109.25 100 118.60 122438 12155  I00 104,96 105,68  101.27
* Miscellaneous Retail . ..... 100  111.18 120.86 120.34 100  103.41  97.91  87.11  10¢ 11050 107.865  89.47
Non-Retaif................ 100 171,98 122,48 130.01 100 90.64 88.68 8626 100 112.87 112,12 113.22

Source: Michigan Department of Revenue: Research and Statistical Bulletin, monthly issues for the time peried covered.

In the automotive, building-lumber-hardware
groups, city sales tax trends were roughly similar to
those in the balance of Ottawa County and in the state.

3. Summary and Conclusions
The analysis of the gasoline station sales tax data for

CHAPTER VI

as a whole, suffer as a consequence of the by-pass, it
seems unlikely that downtown business would be so
affected. Hence the decline in business volume in the
central business district can be attributed to causes, not
here determined, other than the reduction in through
traffic caused by the opening of the by-pass.

EFFECTS OF A BY-PASS HIGHWAY ON BUSINESSES IN THE CITY OF ADRIAN

A. INTRODUCTION

Adrian is located in southeastern Michigan midway be-
tween Jackson, Michigan, and Toledo, Ohio. It is an
industrial city with a 1950 population of 18,393 and is

the trade center for the notably productive farming area
of Lenawee County of which it is the county seat. High-
way M-52 passes through the city in a north-south
direction and M-34 enters from the west and terminates
in the city. U.5.-223, the shortest route between Jackson
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and Toledo, formerly passed through the center of the
city where it intersected M-52, but on December 19,
1955, a by-pass around the west and south edges of the
city was opened to traffic. On that date the former
urban route became Business Route U.S.-223. See
Figure 12.

The three-mile U.S.-223 by-pass at Adrian was built
in stages. The first section, from U.S.-223 southeast of
the city to a junction with M-52 south of the city, was
not extended for several years and during that time
U.5.-223 traffic was routed over M-52 from its inter-
section with the old route in the center of the city to
the connection with the by-pass segment. It is this
urban route which became Business Route U.5.-223
when the by-pass was completed to its junction with
the trunkline west of Adrian in 1955.

B. TRAFFIC CHANGES

Precisely what effect the opening of the by-pass has had
on traffic volumes is difficult to determine because of a
lack of counts prior to the opening. On the basis of such
data as are available, it is estimated that volume on the
former route of U.§8.-223 (now B.IR, U.8.-223) dropped
13 per cent in the three-year period, 1954-1957. During
the same period traffic on U.8.-223 just west of the by-
pass apparently increased about 35 per cent. In addition,
counts in 1957 indicate that the by-pass is carrying
nearly 50 per cent of the traffic entering or leaving the
city via U.5.-223 west of the city.

The attitude of Adrian residents toward the by-pass
has been enthusiastically favorable. This has been due
to other benefits than the rather modest drop in total
traffic volume. In the first place, 1957 traffic counts
reveal that the by-pass was carrying approximately 70
per cent of the large commercial vehicle component of
the traffic aproaching the city on U.5.-223 from both
east and west. And not only does the by-pass eliminate
the U.5.-223 through truck traffic from the center of
Adrian, it also permits some interchange of traffic be-
tween that route and M-34 and M-52 to take place out-
side the city, instead of inside as formerly was the case.

C. THE SALES TAX STUDY OF BUSINESS
ACTIVITY IN ADRIAN

This study of the effects of the U.S.-223 by-pass on retail
businesses in Adrian is based on analyses of sales tax col-
lections from various groups of businesses for one year
preceding and for two years following the opening of
the by-pass, and on comparisons of these results with
similar data for Lenawee County {outside Adrian) and
the entire state of Michigan. Dollar amounts are ex-
pressed in terms of index numbers, using 1955 collec-
tions as the base, See Table VIIL

1. General Business Activity

On the basis of information in Table VIII, it is con-
cluded that in the two years following the opening of
the U.5.-223 by-pass, general business activity in the
Adrian area held its own and may have improved, but
that at the same time some types of business apparently
did suffer a decline in sales volume or had a smaller
increase than like establishments in the county and
state. The total tax shows that Adrian’s overall busi-
ness activity increased somewhat more than the state’s
and much more than that in the balance of the county.

2. Gas Stations

The seven stations studied are located along Business
Route U.5.-223 west of the center of the city. In the first
year after the by-pass opening they showed nearly as
much increase as stations in the county and state, but
their increase was less than that for the other areas in
the year following. Because of their location in a devel-
oped urban area, these stations would be expected to
get most of their business from local residents and have
a small percentage of transient trade. This appears to be
borne out by the fact that there is at most a small loss
of business that could be attributed to the diversion of
traffic to the by-pass.

3. General Merchandise, Apparel, and
Furniture
These three groups of business constitute the real
nucleus of major shopping centers. In Adrian, the gen-
eral merchandise group of businesses experienced a
slightly smaller increase of trade than did thase in the
state as a whole, and much less than like establishments
in the halance of Lenawee County. However, the
apparel group did rather better and the furniture group
much better than like businesses in the other two areas.
On the basis of the performance of these three
groups, it is concluded that the diversion of through
traffic to the by-pass did not adversely affect business
activity in Adrian’s central business district.

4, Food

This group includes both eating places and food stores,
the latter category accounting for about 75 per cent of
the group’s sales tax collections, Taken as a whole, the
food group did very well in the two-year period follow-
ing the opening of the by-pass. An analysis of restau-
rants alone might show some loss, but such a study was
not possible with available data,

5. Other Groups

Sales tax collection figures obtained for the three other
business groups shown — building, lumber and hard-
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TABLE Vil

CHANGES IN SALES TAX COLLECTIONS
On sales during the calendar years 1955, 1956, and 1957
Index Numbers, 1955 Base Year

SEVEN ADRIAN STATIONS LENAWEE CO. MICHIGAN
1955 1956 1957 1955 1956 1957 1855 1956 1957
Gas Stations.. .. ............ ... HG.0 102.9 104.5 100.0 103.3 112,11y  100.0 103.8 114.9
BALANCE OF
GROUP ADRIAN LENAWEE CO, MICHIGAN
1955 1956 1957 1955 1956 1857 1955 1956 1857
Total Tax (2) {less Automotive and Misc.

Retail Faxes). ............................ HGG.0 103.9 105.7 100.0 96.2 95.9 100.0 103.7 103.3
Apparel.. ... ... ... . ... ... 100.0 103.5 102.5 100.0 93,9 93.9 100.0 10t.3 100.6
Building, Lumber and Hardware.... ........... 100.0 101.7 104.8 100.0 81.3 83.5 100.¢ 102.2 89.2
Food...................................... 100.0 107.9 113.3 100.0 97.3 98.0 100.0 103.1 106.5
Furpiture. .. ............ .0 oo 0 10000 107.5 115.8 100.0 84.2 78.4 100.0 103.9 102.1
Generai Merchandise......................... 100.0 101.5 101.7 100.0 102.6 111.8 100.0 101.9 102.9
Specialty. .................................. 100.0 9.2 84.9 100.0 111.2 1i10.4 100.0 103.0 103.4
MNon-Retail,................................. 1000 106.3 96.8 100.0 94.2 109.1 100.0 111 .8 110.9

(1} This percentage is approximate. Due to errors in classification for the months February through May, 1957, it was necessary to
estimate the sales taxes for these months on the basis of the available infermation,

{2) The reasons for excluding the Automotive and Miscellaneous Retail group sales from the Total Tax percentages are explained in the
text, The Total Tax percentages shown are based on the sales taxes paid by the seven groups listed separately,

Sources:

City, Balance of County, and State Data: Michigan Department of Revenue, Research and Statistical Bulletin, monthly issues for time

periods covered.

Adrian Gas Station Data: Michigan Department of Revenue, based on field survey by Project Staff.
Lenawee Co. Gas Station Data: Unpublished records of Michigan Department of Revenue.

ware, specialty, and non-retail — do not produce index
numbers from which any definile conclusions can be
drawn, although the specialty group (including drugs,
jewelry, sporting goods and flowers ) suffered a signifi-
cant drop that was more severe than and contrary to
the trends for this group in the county and state.

6. Summary and Conclusions
On the basis of the statistical information available, it
is concluded that the diversion of a large part of the

CHAPTER Vil
CONCLUSIONS OF THE BY-PASS STUDY

The objective of the entire Michigan By-Pass Study
project was the determination of the impact felt by
retail business in Michigan cities where through trunk-
tine traffic had been rerouted to a new highway by-
passing the community. Those conclusions of the
studies which arose in some similar form out of one or
more of the study aveas can be considered as having
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U.5.-223 through traffic to the by-pass did not adversely
affect the general retail activity in Adrian nor prevent it
from enjoying an increase in keeping with that in the
state and better than that in the balance of the county.
On the other hand, the analysis of tax data for the seven
gas stations on the former route of U.5.-223 indicates
that while they had increasing sales the two years fol-
lowing the by-pass opening, this increase would have
been greater had it not been for the by-pass.

SERIES

application to small communities of generally similar
characteristics.

The most basic and most important conclusion com-
mon to five of the six studies is that, based on sales tax
collections, retail business made greater relative gains
in these cities than it did in Michigan as a whole dur-
ing each particular study period. If business increased,




it increased more in the aity than in the state; if it de-
clined, its decline was less in the city than in the state.

Thus the project emphatically refutes the oft-heard
allegation that a by-pass will “kill” business in any
small town. The smallest town of the ones studied —
Hart — labored under the most serious economic handi-
caps during the study period and is also the city most
reliant on tourist trade, yet its retail business rose 10
per cent moye than the state’s.

Another conclusion of more than usual import con-
cerns gasoline stations and restaurants — the two kinds

operation even some whose business suffered expressed
appreciation for its benefit to the community conse-
quent to the removal of through traffic, especially
trucks, from the main business streets and districts. This
afforded the hometown shoppers more convenient
access to the business places. In the smaller cities it is
evident that the merchants’ attention to this local frade
has paid off.

The conclusion of this series of studies is that a
basically healthy local retail economy is likely to
benefit from a by-pass highway.

TABLE IX
INDEX NUMBERS OF SALES TAX PAYMENTS

STUDY YEARS

1953 1954 1955 1956 1957 1858
Mason (Total Tax Less Autos). .. 106.9
Michigan (Total Tax Less Autos) 4.0
Adrian (Totat Tax Less Automotive and Mise. ‘Retail Gmup) 100 103.9 105.7
Michigan (Total Tax Less Autemotive and Misc. Retail Gmup) 100 103.7 103.3
Hart (Total Tax Less Automotive Group)... e . 16¢ 109.2 108.3
Michigan (Total Tax Less Automotive Group) 1G¢ 105.2 107 .5
Hotland (Total Tax). .. e o 106 103.95 99.63 96.96
Michigan (Total Tax) 100 100.83 101.48 94.45
Niles {Total Tax). . 94.5 100 99.4 93.6
Michigan (Total Tax) 99.2 100 100.6 93.7
Zeeland (Total Tax Less Automubsies) 100 102.8 195.%
Michigan (TotalTax) . 100 100.6 93.7

of business presumed to be the most susceptible to any Table X

detrimental effects of rerouting traffic. The studies have
shown that these establishments may suffer or that they
may not depending on a number of conditions in addi-
tion to traffic diversion to a by-pass. Restaurants in
Mason and Hart lost some, but different parts of their
trade, while in Zecland the business of these eating
places increased after the by-pass opening,

There was a like diversity in the experience of gaso-
line stations following the diversion of through traffic
to the by-pass. In all cities there seemed to be an effort
on the part of the operators of by-passed stations to
gain more local trade. The degree of their success is not
fully shown by the sales tax data, since automotive
services consist largely of non-taxable labor charges.

While some merchants viewed by-pass proposals
with fear and suspicion, after the by-pass went into

THE 1960 CENSUS

At the time of editing, the preliminary 1960 census
counts had just been made available:

Population,  Increase, 1950 to 1960
Population,  Preliminary
1950 Census 1960 Census-  Number Per Cent
Adrian ............ 18,393 20,262 1,868 10.2
Hart ......ooviei 2,172 1,968 —204 —94
Holland ........... 15,858 24,685 8,827 55.7
Mason ............ 3514 4,490 976 27.8
Niles ............. 13,145 13,763 618 4.7
Zeeland ........... 3,075 3,692 617 20.0

While these population data do not alter the con-
clusions of any of the studies, they do in some instances
affect the magnitude of the changes of various eco-
nomic indicators,
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SECTION IV

Land and Property Values and Land

INTRODUCTION

This study is closely related to two other research
projects whose results are summarized in other sections
of this report. Like the studies reported in Section II1,
it investigates the economic effects of a by-pass high-
way, but while they sought to determine how the diver-
sion of through traflic to a highway by-passing the
whole city area affects retail trade on the former route,
the present study investigates the effects of an urban
highway which by-passes the central area of a large

city, on the value and usage of lands adjacent to or

served by the new route. This latter objective is some-
what similar to that of some of the studies reported in

CHAPTER |
SCOPE AND METHODS OF THE STUDY

The specific objectives of this research study are:

1. To ascertain the changes in property values and uses
which occur in
(a) the properties which abut a highway and
{b) the properties located in areas serviced by the

highway;

2. To test certain hypotheses concerning the reasons
for these changes;

3. To test methods of research and to develop, insofar
as possible, new research methods applicable to
such studies.

*Condensed from the technical research report, “Land and
Property Values in Relation to Dort Highway Improvements” by
Ronald Larson and Eric Schenker, Michigan State University

Highway Traffic Safety Center, East Lansing, Michigan, June

1959,
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Jsage in Relation to
yhway Improvements’

Section II, except that those studies are concerned
with the effects of rural highway improvements on the
values of adjacent farm lands, while this study is con-
cerned with how a highway improvement in an urban
area affects the use and value of the abutting and
neighboring land.

Although knowledge of and methods for this field
of inquiry have not been fully developed as yet, results
of such a study should be helpful in the location of
highway improvements relative to urban communities,
in the appraisal of property for land acquisition, and in
determining, on the basis of benefits, how a highway
improvement program should be financed.

A. THE STUDY AREA AND THE DORT
HIGHWAY

An area comprising lands adjacent to a section of the
Dort Highway at Flint, Michigan, was selected as the
object of this study as representative of conditions sub-
ject to highway influence and because Dort Highway
had been in operation long enough for its impact to
have taken effect. The Dort Highway is a 15-mile by-
pass highway, part of which lies within the Flint city
limits. (See Figure 1.) Direct access to the highway
has facilitated intensive commercial and industrial
development in this as well as in other areas. The area
along the highway selected for observation is 10 miles
long, north and south, and one and a half miles wide.



The east-west boundaries were set on the basis of the
growth of land usage in the study area and tend to
approximate the sphere of the immediate influence of
the highway on land use,

In 1926-27, the Dort Highway, previously called the
Western Road, was paved and converted to a cutoff
around the eastern edge of Flint for heavily traveled
state trunkline US.-10. The initial construction of two
lanes was completed in 1927 and the highway was
widened to four lanes in 1934, 1938 and 1947, At present
the by-pass is an undivided four-lane full access high-
way, except for a short stretch of three-lane pavement
north of the study area.

What is now the Dort area was entirely farm land
up to 1921 although there was some residential devel-
opment on its western fringe toward Flint. However, in
1921 the land between Western Road and Franklin
Avenue was platted for commercial and industrial
development and in 1923 a railroad line was built
parallel to Western Road and an industrial building
now the AC Spark Plug plant, was put up near the
intersection of Western and Davison Roads. Changes in
land use continued over the years with the appear-
ance of extensive commercial activity, In most cases
it appears that paving of roads in the area has
followed initial residential, commercial and industrial
development.

Flint's growth from a lumbering town, to a commer-
cial and manufacturing center, and then to a great auto-
motive industrial complex has generated varying levels
of economic activity which, with the alternations of the
business cycle, are major factors associated with chang-
ing prices and uses of real property in the Dort area as
well as in the city as a whole.

1. Land Uses in the Study Area

The }and use patterns in the study area at four points
in time during the past 30 years are portrayed on the
maps in Figure 2. They indicate a good deal about the
past development trends on Flint’s east edge. When this
information is combined with other facts about the
city’s physical history, they reveal some of the reasons
for today’s pattern,

The 1924 map shows no commercial development
in the study area and that the only significant industry
was the AC Spark Plug plant. Residential areas are
quite solid.

The 1937 map reveals increasing residential develop-
ment with some commercial uses mixed with it. There
is no sign that the highway attracts development,
although it had been built for 10 years.

The 1950 map shows that much strip commercial
development has occurred and some industrial uses

have appeared. Residential development has jumped
the Dort Highway although there still is ample space on
the west (city) side. But the development is sporadic
except around large existing residential clusters. How-
ever, there is evidence thal residences shy away from
the highway, although it is not yet a serious barrier.

By 1958, strip development is solid along Dort High-
way and Davison Road, Residential development has
continued to be spotty and about half the study area is
still vacant, The tendency to fill in the vacancies in the
residential area west of Dort Highway indicates that
the highway with its heavy traffic has become a barrier
to automobile and pedestrian cross traffic,

B. METHOD AND LIMITATIONS OF THE
INQUIRY

To evaluate the impact of the Dort Highway improve-
ments, indications of changes in land values were
obtained by examining the prices of properties pur-
chased in the period 1920 to 1957. To simplify the task
of collecting and analyzing the data, transactions for
five 4-year periods were used rather than for each
of the 38 years. These periods are: 1930-1-3-4, 1928-
7-9-30, 1932-3-5-6, 1940-1-5-6, and 1950-1-6-7; they
were selected as representative of stages in the develop-
ment of the by-pass, the area, and the basic conomy. To
facilitate comparisons between the periods, the prices
involved in the transactions were reduced to a common
denominator — dollars per square foot,

To show possible variations of the highway impact
on different locations, the north-south length of the
study area was arbitrarily subdivided, initially into 10
one-mile sections, but these were then ‘grouped into
three strata, each extending one-half mile west and one
mile east of Dort Highway. Then, to aid in determining
maore directly the influence of location relative to the
highway, the land within each strata was divided into
three zones as follows (See Figure 1 and 1A):

Zone 1 — includes all properties that abut on the Dort
Highway,

Zone 2 — includes all properties within a half-mile of
Dort Highway and adjacent to one of the 12
east-west intersecting through streets, and

Zone 3 — includes all properties east of Dort Highway
not abutting it and not adjacent to the inter-
secting through streets,

1. METHOD OF STUDY

Several methods of study were considered. Comparison
with a “control area” (identical in every way, but not
subject to the influence of the by-pass) perhaps would
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Location of Study Area
{(See Figure 1A for Key)
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have been easiest, except that it was not practicable be-
cause of the difficulty of selecting such an area. The
“case history” method is possibly the most revealing,
but it is Hme-consuming and costly. However, it was
possible to include case histories of certain properties
in this report. The basic method selected for the study
was to determine and compare the changes of the value
of properties in the various strata and zones which
occurred in the successive time periods as indicated
by prices paid for properties purchased in those
periods.

The procedures for the selected method were de-
signed and in some cases were modified in recognition
of the difficulties and limitations presented by the
conditions and data involved in the subject of inquiry.

a. Source of Land Price Data

Because many of the older records were no longer avail-
able sales price data were derived from the number of
U.S. Documentary Stamps aflixed to the deed repre.
senting the transfer of property in each transaction.
There are limitations to this measure inasmuch as the
stamps only applied to $500 increments and sometimes
are improperly used. However a detailed analysis of
stamp usage in relation to known prices indicates that
they provide an adequate measure of price changes.

b. Improved and Unimproved Lands

The respective coniributions of the land and the im-
provements thereon to the value of a parcel of improved
property are difficult to distinguish. This was an impor.
tant factor in this study of the influence of the highway
on the value of land inasmuch as the typical parcel of
urban land has some type of improvement on it.

CHAPTER NIl

COLLECTION AND PROCESSING OF DATA’

The total land included in the selected study area
amounts to 15 square miles of which practically two-
thirds are in the City of Flint and the rest in Genesee
and Burton Townships. A pilot study was conducted to
establish the size and general character of the subject
matter to be studied. This study revealed that there
were 15,509 platted parcels of land and 1,172 unplatted
parcels of land, or a total of 16,681 parcels in the study

*For details see Larson, Ronald and Schenker, Eric, op. cit.,
Appendices A and B.
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In this study there is no effort made to identify the
relative contributions of land and improvements to the
total value of improved parcels. Primary attention was
given to changes in the values of unimproved or vacant
lands; improved property was given secondary consid-
eration. Since there seemed to be no practical way of
identifying each element of value this procedure, al-
though not entirely satisfactory, provides the purest
available measure of land value.

¢. Influence of Basic Economic Aciivities
and Conditions

The level of economic and business activity is a major
factor associated with changes in property values and
uses. In Flint, the founding and growth of its automo-
tive industry generated a great expansion of economic
activity which continued through 1930, went into ve-
verse during the depression years of the '30s, resumed
an upward trend in the "40s, and was slowed down by
the recession in the mid-50s,

Perhaps the basic problem in studying the effects of
highways on land valaes and uses is that of divorcing,
if possible, the effects of economic growth from those
resulting from highway improvement. These two forces
are probably inseparable because, while the highway
influences land values through location benefits, it is it-
sell a part of the process of economic expansion. In
other words, the highway is both a cause and an effect
of economic growth.

In this study an attempt is made to isolate the influ-
ence of the highway from that of basic economic activ-
ity by correlating the changes of land value with varia-
tions of an index representing such indicators of the
economic trend as population, building permits, sales
tax receipts, employment, assets of state banks, and
number of deeds recorded.

area. On the basis of this information, it was decided
to sample the fransactions involving these parcels,
rather than to take a census of all transactions for de-
tgiled study.,

A. THE SAMPLING METHOD

After consideration of the problems involved and possi-
ble sampling methods, it was decided to make a list of
all transactions of property within the study area and to
take the sample from this list. This method provided
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the basic sampling technique used. However, since it
proved to be impractical to classify transactions into
strata and zones from available records, this method
was modified to incdlude a systematic sampling of lots
involved in sales transactions and to take from this
sample a random sample for study data.

A systematic sample was taken of all lots from each
zome and these were then checked for transactions in all
time periods. This procedure was slightly different for
Zones 1 and 2 than for Zone 3. In the former it was not
necessary to take a systematic sample because the total
number of parcels of land in these zones was so small
that all lots were checked for transactions. In Zone 3,
however, the abundance of properties required that a
sample be taken.

The systematic sample of transactions obtained in
this manner is representative of the study area in regard
to numbers of lots. The individual transactions were
grouped by the sampling process according to their
location in strata and zones and in time periods of sale.

Procedures for taking the random sample from this
universe were designed with great care to exclude any
selective bias and to assure substantially proportionate
representation as regards location and platting status.
The total number of transactions obtained by the syste-
matic sampling were then random sampled until four
transactions were obtained for each zone in each time
period.,

The selling price of each parcel of property listed in
the random sample was obtained, when possible, from

CHAPTER i

CHANGES IN LAND VALUE IN THE STUDY

Measurement of the highway influence presumes that a
precise and accurate index of land values is available to
identify and gauge land value changes. But, as was
indicated earlier, a number of problems were encoun-
tered in obtaining data for the land value study which
make the measures obtained rather unrefined instru-
ments {or examining the highway influence on land
value. Nevertheless, it is still possible to detect central
tendencies, to see trends, and to draw revealing
conclusions.

The indicated changes in the value of lands in the
various strata and zones during the successive time
periods are presented in the following series of tables
which, with the accompanying comment and explana-
tion, present the initial findings of this study. In the
tables, the time periods are designated as years number
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the records of realtors or participants in the transactions
but, as has been explained, such records and informa-
tion frequently were unattainable, particularly for tran-
sactions in the earlier periods, and prices then were
derived from the number of U.S. Documentary Stamps
on the deed. However, such prices as were found were
correlated with those estimated from revenue stamps as
a check on the accuracy of the latter.

Two additional steps completed this preliminary
field work. The assessed value for each pareel of prop-
erty at the time of sale was obtained for correlation
with the market price to ascertain the feasibility of
using assessed values as basic raw data. Then the land
use of each property was determined in order to iden-
tify any variations in highway benefits between types
of land use.

B. TABULATION OF DATA FOR ANALYSIS
AND CORRELATION

For clarity of analysis and to facilitate identification of
countervailing trends, the transactions involving unim-
proved property were grouped by all vacant parcels,
and vacant parcels under 30,000 square feet (approxi-
mately three-quarters of an acre). The price data for
the transactions in these groups were then arranged by
time periods for each stratum and zone. The price data
are reported in constant dollars per square foot in order
to identify “real” changes in value but, in reporting the
results, occasional reference is made to actual dollar
prices.

AREA

1 to 5 as follows: Year 1 represents the period 1930-
1-3-4; year 2 represents the period 1923-7-9-30; year 3
represents the period 1932-3-5-6; year 4 represents the
period 1940-1-5-6; and year 5 represents the period
1950-1-6-7,

Perhaps the most surprising result shown in Table
A was that the level of property values for this group
was approximately the same in 1940-1946 and 1950-
1957 as it was prior to the paving of the highway in
1926. Interim fluctuations had occurred and the actual
price per square foot had risen from $.10 to $.15, but
the real value was at the same level. There is some
evidence that an increase in real value of approximately
65 per cent took place in the four or {ive years following
the paving of the highway, but values subsided during
the depression.




A, VACANT PARCELS UNDER 30,000
SQLUIARE FEET
Table A

REAL AND ACTUAL VALUE PER SQUARE
FOOT BY ZONES

Zone 1 Zone 2 Zone 3 Afl Zones

Value Value Value Value
Year No. Real Actual No. Real No. Real No. Real Actual
$ 3 $ ] §
1. 10,193 129 67 170 16 (103 93 .15 .107
2. 2 (163 104 12 427 g8 114 22 294 189
3. 6 .327 .154 21 126 13 .216 40 .182 .085
4. ., 27 207 122 B3 262 27 114 107 .156 .0%1
So..o.o..... 13 363 340 39 (151 23 087 75 .154 .144

Total/Av... 58 .250 192 170 87 (118 337 .164

In contrast to the average value of all small parcels
in the study area, land values of property abutting the
highway (Zone 1} had doubled while land in the other
two zones were at the same level or perhaps slightly
lower. These differing trends are suggestive of the rela-
tive desirability of property abutting the highway. The
average values of $.25 per square foot in Zone 1, of $.17
in Zone 2, and of $.12 in Zone 3, suggest that proximity
to the highway is also associated with the price level.

Table B
REAL VALUE PER SQUARE FOOT
BY STRATA
Stratum A Stratum B Stratum C All Strata
Year No. Value No. Value No. Value No. Value

14081 56 212 23 120 93 156
1 Jue 17 2% 4 118 22 254
5 0% 21 177 14 182 40 .182

2 108 83 175 42 151 107 .3b6

I 087 39 206 28 121 75 1M

Total/Av... 42 0% 186 .202 109 145 337  .i64

B o N

Table B, which presents the pattern of values in each
stratum, showed similar trends. Land values in each
stratum were found to be at the same level after World
War IT as they had been immediately prior to the pav-
ing of the highway. Here, too, there was some evidence
of an appreciable rise in values following the paving of
the highway, and a falling back during the economi-
cally inactive years of the "30s.

Even though the value levels in each stratum had
not changed appreciably, there were distinct differ-
ences between the average values in each stratum. The
most expensive land was found to correspond with the

center of economic activity in the area — Stratum B.
The southern and northern strata ranked in that order,
with a 4-3-2 ratio between the three strata. These
values appeared to correlate with the relative intensity
with which the different parts of the area were being
used.

Table C

REAL VALUE PER SQUARE FOOT
STRATUM B BY ZONES

Zone 1 Zone 2 Zone 3

All Zones
Year No. Value WNo. Value MNo. Vatue No. Value

8 188 37 244 il 150 56 212
2 163 10 .488 5 118 17 .29
3 333 11 i 7o 21 am
8
9

1 2323 20 1w 15 0% 83 375

A0 200 186 10 098 39 %6
Total/Av... 40 317 98 218 48 119 186 .x

el da

Trends similar to those for the whole study area were
found in the individual strata with minor exceptions;
values of land abulting the highway in both Strata B and
C enjoyed a twofold increase. However, as is shown in
Table C, Zones 2 and 3 in Stratum B appeared to de-
cline. A possible explanation is that the residential
property in these zones may have been too close prox-
imity to the conglomerate of industrial and commercial
activity in the area, since this condition scems to be
most dominant in Stratum B.

It might have been expected that the small parcels
in Zone 2 would benefit since they front on the impor-
tant through cross streets several of which are important
arteries leading to the Flint downtown area. But al-
though there had been an average increase in the prices
of these properties immediately following the Dort
paving, a decline occurred in the succeeding years,

The property not abutting either on the Dort High-
way or on the through intersecting streets (in Zone 3)
showed different trends in the different strata over the
whole study period, even though they enjoyed a rela-
tively sharp rise just after the paving of the highway.

The significant fact about the data for parcels under
30,000 square feet is that, while there was a general rise
in values immediately after the paving, they did not
enjoy appreciation in terms of real value from pre-high-
way years to the 1950s. However, the data on these
small parcels understates many changes in value that
have taken place.

B. ALL VACANT PARCELS

When the frame of reference is expanded to include
vacant property of all sizes, it is immediately apparent
that land values have increased appreciably.
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Table D

REAL AND ACTUAL VALUE PER SQUARE
FOOT BY ZONES

Zone 1 Ione ? Zone 3

All Zones

Value Value Value Value
Year No. Real Actuat No. Real No. Real No. Real Actual

1 13 .016 010 81 021 21 .007 115 .014 .00
2.0 % 007 004 17 (176 10 .136 32 .032 .020
3.0 9 012 D06 28 .007 24 .041 61 .013 .006
4
5

52 .034 .020 75 .024 46 .016 173 .024 .04
26 052 .047 55 036 36 .016 117 033 .03l

Total/Av.. . 105 .024 256 .026 137 015 498 .022

It will be noted in Table D that, while land values
both real and actual have increased, all values have not
increased to the same degree. Average increases of
two to three times in real prices and two to five times in
actual prices appear to have taken place in most loca-
tions with Zone 1 tripling in valie while Zones 2 and 3
increased 1.5 and 2 times respectively in dollar terms.

The wide differences between the square foot values
in Table D from those in the three preceding tables is
due to the inclusion in Table D of data concerning
transactions that involved the purchase of acreage in
tracts of considerable size.

| Toable E

REAL AND ACTUAL VALUE PER FRONT
FOOT OF UNIMPROVED PROPERTY
ABUTTING THE DORT HIGHWAY

Value Per Front Foot

Year MNe. Parcels  No. Front Feet Real Actual
¥ §
1. 12 763 16 10
2... 5 3225 8 5
3. 8 2917 9 4
4. 45 £696 20 i2
5. 25 5211 43 39

Appreciation of the value of property abutting the
highway was even greater when measured, as in Table
E, by the value per [ront foot — a measure frequently

Table F

REAL VALUE PER 5QUARE FOOT OF
ALL UNIMPROVED PROPERTY

Stratum A Stratum B All Strata
Year No. Value No. Value No. Value No. Value

Stratum €

1... 21 044 65 013 29 004 135 014
2. 4 200 21 042 7 .006 32 032
3. 0 917 26 .08 25 006 61 .0I3
4. 37 017 69 028 67 0G24 173 04
5........ 2% 033 56 .03 36 .029 117 .033
Total/Av,, 97 .030 237 029 164 013 498 022
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employed by appraisers. It shows that the average value
per front foot increased three times — from $16 to $43,
In actual dollars, this change represented a fourfold
increase — from $10 to $39.

All strata and zones did not participate equally in
the value increases. For instance, as shown by Table F,
Stratum A apparently declined slightly in real value
while Strata B and C increased by different proportions
and amounts. Further analysis revealed that Zones 2
and 3 in Strata A and B did not appreciate in value, but
that in Stratum C there were striking increases over
the period studied.

C. CASE HISTORIES OF INDIVIDUAL
PARCELS

Data in the foregoing tables hide some of the more
extensive changes in land values that have occurred —
namely, the changes in value that can accompany a
change in land use — the change in value that can ac-
company a shift from farm land to residential, commer-
cial, or industrial property. This type of change typical-
ly results in value increases of the greatest magnitude.

There is some evidence indicating that, for specific
individual properties, the proportionate increases in

Toble G

CHANGES IN REAL VALUE OF SPECIFIC
LAND PARCELS IN AREA SERVED 8Y
THE DORT HIGHWAY

Adiusted Change
Data Involving Price Per From 1920
Actual Prices* Sq. Ft. Location Price
Year Size 3
1920 115 acres 7507 frontage on
4,986,400 sq. ft, 012 Dort near Western Rd. -
unplatted Industrial
1950 2.87 acres Part of above land
124,443 sq. ft. 071 368’ frontage on Dort 6X
unplatted Industriai
1950 4800 sq. ft.  .347-.463 (ne block south
subdivided across Dost Highway  29-38X
Commercial
1456 13,699 sq. ft. .620 Across Dort Highway
sthdivided 10% frontage 51X
Commercial
1920 135 acres West of Center Rd.
5,853,600 sq. ft, 0066 between Court and -
unplatted Kearsly
1926 45000 sq. i, 279 Part of above land 46X
subdivided
1926 13,400 sg. ft. 189 Part of above land 32X
subdivided
194G 27,000 sq. ft. 079 Part of above land 13X
subdivided
1950 27,000 sq. ft. 021 Part of above land 4X
subdivided

*hctual prices were estimated from U.S. Documentary Stamps affixed to deeds
and were then adjusted to constant dollar values,




real land values between the early 1920s and the 1950s
was substantially greater than the two or threefold in-
crease shown by changes of average values. Specifically,
the increases in real value were 10, 20, and 30 times or
more. Available information is not sufficient to draw
definite conclusions, but it is indicative of changes that
have taken place in some instances.

The data in Table G give a thumbnail sketch of

CHAPTER IV
REASONS FOR LAND VALUE CHANGES

A definitive answer to the question of the influence of
the Dort Highway on land values in the area served re-
quires consideration and analyses of other major factors
affecting land values. Some of these, such as the sizes
of individual land parcels, their location relative to the
highway, and the several stages in the process of land
development, have been cited and their influence illus-
trated and discussed. However, a major factor which
has a basic influence not only on land values, but on
highway development, is economic growth and activity.
This has been mentioned, but demands further analysis.

A. ECONOMIC GROWTH AND LAND
VALUES '

As noted in an earlier chapter, the level of economic
activity in Genesee County has doubled since the early
1920s and the same pattern was observed for the City
of Flint. This pattern, as shown in Figure 3, was char-
acterized by substantially increased business activity in
the late 1920s, decline in the 1930s, and extensive recov-
ery during the 1940s and early 1950s. .

CHAPTER V
SUMMARY AND CONCLUSIONS

Highways are intended to benefit a community, They
are expected to contribute to the effective arrangement
of land use patterns and thus to influence land values.
This study of the Dort Highway’s influence on land
values supports many of the existing conclusions about
the effects of a highway and suggests some new
hypotheses.

The Dort Highway, like most other major arteries,
has been a powerful force molding and developing the
area which it serves. The net influence of the highway
is not entirely clear, but trends, measures of central
tendency, benefits and disbenefits are identified. Con-
clusions, impressions, and findings of this study are
summarized in the following paragraphs.

some parcels of land sold in the early 1920s and of sales
of parts of that land in later years. The later land sales
were not always pieces of the original property. In some
cases, adjacent land parcels, or lands in the immediate
vicinity, were used to supplement the data. Needless to
say, this information provides only partial insight into
what happened to real values of specific land parcels
in the study area.

Some increases in land values would be expected to
take place in the study area as a result of this increase
of economic activity in the community over the years
and the resultant increase of the demand for land. Since
much of the Dort area was undeveloped prior to the
post World War II expansion, it would seem probable
that this area might enjoy more than an “average”
increase in demand and in prices.

When the trends of general business activity in
Genesee County are compared with the trends of values
for all unimproved property in the area during the
period covered by the study, it is found that there is a
rather close correlation between the two trends. This
correlation strongly suggests that the land value
changes cannot be attributed entirely to the highway.
Further, the relatively sharp rise in land values follow-
ing the paving of the highway was not necessarily
caused by that improvement because the level of eco-
nomie activity in the community had increased in simi-
lar proportions during those years.

A. CONSIDERATION OF LIMITING FACTORS
Every highway does not have the same impact on land
values. The nature and extent of the impact probably
varies with the type of highway (two-lane, four-lane,
controlled or uncontrolled access, ete.) and the kind of
service it provides. A by-pass, such as the Dort, would
not seem to yield the same benefits as a highway con-
necting the downtown area with the suburbs. Further,
highways serving residential, industrial, commercial or
farm areas would tend to create different kinds of bene-
fits. Therefore, interstudy comparisons should he ap-
proached with an understanding of these different con-
ditions, if results and conclusions in one study are to be
assigned to other areas.

83



¥8

180%

1604

1404

120%

100%

80%

60%

LO%

20%

Group I

Figure 3

Indicators of Economic Activity of Genesee County for Selected Years as a
Percentage of Group V

Composgite
Population
Building Permits __ __ __ __ __ _ __
Employment R -
Bank Assets - -Adjusted
Sales Tax Collected . ... Adjusted
A Deeds Recordedc 0 0 © ¢ © © © ©
7N\
Ve
7 \
s \
e A\
i \
7 \
s \ 0090000900
s \ o ZF

Group II Group III Group IV Group V
(1920,1921,1923,1924) (1926,1927,1929,2930) (1932,1933,1935,1936) (1940,1941,1945,1946) (1950,1951,1956,1957)




Economic growth and change are so closely allied
with changing land values that the complete isolation of
highway benefits cannot be achieved. A line cannot be

- precisely drawn between highway improvement and

economic activity as causes of changes in land values
because the highway is both a cause and effect of eco-
nomic growth but nevertheless, approximations can be
made,

In land value studies, data and the interpretation of
data need to be tempered by the knowledge that close
measurement of land value changes and the highway
influence on these changes is difficult to obtain. Fur-
thermore, methodological problems, such as scarcity of
data in a narrowly defined area and the variability of
data, combine to reduce conclusions to generalizations.
The generalizations provide important information
about trends, but their application to specific cases
should be avoided.

B. SUMMARY OF FINDINGS

Changes of real (not actual, unless so identified) land
values in the Dort Highway area are summarized as
follows:

1. Land values in the various strata and zones did
not change in the same amount, proportion, or direction.

2. Real values of all unimproved property abutting
the highway increased threefold from the early 1920s
(before the highway was paved) to the early 1950s.
The full impact of the 1950s was not identified because
few transactions along the highway were reported
during 1956-1957.

3. The value of small parcels of property abutting
the highway enjoyed a twofold increase during the
same period.

4. Unimproved property not abutting the highway
increased less than the highway property. Some areas
showed no increase in real value and others actually
gave evidence of a slight decline for the non-abutting
parcels,

5, Land values appeared to rise sharply following
the paving of the highway in 1926. This rise was fol-
lowed by a decline in the 1930s.

8. Land values appeared to have increased ten,
twenty, thirtyfold in individual cases. These phenom-
enal increases seemed to take place when the property
was subdivided for more intensive use.

7. The level of economic activity in the community
doubled between the 1920s and the early 1950s.

8. Measurement of land values in real terms under-
states the actual dollar changes that have taken place
because of changes in the price level.

C. GENERAL CONCLUSIONS

The Dort Highway has clearly had a different impact
on land values in various parts of the study area. Prop-
erty abutting the highway exhibited substantially
greater increases in value than other areas studied.
Further, all land not abutting the highway showed
mixed trends of value,

Land values increased sharply after the highway
was paved in 1926-1927. The highway and rising eco-
nomic activity in the community contributed strongly
to this rapid increase, Further increases in land values
were interrupted by the depression years of the 1930s,
This interruption may have significantly curtailed the
potential further expansion of land values in the area
because otherwise industrial and commercial develop-
ments could probably have occurred in a more orderly
fashion.

As it was, the manner in which commercial and in-
dustrial developments took place in the Dort area may
have forestalled, to some extent, the normal areawide
growth. The commercial-industrial complex that grew
up has made the area relatively unattractive for resi-
dential purposes -- the area is still about 30 per cent
unimproved — and sorepressed increases in land values.

Changes in land value —both the rate of change and
the level of value — were directly affected by the dis-
tance of the property from the highway. That is, Zones
1, 2 and 3 ranked in that order in terms of value and
rate of change.

The largest changes in land value took place when
large tracts of land were subdivided for more intensive
use. In this study, the highway seemed to have its great-
est influence on land values when this subdividing of
large parcels took place. There was relatively little
change in the real value of smaller, or already subdivid.
ing parcels. It seems to be likely that the highway, by
providing accessibility, makes #t possible to subdivide
large tracts for the more intensive uses demanded as a
result of increasing economic activity and growth,

In conclusion, the highway seems to have had a twa.
fold effect on land values in the study area. The benefits
accruing from location on the highway have caused
these properties to be more valuable. However, the
highway and the developments accompanying it —
commerce, industry, traffic congestion — have also had
a restraining influence on the real values of the rest of
the property in the study area, even though the actual
prices paid for these properties have increased. In other
words, the highway has had a varied effect on land
values in the area as varying degrees of positive and
negative benefits have been observed.
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SECTION V

It is a well known fact that the impact of the automo-
bile is transforming the American countryside. Such
terms as “urban sprawl,” “land polution,” “megalopolis,”
and others are frequently used to refer to this circum-
stance, These terms attempt to describe aspects of the
dramatic impact that a population “explosion” and the
technological revolution of the mass produced automo-
bile have had upon the geographical pattern of settle-

ment that has developed within the past half century.

CHAPTER |
NATURE AND PURPOSE OF THE STUDY

It is the purpose of this report to record the findings of
a twofold project of research regarding the process and
pattern of highway impact. Both parts of the research
were mapping projects, one in the field, and the other
in the laboratory. This report states the basic concepts
of each phase of the project, demonstrates the methods
utilized, and records and interprets the findings.

*Condensed from the technical research report, “Analyses of
the Geographical Patterns of Gross Land Uses and Changes in
Numbers of Structures in Relation to Major Highways in the
Lower Half of the Lower Peninsula of the State of Michigan,”
by Allen K. Philbrick, Associate Professor of Geography Michigan
State University Highway Traffic Safety Center, and The Michi-
igan State Highway Department, East Lansing, September 1960,
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While the existence of this impact is obvious to any-
one using the automobile as a means of transportation
in the vicinity of our cities or in travel from city to city,
neither the precise visualization on a map of the pattern
of this impact nor the quantitative analysis of this spa-
tial arrangement in relation to highways have been

attempted over a large region such as the major portion
of a state.

A. EXPANSION OF URBAN LAND USES
AND STRUCTURES IN RELATION TO
HIGHWAYS

A geographical analysis proceeds from the basis of the
pattern of distribution of the phenomena to be ana-
lyzed. In the present case the primary phenomena of
interest in each phase of the study are the wide range
of non-agricultural establishments associated with the
expansion of cities. These include non-farm residences
and a wide variety of non-agricultural livelihood estab-
lishments. The latter may be grouped under the two
major headings of commercial and non-agricultural in-
dustrial enterprise.




1. Background and Frameweork of
Expansion

Most Americans are aware of the background of cul-
tural heritage within which the present pattern of set-
tlement is developing. Reference is here made to the
township and range survey system by which the public
lands of the great interior lowlands of the continent
were made available for settlement. The provision of
the Northwest Territorial Ordinance of 1789 for town
roads every mile set the pattern of accessibility to the
four 160-acre farms per square mile of land envisaged
as the basic pattern of farm settlement. Within this pat-
tern of square-mile sections of land, the people settled
in horizon-reaching uniformity or checkerboard conti-
puity on the agricultural lands of the humid east, of
which Michigan is a substantial part.

This grid of square-mile section lines, within which
farms and forest lands are distributed relatively uni-
formly, is interrupted by two other major types of land
use which, by contrast, have an uneven or discontinu-
ous distribution pattern. They are: (1) the land uses
associated with urban type establishments, and (2)
land uses associated with particularly localized natural
resources other than the soil itself, i.e., mineral deposits
and topographical featares suited or attractive for rec-
reational use.

This study is primarily concerned with the distribu-
tion of urban type uses of the land and urban-type
structures. Answers are sought to the question: To what
degree is the expansion of urban land uses and struc-
tures within our pattern of settlement related to the
pattern of major highways?P

2. The Dispersed City

The simple answer is that our many highways have
become the streets of a dispersed city, They were
designed to be bridges across the spaces between the
cities, and as the means of connecting the city and the
country, They have now become the alignments along
which the impact of the city has penetrated unevenly,
but far outward, into the more uniformly distributed
agricultural and forested lands of the state. This new

CHAPTER I

LAND USES IN RELATION TO HIGHWAYS

This phase of the study is based upon gross land-use
maps of 47 counties made substantially in the field
during the summers of 1958 and 1959, The difficulty of
mapping land uses over very extensive areas of complex
development is perhaps aptly illustrated by the fact that

pattern has not yet been recognized for what it actually
is. It is an entirely new phenomenon of settlement. It is
a new kind of city — the Dispersed City. The term “dis-
persed” is preferred over such words as “sprawl” or
“pollution” since it does not imply the value-judgment
that “dispersal” is in itself shameful or inherently bad.
“Dispersal” is preferred to the term “megalopolis”
since it is intended to be specifically descriptive of the
pattern of land uses.

Highways have long been prime assets of our
physical plant, providing accessibility to people and
goods. No proof is needed that for decades individ-
ual decisions to locate residences, businesses, and in-
dustries have been made with reference to these assets.
The present task is to examine the extent to which this
process of growth and response on the part of the popu-
lation to past highway improvements and technological
advances in automobile transportation is fashioning an
entirely new and bewilderingly complex pattern of
human settlement. If the concept of the author is cor-
recl, the new patterns of the dispersed city require new
concepts of planning and development, possibly includ-
ing highway development, adequately to service and to
guide the shape of things to come.

3. Two Phases of the Project and
Orgonization of the Report

The two phases of this research project are (1) the
geographical pattern of gross land uses in relation to
highways, and (2) the geographical pattern of struc-
tures in relation to highways.

It is hoped that the quantitative analyses of a gross
land-use map covering a major portion of the state and
of the changes in numbers of structures recorded on
highway maps between the 1930s and the 1950s can
provide some of the perspective required for highway,
urban, metropolitan, regional, state-wide and national
planning for the future that is presaged by the devel-
opment of the dispersed city.

The report will discuss the data and materials for,
the methods used in, and the results of these two phases
of the research study in the order named.

to map the City of Chicago’s 211 square miles on a par-
cel by parcel basis in 1939.42 cost approximately three
million dollars and took three years’ time by a consider-
able staff of people. To map land uses over 47 counties,
comprising an area of some 29,364 square miles, cheaply,

87



relatively quickly, and with a minimum of staff, re-
quired a different technique than that usually employed
for such a project. The technique, devised by the author
for just such a purpose is described in a paper delivered
before the International Geographical Union in 1952.%

A. THE METHOD FOR OBSERVING AND
RECORDING LAND-USE DATA .

it will be suflicient for the present purpose to point
out that the essence of the technique is recognition in
the fleld of land use association within previously
defined unit areas and that the unit areas employed are
the “quarter section” in the open country and the “city
block” where a pattern of streets and blocks exists. The
pattern of sections subdividable into quarter sections
is provided by the township and range survey system
referred to previously. Access for the purpose of observ-
ing land use associations is provided by the streets, sec-
tion line roads, other roads, and major highways.

The recognition of land use associations within the
unit areas is accomplished by making use of a classifi-
cation designed at once to facilitate the recording of
each association, using colored pencils, and at the same
time to reveal the pattern of urban type land uses dis-
persed into the countryside. A separate color was used
for each association or mixture of land uses. Accord-
ingly, each unit area is recorded by a single color — the
one standing for the particular type or combination of
land uses observed within that unit. Observation was
by automobile traverse.

1. Map of Land Uses in 47 Counties

The land use pattern resulting from the mapping of
land use associations in 47 counties is shown in Figure
1. It is a composite generalization of more detailed in-
formation recorded on the original county land use
maps made in the field. In the construction of this map
all quarter sections ouside the city-block patterns which
contain non-farm land uses are inked in black. Fach
black quarter section contains in addition to agricul-
tural or forest land at least two non-farm residences or
at least one non-farm livelihood establishment. All city-
block patterns, all purely agricultural and forested land,
and Michigan and U.S. highways are left white.

On the map, city-block areas can be distinguished
from the farm and forest lands by their position. The
distinction between purely agricultural and forested
quarter sections could have been made by use of a dis-

“*Allen K. Philbrick, “A Unit Area Method of Mapping Land-
Use Associations in Urban Regions.” Proceedings, Eighth General
Assembly and Seventeenth International Congress, International
Geographical Union, Washington, D. C., 1952, pp. 758-764,
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tinctive stipple pattern for forest land; but due to the
reduction in size necessary to fit this map upon a single
page, this distinction was omitted.

The most stitking feature of the map is the great
overall extent of black squares recording the presence of
non-farm or urban-type land uses within the extensive
farm and forested lands of the study area. It reveals the
basic pattern of the new form of settlement, called the
Dispersed City. The double association of such non-
farm land-uses with urban centers on the one hand and
with the major highways on the other, is clearly visible.
It is this double association which is responsible for the
map title - Highways and Urban Expansion.

B. ANALYSIS AND INTERPRETATION OF
LAND USE DATA

From visual appraisal of the map in Figure 1, and from
study of the original county maps from which it was
derived, it is possible to define four major kinds of areas
in terms of generalized dominance of land use associa-
tions. There are as follows:

(a) Areas predominantly agricultural with some
admixture of non-farm uses.

(b) Areas predominantly forested with some ad-
mixture of non-farm land uses.

(e¢) Aveas predominantly agricultural, but within
which a combination of farm and non-farm uses of land
occurs at sufficient frequency to characterize them as
territory which is experiencing urban expansion or dis-
persal,

(d) Areas within city-block patterns or in rural
areas from which agriculture has disappeared, which,
although not subdivided into units as small as blocks,
are predominantly urban.

The occurrence or urban dispersion, in terms of
these different phases of expansion, was studied in rela-
tion to several variable pertinent conditions. .

1. Statistical Comparison of Land-Use
Associations Between Five Sample Areas

Four counties and one county-sized arbitrary area
were used for analysis and comparison. The five arcas
were selected as representative of land use changes of
the four major types listed above. A tri-county region
comprising Eaton, Clinton, and Ingham Counties with
Lansing as its major focus provides a sample of urban
expansion perhaps midway in the range from the largest
and most complex, the Detroit metropolitan area, and
the smaller areas affected by cities smaller than Lansing,

At the same time, two of the counties in the region,
Eaton and Clinton, are examples of the more homo-
geneously agricultural parts of the state, The region,
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therefore, provides examples of three (a, ¢, and d) of
the four major types of land use dominance. A fourth
county, Clare, is an example of forest land use. The
fifth sample is designated as “County L. Itis a county-.
size rectangular territory composed of townships of four
actual counties, Ingham, Faton, Clinton, and Shiawas-
see, and has Lansing at its center.

The statistical comparison for various categories of
land use among the five sample areas is shown by num-
ber and per cent of quarter sections in Table 1. The
categories of land use are in accordance with the classi-
fication employed in making the field observations on
which the gross land use map is based.

As indicated by the data in the table, agriculture
dominates most of the quarter sections in each of the
counties except heavily forested Clare County, Ingham
County, with 60 per cent of the quarter sections wholly
devoted to farming, is the most urbanized of the four
sample counties. With just under one-fourth its quarter
sections in farms and slightly more than half of them

forested, Clare County is the least agricultural of the
sample counties. Comparable figures for percentage of
quarter sections in farms in Clinton and Eaton Counties
are 77 and T8 per cent, respectively. As a Further indi-
cation of the wide extent of agriculture, it may be noted
— in line ten of the table — that in Clinton County 98
per cent of the total quarter sections, in Eaton County
it is 96 per cent and in Ingham County 90 per cent, have
farming within them. Even in Clare County, if forested
land is counted with farmed land, the figure is 97 per
cent. Moreover, Wayne County, the state’s most urban-
ized county, has farming in just over 41 per cent of its
quarter sections.

But, although the widespread agricultural and for-
ested areas form the matrix over which the expanding
urban centers are extending their characteristic land
uses, it is the latter process which is shaping the dis-
persed city pattern of the future and is therefore, the
phenomenon on which this study is focused,

In Ingham County, nearly 40 per cent of the quarter

Tabie |

ANALYSIS OF SAMPLE COUNTIES BY QUARTER SECTIONS HAVING VARYING COMBINATIONS
OF LAND USE IN THEM

Land Usa Associations INGHAM CLINTON EATON CLARE ARBITRARY '"L"
within Quarter Sections Number % Number % Number 74 Number % Number %

Areainsguaremiles,............................ 5% 571 567 572 622

Number of quarler sections®... .. ... ... . ... 228 100 2304 100 2304 100 2304 100 2490 100
Agriculture . . 1346 60.1 1773 76.9 1793 77.8 575 24.9 1300 52.2
Forest,, e — - 1 .04 — - 1163 50.5 — -
Total non- farm mlxed thh farm and forest 654 29.2 486 21.1 425 18.4 473 20.5 403 36.3
Total non-farm mixed with forest. . e - — — — — — 317 13.8 — -
Total nor-farm not combined with farm or forest . 238 10.6 44 1.1 86 3.7 68 2.5 287 11.4

Totalalltotals. . .. ... .. ... ... ... ... ... ... 99.9 99.95 99.9 98.8 83.9

Total Farm and Forest . . . 1346 60.1 1774 7.3 1793 718 1765 77.6 1360 522

Total Farm and Forest and non-farm mlxed wnth :

farm or forest {i.e., alt units w/some farming or

forest)y. .. . 2000 89.3 2289 98.0 2218 96,2 2236 97.1 2203 23.5

Total quarter sections with some non-farm land uses. 892 39.8 530 23.0 511 2.2 541 23.4 1196 478
Agriculture and non-farm residences............. 538 24.0 390 16.9 320 13.9 62 2.7 750 30.1
Agriculture and non-farm livelihood. .. ... .... ... 46 1.8 41 1.8 47 2.0 58 2.5 59 2.4
Agr., non-farm residences and non-farm liveliheod, 76 3.4 55 2.4 58 2.5 38 1.6 9 3.8
Non-farm residenca. . 60 2.7 2 .1 16 7 20 1.1 68 2.7
Non-farm livelihood . . . . 1 .04 4 2 — - 3 .1 5 2
Non-farm residences and non-farm [wellhood 13 .6 9 4 19 .8 pal .9 32 1.3
City hlock pattern. . R, 184 7.3 29 1.3 51 2.2 18 .8 82 7.3
Forest & non-farm remdences - — - — — — 167 1.3 — -
Forest & non-farm livelihood. . . ) - - - - - - 117 5.1 — —
Forest, non-farm residances & forest nan- farm
iwellhood - - — — - - 33 1.4 - -

*Theuret:cally square miles times 4 should equal the number of guarter sections. The square miles in this table do net include water area and are therefore not

total area,

The data on whith this table is based were coliected at various times during the years 1557 through 1958,
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sections have some admixture of non-farming activity
within them. This is true in spite of the position of Lan-
sing in the extreme northwestern township of the county
where, as a glance at the map in Figure 1 will prove, at
least half of the expanding city’s dispersion has spilled
over into the adjoining counties. Arbitrary “County L”
was created to better measure this dispersion percent-
age in terms of a county-sized area with Lansing at its
geometric center. As Table I shows, in this area about
49 per cent of the quarter sections have some non-farm
land uses in them.

These percentages of 40 and 49 for Ingham and “L”
counties are in relative contrast to the proportions (23,
22, and 23 per cent, respectively ) of the quarter sections
having some non-farm land uses within them in Clinton,
Eaton and Clare Counties. It is suggestive of the con-
siderable penetration of non-farming activities, that
even in the more rural counties, more than one-fitth of
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the quarter sections should have wbanized uses within
them.

The data in Table 1 provide a numerical gauge with
which to characterize and differentiate counties as re-
gards their dominant land use associations. A moder-
ately urban county will be one in which from 40 to 50
per cent of the quarter sections have urban type land
uses within them. Perhaps 50 per cent or more of such
quarter sections would indicate the urban character of
the county. An agricultural county will have less than a
quarter of its unit areas with such evidence of wban
dispersal while 95 per cent of its quarter sections will
contain some farming. A forest county may be defined
as one in which 50 per cent or more of the total quarter
sections are wholly devoted to forest land-use associa-
tions, while less than 25 per cent are wholly agricultural.
A county with 25-40 per cent of the quarter sections ex-
hibiting dispersion of urban-lype land use might be
designated as sparsely-urbanized.

DISTANCES FROM HIGHWAY FRONTAGE AND URBAN CENTERS AS FACTORS IN

URBAN-TYPE USES OF LAND

Visual study of the map of gross land-use associations in
Figure 1 demonstrates that land uses are related by
position in respect to the state’s urban areas, both large
and small, and to the highways interconnecling them.
In order to measwre this relationship quantitatively,
especially that regarding highways, a pattern of arbi-
trary strip areas of a constant one-mile width at suc-
cessively increasing distances from major rural high-
ways was created, Examples of such patterns are shown
in Figure 2.

The problem in designing this type of unit area pat-
tern was to achieve a balance between each frontage of
a territory enclosed by highways, It was desired that
each frontage have its share of strips at one, two, three,
etc., miles depth from the highway in proportion to the
length of each side. In effect, the resulting pattern di-
vides each “cell” of territory created by the highway
grid into concentric mile-wide bands or strips. The
percentage of quarter sections within each strip having
non-farm land uses was computed and is recorded on
the maps.

Examination of the maps in Figure 2 reveals a rather
pronounced progression of percentages with distance
from cities as well as a similar progression with distance
from the highways. It is clear that changes in propor-
tions of non-farm land uses varies rather regularly with
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respect to hoth distance from cities and distance from
highway frontage.

The significance of measurement of the force or
torces involved in land-use development in accordance
with these two directional variables can better be ap-
preciated by more detailed examination of the data for
selected areas or cells. There are many of these high-
way-bounded cells and they vary in size from very small
units to areas larger than most counties. However, time
was available for the analysis of only selected samples.

A. STATISTICAL COMPARISON OF DENSITY
OF NON FARM LAND USE WITH
DISTANCES FROM URBAN CENTERS AND
HIGHWAY FRONTAGE

Each of the highway-bounded cells is geographically
unigue in the identity of its highway combinations and
location and each requires careful examination and
analysis. Two examples, shown in Figures 3 and 4, are

ased to illustrate the kinds of results obtainable from

such detailed analyses.

The diagram and graphs presented in the first of
these figures refer to the generally triangular cell just
east of the Lansing-Fast Lansing urban area, bounded
by highways M-78, U.8.-16, and M-47. 'The area of the
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cell is presented diagrammatically as files of mile-wide
strips paralleling the highways. The approximate loca-
tions of the pertinent settlements are indicated by black
dots within or adjacent to the principal unit within
which each is located. The percentage of contained
quarter sections having some non-farm uses is shown
for each strip. The progression of percentages for unit
areas along M.78 is 100 —86 — 61 —44. That along
U.5.-16 is 100 — 63 — 69 — 54, The trend of this latter
progression is interrupted by the concentration of non-
farm uses associated with Williamston in the unit area
showing the percentage 69. These two progressions are
plotted as lines in the graph A of Figure 3 which shows
the general similarity of their tendencies to lessen with
greater distance from the junction of the two trunklines
just west of East Lansing,

The percentages of quarter sections having non-
farm uses in the unit areas in the second mile back from
the highways show a similar declining progression away
from the city. In the case of U.5.-16, the figures for the
second mile back from the highway are 54 — 23 and 17
per cent respectively for the first, second, and third
units counting from the second-mile zone nearest Lan-
sing-East Lansing and moving toward the southeast.
There is one significant difference, however. Each of
these second-mile percentages is markedly lower than
that of the corresponding unit in the first-mile row, al-
though both units are approximately the same distance
from the cities, In like manner, the second-mile pro-
gression along M-78 (83 — 33 — 18) is markedly lower,
step by step, than the corresponding percentages for the
frontage units.

These double progressions, related to the distances,
respectively, along and back from the highway, are de-
picted linearly in graphs A to D in Figure 3. Inreading
these graphs, it should be realized that the unit areas
paralleling the highways become less in number and
length with each successive mile back from the high-
way. Also, it should be borne in mind that there are
other factors than distance, such as the exploitation of
mineral or scenic natural resources within the highway-
bounded cell, which may affect the results,

The two diagrams in Figure 4 show further analyses
of land use in the same cell. They represent averages of
successively larger portions of the factual data and they
focus examination more specifically on the highway in-
fluence. In diagram A, the average percentage is shown
for each of the successive mile-deep strips that parallel
each of the three highways that bound the triangular
cell.

‘The percentage figures for the successive strips back
from 17..-16 are 74 — 34 — 23 and 24, and the like trend
back from M-78 shows 72 — 50 — 23 and 24 per cent.

The small increase in the last mile in both cases is not
significant. The changes back from M-47 show very
little trend significance. The percentages are: 30 — 17
— 29 and 24; and one might think the drop from the first
to the second mile of from 30 to 17 was significant.
However, if one turns back to Figure 3, it becomes clear
that the data do not justify that conclusion. The first
unit of frontage along M-57 north of the junction with
U.5.-16 shows a percentage of 18. The second strip back
from M-47 shows an almost identical percentage of 17,
which shows no significant trend. The next unit north-
ward along M-47 shows a much larger spread since it
reflects the localized non-farm land uses in the vicinity
of Perry, but when this short section is averaged with
the whole length of M-47 from Perry to U.S.-16, it is
not enough to be statistically significant.

Diagram B in Figure 4 presents the whole ratio of
highway impact in terms of percentage for each con-
centric mile frontage for the whole cell, In this instance,
where all the quarter sections in each concentric band
are used, interruptions to the trend are masked and the
progression reads 63 — 36 — 28 and 24. This means, of
course, that 63 per cent of the quarter sections within
one mile of the three highways bounding this area have
non-farm uses in them and that this percentage declines
to an average of 36 per cent for all the property between
mile one and mile two, ete. The average for this entire
territory, regardless of distance, is 48 per cent.

On the basis of this analysis, it is possible to formu-
late the hypothesis from diagram A in Figure 4 that the
impact of people using the highway for access to land
back from the edges of this triangular cell is demonstra-
ble to a depth of from one to two miles back of the
frontage along highways U.5.-16 and M-78, but not at
all back from the frontage along M-47, Tt is further pos-
sible to formulate an hypothesis in the same vein from
more detailed information in the diagram of Figure 3
that the impact of the highways is probable up to two
miles back from U.S.-16 within a distance of a dozen
miles southeast of Lansing-East Lansing, but before
Williamston is reached the depth of impact declines to
one mile. Along M-78, the depth of impact is perhaps
two miles for the first half of the distance from Lansing-
East Lansing to the junction with M-47. Thereafter it is
from zero to one mile. Along M-47 south of Perry, im-
pact is less than one mile and within a short distance
falls well below the average for the cell.

These hypotheses are partially confirmed by one
further step of graphical analysis. If all unit areas hav-
ing a percentage of quarter sections with some non-.
farm uwse within them that is larger than the 48 per cent
average for the cell are regarded as showing the impact
of highways on land use, then the results are exactly the
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same as shown above. These results are shown graphi-

cally by the shading on the unitareas in Figure 3. It must
be remembered, of course, that “highway impact” re-
ferred to in this relationship is not a direct cause and
effect relationship but one of complex associations be-
tween highways and people who use land for non-farm
purposes.

The same approach used in the foregoing analysis
was applied to the larger highway-bounded territory
shown in Figure 5. This cell enclosed by U.5.-27, M-21,
M-47, and M-78 is roughly quadrangular with Lansing,
St. Johns, Owosso and Perry at the four corners. There
are seven tiers or rows ol unit areas each one mile deep
paralleling each highway frontage. The percentages of
non-farm land usés by quarter sections are again plotted
in the respective units and, as will be seen, analogous
progressions occur as related to distance both from the
urban centers and from the highways.

The first mile of frontage along U.5.-27 from Lansing
to St. Johns shows a progression from 100 — 81 — 46 —
33 per cent; the progression in the adjoining two-mile
row of units is from 83 — 41 — 29 — 13, Along the north
side of the cell from St. Johns to Owosso along M-21
the progression starts from 54 per cent, declines to 38,
and then rises to 44 and then 63 per cent approaching
Owosso. Is the difference between 54 per cent leaving

CHAPTER IV

St. Johns and 63 per cent approaching Owosso repre-
sentative of the relative impacts of smaller St. Johns
and larger Owossor It is perhaps suggestive that the
low point of the data (38 per cent) ocenrs closer to the
smaller place. The second mile along this route shows
a progression from 13to 4 to 0.

The graphs in Figure 6, one graph for each mile of
depth, show the progressions by unit areas along each
of the four highways. A heavy horizontal line is drawn
across the graphs at 28 per cent which is the proportion
of the total quarter sections in this larger highway-
hounded cell which have some non-farm land use with-
in them. Such units are shown on the diagrammatic
map (Figure 3) by shading. The averages of percent-
ages for entire frontages combining the total for all
units areas paralleling each highway at successive mile
intervals and averages of the percentages of each of the

“concentric bands representing successive one-mile

depths from all of the highway frontages are shown in
the diagrams in Figure 7.

Again, it is possible to hypothesize that for a dozen
miles north and northeast of Lansing on U.5.-27 and
M-78 the impact through the highway into the back
country is from three to four miles in depth. All the rest
of the way around the highway-bounded territory the
impact is from 0 — 1 mile.

THE WEB OF HIGHWAY IMPACT AND THE DISPERSED CITY

Although lack of time, personnel and funds made it
impossible to make like analyses of each of the 254
highway-bounded cells in the study area, a tabulation
was made for each cell to ascertain the percentage of
the total guarter sections having land uses other than
agriculture and forest. These variable factors were used
to establish for each of the cells the zone or depth of
highway impact according to the hypothesis discussed
above. All those unit areas having percentages of non-
farm land uses higher than the average for the cell in
which each is located and which form a compact group
contiguous to one of the highway frontages were shaded
on a map of the study area. This map was designated
“The Web of Highway Impact.”

At the same time, however, it was ascertained that
the average percentage for the entire study area was 34
per cent. This means that approximately one third of
the quarter sections in the study area as a whole are
urbanized or have some mixture of land uses other than
agriculture or forest. A second “web of highway im-
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pact” map was made employing this constant area-wide
factor rather than the variable factors for each of the
254 cells into which the grid of state and U.S. highways
divide the study area. To conserve space, a combination
of these two research webs is presented as a single map
in Figure 8.

Examination of the composite map of “The Web of
Highway Impact” in Figure 8 will reveal the extent of
the web patterns as developed by each of the two
criteria separately and in combination. There are three
patterns of grey, A, B, and C., Patterns A and B together
comprise the web of impact defined in terms of the
variable criteria for each cell, Tt is more extensive in
the rural areas at some distance from the larger citfes
because the lower percentages for the less populated
cells enhance the relative significance of non-farm land
uses found there, and conversely, because the higher
percentages in the cells near cities decreased the rela-
tive significance of the less densely infiltrated unit areas
in these more highly populated cells. The map shows
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the variable factors for each cell which range from 13
per cent for the largest cell in the study area to 100 per
cent for cells included in the metropolitan areas. Pat-
terns B and C comprise the web of impact defined in
terms of the constant factor of the average percentage
(34 per cent) of quarter sections with non-farm land
uses in the study area as a whole. The constant factor
had the effect of extending the web of impact near the
cities and reducing its coverage in the areas for the most
part far away from the cities, particularly in those areas
north of an east-west line above Grand Rapids and Flint.

The composite web of highway impact in Figure 8
is presented as one of the major findings of this report.
It clearly and unequivocally demonstrates the relation-
ship between the dispersed city in Michigan and the ma-
jor highways of the state. It illustrates that “the high-
ways have become the streets of the dispersed cities.”

A. DEPTH OF IMPACT AND HIGHWAY
MILEAGES

There are 5,457 miles of state and U.S. highways in the
study area. These highways have 10,914 miles of Ligh-
way frontage. One of the more interesting facts com-
ing from this report is the small proportion (less than
20 per cent) of this frontage which fails to show impact
through highways upon the pattern of land use in non-
agricultural ways. The exact figure is 17.9 per cent. This
means that 8,960 miles of highway frontage show some
evidence of impact to a depth of one mile or more. If
one calculates on the basis of miles of road rather than
the miles of frontage on both sides of the road, only
7.2 per cent of the 5,457 miles of highway in the study
area are without impact of one mile or more. Thisis a
total highway mileage of 5,107 with at least one mile of
impact. Total miles and miles of highway frontage in
the study area, with various depths of impact are shown
in Table 2 on the following page.

In reading this table it should be noted that depth
back from the highways by frontage involves each side
of the highway, one side at a time. Accordingly, the
totals for one mile of impact through highway frontage
are considerably greater than one mile of impact
through highway considering hoth sides together. This
is so because the category is the sum of one mile of im-
pact either side, one mile on both sides, and one mile of
impact on one side with any mileage depth of impact
on the other side. That explains why, in Table 2, on a
frontage basis, one mile of impact accounts for 56.1 per
cent of total frontage, while on a highway basis { both
sides) the corresponding percentage is only 23.7

Formulating some of the major findings from Table
2, the following important points should be noted. The
proportion of frontage and highway mileage with an
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impact of two or more miles in depth is significant be-
cause it indicates that impact is more than the initial
roadside clutter of houses and highway-oriented busi-
nesses. More than one-fourth of all frontage, 2,829
miles of it, has an impact two or more miles in depth.
In terms of miles of highway (both sides considered
together), 2,049 miles, or 37.6 per cent, show impact
to a depth of three miles or more. Three miles is quoted
in this category because, on a both-sides-of-the-high-
way basis, one mile of impact on both sides would be
counted as two miles of impact. The negative cumula-
tive items in the table show that over 90 per cent of
the state and U.S. highway mileage has an impact of a
mile or more, that three-fourths or more have two miles
of impact, that well over a third have impact of three
miles, and that nearly one-fifth has impact four miles in
depth.

A number of additional observations should be
made regarding the map of the Composite Web of
Highway Impact in Figure 8.

It will be seen that the urban dispersal from the
state’s major cities is absorbed in two principal regions
of great highway impact: the eastern urban axis through
Detroit to the Tri-Cities of the Saginaw-Bay City-
Midland area, and the cities of western Michigan. These
two regions, where the web of impact is denser, bracket
the Lansing region in the center of the study area. This
central area around the capitol city, where depth of
impact is less well developed, might be described as
“the hole in the doughnut.” Nevertheless, it should be
observed how effectively and relatively evenly the web
of impact covers the portion of the state included in the
study area.

B. RELATION OF THE WEB OF IMPACT TO
THE DISPERSED CITY CONCEPT

What is the relationship between the pattern of the
web of impact and the concept of the dispersed city?
An answer to this question may be found in the propor-
tion of the quarter sections having non-farm land uses
as shown on the map in Figure | which are accounted
for in the highway oriented territories of the web of
impact. An analysis of this relationship demonstrated
that when the web of impact is superimposed over the
mayp in Figure 1, nearly three-fourths (73.7 per cent)
of all the black squares fall within the web.

That relationship gives rise to the question: Just how
much of the total 47-county study area is included in
the web of impact? For the significance of having
nearly three-fourths of the dispersal of urban-type land
uses within the web depends in part upon whether this
coincidence is by chance alone. The improbability of
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Table 2

IMPACT ON LAND USE THROUGH HIGHWAYS
Miles of Frontage and of Highway at Successive Mile Depths Back From the Highway

Depth of Impact in Miles 0 1 2 3 4 5 6 it
Miles Fromtage. .. ...................... 1958 8127 1863 576 199 5¢ 21 i4
GFrontage. ... 17.9 56.1 18.0 5.3 1.8 3 3 .1
Cumulative. ... .........o . 1958 8085 10048 16624 10823 10873 10900 1094
Total & Th. e 17.9 4.0 92.0 97.3 99.1 99.6 $9.9 100.0
Negative Cumulative®*. .. .. .............. 10914 8556 2829 866 290 91 41 i4
Total & %G oo 100.0 82.1 26.0 8.0 2.7 .9 4 1
Miles of Highway both sides. ............ 394 900 2114 987 626 224 149 63
Per Cent Highway. ................. ... 7.2 16,5 38.7 18.1 i1.5 4.1 2.7 1.2
Cumilative.. .. ... ... 394 1294 3408 4395 502t 5245 5334 5457
Total & T 7.2 23.7 62.4 80.5 92.0 96.1 98.8 100.0
Negative Cumalative®... .. .............. 5457 5063 4163 2049 1662 436 212 63
Total & B oe e 100.0 92.8 76.3 37.6 19.5 8.0 1.9 1.2

*Negative cumulative total means for each depth, the total of that depth and over.

+The category 7 miles includes short stretches of highway with impact at 8 and 9 miles,

such a chance coincidence is strongly indicated by the
fact that whereas only about 43 per cent of the total
study area is within the web of impact, in this 43 per
cent of the area are concentrated nearly three-quarters
of the dispersed urban-type land uses.

It may be concluded, therefore, that the composite
web of impact is a reasonable measure both of the
geographical distribution of the dispersed city, and of
the role of principal highways as the arteries which
make its development possible. _

If the reader will refer back to the map in Figure 1
it is apparent that to a marked degree the quarter sec-
tions with some urban, or non-farm type land uses in
them, are scattered outward from the borders of the
major and also the minor cities. Analyses by strip areas
have already revealed the regular manner in which this
pattern diminishes numerically along, or parallel to and
also perpendicularly to the major highways that radiate
from these urban centers. This pattern of decreasing
numbers of urbanized quarter sections outward from
major cities can be used to define the outlines of the
outer boundaries of the areas primarily focusing upon
each city as far as commuting and general movement
into and out from the central city are concerned.

The ten maps in Figures 9 to 18 show for ten major
urban areas an hypothesis of the extent of each as a
dispersed city region. Determination of the limits of
these regions is based on visual analysis of the gross
land use map and was guided by two criteria. The first
of these criteria is continuity, which means the un-
broken contact of successive urbanized guarter sections
all the way back to the central built-up city. The second
Criterion was “substantial coverage of whole townships”.
Defining the regions in terms of townships made it

easier to relate these dispersed-city regions to U.S.
census statistics and to the existing governmental frame-
work. Accordingly, the outlines of the dispersed city
regions in the following maps are those parts of the
pattern in the gross land uses map in Figure 1 around
the major cities which substantially covered whole
townships, In the majority of the townships in each
case, such dispersed urbanized quarter sections are
contiguous back to the areas of the central cities shown
in white,

Data for each of the ten dispersed city regions for
1940 and 1950 are presented in Table 3 for comparison
purposes. Not all of the same type of information was
available from the preliminary figures for 1960. How-
ever, in the cases where this information was available
for certain of the cities, the data are shown in Table 4.

Table 3 shows that, as of 1950, 81.6 per cent of the
population of the study area was concentrated in the
dispersed city regions. The table separates the popula-
tion of each dispersed city region into two components,
those living within the nucleated settlements and those
living in dispersed settlement. In the several regions,
the percentage of dispersed settlement to total regional
population varies from 22.3 per cent for the Detroit
complex to 52.9 per cent in the case of the Benton
Harbor-St. Joseph complex. Nucleated settlement means
all incorporated places and all unincorporated places
listed in the census of 1940 and of 1950,

The total population in dispersed settlement within
the dispersed-city regions, as defined on the map in
Figure 1, was well under one million (835,441} in 1940
and in 1950 was well over a million and a quarter
(1,293,114). Thus, a sizeable proportion of the state’s
population lives within what may be called an urban-
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Table

3

POPULATION OF DISPERSED CITY REGIONS 1940-1950

POPULATION
REGION Area in 1940 1950 Change
Sq. Mi, a. Total a, Total a, Total
(Density  b. Nucleated  PerCent b, Nucleated  PerCent  b. Nucleated  PerCent  Per Cent
per Sq. Mi.y c. Dispersed  Dispersed ¢, Dispersed  Dispersed ¢ Dispersed  Dispersed  Change
DETROIT 2453.3 a, 2,468,260 a. 3,172,570 a 704,310 28.5
(1302.7) b. 2,045,236 h. 2,466,560 b, 421,34 20.6
¢ 423,024 17.1 ¢. 706,010 22.3 c, 282,986 40.2 66.9
GRAND RAPIDS 1262.9 a. 271,668 a. 319,104 a, 47,436 17.5
(252.7) b. 187,17 h. 204,629 b. 17,458 9.3
c. 84,497 31.1 c. 114,475 35.9 c. 29,978 63.2 35.5
FLINT 683.9 a 232,034 a. 275,565 a. 43,532 18.8
(402.9) b, 167,417 b. 182 316 b. 14,899 8.9
c. 64,617 27.8 c. 13,250 33.8 c. 28,633 65.8 44.3
TRI-CITY 719.3 a. 192,887 a. 233,835 . 40,948 21.2
(325.1) b, 144,49 h. 164,116 b. 19,620 13.6
g 48,391 25.1 c. £9,719 29.8 €. 21,328 52.1 45.1
KALAMAZOO-BATTLE CREEK 790.9 a. 174,087 a. 223,312 a. 49,225 28.3
(282.4) b. 108,747 h. 119,281 b. 10,534 9.7
¢. 65,340 37.5 c. 104,031 46.6 ¢ 38,691 78.6 59.2
LANSING 521.9 a. 134,599 a. 175,088 a. 44,489 33.1
(343.1) b 50,418 h. 119,617 b. 29,199 32.3
€. 44 181 32.8 C. 59,471 33.2 c. 15,29 34.3 3.6
MUSKEGON T 429.6 a. 101,742 a. 130,098 a. 28,356 27.8
(302.8 b 68,402 b, 86,049 h. 17,647 25.8
c. 33,340 2.8 c. 44,049 33.9 c. 10,709 37.8 32.1
JACKSON 372.8 a 82,890 . a. 96,256 a. 13,366 16.1
{258.2) b 50,740 b. 52,280 h. 1,540 3.0
c. 32,150 38.8 c. 43,976 45.7 c. 11,826 88.5 36.8
BENTON HARBOR-ST. JOSEPH 237.4 a 54,023 a. 68,457 a. 14,434 257
{ 288.4) b. 28,274 b. 32,225 b. 3,951 14.0
c. 25,749 47.7 c. 36,232 52.9 e 20,483 72.6 10.7
PORT HURON 259.7 a 52,159 a, 64,258 a, 12,099 23.2
{ 247.4) b 38,007 b 42,357 b. 4,350 11.4
L. 14,152 27.1 ¢. 21,801 3.1 [ 7,749 64.0 54.8
TOTAL, ALL TEN REGIONS 7713.7 a. 3,764,349 a, 4,762,544 a. 998,195 26.5
{ 617.4) b. 2,928,908 b. 3,469,43G b. 540,522 18.4
4 835,441 22.2 c. 1,293,114 21,2 c. 457,673 45.% 5.8
BALANCE OUTSIDE 49,308 a. 950,136 a. 1,073,692 a. 123,555' 130
{21.7)
BIS. CITY REGIONS
STATE TOTALS AND AVERAGES 57,022 & 5,256,106 a. 6,371,766 2. 1,115,660 21.2

( 1117

peripheral environment with its activities focused inside
the major urban centers. This portion of the population
was only slightly more than a fifth (22.2 per cent) of
the total study area population in 1940; it was more than
a fourth (27.2 per cent) in 1950; and it is probably
approaching one-third in 1960, In the decade, 1940 to
1950, the population of the ten dispersed-city regions
increased by almost one million {998,195} persons,
while the increase for the entire study area was only
1,121,751, In other words, population growth in the ten
cities accounted for 89 per cent of the increase for the
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entire study area. Since the net population change in
the whole state was less than that in the study area, it
may be said that the change in the dispersed-city re-
gions accounted for 90 per cent of the population
growth during the 1940s in the entire state,

C. MEASURES OF THE DISPERSED-CITY
CONCEPT IN THE STUDY AREA

On the basis of the previous discussion, it may be con-
cluded that the southern half of the lower peninsula of
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Figure 10

THE GRAND RAPIDS DISPERSED-CITY REGION




THE FLINT DISPERSED-CITY REGION

Figure 11
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Figure 12

THE TRI-CITY DISPERSED-CITY REGION




THE KALAMAZQO-BATTLE CREEK DISPERSED-CITY REGION

Figure 13
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THE LANSING DISPERSED-CITY REGION
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THE BENTON HARBOR ~ST. JOESEPH DISPERSED-CITY REGION
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Table 4
THE MICHIGAN DISPERSED-CITY REALM

1950 POPULATION AREA DENSITY
Per Per Square Per Sq. Miles Per Pop. per
CATEGORY Number Cant Cumulative Cent Miles Cent  Cumulative  Cent Sg. Mile
I Study Area 5,836,236 1000 5,836,236 100 29,364 100 29,364 100 199
In Nucleated Areas in
dispeysed-city regions 3,469,430 59.4 3,469,236 59.4 610 2.1 610 2.1 5,688
In Dispersed Area in dispersed-
city regions including some farmers 1,293,114 22.2 4,762,544 81.6 7,104 24.2 7,714 263 182
Areas OQutside dispersed-city
regions—partly non-farm use
within web of impact and
partly farmers 1,073,692 18.4 5,836,236 160.0 21,650 137 79,364 100 50

Michigan is, in reality, one great dispersed-city realm
comprising ten or more major dispersed city regions and
a composite web of highway impact interconnecting
them, :

Table 4 and the map, “Michigan’s Dispersed-City
Realm,” in Figure 19 both show the regular progression
of diminishing concentrations of population within the
study area. These are the patterns of population which
go with the patterns of land use in Figure 1. The differ-
ent categories in the table and on the map measure the
number of people involved, the size of the territory they
occupy as a category, and the average density of popu-
lation per square mile within each area, The categories
quantify the land use map indirectly, and at the same
time make more specific the description of the dispersed
city.

Starting in the nucleated centers, the most concen-
trated population in the cities and villages accounts for
roughly 60 per cent of the total.

Occupying only a little over two per cent of the area,
it is settled at a density of more than 5,500 per square
mile.

CHAPTER V

Dispersed settlement within the territories defined
as dispersed-city regions brings the total to more than
threc-fourths of the entire study area population in a
little more than a quarter of the area.

Available data from the 1960 census, as recorded in
Table 5, shows that the process of growth of the urban
dispersal pattern has been continuing since the 1950
census. In another decade, the Grand Rapids dispersed-
city region, if it keeps up the present rate, will have
passed the half million mark; it passed 400,000 in 1960,
In 1960 the Lansing area passed the 200,000 Jevel. Tt is
probable that the ten dispersed-city regions, as de-
scribed in this report, are approaching a total popula-
tion of six million,

The 1960 population of the study area is 7,237 535,
based upon preliminary figures. This is 92.8 per cent of
the state total. In 1950 this percentage was 91.6, indi-
cating a continuation of the trend of population to be-
come increasingly concentrated in the southern half of
the lower peninsula. ‘

NEW STRUCTURES (1930s to 1940s) IN RELATION TO HIGHWAYS

Still another means of observing and measuring the
growth and geographical dispersal of our cities is
through the data made available by the second phase of
this research project, It will be recalled that this phase
of the study dealt with the enumeration of change in
the number of structures shown by culture symbols on
the general highways maps of each county. These maps
are in two series, one dated 1940 which reflects condi-
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tions in the late 1930s, the other series, variously dated
from 1951-1958, reflects conditions in the early 1950s.

The tabulated results for 28 counties within the
study area are interpreted. These cover, as shown by
the map in Figure 20, all counties except Lenawee sonth
of a lne from Muskegon, north of Grand Rapids and
Flint, to Port Huron, This territory includes all of the
dispersed-city regions except the Saginaw-Bay City-
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Table 5
POPULATION OF SELECTED DISPERSED-CITY REGIONS

19501960
1950 Density 1963 Density Per Cent Change
City Regions Area Population per s¢. mi. Population per sq. mi. 40-50 50-60
Grand Rapids. .. ................... 1262.9 319,104 252.7 402,040 318.3 17.4 25.9
Flint. .. ... 683.9 275,566 402.9 377,009 551.3 18.7 36.8
Lansing. ........... ... .. ... ... 521.9 179,088 343.1 225,112 431.3 33.0 25.1
PortHuran. . .. ..o 259.7 64,258 247 .4 72,524 279.3 23.1 12.8

Midland tri-city complex. The map shows by strip areas
the pattern of non-farm dwelling construction between
the late 1930s and the early 1950s within this 28-county
territory. Comparison of this map with those shown in
Figures 1 and 8 reveals that the patterns are substan-
tally similar in outline. The pattern of the areas of
greatest building activity again confirms the existence
of an eastern and a western urban concentration and
again emphasizes the relatively less density of such
structures in the central area around Lansing.

Before proceeding with a discussion and interpreta.
tion of the data, the following observations should be
made regarding the limitations and presentation of the
data. The white areas on the maps, except for Lenawee
County which was not inventoried, are the congested
or most built-up areas where no culture symbols are
shown in the 1950 map series. These include not enly
the city and village areas of nucleated settlement but
considerable territory immediately surrounding the cor-
porate limits, usually thought of as the “urban fringe”,
Therefore, no exact count of the non-farm dwellings
constructed within the dispersed-city regions is possible
from the data gathered. However, relative comparisons
of the numbers of structure involved and their locations
with respect to highways can be analyzed.

A. CHANGE IN NUMBER OF NON-FARM
STRUCTURES

The change in pumber of non-farm dwellings in the 28
counties analyzed totals 39,211 houses. If one assumes
an average of 3.5 persons per family, these non-farm
dwellings were occupied by roughly 140,000 (137,237)
persons. It is estimated, although not with statistical
precision, that there were approximately 1,164,068 per-
sons living in these rural areas of the 28 counties in 1950.
The corresponding figure for 1940 cannot be calculated
in the same way because the censuns definition of urban
did not include fringe population in that year. How-
ever, since it can be assumed that the 1950 population
had increased at the same rate (by 26.2 per cent) as the
state’s total rural population, the 1940 figure can be
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estimated to be in the neighborhood of 922,399 persons.

The inventory of the 1940 county highway maps
enumerated 9,529 non-farm dwellings within the rural
areas of the 28 counties included in Study Area No. 2.
At the same rate of 3.5 persons per [amily, this means
33,352 persons, or 3.6 per cent of the estimated 1940
rural total, The number of houses counted for the 1950’s
map series was 48,740, accounting for 170,530 people.
That figure is 14.6 per cent of the estimated 1950
population of the rural parts of this study area. Even
more striking than this indicated nearly fivefold in-
crease in the proportion of the non-farm component of
rural population is the contrast between the 26.2 per
cent increase in total rural population and the 411.5 per
cent increase in the number of non-farm dwellings. It
may be concluded that the very high rate of increase of
these dwellings, which are very markedly highway
oriented, dramatically underscores the dispersion of
urban land uses and urban pepulation since World
War 1L

Tt must be remembered, of course, that the above
comparisons cannot be statistically accurate in absolute
terms. The rural population does not necessarily corres-
pond with the population of the areas for which culture
symbols are included on the maps and, as already men-
tioned, the urban definition differed in the two census
periods. Nevertheless, the number of persons indicated
in new non-farm occupancy represents the dispersal
within the countryside of these 28 counties of a popula-
tion equal to that of a fair-sized metropolitan area, and
this movement can be expected to continue to increase
rapidly.

B. NEW DWELLING CONSTRUCTION IN
RELATION TO WEB OF HIGHWAY
IMPACT

The comparison of the change in number of non-farm
structures with the change in rural population is very
striking, but the analysis of the geographical pattern of
the change with respect to highway orientation is
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equally revealing, The number of non-farm dwellings
constructed within the web of impact and outside it
were calculated, The results of the count showed that
28,943 were within the web. This number is 73.8 per
cent of the total of such dwellings, which is practically
identical with the 73.7 per cent of quarter sections
having some non-farm land use within them as found
in the first study area. This correspondence of percent-
ages is not a mere coincidence, but it should be noted
that the study area in one case is 28 counties and jn the
other 47 counties,

In order to visualize this comparison better, the
maps in Figure 21 should be examined. Map A shows
the percentage of houses constructed in the period,
1930s to early 1950s, within the web of impact for each
region within the second study area. Map B shows the

CHAPTER Vi

CONCLUSIONS AND RECOMMENDATIONS

This section of the report has summarized the findings
from two phases of a single project of research. The ob-
jective was to examine the impact which people have
exerted through their use of the major state and federal
highways upon the uses of land and the number of
stritetures built upon the land within a stated interval
of time.

A. SUMMARY OF CONCLUSIONS

The findings of the studies are principally summarized
on a series of maps showing the distribution of non-
farm or urban type land uses in relation to urban cen-
ters and major highways. These maps strikingly reveal
the expansion of the populations and forms of settle-
ment of the urban centers into the surrounding country-
side. More detailed analyses of these maps and data
show very clearly that there are two different but simul-
taneous trends of variation of the incidence and inten-
sity of these urban-type land uses according to the dis-
tance out from the urban centers and the distance back
from the major highways that radiate from those cen-
ters. The resultants of these two trends demonstrate
conclusively that highways are the major means through
which the processes of this urban expansion have ex-
erted their impact upon the land uses in the 47-county
study area.

Measurements of the depth back from the highway
of evidences of impact showed that a very large propor-
tion of the miles of highway and highway frontage have
afforded access for the dispersal of urban phenomena
Over rural lands in the study area. Within this area,

percentage of quarter sections with some non-farm
land uses within the web of impact for each of the same
regions. The patterns of percentages in the two maps
are strikingly similar with the exception of the second
region from theright on the bottom row, which includes
Lenawee County, for which data regarding structures
was lacking for 1950. The agreement revealed by this
visual comparison simply underscores the fact that the
gross land-use map and the map of non-farm dwellings
represent common geographical measures in different
terms of the same statistical population. The contrast
between the numbers of non-farm dwellings constructed
within and outside the web of highway impact reveals
sharply the continuing influence of the major highways
in shaping the pattern of urban dispersal in rural areas.

over 92 per cent of the highway mileage and slightly
more than 82 per cent of the highway frontage have at
least one mile depth of impact. Identification of these
arcas along the highways where there is evidence of
the effects of urban infiltration defined the extent and
paitern of a “web of highway impact” within which
urban expansion has made its mark on the rural lands.
This web occupies about 43 per cent of the total surface
of the study area, but it encompasses 74 per cent of the
quarter sections in that area which have some non-farm
land uses.

These evidences of the expansion of urban phenom-
ena lead to the conclusion that Michigan in its most
populous districts, south of Town Line 16, is rapidly be-
coming dominated geographically by the diffusion and
dispersion of its cities. What these data recorded, then,
is the process of the automobile-induced replacement
and dispersal of the mid-century “population explosion”,
which is introducing an entirely new type of settlement
— the “dispersed city.” Ten dispersed-city regions were
defined and presented. Together, these dispersed city
regions and the web of highway impact which intercon-
nects them form an extensive unified area which may
be called Michigan’s “Dispersed-City Realm”.

Analyses of the data concerning the numbers and
locations of non-farm dwellings built between the
1930s and the early 1950s make clear that the process
of urban expansion, which is producing the dispersed-
city pattern of settlement, is continuing into the present
time.
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(A)

PERCENT OF NON-FARM DWELLINGS CONSTRUCTED
BETWEEN THE 1930'S AND MID-1950'S BY REGIONS

AVERAGE FOR STUDY .AREA NUMBERZ2 -73.8

(B)

PERCENT OF NON-FARM QUARTER SECTIONS
IN WEB OF IMPACT BY REGIONS

AVERAGE FOR STUDY AREA NUMBER | -73.7

Figure 21
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B. INTERPRETATIONS AND
RECOMMENDATIONS

We are wont to think that our cities rank in their impor-
tance to our economy in terms of their population. The
growth in numbers and in importance of activities in
Detroit, for example, certainly cannot be ignored. Yet
the people of the study area, the most populous and ur-
banized region of the state, have created and apparently
are going to continue to develop a pattern of location
and dispersal of their activities in which not one but a
dozen or more cities are important. This development
has occurred as a result of the increased facility of
movement inherent in the use of the automahile and
truck and has taken place within a generally radial and
grid pattern of major highways. The resulting pattern
of urbanized settlement has two major characteristics.
First, there is the dispersal of urban people and facilities
outward from many urban centers to form dispersed-
city regions much larger in area than most people gener-
ally are aware. Second, there is the emergence of an
interconnected pattern of these dispersed-city regions
into what has been called, in this report, Michigan’s
Dispersed-City Realm.

The author is of the opinion that, on the basis of the
preceding summary of the findings of these studies, this
report places the study area in a somewhat different
perspective and that this difference has a bearing on
accepted concepts of highway service and planning.
General recommendations appropriate to such findings
will be cast in the form of questions which this new
perspective raises,

The urban pattern of the stady area is mainly an
integrated and interconnected circle of dispersed-city
regions. The circuit runs from Battle Creek-Kalamazoo
in a clockwise direction to Grand Rapids, to the Tri
Cities, to Flint, Pontiac, Detroit, to Jackson, and on to
the starting point. Figure 22 shows diagrammatically
the urban ring, the “hole in the doughnut”, and the Cap-
itol City region within the “hole.”

It was indicated at the beginning of this report and
has been documented by the observations and analysis
in the report findings that highways are more than
bridges across the spaces intervening between urban
centers. Although they still serve that function, they
are also not only means for interconnecting the city and
the country, but are used and will continue to be used
as the streets and boulevards of one great dispersed eity,

In the process of urban dispersion, highways have
Proved to be major agency and channels for the growth
and expansion of urban activities. This dispersion un-
doubtedly has reduced the pressure for growth and
change within the central cities. Thus highways have
provided avenues of escape for this internal pressure,

The consequent dispersal pattern of urban settlement
which is evolving creates a host of additional short- and
long-range problems. While this report cannot be ex-
pected to solve or even to enumerate such problems, the
perspective provided by the accurate visualization,
quantification, and analysis of existing conditions is a
prerequisite to their recognition and eventual solution.

Inasmuch as the pre-existing highways have become
the streets and houlevards of the new urban conforma-
tion, the limited access highways now in course of de-
velopment must assume the traditional highway func-
tion of inter-communication. To what extent have we
planned our new alignments of limited access highways
so that all parts of the Michigan Dispersed-City Realm
have, as nearly as possible, the same degree of access
to one another?

There are three types of access important to this
discussion; local access which gets people and goods in
and out within each dispersed-city region, interstate
access which takes care of those internal alignments
which carry beyond the limits of the state, and intra-
“urban realm” access which provides communication
between the dispersed-city regions. The basic highway
grid serves the Jocal access needs and the pattern of
Interstate routes radiating from Detroit serves the traffic
for which it was designed. From the standpoint of intra-
“urban realm” access however, should not all of the
major secondary dispersed-city regions as well as De-
troit have equal access to one another? It is the per-
spective of looking at the pattern of cities as a whole
which suggests this question. The least number of major
lines of movement capable of approximating the inter-
connection of all points on a circle is a triangle, Such a
triangle is indicated by continuous and dashed lines on
the diagram in Figure 22. Only one alignment, that
shown by the dashed line, is not already in existence.

The findings of this report concerning the impact
through highways upon land use indicate a pattemn in
which each city reaches out beyond its borders to every
other one of its kind. The development of the region
as a whole is best served by understanding and perspec-
tive which can give each part of the region the maxi-
mum opportunity to have access to every other part.

The patterns shown by the maps in Figures 1, 3, 9,
19, and 20 show a vast intermittent web of urban type
establishments. This weblike pattern follows faithfully
the alignments and interconnections provided by the
highways. This is the pattern of a future Michigan,
much more widely urbanized than at present. The im-
portant significance of the gross pattern of land uses in
Figure 1 is that it predicts the trend of the future pat-
tern of settlement within our state.

Locally, urban population will become more dis-
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persed, but on a statewide basis it will become more
concentrated within the areas of the present dispersed-
city realm, both within the dispersed-city regions and
within the composite web of highway impact. The ter-
ritories now occupied by these categories of settlement

will be extended outward from the urban concentra-
tions and further back into the agricultural and forested
areas at even greater distances from the highways
which are the major agencies and channels of popula-
tion dispersal.
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SECTION VI

An initial survey of the significance of a highway im-
provement program as a factor in the economic field
revealed that there are several kinds of impact that such
a program has on the national economy. First, the oper-
ation of the program is itself an economic activity and
as such it affects current economic trends. Secondly, a
highway improvement program is a productive process
which, long range, produces a better and/or extended
highway facility or system which improves the highway
transportation service and so increases the efficiency of
enterprises using that service, Affording access to land
is also a basic service of highways; therefore, improve-
ment or extension of this access service tends to influ-
ence the utilization and value of the lands served. High-
way improvement programs are the responsibility of
government which can employ them as instruments of
economic and social policy to stimulate business activ-
ity, to increase national productive efficiency, or to en-
courage or direct the development of lands.

This series of studies has analyzed and determined
the kind and extent of the effects of certain types of
highway improvements on land uses, land values, retail
trade, community growth, and the development and
patterns of settlement over large areas of the state.

Highway Improvements and the Uses and
Value of Land

These studies have found that highway improvements
influence the value of lands through their effect on the
possible uses of the lands served. If the improvements
make it possible to devote the land to a higher type of
use o1 if they make the existing use more profitable, the
land value will be increased. However, the degree of
improvement and several other factors affect the results.

128

The Dort Highway study (See Section 1V) found
that the paving of that artery in 1926-27 had different
effects on land values in different parts of the affected
area, Abutting property, which afforded potential front-
age sites for mercantile or industrial use, exhibited sub-
stantially greater price increases than other areas, which
showed mixed trends. But the largest changes in land
value took place when large tracts of the original farm
land were subdivided for residential or other more in-
tensive use. There was relatively little change in the
smaller, or already subdivided, parcels. Moreover, the
early industrial and commercial developments made the
area less attractive for residential use. In other words
the highway had varied effects, depending on the phase
of the improvement process and the stage of develop-
ment of the affected area.

The study of the effect of highway improvement on
farm land values (See Section I1) found strong indica-
tions that farm-to-market roads in southern Michigan
have been so well developed that increasing the density
of the grid of all.weather roads does not serve to in-
crease the per acre value of farm lands in the service
area of the improvement. Thus, it is clear that in such
areas, proximity to a hard surface road is not a sound
basis for determining non-user benefits or land values
in right-of-way acquisition.

The more massive influence on land use exerted by
development of a system of major highways is described
and Nustrated in Section V.,

Effects of Highway Relocations and By-Passes
on Retail Businesses

Several studies investigated the degree that retail busi-
nesses, particularly those catering to motor vehicle and




motorist needs, are dependent on immediate proximity
to major highway routes. This was done by analyzing
sales of such establishments before and after through
traffic on such a route had been diverted to a relocated
or by-pass highway. Although the coincidence of most
of these studies with the 1957-58 recession made it diffi-
cult to isolate the highway influence, useful and enlight-
ening results were obtained.

On the section of Grand River Road in Qakland
County abandoned as a state trunkline with the open-
ing of the new section of Interstate 96, the relocation
appeared to intensify the effects of the recession in the
case of such highway-oriented establishments as gas
stations and restaurants., However long-range effects
appear to be constructive in promoting industrial and
other local economic activity in the area. (See Section
IL.)

The studies of retail business in by-passed towns
and cities (See Section II and 111} found that only gas
stations and other highway-oriented businesses were
adversely affected and that most businesses including
some of these are dependent on local trade for stable
activity. The most basic and important finding of these
studies is that retail business in most of the by-passed
cities made relatively greater gains than in Michigan as
a whole. If business gained, it increased more than the
state average; il it declined, the decline was less. In
each case, the degree of gain was inverse to the size of
the city.

Therefore, results emphatically refute the allegation
that a by-pass will “kill” business in a small town. The
clear conclusion is that a basically healthy local retail
economy can only benefit from having through traffic
diverted from the main business streets and district to
a by-pass highway,

Nevertheless, relocation of a major highway or the
opening of a by-pass around a small city makes funda-
mental changes in patterns of movement which have
basic importance to the business of the community
which may require adjustments of methods and outlook.
Local businesses and people should be assisted in this
Process by providing them with accurate information

regarding the plans for and probable effects of such
changes,

Effects of Highway Improvements on

Community Growth and Patterns of
Seftlement

As stated in the Foreword, studies of the whole range
zegnjlpficts made by the creation of the major highway
. W ork were not within the scope of this research
Project. Anything like a complete study of those im-

pacts, which represent the most profound and perma-
nent effects of highways, would have had to include
investigations of a long list of complex processes and
relationships. The following paragraphs merely suggest
the variety and character of the fields and problems
involved.

The growth and redesign of urban communities and
changes in the relationships between such communities
and between them and their rural environment.

Changes in the character, methods and organization
of the manufacturing industry and of retail and whole-
sale trade.

Changes in the methods, patterns of life, and the
economics of agricultural areas, and in the educational
organization and plant.

Shifts of utilization and emphasis among the various
established and new services in the total field of trans-
portation,

Development of a new recreational industry and
of areas for its activities.

Most of these changes, motivated by powerful new
attitudes and habits regarding spatial relationships
which resulted {rom the universal utilization of motor
vehicles and the highways developed for their service,
are at least hinted at in the discussion of economic fac-
tors in Section 1. Certainly as important as these phases
of economic and civic change are the accompanying
and possibly motivating shifts in social attitudes, organ-
ization and impulses,

While the effects of highways in these several fields
werenot investigated separately and in detail, the maps,
charts and discussion of the “Geographical Pattern of
Gross Land Uses” in Section V of this report may be
said to present the overall summation of the gross im-
pact of all these various effects in their respective fields
as they have left and are still making their mark on the
patterns of settlement in the most populous major area
of the state. What the data in that section record is the
process of the automobile-induced replacement or dis-
persal of the mid-century “population explosion” to
create an entirely new type of settlement — “the dis-
persed city.” The findings indicate a pattern in which
each city reaches out beyond its borders to form a web-
like pattern which follows faithfully the alignments and
inter-connections provided by the major highways. The
important significance of this gross pattern of land uses
is that it predicts the shape of the future pattern of set-
tlement within our state. Locally, urban population
will become more dispersed, but on a statewide basis it
will become more concentrated within the area in the
southern half of the Lower Peninsula which is becom-
ing dominated, geographically, by the diffusion and
dispersion of its cities.
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