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ABSTRACT

USE-VALUE ASSESSMENT IN MACOMB COUNTY, MICHIGAN:
SIMULATED EFFECTS ON TOWNSHIP FINANCES IN
FIVE TOWNSHIPS IN THE RURAL-URBAN FRINGE,

1960-1969

By

James Gilmore Ahl

This work constituted one segment of a study
undertaken by the Michigan State University Agricultural
Experiment Station (East Lansing) to investigate changes
brought about in agricultural land use on the rural-urban
fringe of rapidly expanding metropolitan areas. The major
objective was to investigate the redistributive effects in
local governmental taxation of two differing use-value
alternatives to ad valorem property taxation. Five town-
ships in the rural-urban fringe of Macomb County during
the time from 1960 to 1969 formed the study area.

Using a stratified random sample drawn from the
property tax assessment rolls (the sample frame) for the
five study townships for the year 1960, estimates were
formed of farm assessed valuations and farm land acreages
for the years 1961-1969. A complete censué was taken of

assessed valuations per acre greater than or equal to
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ninety-five percent of the sample frame. From the samples
taken, three series of models were formulated. The first
model investigated the ad valorem taxation system for the
years 1960-1969. The second series of models simulated
the taxation system if plain use-value assessment had been
operable in these townships in this time span. The third
series of models simulated property taxation under deferred
taxation. Three participation levels and three selected
theoretical farm land use-~values were used with both the
simulated plain and deferred taxation models. The deferred
taxation models incorporated two differing proportion
levels of participation as well as two periods of‘ﬁroll—
back."

All five townships experienced large increases in
equalized valuations and téx revenues in the ten year study
'period. Non-farm land equalized valuation and revenue in-
creased considerably more than farm equalized valuation
and revenue in this same time period. Farm land acreage
decreased considerably in the most urban township and very
little in the most rural township.

Township tax rates increased under both plain and
deferred taxation in all townships, but were less under
deferred than plain use-value taxation. In the more urban
townships, where there is less farm land assessed valuation
énd farm land acreage to participate in use-value assess-

ment, the tax rates increased less than in the more rural
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townships where a large share of township equalized valua-
tion and township revenue is derived from the farm sector.

Millage rates in the non-farm and non-participating
férm land sector increased considerably under plain use-
value assessment. The increase in these millage rates was
greater in the more rural townships. Millage rates in-
creased also under deferred taxation but the increase was
less than under plain use-value assessment. The increase
-in millage rates was less under the five year than under
three year deferred taxation as more tax revenue was re-—
turned to the township tax coffers from farmers ceasing to
participate in deferred taxation. 1In the more rural town-
ships, the millage rate increases were not as great éf the
higher levels of participation. Millage rates decreased
more ih the participating'farm land sector than the in-
crease in the non-farm or non-participating farm sector of
each township. Again, decreases were larger in the more
rural townships than in the more urban townships.

Farm land tax revenue needed for compensation from
the non-farm and non-participating farm sector was greater
in the more rural townships. The higher the level of
participation, the greater the tax revenue needed from
these other two sectors.

Limited sales data was compared to equalized val-
.uations for certain years and in certain legal sections of

the townships. Assessment ratios were formulated and
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showed great variability in property valuation. High sale
prices of farm acreage indicated that even deferred taxa-
tion, with its "roll-back" penalty, would not be overly

effective in keeping land in agricultural use.
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CHAPTER I

INTRODUCTION

General Introduction

In the twenty-five year time span since the end of
World War II, the counties of southern Michigan have under-
gone considerable change in terms of land use.l Several
major forces have contributed to this change. Population
in the majority of these counties increased tremendously
between 1945 and 1970; this population increase has been
primarily from rural to urbanizing areas. Migration from
other states and increased birth rates have also played a
part in this population increase. This increasing popula-
tion in southern Michigan has resulted in land use problems
of a very critical nature. Because the larger expanding
urban areas and the "prime" agricultural land are both
located in. southern Michigan, one of the most serious of
the land use problems has been, and continues to be, the
rapid disappearance of Michigan's "prime" agricultural

land. The disappearance of "prime" agricultural land is

lBy southern counties, the author is referring to
those Michigan counties lying south of an imaginary line
stretching from the Muskegon area to the Bay City area.
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especially pronounced in the rural-urban fringe areas
around the larger and rapidly expanding metropolitan areas.
Along with and associated with the disappearance of "prime"
agricultural land in southern Michigan is the "scattera-
tion" or "leapfrogging" of urban development around the
remaining land in agricultural use.

Agriculture has been strongly affected by the
rapidly changing land use patterns developing in southern
Michigan. Urban and suburban residents demand more gov-
ernmental services, but the cost of these services must be
borne by all sectors of the economy, including agriculture.
Property taxes must increase to pay for the additional
local services and the higher cost of government at tﬁis
level. Real estate developers, as well as others creating
land scatteration patterns; bring about higher land prices
than those normally prevailing in an agrarian setting.
Higher land prices in turn create higher property assessed
valuations and thus bring about higher property taxes to

be paid by agriculture. Stocker states that:

Property taxes are a fixed cost of agricultural
production. The owner's tax bill does not vary with
output or with the price of farm products. Even if he
allows his land to lie idle, the taxes are not af-
fected, in the short run at least. Moreover, the
farmer is likely to feel particularly helpless in the
face of rising property taxes because, unlike other
costs that are subject to his personal control, prop-
erty taxes are governed largely by the will of the.
community. Finally, opportunities- for "shifting" the
property tax are limited, because the farmer typically
sells his product in a market in which his individual
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influence is negligible. He cannot pass the tax on to
the consumer in the form of higher prices.

Higher land prices and higher taxes thus make it very
difficult for an agricultural owner and operator to effi-
ciently compete where these conditions are found.

To alleviate one of the many problems faced by the
agricultural industry in each individuai sfate, that of
increasing property tax in terms of decreasing income and
property taxes based upon the potential and not the actual
market price of farmland, many of these states have enacted
legislation aimed at reducing the ad valorem (according to
value) property tax paid by farmers. This legislation saw
its beginnings in specific legislation for agricultural
property taxation in Maryland in the early 1950's and hasv
come to be called use-valuée or preferential assessment.3
Essentially, use-value legislation states as its prime
credo that land in agricultural use will be taxed on its
use in agriculture and not on its probable use or value

for other purposes. By taxing agriculture land under

2U.S. Department of Agriculture, Economic Research
Service, Frederick D. Stocker, "How high are farm property
taxes," The Farm Cost Situation, ARS Pub. 43-75 (FCS-24)
(Washington, D.C.: Government Printing Office, May, 1958),
p. 36.

3U.S. Department of Agriculture, Economic Research
Service, Thomas F. Hady and Thomas F. Stinson, "Taxation
of farmland on the rural-urban fringe: a summary of state
preferential assessment activity," Agric. Econ. Report No.
119 (Washington, D.C.: Government Printing Office, Sept.,
1967).
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use-value assessment instead of ad valorem taxation, there
is a belief by the states having this type of legislation
that each individual agricultural property owner will be
able to remain in farming by giving him a "tax break."
This, hopefully, will alleviate the need for premature
sale of the property for non-agrarian purposes and also
will create "green belts," agricultural preserves, or open
space lands, especially in the rural-urban fringe of the
expanding metropolitan areas.

In 1969, use-value legislation was introduced into
the Michigan legislature but the several versions of this
type of property taxation "died" quiet deaths in various
committees. One version, H.R. 2533, passed the House and
Senate in the 1970 legislative session and finally came to
rest in the House's Commitﬁee of the Whole. Now another
version of the previous use-value legislation, H.B. 4100,
has been re-introduced by Representative Spencer from

Lapeer County and his associates,4

Objectives of the Study

Because use-value legislation will affect the
incidence of the ad valorem property tax in Michigan, a

research project was undertaken to investigate the

4For one version of H.B. 4100 which is subject to
change, the reader is referred to the Appendix, p. .
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economic effects of use-value assessment on land use

patterns.5 This individual study of one county is part of

the research project and will investigate some financial

or redistributive aspects of use-value assessment in a

rapidly urbanizing county of Michigan. It has as its

major objectives:

l.

To determine past effects in ad valorem taxation
and the incidence of that taxation on agricultural
and non-agricultural lands in selected townships
of Macomb County.

To measure the effects of plain use-value assess-
ment using simulation models in the same selected
townships of Macomb County with plain use-value
tax features and the effect of this type of assess-
ment on local govetnment revenues, millage rates,
and the incidence of the tax burden between the
farm and non-farm sectors.6

To measure the effects of use-value assessment

with "roll-back" or deferred tax features in the

5"Economic effects of use-value assessment on land

use patterns," Michigan Agricultural Experiment Station
Project No. 1047, currently being conducted by the Depart-
ment of Resource Development, Michigan State University,
East Lansing, Project leader is Dr. Raleigh Barlowe.

6Plain use-value assessment means that lands de-

voted to agriculture are assessed on the basis of their
value in agriculture and other potential uses are to be
ignored by the assessing officer.
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same selected townships of Macomb County and the
effect of this type of "roll-back" or deferred
assessment on local government revenues, millage
rates, and the incidence of the tax burden between

the farm and non-farm sectors.7

This study will first present a short overview on
the general property tax, then a short discussion of use-
value and the general types of use-value in the states
having this type of legislation. The study area will then
be described in terms of its physical and economic aspects
and the relevance of Macomb County in this part of the
study. The methodological approach will then be described
which will include explaining and defining the rural-urban
fringe, both generally and‘for operational purposes. The
sample design selected representative farms in this fringe
area. From these selected sample farms, estimates were
made of the incidence of taxation at the township level
between the farm and non-farm sectors. Several models
were then used to measure the incidence or distributive
effects of the current taxation system as well as the
taxation systems under plain use-value assessment with and

without "roll-back" provisions. Analysis will follow

7"Roll—back" or deferred assessment means that
farmers ceasing to participate in use-value assessment
must pay, in the form of a penalty, part or all of the
back taxes due on the agricultural land.

P
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afterbthe-basic models have been described. Finally, a

summary and policy recommendations will be made to describe
what has happened and what may happen to agricultural land
lying in the rural-urban fringe areas of rapidly expanding
metropolitan areas under existing and use-value systems of

property taxation.



CHAPTER 11

AGRICULTURE AND TAXATION

The General Property Tax

The general property tax, or as it has commonly
come to be called, the ad valorem property tax, is one of
the oldest and the most important taxes to be found in the
United States. Barlowe states that ". . . this tax is far

and away our most important tax on landed property.“8 For

local governments, this tax on (landed) property has become -

and currently is the major source of revenue. Until 1934,
in Michigan, this tax was levied by both state and local
governments, but since that time has been imposed only by
local governmental units.9 In 1960, general property tax
levies in Michigan were $851 milliop;»by 1970 they had

increased to $1,795 million.10

. 8Raleigh Barlowe, Land Resource Economics: The
Political Economy of Rural and Urban Land Resource Use

(Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1958),
p. 534.

9Densel C. Cline and Milton C. Taylor, Michigan:
Tax Reform (East Lansing, Michigan State University, In-
stitute for Community Development and Services, 1966),

“p. 19.

10Michigan-Abstract (East Lansing, Michigan State
University, Bureau of Buslness and Economic Research, 8th
ed., 1970), p. 529.




Because the general property tax is the major
source of local revenue, both in Michigan as well as
throughout the United States, and because it is one of
the most critical of the taxes paid out of income by the:
owners and operators of agricultural land, it is necessary
to understand some of its operation. An understanding of
the ad valorem property tax and its operation is especially
critical to those who are interested in agricultural land
located in the rural-urban fringe.ll

Our founding fathers, some two hundred:yearS'ago,
believed that there was a strong correlation between
wealth and land ownership. This was essentially true in
that period of time. The ownership of land and its re-
sources constituted a source of wealth that could be suit-
ably taxed by the local gévernments and by the stétes.

Jensen stated that the:

. « « chief precedents (of the real property tax) are
found in the English land and property tax concepts
the early settlers brought to the American colonies
and in the early quitrents which the settlers in some
colonies paid to agents of the Crown.l2

Wealth, of course, has now come to have a different conno-

tation than it did in‘the early developmental stages of

llThe author will discuss the rural-urban fringe,
both in a general and operational context in Chapter III.

12Jens P. Jensen, Property Taxation in the United
States (Chicago: University of Chicago Press, 1931),
Chapter II.
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this nation. Land ownership, and the uses to which this
land is put, varies much more now than it did while our
nation was developing.

Land now has come to be viewed as a gift of nature,
whereas wealth is considered a levy on a potential yield
of assets, not necessarily those of land yield. Henry

George made the distinction when he stated that:

A house and the lot on which it stands are alike
property, as being the object of ownership and are
alike classed by the lawyers as real estate. Yet in
nature and relations they differ widely. The one is
produced by human labor, and belongs to the class in
political economy styled wealth. The other is a part
of nature, and belongs to the class in political
economy styled land.l3

The general property tax is a tax upon all wealth, tangible
and intangible, movable and immovable that has exchange
value or the gquantity of oﬁe thing that will be given for
another.. The general property tax has many characteris-
tics. Jensen stated its most important characteristics

when he said that:

It has long been customary to comprehend property
taxes in the United States under the name of the gen-
eral property tax, whose ruling concept is that all
property is valued uniformly and taxed at a uniform
rate in each taxing jurisdiction. This concept is and
has been unquestionably the outstanding_characteristic
of American taxation. (Italics added.)l1l4

l3Henry George, Progress and Poverty: An Inquiry
into the Cause of Industrial Depressions and of Increase
of Want with Increase of Wealth-the Remedy (New York:
Random House, a reprint of his 1879 edition), p. 337.

14

Jensen, op. cit., p. 1l.
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The general property tax essentially consists of
two main categories of taxation. These are the categories
of real and personal property taxation. Personal property
taxation is classified into two sub-categories. These are
tangible personal property which includes a great variety
of goods such as business furniture, manufacturer's in-
ventories, farm machinery and harvested crops. Intangible
personal property is mainly contractual rights that have
been acquired by individuals or corporations and are items
such as stocks, money, and book credit. Réal property, or
real estate as it is sometimes called, also has two sub-
categories of taxation. The first category consists of a
tax on land and the second is a tax on improvements or

15

buildings. The distinction between real and personal

property is a fine and ofﬁen relative one. Real property
usually is made up of immovables.16
Because the real property or ad valorem property
tax is of both ancient vintage and also the chief source
of revenue for local governments, it has gathered much

criticism over the years. Barlowe states that ". . . like

most taxes, the property tax has both its strong and weak

15On the township property tax assessment records,
these two categories of taxation are classified as farm
vacant and farm improved. The classification will be dis-
cussed in more detail in Chapter III.

16Harold M. Groves, Financing Government (New York:
Holt, Rinehart and Winston, 6th ed., 1964), pp. 50-53.
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17 , . . . .
Our concern in this dissertation is not as

points."
much witﬁ the strengths as it is with the weaknesses of
the property tax. Groves states that the theoretical
limitations of the property tax are that: (1) it is a
poor measure of benefits receivéd; (2) double taxation is
encountered; (3) there are alternative procedures with
debts and credits; (4) it ignores the intangible asset of
personal abilities; (5) it creates an inconvenience in
that some property may go for long periods without earning
income; (6) it is a burden to lower income and elderly
people; (7) it is regressive in nature; (8) it is mal-
adapted to modern conditions; and (9) there is a poor
correlation between thé property tax and the income from

18 These criticisms are applicable to all

that property.
property, but when dealing'with agricultural land on the
rural-urban fringe, the criticisms become much more im-
portant. The last criticism, for example, that there is a
poor correlation between the propefty tax and the income
from that property, is especially relevant in dealing with
agricultural land lying in the fringe areas of expanding
metropolitan areas where land is undergoing the conversion

from agricultural to urban use. In rural areas, an owner

and operator of agricultural land is generally paying

17Barlowe, op. cit., p. 558.

18Groves, Op. cit., pp. 57-66.
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taxes from the income of the agricultural productivity of
that land. This land is valued, assessed, and taxed on

that productivity base. However, with the encroachment of
suburbia and the expanding metropolitan population needing

land for non-agricultural uses, problems arise.

Urbanization and Its Effects on
Agriculture

Land and its resources always have and always will
undergo change, both in terms of ownership as well as of
changing use. Barlowe terms this as "succession in land

use" and then states that:

Land resources tend to move to those owners who
bid the most for their control and to those uses that
offer the highest return for their utilization. This
concept operates with rural and urban lands alike.l®

Land that was once barren now contains large cities, land
that was once desert now grows crops. Two hundred years
ago our country's economy was agrarian in nature, now it
is largely industrial as well as becoming increasingly
service-oriented. Our population two hundred years ago
was rural, but now, in this, the twentieth century ". . .
ours is an increasingly urban population, which demands
that more and more land be converted from rural to urban

20

uses." Of course, in the conversion of this rural land

19Barlowe, op. cit., p. 219.

20A. Allan Schmid, Converting Land from Rural to
Urban Uses (Baltimore: Johns Hopkins Press, 1968), p. 3.
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to urban land, many conflicts and problems arise. Barlowe
and Hostetler, in discussing subdivision trends in south-

western Michigan stated that:

. . . the appearance (of subdivisions) has created
problems both for cities and for agriculture--for
cities because laying out subdivisions normally sets
the land use pattern for years to come, and for agri-
culture because many new subdivisions have blossomed
out in areas occupied by productive farms only a few
years before.

This conflict in land use on the rural-urban
fringe has many names. One of the more common is "suburban
sprawl." Because "suburban sprawl" has an important effect .
upon agricultural land owners and operators in the rural-
urban fringe, it is necessary to first discuss "suburban
sprawl" and then to investigate its effects upon rural-
urban fringe land that is in agricultural production and
use. In the succession of land from its'natural state to
higher and better uses, ". . . one possible major causative
factor of suburban sprawl can be eliminated——agriculture.“22

Yet it is upon agriculture that the effects of suburban or

urban sprawl are very noticeable. The requirements of

21Raleigh Barlowe and John E. Hostetler, "Sub-
division trends in southwestern Michigan, 1944-1958,"
Quarterly Bulletin of Michigan Agricultural Experiment
Station, Michigan State University, East Lansing, Vol. 42,
No. 2 (Nov., 1959), Reprint, p. 373.

, 22Marion Clawson, "Urban sprawl and speculation in
suburban land," Land Economics, Vol. 38, No. 2. (May, 1962),
p. 100. -
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agricultural land for non-agricultural uses have strongly

affected the use of agricultural lands in the fringe areas.
"Suburban sprawl" has been defined and described

many ways. Harvey and Clark state that ". . . sprawl is

sometimes described as the scattering of urban settlement

23

over the landscape."” Clawson defines sprawl as ". . .

large closely settled areas intermingled haphazardly with

24

unused areas." Clawson then goes on to state that raw,

underdeveloped suburban land has several peculiar charac-

teristics (enumeration added):

(1) . . . land for suburban development is not a homo-
genous commodity, any more than is land for any other
possible use.

(2) The history of land ownership usually results.in a
present ownership pattern of variable size tracts of
land owned by different owners.

(3) The owner of a discrete tract often must sell it
all, or a major part, if he wishes to sell any.

(4) Society, acting through government at the same
level, has given suburban land further special charac-
teristics (such as) location with respect to transpor-
tation, to water supply, to sewerage, to other
services . . .

(5) Society has affected the value of suburban land in
other ways--by taxes, by zoning and building codes,
and the like.

(6) suburban land also differs greatly in accessibil-
ity, especially to major highways and sometimes rail
lines.

(7) The market for suburban land is a derived one,
dependent upon the market for dwellings, shopping
centers, or industrial plants erected on it.

23Robert 0. Harvey and W. A. V. Clark, "The nature
and economics of urban sprawl," Land Economics, Vol. 41,
No. 1 (Feb., 1965), p. 1.

24

Clawson, op. cit., p. 99.
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(8) Lastly, the market for suburban land is usually
very thin. There are very few buyers and sellers at
any one time.

Suburban sprawl appears to many to be an unplanned,
uncontrolled, uneconomical use of land over time. Harvey
and Clark state that this sprawl has one of three distinct
forms. The first form is low density development. This
is the gluttonous use of land in opposition to a value
judgment about a higher density which would have been more
appropriate. Ribbon development sprawl results in seg-
ments which are compact within themselves but which extend
axially and leave the interstices undeveloped. Leap-frog
development is the settlement of discontinuous, although
possibly compact, patches of urban land uses.26

All three types of sprawl have an effect upon
agricultural land in the rural-urban fringe. The type of
sprawl found in a particular locality at a particular
point in time, or even the cause of sprawl, is not unim-

portant.27 What is more important, however, is that

251pid., pp. 101-102.

26Harvey and Clark, op. cit., p. 2.

27House states that ". . . the causes commonly .
given for sprawl include land specunlation, physical and
geographical characteristics which promote undesirable
land development, real property taxes, and governmental-
policies." See U.S. Department of Agriculture, Economic
Research Service, Peter W. House, "Opposing views of taxa-
tion of land near cities" (Washington, D.C.: Government
Printing Office, June, 1968), p. 1.
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sprawl, in general, creates overall unfavorable conditions
in land use and taxation that affect an individual farmer
actively engaged in agricultural production in rapidly
expanding metropolitan areas of growth.

The owner or operator of farmland in the rural-
urban fringe finds himself in a peculiar situation. On
the one hand he is actively engaged in full-time farming.
At a point in time, though, he will find himself caught in
the conflict of continuing in agriculture or cashing in as
the immediate seller of his land for non-farm use. Scofield

elaborates upon this when he states that:

Bona fide farmers tend at first to be unwilling
participants in and indifferent bystanders to the rate
and direction of urban dispersal. Later, they become
aware of the new problems and decisions involved if
they are to realize the maximum gains and advantages
from their ownership of land lying in the path of
urban growth.28 .

Involved in this conflict of productivity versus sale,
there are several reasons why an individual farmer may
decide to sell his farmland besides just'increasing prop-
erty taxes. Several of these reasons, and these do not
comprise a complete list, are the cost-price squeeze, non-

farm job opportunitieé, retirement plans, debt pressure,

28U.S. Department of Agriculture, Economic Research
Service, Current Developments in the Farm Real Estate
Market, William H. Scofield, "The land market in the urban
fringe" (Washington, D.C.: Government Printing Office,
Oct., 1961), p. 26. .
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lack of hired labor, lack of expansion opportunities,
estate settlement, the desire for an urban environment,-
and of course, the prospect of earning high capital gains.
These reasons for éelling, and the demand for the limited
supply of agricultural land, create several conflicts.

The immediate conflict arising is that the value and hence
the price of the agricultural land in the rural-urban
fringe increases. The price of the land in turn is deter-
mined by the various uses to which it can be put. Sargent,
writing in 1959, categorized the prihcipal factors affect-
ing economic supply and demand for land into endogenous
and exogenous factors. He listed the endogenous factors
or the physical attributes of land as soil, fertility,
'permeability, texture, slope, cover, wildlife, topography,
known subsurface minerals,'and water. The exogenoﬁs fac-
tors he divided into the categories of geographical, eco-
nomic, social and cultural, governmental, technoiogical,
and population factors.29 The endogenous or internal
factors, coupled with the managerial abilities of an indi-
vidual farmer determines the productivity of the land for
agricultural uses. A farmer, wishing to exéand his opera-
tion to meet better econcmies of scale in a competitive

economy, can not obtain credit for more than the appraised

29Freder1.c 0. Sargent, "Land market and price
analysis in an agro-industrial economy," éppralsal Journal,
Vol. 27, No. 3 (July, 1959), p. 362.
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value that the land will support. Even if he can bid for
and obtain a small acreage of land adjacent to his present
farm without the addition of more capital investment in
machinery and equipment, the dilemma of how much time is
left before he must sell his entire farm and leave the
agricultural industry permanently still remains. Property
taxes, because they are a fixed cost of operation regard-
less of his productivity and income, further affect the
timing of an agricultural land owner's decision to dispose
of his land for urban use.

The agricultural owner and operator today finds
himself in a difficult position if he wishes to remain in
agriculture. To remain in a competitive position, he must
not only become more efficient in his managerial practices,
but while increasing his economies of scale, he must expand
his operation in terms of land and capital. This in turn
creates still higher taxes that must be paid, including
property taxes which have taken on an ever increasing
proportion of his net farm income. Total taxies levied on
farm real estate in Michigan increased from $13.7 million
in 1950 to $68.7 million in 1969. Taxes levied on farm
real estate as a percentage of net farm income in Michigan
in 1950 were 4.2 percent and in 1969 had increased to 19.0

percent.30

30U.S. Department of Agriculture, Economic Research
Service, Farm Real Estate Taxes: Recent Trends and Devel-
opments, RET~10 (Washington, D.C.: “Government Printing
Office, Feb., 1971), pp. 6, l4.
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This increase in property taxes is the result of
several forces over which the agricultural owner and op-
erator has little control. Besides being caught in a
cost-price squeeze, the cost of local government adminis-
tration and services continues to increase every year.

The property tax, which is derived from the assessed val-
uations of property which in turn is theoretically derived
from the market price of property, is also increasing. Ad
valorem appraisal practice suggests that land valuations
should be based on the highest and best permitted use of
land. This appraisal philosophy in turn partially helps
to create scatteration patterns and suburban sprawl. In
rural areas, the assessment of agricultural lands is not
difficult because of the evidence available to the indi-
vidual assessor as to past and present use to which the
land has been and is put. On the rural-urban fringe,
however, the probable demand for land to be put to urban
uses, modified by a time factor and uncertainty about
future market value, creates severe assessment problems.

Coupled with increasing property taxes, the cri-
teria under which an assessor must value property, and the
demand for agricultural land in the fringe areas, a farmer
may hope to keep his land in agricultural production be-
cause he believes farming is a highly desirable way of
1life. The alternative facing him is to sell to an indi-

vidual for non-agrarian motives such as speculation,
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investment, tax avoidance, recreation, residential use, or.
prestige or keep the land as his own "retirement" fund.

He may sell to housing developers who wish to change the
land to a more intensive use. He may also have an oppor-
tunity to sell the land to either industrial corporations

or a governmental_unit.31

Use-Value Assessment and Agriculture32

During the past fifteen years, there has been a
growing interest in many states, including Michigan, to
seek an alternative to the present system of ad valorem
property taxation on fqrmland and especially farmland and
open-space land in the rural-urban fringe. This interest
has grown from the béliefs-éf ﬁéhy that the current system
of taxation as it concerns'agricultural land: (1) places

an excessive tax burden upon bona fide farmers; (2) results

31Sargent discusses at greater length the varying
motives for purchasing and owning land. See Frederic O.
Sargent, "The demand for land in Texas," Misc. Publication
235, Texas Agricultural Experiment Station, College Sta-
tion, Texas (Oct. 10, 1957), pp. 1l-4.

32This-section is a product of many sources. Sev-
eral of the more important were Hady, op. cit., Richard E.
Friday, "Summaries of state legislation dealing with the
preservation of farmland," Agric. Econ. Exten. Bulletin
547, Cornell University, Ithaca, New York (Oct., 1969),
and Raleigh Barlowe, Gordon Bachman, and James G. Ahl,
"Use~value assessment legislation in the United States,"
paper distributed at the annual Regional Northeastern
Agricultural Experiment Station Meeting, New York, N.Y.,
Dec. 7-8, 1970.



22

>

in a disorganized conversion. of land from rural to urban
uses in.the rural-urban fringe areas; and (3) encourages
the disappearance of open-space in the rural-urban fringe
area. Proponentsvof use-value assessment of farmland for
taxation believe that the above mentioned problems could
be greatly relieved by the passage of legislation that
would reduce the present property tax burden on farmland
and land lying within the rural-urban fringe. Conse-
quently, many states have passed legislation dealing with
assessment of agricultural and open-space land.

While each of the alternative tax procedures that
have been passed by varying state legislatures is unique
unto itself, there nevertheless exists enough similarity
among some to enable them to be grouped into general
classifications. This legislation generally falls into
five categories of alternatives. These are: (1) plain.
use-value assessment; (2) deferred (often referred to as
roll-back) taxation; (3) contractual agreements for ease-
ment or development rights; (4) use-value assessment com-
bined with planning or zoning; and (5) a fifth type of
alternative which could be classified as use-value assess-
ment. This fifth type of alternative is called the classi-
fied property tax.

The plain use-value assessment laws usually stipu-
late that lands actually devoted to agriculture (or other |

land qualifying under the legislation) be assessed on the
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basis of its value in agriculture, and that other potential
uses are to be ignored by the assessing officer. Thus,
under plain use-value assessment, the criterion of value
is based upon value—in—use rather than current market
value of existing or potential uses. This criterion of
value is the essential feature of this type of alternative
and is designed to prevent nearby changes in land use from
having an effect upon the assessed valuation of the prop-
erty. As of January, 1971, several states had this type
of use-value assessment; they include Arkansas, Colorado,
Connecticut, Delaware, Indiana, and New Mexico.

Deferred taxation (or roll-back taxation) repre-
sents a type of alternative in which two assessed values
are placed upon each parcel of qualifying land. One value
represents the value in usé as under plain use-value as-
sessment. The other value represents the value the prop-
exty WOuld have had in the absence of use-value assessment.
As-lbng as the land remains in an appropriate use as des-
ignated in the legislation, property taxes are based on
the value-in-use criterion and the remaining taxes that
would have applied in the absence of use-value assessment
are deferred or postponed. However, if the land changes
to a use not designated in the legislation, all or part of
the amount of deferred taxes become due. The number of:
years for which the deferred taxes are due varies by state

as does the percentage of the deferred taxes. States
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having this type of use-value legislation as of January,
1971, were Alaska, Maryland, Minnesota, New Jersey, Rhode
Island, Texas, and Utah.33

A typical arrangement in the development rights
and easements approach is for the qualifying landowner to
sign a long-term contract agreeing to surrender his non-
agricultural development rights - for the life of the con-
tract. In return, the landowner would have his property
assessed only on the basis of its value in agricultural
uses. An alternative approach would have the farmer sell
an easement right to all non-agricultural development on
his land for a specified number of years. In return, the
assessing officer would consider the effect of the easement
upon the value of the property when assessing for property
tax purposes. In most casés,.there is a penalty'éither in
the form of a fine, deferred taxes due, or a capital gains
tax, i1f the contract is broken by converting or selling
the land for a non-agricultural use. States having this
type of legislation currently are Florida and Oregon.

The planning and zoning approach attempts to com-
bine features of the use-value assessment or deferred

taxation approach with official planning or zoning efforts.

33See the Appendix for legal references to indi- .
vidual state use-value assessment. As a state, Minnesota
has two types of legislation concerning use-value assess-
ment so it is located both under plain use-value assessment
and also under the classified property tax section.
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The result is typically a selective form of use-value
assessment or tax deferral in which planning or zoning
regulations establish agricultural zones or preserves.
where the provisions of use-value assessment or tax de-
ferral would apply. Areas outside these zones or pre-
serves may not receive all the benefits of these tax
relief measures. California, Hawaii, and Pennsylvania are
states with this type of legislation.

Another alternative is the classified property
tax. This alternative is designed to treat different
types of taxable property differently. Varying tax rates
or ratios of assessment to true value are applied to dif-
ferent classes of property. This type of alternative dif-
fers from the four previously mentioned alternatives in
that several states have had legislation for some time but
it was not designed to preserve agricultural or open space
land on the rural-urban fringe per se. Whether this type
of legislation is a separate category of use-value assess-
ment is also a moot question. States with this type of
taxation include Arizona, Minnesota, Ohio, and West
Virginia.

Each passing month finds more states adopting new
or modifying current use-value legislation that has been
essentially enacted within the last decade or so. Michigan
is currently in the process of considering adopting use-

value legislation. There is little evidence of the
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theoretical aspects of taxation such as the shifting and
incidence of real property taxation or whether this type
of legislation keeps land in agricultural or open-space
use. The remainder of this paper will deal with the re-
distributive aspects of the property tax burden in an
urbanizing area. This is a problem which is just as
critical as those posed by the many theoretical problems

. dealing with taxation as well as value systems.



CHAPTER III

SAMPLING DESIGN AND FORMATION OF

TOWNSHIP ESTIMATES

The Study Area

Nowhere in the State of Michigan has the change of
land use from agricultural to urban been more rapid than
in the area lying immediately north of the Detroit metro-
politan region. Macomb County forms an excellent area for
the study of land settlement, changing land use, and the
redistributive effects of property taxation. In 1959,
forty-nine percent of the land in Macomb County was in
farms. This total had diminished to forty-five percent in

34

1964. Preliminary census and other data for 1970 indi-

cate that this total may well have diminished to less than
forty percent.35 Preliminary population reports indicate

that the 1970 population of Macomb County increased from

305,804 in 1960 to 625,309 people in 1970, an increase of

34U.S. Department of Commerce, Bureau of Census,
1964 Census of Agriculture: Michigan, Vol. 1, Part 13
(Washington, D.C.: Government Printing Office, 1967),
p. 262.

35Thisassumption is based on advance population
reports, talks with county planning officials, and other
data which surfaced during a year of research in the area.

27



28

fifty-four percent. Relatively, Macomb County has under-
gone greater population change than any county in the
State of Michigan in the last ten years.36

Macomb County is in the southeastern part of
Michigan, bordering on Lake St. Clair and Anchor Bay. In
length it is about thirty miles from north to south, and
it is about eighteen miles wide. 1Its total area is ap-
proximately 481 square miles or 307,840 acres.37 Except
for a small area in the northwestern part, the county is
a part of an old lake-bed plain which varies from level to
gently undulating. The majority of the drainage of Macomb
County is into Lake St. Clair. The climate of this area
is characterized by moist, short, cool summers with a
growing season of around 125 days and cold winters.

The economic make—ﬁp of Macomb County is enmeshed
with that of the large and complex Detroit metropolitan
industrial region. Macomb County itself can be divided
into three general regions in terms of economic make-up.
The northern one-third of the County is dominated essen-

tially by extractive industries such as mining and

36U.S. Department of Commerce, Bureau of Census,
1970 Census of Population: Michigan (Advance Report)
(Washington, D.C.: Government Printing Office, Jan.,
1971), pp. 3-16.

» 37U.S. Department of Commerce, Bureau of Census,
Areas of the U.S., 1940, Sixteenth Census (Washington,
D.C.: Government Printing Office, 1942), pp. 133-134.




29

agriculture. The southern one-third of the County is the
location of productive and distributive industries. The
area separating these two areas of contrasting character-
istics is the area that is in transition. A map of Macomb
County with the townships selected for study is located in
this Chapter.

The industrial structure of Macomb County is
closely related to the automobile. Consequently, steel,
glass, plastics, chemicals, machines, metal fabrications,
and all types of hardware are produced in the County.
General Motors, Ford, and Chrysler have installations of
major importance in the area. In 1966, sixty percent of
the labor force, or approximately 89,547 people, were
employed in 1,133 manufacturing establishments. 1In 1967,
industry accounted for about thirty percent of the total
county tax base. In 1963, there were 3,052 retail estab-
lishments employing 15,514 people in the county, 335
wholesale trade establishments employing 2,986 people, and
1,897 selected service establishments with 4,105
employees.38

Agriculture always has been and continues to be an
important industry in Macomb County. Wildermuth, Stack,

and Veatch stated that ". . . agriculture was well advanced

38Economic Growth, Macomb County, Michigan: 1967-
1990, Report of the Macomb County Planning Commission

(Nov., 1967), pp. 9-35.
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39 In the 1920's

in Macomb County before the Civil War."
they list the dominant crops of Macomb County as hay,
oats, corn, wheat, rye, potatoes, beans, buckwheat, and

sugar beets. There were also some fruit and dairy farms.4

Presently, the Michigan Agricultural Statistics show corn,

wheat, oats, dry beans, soybeans, and hay are still being
produced in quantity in Macomb County.41 In 1964, Macomb
County ranked eighth in the state in the sale of nursery
and greenhouse products, second in vegetables grown under
glass, cut flowers, potted plants, florist greens and
bedding plants, and fifth in field vegetables.42 Depending
upon the particular township and location, Macomb County
produces specialty crops such as mushroom, sod, and horse

farms; they also have general crop and dairy farms.43

39U.S. Department of Agriculture, Bureau of Chem-
istry and Soils, Robert Wildermuth, J. W. Stack, and J. O.
Veatch, Soil Survey of Macomb County, Michigan (Washington,
D.C.: Government Printing Office, 1928), p. 1016.

40

Ibid., pp. 1016-1021.

41Michigan Agricultural Statistics, Michigan
Department of Agriculture, Michigan Crop Reporting Service,
Lansing, Michigan (July, 1970), pp. 14-17.

42K. T. Wright, Michigan's Agriculture: Its In-
come, Major Products, Locations, and Changes, a source
book based on information from 1964 Census Reports, Exten-
sion Bulletin No. 582, Cooperative Extension Service (East
Lansing, Michigan State University, Aug., 1967), pp. 59-62.

‘ 43From an interview with Jack A. Prescott, Macomb
County Cooperative Extension Director, Aug., 1970.
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The type of agricultural production undertaken has
generated an interesting change that is related to the
Macomb County population transition from an area essen-
tially ninety~five percent rural in the twenties to eighty-
five percent urban in the sixties. The expanding metro-
politan Detroit region has led farmers in the southern
part of the county into a more intensive type of agricul-
ture. While the total number of farms in Macomb County
decreased from 2,645 in 1954 to 1,609 farms in 1964, the
average size and value of each farm increased. The average
farm size in 1954 was 70.5 acres; in 1964 it was 84.4
acres. The value of land and buildings increased seventy-
eight percent in this ten year .period, from $24,000 to
$42,000. While the number of farms less than 180 acres
decreased, following natiohal trends, there has been a
significant increase in money invested per farm.44 Because
of this changing mix and more intensive type of agriculture
undertaken and the decrease in farmland acreage, this
county, which was once strongly agrarian in nature} was
chosen in order to study the effects of urganization on

local taxation of land lying in the rural-urban fringe.

44U.S. Department of Commerce, 1964 Census of
Agriculture, Vol. 1, Part 13, op. cit., p. 262.
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Defining the Rural-Urban Fringe

The land area of any county in relation to the
rural-urban fringe is large and coupled with the time
factor, the fringe area is both continually changing as
well as difficult to define. The townships of a county in
which the rural-urban fringe is found are townships in
transition. Consequently, it becomes necessary to gen-
erally discuss what is meant by the rural-urban fringe and
then to operationally define it, at a point in time, for
the purpose of this study. i

In an attempt at defining the rural-urban fringe,
one encounters the same problems as defining suburban
sprawl. Both are parts of the same phenomena that takes

place in the area surrounding an expanding metropolitan

region. The County and City Data Book of 1967 lists the

Standard Metropolitan Statistical Areas (SMSA's) of the
Uniﬁed States. Detroit, of course, because it contains
50,000 or more population as well as meeting the other

criteria for an SMSA, is one of these. Macomb County is
included as a contiguous counﬁy in the Detroit SMSA re-

45

gion. In 1960, Wayne County (Detroit) had little land in

agriculture. Macomb County did, however, and still does.

45U.S. Department of Commerce, Bureau of Census,
County and City Data Book of 1967: A Statistical Abstract
Supplement (Washington, D.C.: Government Printing Office,
1967), pp. xxii-xv, 645.
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Much of Detroit's rural-urban fringe, however, even in
1960, was located in Macomb County.

Varying definitions exist for the rural-urban
fringe no matter where it is located, and as previously
stated, this fringe area is a changing phenomena. Samuel
W. Blizzard and William F. Anderson defined the rural-urban
fringe as ". . . that area of mixed urban and land uses
between the point where the full city services cease to be
available and the point where agricultural uses predomi-
nate."46 This is from a sociological viewpoint and is an
incomplete definition in many ways. Transportation, for
instance the interstate highway system, has made access-
ibility to the metropolitan city proper much less difficult
than in the past. Even agricultural economists have dif-
ficulty in defining agricultural use. Wehrwein, in 1940,
defined the rural-urban fringe as ". . . the territory
between well-established urban land uses and farming."47

This definition does not identify and elaborate on "part-

time" farming. In defining the rural-urban fringe area

46Samuel W. Blizzard and William F. Anderson,
Problems in Rural-Urban Fringe Research: Conceptualization
and Delineation, Progress Report No. 89, Pennsylvania
State College Agricultural Station, State College, Penn-
sylvania (Nov., 1952), p. 11.

47George S. Wehrwein, "Land classification for
rural zoning," The Classification of Land, Missouri Agri-
cultural Experiment Station Bulletin No. 421 (Dec., 1940),
p. 136.
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using an urban approach, the County and City Data Book

defines an urbanized area as follows:

An urbanized area contains at least one city of
50,000 inhabitants or more in 1960, as well as the
surrounding closely settled incorporated places and
unincorporated areas that meet the criteria listed
below. An urbanized area may be thought of as divided
into the central city or cities, and the remainder of
the area, known as the urban fringe.

In addition to its central city or cities, an
urbanized area also contains the following types of
contiguous areas, which together constitute its urban
fringe:

1. Incorporated places with 2,500 inhabitants or

more.

2. Incorporated places with less than 2,500 in-
habitants, provided each has a closely settled
area of 100 housing units or more.

3. Towns in the New England States, townships in
New Jersey and Pennsylvania, and counties
elsewhere are classified as urban.

4. Enumeration districts in unincorporated terri-
tory with a population density of 1,000 inhab-
itants or more per square mile.

5. Other enumeration districts in unincorporated
territory with lower population density pro-
vided that they served one of the following
purposes:

a. to eliminate enclaves

b. to close indentations in the urbanized
areas of one mile or less across the open
end, and

c. to link outlying enumeration districts of
qualifying density that were no more than
one and one-half miles from the main body
of the urbanized area.

Whether one defines the rural-urban fringe from a
sociological, agricultural economic, or demographic view-

point, for each study of a particular rural-urban fringe

48County and City Data Book of 1967, op. cit.,

pP. Xvi.
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area, it must be operationally defined for that area and

49 None of the foregoing

for a particular point in time.
definitions is incorrect; they are just incomplete in
terms of discussing taxation as it applies to farmland on

the rural-urban fringe.

The Rural-Urban Fringe in
Macomb County

In studying the redistributive effects of taxation
of agricultural land in the rural-urban fringe, the town-
ship is the smallest political unit with which it is pos-
sible to work. Incorporated villages or cities have little
land in agricultural use. Normally, agricultural land
lies outside of city, village, or incorporated places.
People lying within the political boundaries of a wvillage
or city have their land assessed and their taxes levied by
a city or village official. Taxes are levied by the town-
ship supervisor on the majority of lands lying in the
fringe area. The agricultural lands are assessed by town-

ship officials and it is to the township that their tax

49For a more detailed description of the rural-
urban fringe, the author refers the reader to Chapter II
of a master's thesis written by Louis A. Vargha. Inde-
pendence Township: A Township in Transition. A Study of
Suburbanization in a Selected Portion of the Rural-Urban
Fringe of Oakland County, Michigan (East Lansing: Michigan
State University, 1958), pp. 8-22.
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levy must be paid. To further compound the problem of
studying the redistributive effects of taxation of agri-
cultural land, neither population enumeration districts
nor school districts follow township political lines.
Consequently, any distributive effects of taxation must be
studied at the township level of government.

Once the township level of government had been
selected as the political unit of study, several other
criteria were needed to determine that the proper town-
ships in Macomb County to study were chosen. The primary
criterion was that townships selected must contain a large
amount of agricultural land. Land use in these townships
must also be undergoing or have undergone the transition
from agricultural to urban use. In determining individual
townships that had undergohe or were undergoing dramatic
changing land use and settlement patterns, several primary
indicators were used: (1) percent of land in agricultural
use in 1959 versus 1964; (2) population density in 1960
versus 1970; (3) number of platted areas between 1960 and
1970; and (4) judgment of informed officials. Several of
the minor indicators also used were: (1) transportation
routes; (2) location of utility lines; (3) soil; and (4)
drainage. After examining these indicators, five townships
were selected that were in varying stages of transition
from rural to urban use. These townships in>Macomb County

were Chesterfield, Lenox, Macomb, Shelby, and Washington.



37

-

Chesterfield and Shelby were the most urbanized of the
townships in 1960 as well as 1969. By choosing these
townships, it was hoped that both the north-south growth
as well as the east-west growth of Macomb County could be
investigated. The study townships are shown in Figure 1.
Once the individual townships had been selected,
a time span of ten years (1960-1969) was chosen as the
study period. Several constraints dictated this length of
time. First, data collection on the individual township
level became difficult for the years preceding 1960. Some
township property tax assessment rolls were easily located
and comprehensible; others unfortunately were not. While
the property tax assessment rolls for all townships in
Macomb County were located centrally, at the Macomb County
Court House, it was necesséry to travel to each of the
five townships selected for property classifications of
the sample units selected. Second, the rural-urban fringe
is a constantly changing phenomena; townships in which the
fringe existed in 1960 had to remain in a state of transi-
tion for a ten year period although individual legal sec-
tions within the individual townships had changed from
rural to urban use. If one had wished to study townships
in transition over a longer period of time than from 1960
through 1969, more townships would have had to have been
incorporated into the study. Note that these townships

are now highly urbanized. Finally, the property tax
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FIGURE 1

STUDY TOWNSHIPS IN MACOMB COUNTY

WASHINGTON LENOX
SHELBY MACOMB CHESTERFIELD
MT.
CLEMENS

/

WAYNE COUNTY

LAKE ST. CLAIR
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system is always undergoing some revision in Michigan. In
the early 1960's property classifications made by township
assessors were changed. In the middle 1960's county
equalization was undertaken. The further into the past
one investigates, the more changes there are that must be
dealt with in property taxation. In order to make com-
parisons over time, it is necessary to remove the differ-
ential effects of changing standards. These limitations
dictated the choice of the years 1960-1969.

It was felt by the researcher that with an approp-
riate sample design, sample farms could be randomly se-
lected that would be theoretically representative of all
farms for the study townships. If a few individual farms
had been chosen using a case study approach, generalization
became difficult for all types of agriculture, as well as
the agricultural "mix" of products, produced by individual
farms in Macomb County. Therefore, a sample design was
constructed to choose farms for the actual analysis. It
was also felt that with an appropriate sample design, the
objectives of this study as mentioned in Chapter I could

still be met.
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The Sample Design50

The universe of the sample

The 1964 Census of Agriculture shows that in 1959
Macomb County had 1,896 farms; this number had diminished
to 1,609 farms in 1964. The land area in fafms in 1959
was 151,229 acres and 135,767 acres in 1964.51 Township
data was available for the 1959 census but not for the
1964 census. Using the 1959 township census data, the
universe for the sample drawn was all land in each of the
five townships of Chesterfield, Lenox, Macomb, Shelby, and
Washington that was classified as "land in farms." Table

1l shows this information.

The sample unit

Because the concern of this study is with property
taxation and the property tax rolls were available on a
township level, the sample unit then became each property
listing in the 1960 property tax assessment rolls for

Chesterfield, Lenox, Macomb, Shelby, and Washington

50The formal sample design of this study is a
product of two sources. Basically, W. Edwards Deming,
Sample Design in Business Research (New York: John Wiley
and Sons, Inc., 1960) was used. Modifications due to the
nature of the study were made by the author in consultation
with Dr. Daniel E. Chappelle, Professor of Resource Devel-
opment, Michigan State University, East Lansing.

51

1964 Census of Agriculture, op. cit., p. 263.




TABLE 1
ACREAGES OF ALL LAND IN FARMS IN STUDY TOWNSHIPS
OF MACOMB COUNTY: 1959
All Land in Farms According to Use (Acres)
- Other
Cropland Woodland Pasture
P 0] P
q g 5 5
Q o) E H =1
+H 7] @ U] 0 )
0 H > H « >
No. o 3 - 9 ) b o o 9
of g 0 - 0 < 0 o 2 o, | Other
Farms | Total kY 4 S8 & I 2 S | & | rvand
Macomb County {1,896 {151,229 |87,636 {15,068 |3,157 ;13,457{7,31317,72914,298|424| 12,571
Chesterfield 138 9,630 5,595} 1,048 871 1,079 525 341 2161105 739
Lenox 206 | 16,987 | 9,001} 2,051 346 | 1,848|1,206 740 547 23} 1,248
Macomb 214 }115,755] 9,680 1,214 271 1,31511,153 466 273 24| 1,383
Shelby 152 6,770 | 2,881 1,142 941} 1,315 131 507 69| 28 631
Washington 121 }13,582| 7,005 1,635 557 | 1,004 510 1,214 4791104} 1,178
Source: U.S. Department of Agriculture, Bureau of the Census, 1959 Census of Agri-

culture by Townships:

Michigan (County and Minor Civil Divisions)

ton, D.C.: .

Government Printing Office, 1962), p. 85.

(Washing-

v
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townships in Macomb County, Michigan. These property
listings were those that were at least five acres or
larger in size and that were classified as "farm improved"

or "farm vacant."

Sample unit size

The minimum size limitation of five acres was se-

lected for several reasons. The 1964 Census of Agricul-

ture: Michigan stated that in 1959, approximately 177

farms out of a total of 1,896 for Macomb County (that is,

52 Although

9.34 percent) were less than ten acres in size.
_farmland acreage and cropland harvested were only 0.5 per-
cent and 0.4 percent, respectively, of the total acreage
in farms, Macomb County has many "specialty" farms. These
specialty farms tend to be rather small in size. ’In 1964
as previously mentioned, this county ranked fifth in the
state in sales of field vegetables, eighth in nursery
product sales, and second in the sale of cut flowers,
potted plants, and vegetables grown under glass. Other
specialty farms found in Macomb County include sod and
mushroom farms. These are farm products that generally

have a sizeable capital investment in physical plant and

labor, but not necessarily land acreage. These specialty

' 52U.S. Department of Agriculture, Bureau of the
Census, 1964 Census of Agriculture, op. cit., pp. 262-263.
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types of farms in many cases are the predominant type of
agricultural operation. carried on in lands lying in the
rural-urban fringe area. It was felt that a minimum size
of five acres would include in the analysis a broader
sample of all types and sizes of farm operations and be
more representative of agriculture in Macomb County. All
non-farm listings of five acres in size or larger were

excluded from the sample frame.

The sample frame

The sample frame for each of the five townships
was the listing of the sample units contained in the 1960

Property Tax Assessment Roll for each of the individual

townships.53 The property tax assessment rolls for all
five townships were found to contain certain standard in-
formation. There is an identification code number for
each sample unit. Along with this code number appears the
owner's name, a legal description of the property, the
acreage of the sample unit, the assessed valuation of the
property, the school aistrict or districts within which it
is located, and the total taxes, as well as the individual
taxes making up the total taxes, paid by the property

owner based upon the assessed valuation of the property.

531960 Property Tax Assessment Rolls: Chesterfield
Townshlp, Vols. 368 and 369; Lenox Township, Vol. 380;
Macomb Township, Vol. 379; Shelby Township, Vols. 382 and
384; Washington Township, Vol. 389.
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Each individual property or sample unit is also classified
as to whether that unit is "farm improved" or "farm
vacant."” The "farm improved" category meant that some
buildings were found on the land. These buildings could
consist of any structure from a small storage shed to a
residential farm house or dairy barn. Other classifica-
tions on the property tax assessment rolls were residential
and industrial and these of course were non-agricultural

properties and so were excluded from the sample frame.

Construction of sample frame

A sample frame was then constructed for each of
the five townships to be studied and analyzed in Macomb
County. Each sample frame was divided into six strata on
an urban-transitional-rural continuum formed by a combina-
tion of the ledger entries in the 1960 property tax as-
sessment rolls for each township and an aggregation of
rankings by individual legal section and using varying
selected indicators of urbanization.

In the 1960 property tax assessment rolls, each
ledger entry classified as farm land was classified into
either the farm improved or farm vacant classification.
As stated previously, the farm improved entries indicated
the presence of bﬁildings on the assessed land. These.
‘ledger entries were further subdivided in thirty-six sec-

tions for each individual township with the exception of
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Chesterfield. This township, which borders Lake St. Clair,
does not contain thirty-six legal sections, and also con-
tains private claims.54 The private claims were superim-
posed upon a réctangular section map and placed in approp-
riate sections. Those private claims "overlapping" several
sections were placed in the legal section containing the
majority of the acreage of each individual private claim.
Sections excluded in Chesterfield Township were 25, 34,
35, and 36 which are located under the water of Anchor Bay.
An urban-transition-rural continuum of from one to
thirty-six was then formed for each individual township
and each legal section within the township according to an
aggregation of several primary and secondary indicators as
to how "urbanized" each legal section of land was. Table
2 shows in which part of the urban-transition-rural con-
tinuum each section lies and the one private claim was
placed. The primary indicators were from 1958 and 1965
land use studies made in Macomb County by the Macomb
County Planning Commission. The primary indicators from
these land use studies were: (1) percent of land in agri-
culture, 1958 and 1965; (2) percent ranking of urban acre-
age, 1965; (3) percent of land in residential use, 1965;

and (4) ranking of urban acreage, 1965. Secondary

54A private claim is a metes and bounds description
of land preceding the Ordinance of 1785.



TABLE 2

LEGAL SECTIONS IN THE RURAL-TRANSITIONAL-URBAN FRINGE

IN FIVE TOWNSHIPS IN MACOMB COUNTY: 1960-1970
Township Rural Sections Transitional Sections Urban Sections
Chesterfield? 6, 7, 14, 15 1, 2, 3, 4, 5, 8, 9, 11, 12, 13, 19, 21,
10, 16, 17, 18, 20, 22, 23, 24, 26, 27,
31 28, 29, 30, 32, 33
Lenox 4, 5, 6, 7, 8, 9, 3, 11, 12, 13, 14, 1, 2, 29, 33, 34,
lo, 15, 16, 17, 18, 23, 27, 28, 30, 31, 36
19, 20, 21, 22, 24, 32, 35
25, 26
Macomb 3, 4, 5,17, 9, 10, 2, 6, 8, 13, 17, 20, i, 12, 23, 24, 25,
11, 14, 15, le6, 18, 21, 28, 29, 31, 32, 26, 35, 36
19, 22, 27, 30, 34 33
Shelby 1, 2, 4, 5, 6, 12, 3, 7, 9, 10, 11, 15, 8, 17, 18, 19, 20,
13, 14, 23, 24, 25, le, 32 21, 22, 27, 28, 29,
26, 35, 36 30, 31, 33, 34
Washington 6, 9, 10, 13, 14, i, 3, 4, 5, 7, 8, 2, 18, 20, 29, 30,
21, 24, 25, 26, 28, 11, 12, 15, 16, 17, 31, 32, 33
36 19, 22, 23, 27, 34,
35

3Chesterfield does not contain 36 legal sections.

placed in legal sections also.

Private claims were

9%
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indicators used were derived from several sources includ-
ing the land use studies of 1958 and 1965. These indi-
cators were: (l) acreage in transportation use, 1958 and
1965; (2) percent of land in residential use, 1958 and
1965; (3) absence of major utility lines (electric, gas
and oil, sewer, and water distribution systems), 1966 and
1967; (4) an urbanized rural map distributed by the Macomb
County Cooperative Extension Service in 1967; and (5)
platting activities from 1950-1960 to 1961-1967 distributed
by the Southeast Michigan Council of Governments or more
commonly referred to as the TALUS Report of 1969.55

Using the combination of the two types of agricul-
tural property tax classifications of ledger entries and a
classification of urban, t;ansitional, and rural, six
strata were formed. Each legal section for each of the
five townships was included in only one of the six strata.
The six strata formed in each sample frame were: (1)
urban-farm improved; (2) urban-farm vacant; (3) transi-
tional-farm improved; (4) transitional-farm vacant; (5)
rural-farm improved; and (6) rural-farm vacant.

Each sample unit in each individual sample frame
had an identification code established by the individual

township that was consistent between townships and this

55TALUS: Residential Platting and Development
Survey, 1950-1967. Report prepared by Detroit Regional
Transportation and Land Use Commission, August 29, 1967.
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identification code was used to identify sample units in
establishing the sampling technique and also for identifi-
cation of the samples in the years from 1961 through 1969.
This identification code does not change basically. When
an original sample unit from 1960 had subdivided, the
identification code is modified as is, of course, the
legal description. This change resulted in a change in
ownership and a change in acreage in the identification
code. When there had been a change in ownership, and
where the original sample units had been subdivided, two
or more sample units then entered the sample frame in the
applicable years from 1961 through 1969. This addition
was necessary to show the complete evolutipn of a sample
unit, with a specific identification code number and legal
description, from the base year of 1960 along with the
accompanying changes in land use, taxation, and assessed

valuations of the property that had occurred through 1969.

Sample size of each township

Because the éample units already existed in layers
or classes, and it was felt necessary to investigate and
analyze both similar as well as possible differences be-
tween existing strata of the two types of property taxation
classifications concerning agriculture and the formed

strata, the Neyman allocation method of stratified sampling



was chosen.
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A separate sample was drawn from the sample

frame of each township. The sample size for each township

was determined by the general formula:

Q
N
It

|

where: n =

The standard

-2 2 -2
(0, _ % or b = (0,)°N
n N No2 + o2
. X w

sample unit size to be drawn for each town-
ship.

weighted average standard deviation for each
stratum in a township or Ty = Plo; + P202 +
. « « Pjioi and where Pj is i stratum's pro-
portion of the sample unit in the sample
frame; oji is the standard deviation of the
sample unit within stratum i or:

- 2
Lx; - %) _
o = N , and where Z(xi - xi) =
(in)2
2x; = —— and vwhere P; and o = 1, 2,

« « « , 6; and where xi is the assessed val-
uation on an acreage basis of each individual
observation within stratum i 1 to 6.

weighted average variance within each stratum

in a township, or: 2 2 2
2 w
Pioi , where i is 1 to 6.

number of sample units in the sample frame
for each township.

standard error of the sampling procedure.

error of the sampling procedure was determined

by setting the standard error of the estimation at five
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dollars with a probability of ninety percent. Therefore:
1.64 0% =-$10.00
o = $ 6.10

A rather low standard error of estimation was
selected because the estimated per acre valuation obtained
from sampling was multiplied by the acreage of the sample
units in that particular strata. This had the effect of
greatly magnifying any error present in the original per
acre estimate. A significance level of 1.0 was selected.
Prom this significance level a t value of 1.64 (based on a
confidence level of .90) was selected in order to reduce
sample size as much as possible considering the low stand-
ard error of estimation selected.

Census data and reduction of
sample size per stratum

To further reduce the sample size in each stratum
and in each township due to great variability in assessed
valuations per acre, a separation of data was made into
sample data and census data. The mean of each stratum was
found for each township of assessed valuations per acre
and 1l.64 standard deviations were added to or subtracted
from this mean. This in turn produced a range of assessed

valuations per acre which theoretically encompassed ninety

percent of all ledger entries. A complete census was then

taken on all assessed values per acre greater than this
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figure (xj * 1.640) for each stratum. Standard deviations
were then re-calculated for all property tax assessment
ledger entries falling within the formulated range. All
entries greater than the range of the mean plus 1l.64
standard deviations were completely enumerated. No as-
sessed valuations per acre were found to be below the mean
minus 1.64 standard deviations. The reduced sample size
plus the complete census gave a combined reduced sample
size for each stratum and each township. Table 3 shows
the random sample and census figures derived from this
procedure. Table 4 shows the reduction in sample size
gained from using this technique. This reduction tech-

nique reduced the samples to be collected by 20 percent.

Allocation of samples to strata

Once the division of the sample units had been

made into either a random sample range (Xj * 1.640) or a
complete census unit that was either greater than (Ei +
1.640) or less than (xj - 1.640), the random sample units
in the sample were allocated to the various strata by the
procedure known as the Neyman allocation. This procedure
allocates the sample to the strata in proportion to the
standard deviation of the sampling units within each
strata. The sample size of each strata was fixed in ad-

vance by the following equation:



TABLE 3

NUMBER OF RANDOM AND CENSUS UNITS PER STRATUM AND TOWNSHIP
TAKEN FROM PROPERTY TAX ASSESSMENT ROLLS, 1960

Townships
‘Totals
Chesterfield Lenox Macomb Shelby Washington
Stratum g
E3uwl 8w [E3w| Bu [E3uw| Bu [53u] Ba ESuw 8w |53w Bau 5
g o o |oop 0o T 0 s 3 R P gad os [Oap o+ g
=59| 8% |55%| 52 |5EE| 52 |55E| 5% |55E BE 55E B: |G
268 oS Fund 5] XD 0D rupS|] oOd Xxup] o5 |[Hwund 3F=} O
Urban- 3 2 a 2 3 5 5 3 3 7 3 20 16 36
farm improve- {44) (40) : (72) (21) (26) (203)
Urban- 3| 4 2 |2 2 |2 - 2| 2 2 {1 11 11 22
farm vacant (47) (15) (62) (21) (16) (161)
Transitional~- 17 6 2 112 8 |11 7 2 16 8 50 39 89
farm improved (128) (122) (139) (56) (96) (541)
Transitional- 6 7 2 4 2 7 2 2 4 3 177167 23 39
farm vacant (95) (50) (76) (17) {(77) (315)
Rural- 4| 4 3|8 4 |7 18 |10 7 |10 36 39 75
farm improved (39) (184) {146) (153) (99) (621)
Rural- 2 1 2 3 2 4 2 1 2 3 10 12 22
farm vacant {(22) (74) (82) (31) (41) (250)
Total 35 124 13 |32 23 |36 34 |20 38 |28 143 140 283
(375) (485) (577) (299) (355) (2,091)

aFigures in parentheses in the Census Units columns represent the total observations in the
sample frame for each stratum and township.

4



TABLE 4

REDUCTION GAINED IN SAMPLE SIZE FROM USING
CENSUS UNIT TECHNIQUE

Difference
90% Level of 90% Level of Due to Degree
Significance Significance of Freedom
Township No Census With Census or Rounding Total
Chesterfield 84 58 1 59
Lenox 27 41 4 45
Macomb 70 58 1 59
Shelby 59 52 2 54
Washington 100 64 2 66
Total 340 273 - 283
Reduction = 340 - 273 = 67 = 19.7%

€9
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_ n(p;0,)
ny = ———=
(o)
w

where: n, = sample unit size drawn from each stratum for
each township and where i is 1 to 6.
n = sample unit size drawn for each township.

p; = a stratum's proportion of the sample unit in
the sample frame and where i is 1 to 6.

o, = the standard deviation of the sample unit
within a stratum and where i is 1 to 6.
E& = weighted average standard deviation for each

stratum in a township or: oy = P10] + Ppo2 +
e« « « Pijoji, and i is 1 to 6.

The complete census units in each stratum were not dealt
with until after estimates for each stratum had been
formulated. After the random sample units had been drawn,
estimates were formulated for both farm aéreage and aé—
sessed valuations in each stratum. The census units were
then recombined to form the total values for each stratum
and each township. This step will be discussed in more

detail later.

Zoning intervals and subsamples

Once the sample size had been determined for each
of the six strata, it was necessary to determine the zoning
intervals and the number of subsamples. The zoning in-
tervals and number of subsamples within each 2zone are
dependent upon the overall sample size and the sample size

within each strata. The zones were created by dividing
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each stratum into zones containing an equal number of
sampling units. While the zoning intervals within a cer-
tain strata are equal, they were not necessarily equal for
the rest of the strata.. A stratum with a greater standard
deviation among its sampling units will have a smaller
zoning interval in order that it can be sampled more
heavily. A zoning procedure was selected which would give
greater randomness in sample selectioh. From each zone
was then drawn a series of subsamples.

The zonihg interval for each stratum was then

calculated from the following formula:

where: Zi = zoning interval for the ith stratum in a

township.

S, = number of subsamples in the ith -stratum and
the kth Zzone. ,

Ni = number of sample units in the frame for the
ith stratum.

n, = sample unit size drawn from the .ith stratum.

The choice of the zoning intervals and the number of sub-
samples contained in each involved a compromise between
taking advantage of any natural stratification that may
have existed in a stratum and gaining sufficient degrees
of freedom in the estimate of the population variance. A

larger number of zones would reflect more of the natural
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stratification that may exist within a stratum where the
sample units are likely to vary from Zone to zone. But a
larger number of subsamples with a smaller number of zones
would increase the number of degrees of freedom.

Since the sample frame for each township was
divided into six strata emphasis was placed upon increasing
the number of degrees of freedom rather than attempting to
capture any natural stratification that may exist in the
sample units after stratification. However, in many cases,
only two samples were drawn per stratum and it was neces-
sary to use two subsamples. This then meant dividing the
frame and tabulations into thick zones for subtotals in
order to gain sufficient degrees of freedom to estimate

the variance.

Selection of subsamples

The randomly selected subsamples for each zone
within'a stratum were selected with the aid of a table of

56 As stated, those sample units where

random numbers.
the assessed valuations per acre were l1.64 standard devia-
tion or more above the mean were completely enumerated and

excluded from the sample. Random numbers between 1l and Z,

56U.S. Department of Agriculture, E. N. Munns,
T. G. Hoerner, and V. A. Clements, "Converting factors and
tables of eguivalents used in forestry," Misc. Pub. No.
225 (Washington, D.C.: Government Printing Office, re-
vised June, 1949), pp. 24-27.
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were used to select one sample unit from every zone in
stratum one. Random numbers between 1 and 22 were used

to select one sample unit from every zone in stratum two.
This process was continued for the remaining strata. This
then constituted subsample one. The same process was con-
tinued for the remaining strata. Random numbers were
drawn without replacement to.ensure that a sample unit did
not appear in the subsample for a particular zone more
than once.

The random numbers constituting the sample were
then translated into serial numbers which corresponded
with the identification code of each sample unit in the
sample fraﬁe. Each sample unit, both census and random,
was identified as to which stratum, zone, and subsample
from which it came. Once ﬁhe random subsamples had been
drawn and identified, estimates for farm land assessed

valuations were made for each stratum and township.

Formation of Township Estimates

Sample estimate by stratum

The next step of the sample plan was the estimation
of the assessed valuation of farm land for each stratum
and each township. Assessed valuation per acre of farm
land was formed for each stratum for all subsamples. This

resulted by summation of the sample units for each stratum..
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The summation of farm land assessed valuation per acre was
divided by the number of sample units contained in each
stratum to produce the mean (or X) of the farm land as-

sessed valuation in each stratum. The formula used was:

Ix,
i

X
i

where: in = the assessed valuation per acre of the ran-
domly drawn individual sample units of the
ith stratum.

n, = the sample unit size drawn from the ith
stratum for each township.

This operation resulted in the combination of thin zones
into one thick zone for each stratum. The result was that
Z; then became the Ni for each stratum and an additional
degree of freedom was gained for each former thin zone
except one that was combined into the thick zone.

The estimate of the assessed valuation for each
stratum was then obtained by the following formula:

X; = 2;%, or X; = N;X, and V, = K.A;

where: X. = the estimate of the assessed valuation for
the ith stratum.

N,=2, = the number of sample units in the ith
stratum.
ii = the mean of the farm land assessed valua-
tions in the ith stratum.
Vi = total estimated assessed valuation for the
ith stratum.
A, = the mean acreage of the sample units con-

tained in the ith stratum.
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Zoning intervals were chosen to ensure greater randomness
of sample selection and because natural stratification

existed in the sample frame. Once samples had been se-

'lected; the zoning intervals were recombined into strata

to form estimations. ©Note that the former thin zones were
combined into one thick zone for each stratum and the
degrees of freedom k(k-1l) was increased for each former
thin zone (except one) that had been combined into a thick
zone. The combination of thin zones into thick zones not
only added additional degrees of freedom but also greatly
reduced thé computational complexity.

Combining estimates of assessed
valuation and census sample units

Once farm land estimations had been calculated for
each stratum, the census units were recombined or added to
these estimates for both farm land assessed valuations and
acreages. The complete census units (the X; or individual
units in each stratum where assessed value per acre were
above the mean + 1.640 in each stratum) had originally
been withdrawn while calculating the number of and identi-
fying random sample units. This was due to large variance
in each individual stratum, eépecially the farm improved

stratum. Once farm land estimations had been formulated

for each stratum, the assessed valuations and acreages for

each complete census unit or observation were recombined

4
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order in which they first appeared in each stratum

sample frame of each township.

estimate for entire
frame

The last step in the sample plan was the formation

sample estimate for the entire sample frame. This

produced an estimate of the assessed valuation of farm land

for the frame and was simply a matter of summing the Vi

(assessed valuation of farm land for each stratum) over

the entire sample frame for the random sample units.

These were additive because the weightings created by

unequal Z, (Ni) had already been incorporated into the

estimate of Vi' The census sample units were then added

to the

estimated random sample units.

Once the estimates of the assessed valuation and

acreage of farm land - in each township were completed, it

was then pdssible to proceed into the formal analysis of

the possible redistributive effects of property taxation

under plain and deferred use-value assessment.



CHAPTER IV

SIMULATION MODELS

The Operation of the Basic Tax
System

The sample design described in Chapter III esti-
mated farm land acreages and assessed valuations for the
year 1960 in Chesterfield, Lenox, Macomb, Shelby, and
Washington townships in Macomb County. Once estimates had
been formulated for the six individual strata in each of
the five townships, they were added together to form esti-
mated acreages and assessed valuations of farm land in
each individual township.

Prior to 1965, the general property tax burden
varied greatly in different localities in. relation to full
value of the property. Since 1965, the general property
tax law has required that property be assessed at fifty

percent of true cash value where:

The words "cash wvalue" shall be held to mean the
usual selling price at the place where the property is
located at the time of assessment, being the price
which could be obtained therefore at private sale, and
not at forced or auction sale.37

57Cline and Taylor, Michigan Tax Reform, op. cit.,

p. 21.

61
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The original purpose of state equalized valuation had been
to ". . . provide a fair basis of apportionment among the
counties of the annual state tax on general property. . . .

>8 This original purpose

[It] was last levied in 1934."
has changed now to formulate basic factors for state aid
grants to school districts. County equalization became
important, however, in that in the early 1960's county
equalization was established to determine the proper share
of property taxes which should be raised in each ﬁownship
to meet the principle of uniformity. Before the middle
1960's, many counties equalized "at the face of the rolls"
or ". . . technically complied with the law by declaring
that the equalized valuation of every assessing unit was

the same as its total assessed valuation."59

Since 1965,
equalization has been taken more seriously in most assess-

ing units.

Conversion of Assessed Valuations
to Equalized Valuations

The 1960's saw several changes take place in the
ad valorem system of taxation in Michigan. One of the
more important of these changes was the establishment of

County Boards of Equalization in the middle 1960's. These

581pid., p. 23.

391pid., pp. 24-25.
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Boards started equalizing the property tax rolls in the
years between 1965-1967. By 1968, all property tax rolls
had theoretically been equalized. Because of this change
in the mid-1960's, the assessed valuations of the property
tax rolls of the 1960's were converted to equalized valua-
tions.‘ Consequently, the estimated farm land assessed
valuations for each year and each township were multiplied

by the equalization factor for that year and township or:

= FEV

FAV (ety) ty

where: FAV = farm land assessed valuation (dcllars).

e = equalization factor.

FEV = farm land equalized valuation (dollars).
t = township.
y = year.

Total township tax rates were then derived by the process
of dividing total township equalized valuations by total
township tax revenues for each township each year. The
formula used was:

TORV

_ £
TORT,, = TOEV
Y

where: TORT = total township tax rate (percentage).
TORV = total township revenue (dollars).
TOEV = total township equalized valuation (dollars).
t = township.

y = year.
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These total township tax rates were then multiplied with
the estimated farm land equalized valuations derived pre-
viously to give an estimated farm land tax revenue for

each of the five townships for each year by the formula:

(FEVty) (TOR‘I‘ty) = Fthy
where: FEV = farm land equalized valuation (dollars).
TORT = total township tax rate (percentage).
FRV = farm land tax revenue (dollars).
t = township.
y = year.

Determination of Use~-Values

There is no one figure that can be used to repre-

60 gach sample unit differed as to

sent "true use-value."
productivity of soil, type, and location of farming opera-
tion, individual managerial abilities of the operators,
assessed valuation per acre of the farm land, and a variety
of other factors. Lack of both data and comparable data
also complicated any attempt to determine a use-value

61

based on soil productivity. Because the range in

60"True use-value" in this sense refers to the
assessment of farm land on the basis of its productivity
value in agriculture or horticulture rather than on the
basis of its market value.

61The author attempted to derive use-value using

an income capitalization approach in conjunction with soil

types, productivity yields, etc., but met with little
success.
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assessed values per acre of all the sample units varied
greatly, three use-value figures were selected as most
representative of the many and diverse types of farming
operations in Macomb County. Time and analysis constraints
dictated this choice. The three use-value figures se-
lected were $100, $300, and $500 per acre.62 The hypo-
thetical models used are flexible for any use-value figure
that one wishes to select. This also alleviated but does
not solve the problem of dealing with the increase in the
value of land over time.

Once the three use-value figures were selected, it
then became necessary to determine farm land use-value on
the township basis. This was done by multiplying the
three figures of $100, $300, and $500 per acre by the farm
land acreage of each township and for each year. These
three figures were used for all townships and for all the

years from 1960 through 1969. Essentially, then:

UV/AC = $100; UV/AC = $300; UV/AC = $500
where: UV = use-value of farm land (dollars)

AC

per acre by sample unit (acres)

then:

(FAC, ) (UV/AC) = FUVjiy

62These figures were chosen after an investigation
of property tax assessment rolls, census figures for real
estate values, and several other sources were consulted as
representative of both farm improved and farm vacant land
in Macomb County. There had also been a considerable in-
crease in real estate values in the ten year study period.
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where: FAC = township farm land acreage (acres).

FUV = farm land use~value (dollars).
t = township.
y = year.
i = stratum.

Non-Farm Land Equalized Valuations,
Revenue, and Acreages

Once farm land use-values were calculated on a
township basis, then non-farm land equalized valuations
were calculated. This was done by subtracting the esti-
mated farm land equalized values from known total township

equalized value or:

NFEVty = TOEVty - FEV

ty

where: NFEV non-farm equalized valuation (dollars).
TOEV = total township equalized valuation (dollars),
FEV = farm land equalized valuation (dollars).

t = township.

y = year.

Then non-farm tax revenue was calculated by the same

process:

NFRV = TORV

ty - FRV

ty ty

where: NFRV non-farm tax revenue (dollars).

TORV = total township tax revenue (dollars).
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FRV = farm land tax revenue (dollars).

t

-township.

y = year.

Finally, in this part of the basic analysis, non-farm
acreage was obtained by subtracting the estimated farm

land acreage from total township acreage or:

NFACty = TOActy - FACty

where: NFAC = non-~farm acreage (acres).

TOAC

total township acreage (acres).
FAC = estimated farm land acreage (acres).
t = township.

y = year.

The manipulations of the above relationships just produced
enable one to have the basic estimated and collected town-
ship data needed to undertake a series of tax simulation
models in investigating the redistributive tax effecﬁs of
both plain and deferred use-value assessment. Under ad
valorem property taxation and in studying the shifting and
incidence of taxation of agricultural land on the rural-
urban fringe, just two sectors exist. One, of course, is
the agricultural or rural sectér; the other is the urban
or "all other" sector. Under both plain and deferred use-
value assessment, a third sector must be investigated.

This third sector is composed of those farmers in the
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agricultural sector that will participate in use-value
assessment and those in this same sector that will not.
Hence, various proportions of farm land in each township
will not be included under use-value assessment, but will
remain under the existing ad valorem property taxation

sector for several reasons.

Plain Use-Value Models

Model number one-percentage change
in township tax rates

The first model formulated to study the effects of
plain use-value assessment was one to calculate new tax
rates that resulted from plain use-value assessment

(TORT¢y (uy)) . The model used was:

TORV
= ty (av)
ty (uv) (Pl) (FEVty) + (P,z)(?uvty) + (P3)(NFEVty)

TORT

= the township tax revenue collected
from township records in township t
and year y (dollars).

where: TORVty(av)

FEV, = the estimated farm land equalized
y valuation in township t and year y
(dollars).

FUV, = the estimated farm land use-value for
Y a1l townships and years (dollars).

& the previously calculated and esti-
Y mated non-farm equalized valuation
(dollars).

]
)
=
<

i

P, = proportion of township farm land
equalized valuation not participating
in use-value assessment (percentage).
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P, = proportion of township farm land
equalized valuation participating in
use-value assessment (percentage).

Py = proportion of township non-farm land

equalized valuation not participating
in use-value assessment (percentage).

Because not all farmers will participate in use-value as-
sessment, three levels of participation rates (these are
the P's in the above formula) were used for all townships
for all years. These levels are to be found in Table 5.
Because the non-~farm sector will not be included in use-
value legislation, the participation rate (P3) will always
be 1.00 at all levels of participation. The participation
rates Pl and P, are complements of one another in that the
proportions of farms in the township participating and not
participating in use-value assessment must always sum to
1.00.

It was then necessary to combine the three levels
of participation with the three previously selected levels
of farm land use-value (FUVty) that had been calculated
for all townships and all years. Thus, the three levels
of participation rates used with each of the three farm
land use-values for each township and each year yield nine
different combinations which resulted in the first step
towards nine new township tax rates. Table 6 shows the
combinations of values for participation levels and farm

land use-values.
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TABLE 5

LEVELS OF PARTICIPATION RATES
IN SIMULATION MODELS

Participation
Levels Py | B2 P3
1 .75 .25 1.00
2 .50 .50 1.00
3 .25 075 ld OO

where: P proportion of township farm land equalized

1 valuation not participating in use-value
assessment.

" P, = proportion of township farm land equalized
valuation participating in use-value assess-
ment.

Py = proportion of township non-farm land equalized

valuation not participating in use-value
assessment.
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TABLE 6

COMBINATIONS OF VALUES FOR PARTICIPATION LEVELS
AND FARM LAND USE~VALUES IN MODEL ONE

Farm Land Participation p P D
Use Value Level 1 2 3

1 .75 1 .25 1.00

3 025 .75 1.00

1 .75 .25 1.00

FUv,, 2 .50 .50 1.00

3 .25 .75 1.00

1 .75 «25 1.00

FUV, 2 .50 .50 1.00

3 .25 .75 1.00
where: FUVl = $100 farm land use-value per acre.
FUV2 = $300 farm land use-value per acre.
FOvV, = $500 farm land use-value per acre.

P, = proportion of township farm land equalized
valuation not participating in use-value
assessment (percentage).

P, = proportion of township farm land equalized

valuation participating in use-value as-
sessment (percentage). .

P, = proportion of township non-farm land
equalized valuation not participating in
use-value assessment (percentage).
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The nine combinations of values produced by Table
6 for the three participation rate levels (Pl, P2, P3) and
farm land under use-value assessment (FUVty) were then
used in conjunction with the single variables for total
township revenue (TORVty), township estimated farm land
equalized value (FEVty), and estimated non-farm land

equalized value (NFEV__) to calculate nine new tax rates

ty

(TORT )) for each township and each year under use-

ty (uv
value assessment. This procedure was repeated for each of
the ten years (1960-1969) to produce a total of 450 new
township tax rates.

The percentage. increase or decrease in the township

tax rate for each township for each year was then calcu-

lated by:
TORTty(uV) - TORTty(aV) < 100
TORT
ty (av)
where: TORT = total township tax rate under use-value
ty (uv)
assessment (dollars).
TORTty(av) = total township tax rate under ad

valorem or assessed value taxation:
{(dollars).

Model number two-percentage change
in non-farm millage rates

Once the new tax rates for each township and each
year were calculated, they in turn were used in Model Two

to compute the shift and incidence (or change in tax
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revenue) of taxation in the non-farm sector of the township
that resulted from use-value assessment. First it was
necessary to determine the change in tax revenue. This

was done by:

NFRVty(uv) - NFRVty(aV) (TORTty(uv))(P3)(NFEVty)

(TORT V))(1?3)(NFEV

ty(a ty)
= total township tax rate under use-
value assessment for year y and town-

ship t (percentage).

where: TORTty(uv)

P, = proportion of township non-farm land
equalized valuation not participating
in use-value assessment (percentage).

NFEVt non-farm land equalized valuation for
Y year y and township t (dollars}).

TORT = total township tax rate under ad
valorem assessment in year y and

township t (percentage).

ty (av)

=. non-farm land tax revenue under use-
value assessment for year y and town-
ship t (dollars).

NFRV, . (uv)

=-non-farm land tax revenue under ad
valorem assessment in year y and
township t (dollars).

NFRV, o (av)

The proportion of township non-farm land equalized valua-
tion not participating in.use-value (P3)(NFEVty) components
in this model had the same value as the value in the pre-
vious Model One. There was also only one value for each
township for each year for the total township tax rate
under ad valorem taxation. The nine new tax rates that

were previously calculated by Model One were used as the
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values of the total tax rate of the township under use-

value assessment (TORT Again there were nine

ty(uv))'
solutions for each township and 450 solutions for all ten
years.

Once the change in tax revenue has been calculated
for the non-farm sector of each township that came about
as a result of use~-value assessment, the change in non-

farm tax millage rates for each township and year were

calculated by:

NFRV - NFRV

ey (uv)

ty (av)
NFRT X 1000

ty (av)

where: NFRVt (uv) = non-farm tax revenue under use-value
Y assessment (dollars).
NFRV non-farm tax revenue under gé_valorem

ty (av) ‘taxation (dollars).

This in turn produced nine millage rates for each township.
Because there are five townships in the study and a ten
year time span, 450 new millage rates were generated.
Again, using the nine new tax rates that were
produced by Model One, the shift and incidence (change in
revenue) in that part of the farm land in each township
not participating in use-value ‘assessment was calculated

by:

FRV - FRV (TORTty(uV))(Pl)(FEV ) -

ty (uv) ty (av) ty

(TORT ))(Pl)(FEVt )

ty (av Yy
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where: TORT = total township tax rate under use-
value assessment for year y and town-

ship t (percentage).

ty (uv)

P, = proportion of township farm land
equalized valuation not participating
in use-value assessment (percentage).

FEV farm land equalized valuation in year

ty. y and township t (dollars).

TORT = total township tax rate under ad.

ty (av) valorem assessment in year y and
township t (percentage).
FRV = farm land tax revenue under use-value
ty (uv) . .
assessment in year y and township t
(dollars).
Fthy(av) = farm land tax revenue under ad valorem

assessment in year y and township t
(dollars).

Again, the two components of the model (Pl) and (FEVty)
had the same value for each year and each township. There
ty(av)) for each township
for each year. The nine new tax rates that were previously
calculated in Model One will be used as the value of the

(TORT ) variable. Again, there were three new tax

ty (av)
rates corresponding to each level of (Pl)' These are the
same combinations of new tax rates and,participatibn
levels that were presented earlier in Table 6. The order-
ing was changed for ease of computation and these combina-
tions are shown in Table 7. The solution to this model

shows the differences between tax revenues from the non-

participating farm sector under use-value assessment and
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TABLE 7

COMBINATIONS OF VALUES FOR PARTICIPATION LEVELS
AND FARM LAND USE-VALUES IN MODEL TWO

Farm Land | Participation | p. p p
Use Value ‘ Level 1 2 3
FUV, 1 .75 .25 | 1.00
FUV, 1 .75 .25 1.00
FUV3 1 .75 .25 1.00
FUV, 2 .50 | .50 | 1.00
FUV, 2 .50 .50 1.00
FUV3 2 .50 .50 1.00- -
FUV,. 3 .25 .75 1.00
FUV, 3 .25 .75 1.00
FUV, 3 .25 .75 1.00
where: FUVl = $100 farm. land use-value per acre.
FUV, = $300 farm land use-value per acre.
FUV, = $500 farm land use-value per acre.
Pl = proportion of township farm land equalized

valuation not participating in use-value
assessment (percentage).

P, = proportion. of township farm land. equalized
valuation participating in use-value as-
sessment (percentage).

P3 = proportion of township non-farm land

equalized valuation not participating in
use-value assessment (percentage).
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ad valorem assessment. There were nine solutions for each
township for each year for a total of 450 solutions for

all townships for all years.

Model number three-percentage
change in farm land revenue.

The nine new tax rates  that were produced in Model
One were used to calculate the shifts. and incidence of tax
revenues in that part of the farm sector participating in

use-value assessment. The model used was:

FRV, o (uv) = FRV%y (av) (TORT, , (1yy) (Bp) (FUV, ) -

(TORT ))(Pz)(FEVty)

=- farm land tax revenue for that farm
land under use-value assessment in
township t and year y. (dollars).

ty(av

where: FRVty(uv)

FRVt (av) = farm land tax revenue for that farm
4 land under ad valorem assessment in
township t and year y (dollars).

TORT, (uv) = total township tax rate under use-
Y value assessment for township t and
year y (percentage).

o
]

-proportion of township farm land
equalized valuation participating in.
use~value assessment (percentage).

FOV, = farm land use-value for all townships
¥ t and year y (dollars).

TORT = total township tax rate under ad
valorem assessment for township t and
year y (percentage).

FEV, = estimated farm land equalized valua-.
Y tion for township t and year y
(dollars).
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There was only one value for the four variables (TORTty(aV))

and (FEV,__ ) for each township for each year. However,

ty
there were nine combinations of values for the variables

(Pz), (TORT and  (FUV_. ). . The nine combinations

ty(uv))' ty
are shown in Table 7. These combinations of values for.
the three variables will produce nine solutions for each
township for each year, again 450 solutions for all town-
ships for all years.

The percentage change in tax revenues from par-

ticipating farm land in-each township for each year was

calculated by the following formula:

FRVty(ug) - FRVty(av) % 100
FRV
ty (av)

where: FR.Vt = township farm land tax revenue for

y (uv) and tax revense.

farm land participating in use-value

assessment in year y (dollars).

: FRVty(av) = township farm land tax revenue for:

farm land participating in ad valorem
taxation for year y (dollars).

Model four-change in millage rates.
of participating farm land

The next step in the analysis was calculating the
change in farm land millage rates of that farm land par-
ticipating in use-value assessment. This was done because
a millage rate showed the amount per $1,000 of assessed or
equalized valuation that any individual sample unit must-

pay. The formula used was:
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FRV@YKUV)~- FRV

ty(av) .
(F,) (FEV X 1000

r .

ty

where: FR.Vt (uv) = farm land tax revenue under use-value
Y assessment for township t and year y
(dollars).

F = farm land tax revenue under ad valorem
assessment for township t and year y

(dollars).

thy (av)

P, = proportion of township farm land
equalized valuation participating in
use-value assessment (percentage).

o
=
<
I

" farm land equalized valuation for
y township t and year y (dollars).

Deferred Taxation Models

The basic township data previously formulated was
then incorporated into a second series of models designed
to calculate new tax rates and measure the shift and inci-
dence of tax revenues resulting from alternatives of de-
ferred taxation. The models to be used with deferred
taxation were essentially similar to those just presented.
concerning plain use~value assessment. The main difference
between the plain use-value assessment model and the de-
ferred taxation models are that a roll-back component has
been added to the equation in Model One that calculates
new tax rates. The equations used to measure the shift
and incidence of the tax burden are the same for the de-
ferred taxation as the equations that measured the change.

in tax revenues for plain use-value assessment.
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Model number five-percentage change
in township tax rates with deferred

taxati

on

The first model to calculate a number of new tax

rates resulting from deferred taxation was:

TORT

where:

ty (A£)

TORV

FRV

FRV

TORV

Py

ty (av)

ty (av)

ty (uv)

ty (av)

r=3,5
+ Z(FRV ey (av) " FRV, (uv))(w)(S).

FEV£y) +.(P )(FUV ) +'(P3 NFEV

ty

township tax revenue collected from
township records (dollars).

farm land tax revenue under ad valorem
assessment for township t and year y.
(dollars).

= farm land tax revenue under use-value

assessment for township t and year y
(dollars).

the number of years of roll-back
(years).

the amount of the roll-back (percent-

age) .

the -proportion of farm land partici-
pating in a deferred tax program
(percentage) .

proportion of township farm land
equallzed valuation not participating
in deferred assessment (percentage).

proportion of township farm land
equalized valuation participating in
deferred assessment (percentage).

proportion of township non-farm land
equallzed valuation not participating
in deferred taxation (percentage).

estimated farm land equalized valua-
tion for township t and year y
(dollars).
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5]
(o}
<
It

& farm land use-value for townships t
Y  and year y (dollars).

=
t
ol
<

n

& ‘non-farm equalized valuation for
y township t and year y (dollars).

This is essentially the same model as Model One except
that a roll-back of tax revenue has been added to total
township revenue under ad valorem taxation (TORV

ty(av)) in

the numerator. The nine (FRV - FRVty(uv)) components

ty (av)
of -the roll-back are the nine solutions produced by Model
Four for each township for each year. The variable r is
the number of years of roll-back and will assume two
values, three years and five years. These two figures
seem to be the most commonly used in deferred taxation
legislation. The variable w is the amount of the roll-
back and will assume a value of 1.00. The variable s is
the proportion of farm land participating in a deferred
tax program that the roll-back applies to and will assume
two values, 0.10 and 0.20. Current literature in states-
having deferred taxation indicated a low participation
rate by farmers even though deferred taxation exists. The
following table (Table 8) shows the combinations of values
used which the variables in the model will assume..

Due to computational pfoblems and the fact that
only ten years' data was collected, Model Five was not
calculated for each of the ten years in the study period.

Instead the model was used for eight years with the three
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TABLE 8

VALUES OF VARIABLES IN MODEL FIVE

Farm Land Valge of Valge o? Valge of Value_gi,Value of
Use-Value 1 2 3 w r s
.10
’ 3 .20
.75 .25 1.00 1.00} .10
> .20
.10
3 .20
FUVl .50 .50 1.00 1.00 10
51 20 |
.10
31 .20
«25 .75 1.00 1.00 .10
> ] .20
.10
31 .20
.75 .25 l.QO 1.00 .10
i Y
.10
3 .20
FUV2 .50 .50 l.QO 1.00} 10
i
.10
| - | 31 .20
.25 .75 l.QQ 1.00 10
S 1 .20
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TABLE 8--Continued

Farm Land Valge of Valge of Valge of Valuepgf Value of
Use-Value 1 2 3 \ r s
.10
31 .20
.75 .25 1.00 1.00 10
> | .20
.10
» ' 31 .20
FUV3 .50 .50 1.00 1.00 10
> 1 .20
.10
31 .20
.25 .75 1.00 1.00 .10
> | .20

where: FUV

FUV

T =)

$100 farm land use-value per acre.
$300 farm land use-value per acre.
$500 farm land user-value per acre.

proportion of township farm land equalized
valuation not participating in deferred
assessment (percentage).

proportion of township farm land equalized
valuation participating in deferred assess-
ment (percentage).

proportion of township non-farm land equal-
ized valuation not participating in deferred
assessment (percentage).

the amount of the roll-back (percentage)..
-the number of years of the roll-back (years).

-the proportion of farm land participating in

a deferred tax program (percentage).
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year rollrback and for six years with the five year roll-
back. Table 9 shows the yearly value used for the varia-

bles (FEV, ), (NFEV_.), (TORVty), and (FRV

ty ty (av)
Thus each of the eighteen roll-backs involving

ty
FRV

ty(uv))'
three years in Table 7 was used in combination with the
eight yearly sets of values in Table 9 and each of the
eighteen roll-backs involving five years in Table 7 was-
used in combination with the six yearly sets of values
in Table 9. These combinations were used in Model Five
to produce. 252 new tax rates (TORTty(df)) for each town-
ship for all years (or 1,260 new township tax rates for
all® townships for the selected years). A total of thirty-
six new tax rates were computed by Model Five for each of
the selected years.

Once new tax rates were computed for Model Five
for each. of the selected years, the percentage change in

the township tax rate for each township for the selected

years.was calculated using the following formula:

TORTty(df) - TORTty(av) % 106
TORT
ty (av)
where: TORTt (af) = total township tax rate under deferred
Y assessment for township t and year y
(percentage) .
TORTty(av) =- total township tax rate under ad

valorem assessment for township t and
year y (percentage).
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TABLE 9

YEARLY VALUES OF VARIABLES IN MODEL FIVE

Three Year Roll-Back Five Year Roll=~Back
Combined Combined
Years of Year of Years of - Year of
FRV (av) - FEV, NFEV FRV(av) -~ FEV, NFEV
FRV (uv) and TORV FRV (uv) and TORV
1960-1962 1962 1960-1964 1964
1961-1963 1963 1961-1965 1965
1962-1964 1964 1962-1966 1966
1963-1965 1965 1963-1967 1967
1964-1966 1966 1964-1968 1968
1965-1967 1967 1965-1969 1969
1966-1968 1968 -— -
1967-1969 1969 -—— -
where: FRV(av) = farm land tax revenue under ad valorem
assessment (dollars).
FRV(uv) = farm land tax revenue under use-value
assessment (dollars).
FEV = farm land egualized valuation (dollars).
NFEV = non-farm land equalized wvaluation
(dollars).
TORV = total township tax revenue (dollars).
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Model number six-percentage change
in non-farm millage rates with
deferred taxation

Each of the thirty-six new tax rates calculated
for each. township for selected years was then incorporated
into Model Six to measure the shift and incidence of tax
revenues in the non-farm land sector of the township.

This was done by:

NFRV - NFRV (TOR’I‘ty (df)) (P3)

ty (df) ty (av)

(NFEV,__ ) - (TORTty(av))(P3)

ty

where: NFRV = non-farm land tax revenue under de-

ty (df) ferred assessment for township t and
year y (dollars).
NFRV, non~-farm land tax revenue under ad

ty (av) valorem assessment for township t and

year y (dollars).

TORT = total township tax rate under deferred

ty (df) assessment for township t and year y
(percentage).

P, = proportion of township non-farm land
equalized valuation not participating
in deferred taxation (percentage).

N,E‘EVt = non-farm equalized valuation for
Y township t and year y (dollars).
TORTty(av) = total township tax rate under ad

valorem assessment for township t and
year y. (percentage).

The (TORTty(av))(PB)(NFEVty) component in this model is
the same as its corresponding component in Model Two. The

(TORT ) variable is the new tax rate resulting from

ty (df)
Model Five. This model produced thirty-six solutions for
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each township in the selected years in Table 9 (or 1,260
solutions for all townships for the selected years).
The change in the non-farm land millage rates for

each township for selected years was then calculated by:

NERVeya£) = MFRVeyav) 1000
NFEV
ty (av)
where: NFRV, = non-farm land tax revenue under de-

ty (df) ferred assessment for township t and
year y (dollars).

NFRV = non-farm land tax revenue under ad

ty (av) valorem assessment for township t t and
year y (dollars).

The thirty-six new tax rates that were formulated
in Model Five were then used to measure the change in
revenue in that part of the farm land sector not partici-

pating in a tax deferral program. The equation used was:

Fthy(df) - Fthy(av) (TORTty(df))(Pl)(FEVty) -
(TORTty(aV))(Pl)(FEVty)
where: FRV = farm land tax revenue under deferred

ty (Af)  scessment for township t and year y
(dollars).

FRVt (av) = farm land tax revenue under gg valorem
Y assessment for township t and year y
(dollars).

TORTt (ag) = total township tax rate under deferred
Y assessment for township t and year y
(percentage) .
P, = proportion of township equallzed

valuation not participating in de-
ferred assessment (percentage).
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FEV farm land equalized valuation for

ty township t and year.y (dollars).

= total township tax rate under ad
valorem assessment for township t and
year y (percentage).

TORT,\ (av)

This equation is essentially the same as the equation in

Model Three. The (TORT ))(Pl)(FEVty) component of

ty (av
this equation was the same as the respective component in
Model Three. The combinations of values that the variables
(TORTty(df)) and (Pl) may assume are shown in Table 8.

All thirty-six new tax rates derived by Table 8 were used
in conjunction with the respective yearly combinations in
Table 9 to produce thirty-six solutions for each township
for selected years (or 1,260 solutions for all townships
for all selected years).

Model number seven-change in

revenue in farm land participating
in deferred taxation program

Once the change in revenue in that part of the
farm sector not participating in a tax deferral system was
established, the thirty-six new tax rates produced by
Model Five were then used to estimate the change in revenue
in.that part of the farm land sector participating in a
tax deferral program. This model was essentially the same

as Model Three:
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FRV - FRV (TORTty(df)) (Pz) (FUV, ) -

ty(av) =
)

ty(af) ty

(TORT ))(Pz)(FEV

ty (av ty

= farm land tax revenue under deferred:
assessment for township t and year y
(dollars).

where: FRVty(df)

FRVt (av)
y assessment for township t and year y

(dollars).

TORT
ty (af) assessment for township t and year y

(percentage) .

P, = proportion of township farm. land
equalized valuation participating in
deferred assessment (percentage).

FUVt = farm land use-value for township t
Y  ang year.y (dollars).
TORTty(aV) = total township tax rate under ad

valorem assessment for township t. and
year y (percentage).

FEV, = farm land equalized valuation for
Y  township t and year y (dollars).

The (TORT ))(PZ)(FEVty) component in this model was

ty(df
the same as its respective counterpart in Model Three.
The combination of values for the variables (TORTty(df))’
(Pz), and (FUVty) were given in Table 8. All of the

thirty—-six tax rates (TORT )) produced by Model Five

ty(df
were used in conjunction with the values of (P2) and
(FUVty) given in Table 9 to produce thirty-six solutions
for each township for the selected years.

The percentage change in. the participating farm.

land revenues was then calculated by:

= farm land tax revenue under ad valorem

= total township tax rate under deferred
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FRV, o (af) ~ F®Vy (av)
TRV , X 100
ty(av)

where: FRVt (af) = farm land tax revenue under deferred
Y assessment for township t and year y

(dollars).

FRViv(av) = farm land tax revenue under ad valorem

y assessment for township t and year y

(dollars).

Model eight-change in millage
rate of participating farm land

Using the percentage change in the participating
farm land revenues formulated above, the change in millage
rates of participating farm land for each township for the

selected years were calculated by the following formula:

FRV - FRV

(P,) (FEVty) '

= farm land tax revenue under deferred
assessment for township t and year y
(dollars).

where: Fthy(df)

FRV = farm land tax revenue under ad valorem
assessment for township t and year y

(dollars).

ty (av)

P, = proportion of township farm land
equalized valuation participating in
deferred assessment (percentage).

FEVt = farm land equalized valuation in town-
Y ship t and year y (dollars).

Using these basic eight models, four which were
formulated to analyze the effects of plain use-value taxa-

tion and four for the deferred taxation models, and using
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the CDC 6500 computing system, the models were then
analyzed. Chapter V shows the analysis -of the present
ad valorem system of taxation as well as the analyses of
these eight basic models just presented. The results of
the effectiveness of both plain and deferred taxation in

all five study townships is discussed in detail.



CHAPTER V

ANALYSIS OF TOWNSHIP ESTIMATES AND

SIMULATiON MODELS

Chapter III produced estimations for the variables
of farm land equalized valuation. (FEV), non-farm land
equalized valuation (NFEV), farm land tax revenue (FRV),
non-farm land tax revenue (NFRV), farm land acreage (FAC),
and non-farm land acreage (NFAC) for the townships of
Chesterfield, Lenox, Macomb, Shelby, and Washington in
Macomb County. These township estimations were used in
combination with known township values of total township
equalized valuation (TOEV), total township tax revenue
(TORV) , total township acreage (TOAC), and total township
tax rate (TORT, which was derived by TORV/TOEV) to analyze
the present ad valorem system of taxation for the years
1960-1969 in these townships. Chapter IV presented se-
lected simulation models that were formulated to analyze
the possible effects of use-value assessment between the
farm and non-farm sector for these years and in these
townships. This chapter will analyze and discuss the
.changes that have taken place in ad valorem taxation and

then using the formulated simulation models of Chapter IV,

92
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investigate and compare some possible effects of both
plain and deferred systems of use-value taxation. in these

five townships.

Assumptions

In order to analyze and discuss the changes that
have taken place in these five townships in the rural-
urban fringe, it was necessary for the researcher to make
the assumptions:

1. That TORV, which is derived from the equalized
valuations of property and the township budget which is
the allocation of TORV, occur in the same fiscal year.
There is in actuality a "lag" between the time TORV is
collected by the township financiél officer and spent.

2. That the equaiized personal property tax as-
sessment portion of the total equalized assessment for the
township is evenly proportioned between the farm and non-
farm sectors. The total TOEV for a township consists of a
real property tax assessment portion and a personal prop-
erty tax assessment portion.

3. That township budgets either remain constant
or increase slightly over time. There was no year in any
township where this was not the case in the townships

studied and the years investigated.
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Analysis of. Ad Valorem Taxation
in the Townships: ' 1960-1969

Using the township estimates for the variables
FEV, NFEV, FRV, NFRV, FAC, and NFAC, and data collected
from the property tax assessment rolls for the variables
TOEV, TORV, and TOAC, several trends in the ten year per-
iod from 1960-1969 were analyzed. Table 10 shows the
percentage increase in these selected variables as well
as in the TORT derived from dividing TORV by TOEV. Each-
individual township has seen a sizeable increase in both
the estimated and known variables. The TOEV increased
considerably more in the more "urbanized" townships of
Shelby and Chesterfield and the least in one of the most
rural, Lenox. The percentage increases in this ten year
period for the TOEV for Shelby and Chesterfield were 107
percent and 111 percent, respectively, as compared to
fifteen percent in Lenox. Macomb and Washington townships
saw eighty-one and eighty-nine percent increases, respec-
tively, in this same time period for the TOEV.

In investigating TORV, the same percentage pattern
of increases is observed. The two more urbanized townships
of Chesﬁerfield and Shelby recorded the largest percentage
increases, 213 and 270 percent, respectively. Lenox, the
most rural, again showed only a sixty-three percent in-
crease in TORV. Macomb and Washington, however, showed
muéh larger percentage increases, 197 and 200 percent,

respectively than when analyzing TOEV.
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TABLE 10

PERCENTAGE INCREASE IN SELECTED TOWNSHIP VARIABLES

UNDER AE VALOREM TAXATION: 1960-1969

o o

a o 0 a

Lo RN e 1Y) 00w 0o

[0 ] nuny L 0w g

$.a.9 © o o © G O

e TEE A

. 2‘;;‘ 1960 1969 §88 88&,
Township LN (Dollars) | (Dollars) 528 538
Chesterfield | TOEV (17,444,844 36,724,756(19,279,912|110.52
Lenox TOEV |14,764,186} 16,907,937 2,143,751 14.52
Macomb TOEV |11,568,035| 20,975,683 9,407,648] 81.32
Shelby TOEV {49,968,296[103,677,085{53,708,789]107.49
Washington TOEV |12,166,427| 23,015,805|10,849,376] 89.17
hesterfield | FEV 3,266,248 5,084,612} 1,818,364| 55.67
enox FEV 4,010,939 5,366,394] 1,355,455 33.79
acomb FEV 5,372,202 7,478,301 2,106,099| 39.20
Shelby FEV 3,773,844 6,371,000] 2,597,156| 60.82
ashington FEV 3,619,291 4,899,942 1,280,651| 35.38
hesterfield | NFEV |14,178,596| 31,640,144|17,461,548]123.15
enox NFEV {10,753,247| 11,541,543 788,296 7.33
acomb NFEV | 6,195,833} 13,497,382| 7,301,549]117.85
Shelby NFEV (46,194,452 97,306,085{51,111,633(110.64
ashington NFEV | 8,547,136| 18,116,313} 9,569,177]111.96
hesterfield | TORV 423,842 1,327,991 904,1491213.32
enox TORV 332,911 543,463 210,552} 63.25
acomb TORV 291,772 865,381 573,609]196.59
Shelby TORV | 1,318,273 4,879,683 3,561,410|270.16
ashington TORV 343,055 1,029,135 686,080)200.00
hesterfield | FRV 79,357 183,863 104,506]131.69
enox FRV 90,441 172,489 82,048| 90.72
acomb FRV 135,499 308,528 ) 173,029(127.70}
Shelby FRV 99,562 299,859 200,2971201.18
ashington - FRV 102,053 219,077 117,0241114.67
hesterfield | NFRV 344,485 1,144,128 799,6431232.13
enox NFRV 242,470 370,974 128,5041 53.00]f.
acomb NFRV 156,273 556,853 400,580(256.33
Shelby NFRV | 1,218,711 4,579,824 3,361,113]275.79
ashington NFRV 241,002 810,058 569,0561236,.12
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TABLE 10--Continued

H V)

a o . o g

Lo RN} 00w 00

Q- nuny nung

P00 G o o o © Q

o 8n| 1960 1969 aad 988

Township T)- % 5 (Dollars) (Dollars) 3 8 8 3 8 &
wnH > O~ H O~

Chesterfield| FUV;| 1,220,348 1,185,070 -35,278} -2.89
[.enox FUVi| 2,161,867 2,176,100 14,233 0.66
Macomb FUvy| 1,973,460 1,902,467 -70,993{ -3.60
Shelby FUvy| 1,209,000( 1,143,880 -65,120] -5 39
ashington FUVy| 2,225,032 2,186,956 - -38,076} -1.71
Chesterfield| FUV2| 3,661,044 3,555,210 ~105,834| -2.89
.enox FUV2| 6,485,600 6,528,300 42,700 0.66
Macomb FUVy( 5,920,380 5,707,400 -212,980| ~3.60
Shelby FUV2| 3,627,000 3,431,640 -195,360| -5,39
Washington FUV2| 6,675,096 6,560,867 -114,229) -1,71
Chesterfield| FUV3| 6,101,740 5,925,350 -176,390| -2.89
L.enox Fuvy /10,809,333 10,880,500 71,167 0.66
Ma comb FUV3{. 9,867,300 9,512,333 ~354,967} -3.60
Shelby FUV3| 6,045,000 5,719,400 ~325,600]| -5,39}
Nashington FUvi3|{l1,125,161}| 10,934,779 -190,3821 -1.71

A
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TABLE 10--Continued

i g4 0
a o) o} g’
g 0 0o 0o
Q -t 0n n~ nng
P.g.Q ) o G0
o & han (S84
?,%?3 1960 1969 282 9o
Township: we> (Acres) (Acres) HAQ> 8%
Chesterfield| FAC 12,203 11,851 -352| -2.80
enox FAC 21,619 21,761 142 0.66
acomb FAC. - 19,735 19,025 -710 | -3.60}.
helby FAC 12,090 | 11,439 -651| -5.38
ashington FAC 22,250 21,870 -3801} -1.71
hesterfield| NFAC 5,909 6,261 352 | 5.96
enox NFAC 2,253 2,111} -142 | -6.30
acomb NFAC 3,625 4,335 7101 19.59
helby NFAC 11,014 11,665 651 5.91
ashington: NFAC 470 850 380 | 80.85
(Rates) (Rates) (Rates)
hesterfield] TORT |.02429612 |.03616065 | .01186453 | 48.83
enox TORT |.02254855 |.03214248 | .00959393 | 42.55
acomb TORT |.02522226 |.04125639 | .01603413 | 63.57
helby TORT (.02638219 [.04706618 { .02068399 | 78.40
ashington TORT |.02819686 |.04471427 | .01651741 | 58.58
4poEV = total township equalized valuation.
FEV = farm land equalized valuation.
NFEV = non-farm land equalized valuation.
TORV = township tax revenue.
FRV = farm land tax revenue.
NFRV = non-farm land tax revenue.
FAC = farm land acreage.
NFAC = non-farm land acreage.
TORT = township tax rate.
FUV, = farm land use-value at $100/acre.
FUVy = farm land use~value at $300/acre.
= farm land use~value at $500/acre.

FUV4
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Because TORT is the result of TORV divided by
TOEV, percentage increases were also evident in this var-
iable. Shelby, the most urbanized township had the largﬁ
est increase, seventy-eight. percent, for the period 1960-
1969. However, here Macomb and Washington townships
(sixty-four and fifty-nine percent, respectively) had a
larger increase than the more urbanized township of
Chesterfield with forty-nine percent. Lenox, the most
rural, again ranks fifth, or last, with a TORT increase
of forty-three percent.

There has also been a decrease in FAC and a gain
in NFAC in these townships. Chesterfield, Macomb, Shelby,
and Washington all "lost" land, it is assumed, to non-farm
use. There was a slight gain in FAC in the ten year per-
iod in Lenox township of'one percent. However, due to
the estimation technique used in the analysis, the per-
centages as well as acreages, shown in Table 10 should not

be interpreted as precise figures, especially in Lenox and

- Washington townships. The FAC gain in Lenox was relatively

small in terms of TOAC. There was some over—estimation in
Washington township for the years 1961 through 1966. The
estimated variables (FEV, NFEV, FRV, and NFRV) of Table 10
are important in that with the exception of Lenox township,
NFEV and NFRV have .increased much more percentage-wise
over the ten year time span than the FEV and FRV. The in-
crease in the three selected theoretical farm land use-

values (FUV) is also shown.
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Table 11 shows the ten year averages of the same
variables,. both known and estimated, that were discussed
in Table 10. The figures for each variable and for. the
ten year period, 1960-1969, were averaged. These average
figures were.then used, not only for analysis of the ad
valorem system of taxation, but for the plain and deferred
use-value systems of taxation as well. Time constraints
and the overall objectives of this study dictated this
choice.

By taking the average of the ten year study period,
again, in terms of TOEV and TORV, Shelby township ranked
first with a TOEV of $64,802,059 and TORV of $2,456,195.
Chesterfield township was second with a TOEV of $22,750,323
and a TORV of $702,558. Washington township was- third in
TOEV and TORV. Lenox.townéhip ranked fourth in TOEV but
fifth in TORV. Macomb township ranked fifth in TOEV but
fourth in TORV. By looking at Table 1l though, it is
evident that Shelby township had, by far, the greatest
TOEV and TORV of the five townships. 1In terms of TOEV and
TORV, Shelby was the most urbanized of the five study
townships. The difference between these variables and the
next township, Chesterfield, was sizeable. Shelby township
had approximately three times the TOEV that Chesterfield
did in this study period. In terms of TORT's however, the
rankings somewhat change. Shelby is first again but Macomb

and Washington are second and third, respectively, using
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TABLE 1l -

TEN YEAR AVERAGE OF SELECTED TOWNSHIP VARIABLES

UNDER AD VALOREM TAXATION: 1960-19692
b Townshi
g 20 shlps
Q -~
£ ..
S IG
2 §'ﬂ Chester- ,
388 field Lenox Macomb Shelby |Washington
(Dollars) |(Dollars) |(Dollars) |(Dollars) |(Dollars)
TOEV 22,750,323 15,517,824 |15,053,68564,802,059}15,780,790
NFEV 19,041,286 (11,320,874} 9,013,176 60,755,228}11,818,822
FEV 3,712,637 4,196,950 6,075,509 4,046,831} 3,961,968
TORV 702,558 424,172 494,486 2,456,159 575,521
NFRV 589,712 309,852 298,328 2,305,469 435,515
FRV 112,842 116,320 196,158 150,691 142,006
FUvy | 1,217,565{ 2,101,257 1,952,171} 1,190,832| 2,382,383
FUV, { 3,652,696 | 6,303,770 | 5,856,514 3,572,497 7,147,149
Fuvy | 6,087,827 10,506,283 | 9,760,856 | 5,954,162(11,911,916
(Rates) (Rates) (Rates) (Rates) (Rates)
TORT | .02949368 | .02738528 | .03177384 | .03616469| .03535273
8pue to averaging, the totals of the NFEV, FEV,
NFRV, and FRV variables do not agree with TOEV or TORV.
b’J.‘OEV = total township equalized valuation.
NFEV = non-farm land equalized valuation.
FEV = farm land equalized valuation.
TORV = total township tax revenue.
NFRV = non-farm land tax revenue.
FRV = farm land tax revenue.
FUVy.= farm land use-value at $100/acre.
FUV, = farm land use-value at $300/acre.
FUV3; = farm land use-value at $500/acre.
TORT = total township tax rate.
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ten year averages for the study townships. The TORT is
important because if one multiplies this figure by 1000
for each township, a millage rate per $1000 of equalized
valuation can be and was formulated for an ad valorem
system of taxation for a ten year average.

Table 12 shows both the farm and non-farm percent-
ages of the known values and acreages for TOEV, TORV, and
TOAC and the estimated values and acreages of NFEV, NFRV,
NFAC, FEV, FRV, and FAC. In 1960, NFEV accounted for an
estimated ninety-two percent of the TOEV in Shelby town-
ship; eighty-one percent in Chesterfield, seventy-three
percent in Lenox, seventy percent in Washington and fifty-
four percent in Macomb. By 1969, these percentages had
increased to ninety-five percent in Shelby, eighty-six
percent in Chesterfield township, seventy-nine percent in
Washington and sixty-four percent in Macomb. Lenox town-
ship was the exception with a decrease in NFEV to sixty-
eight percent in 1969 from seventy-three percent in 1960.
This is partly due to its being the most "rural" of the
five townships studied but also partly due to the estima-
tion procedure used in Chapter III. As NFEV had increased
in the majority of townships aé a percentage of. TOEV, FEV
had decreased from eight percent in 1960 in Shelby to five

percent in 1969 and from a low of forty-six percent in

Macomb in 1960 to thirty-six percent in 1969.



TABLE 12

FARM-NON-FARM PERCENTAGES OF SELECTED VARIABLES UNDER
AD VALOREM TAXATION: 1960-1969

a Townships
ol Qc%
g g 2 Chesterfield Lenox Macomb Shelby Washington
Vuw
ﬂig'g 1960 1969 1960 1969 1960 1969 1960 1969 1960 1969
0om | (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
NnEe > .
NFEV 81.3 86.2 72.8 68.3 53.6 64.3 92.4 95.2 70.3 78.7
FEV 18.7 13.8 27.2 31.7 46.4 35.7 7.6 4.8 29.7 21.3
TOEV |100.0 100.0 |100.0 100.0 j100.0 100.0 {100.0 100.0 {100.0 100.0
NFRV 81.3 - 86.2 72.8 68.3 53.6 64.3 92.4 93.9 70.3 78.7
FRV 18.7 13.8 27.2 31.7 46.4 35.7 7.6 6.1 29.7 21.3
TORV (100.0 100.0 }|100.0 100.0 }100.0 100.0 }100.0 100.0 {100.0 100.0
NFAC 32.6 34.6 9.4 8.8 15.5 18.6 47.7 50.5 2.1 3.7P
FAC 67.4 65.4 90.6 91.2 84.5 81.4 52.3 49.5 97.9 96.3b
TOAC (100.0 100.0 |100.0 100.0 |100.0 100.0 |100.0 100.0 |100.0 100.0
@NFEV = non-farm land equalized valuation. NFAC = non-farm land acreage.
FEV = farm land equalized valuation. FAC = farm land acreage.
TOEV = total township equalized valuation. TOAC = total township acreage.
NFRV = non-farm land tax revenue. b
FRV = farm land tax revenue. Due to overestimation, acreage
TORV = total township tax revenue. for this township is not meaning-

ful.

coT
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NFRV as a percentage of TORV showed the same pat-
tern of increase in four townships with Lenox township
again being an exception. 1In 1960, NFRV accounted for
ninety-two percent of TORV in Shelby township; by 1969
this had increased to ninety-four percent. Shelby, by all
indicators investigated and used is the most "urbanized"
township. However, even in one of the more rural townships
and using NFRV as a percentage of TORV as a guide, NFRV in
Lenox township was seventy-three peréent_in-1960 and
sixty-eight percent in 1969. Again, Lenox township was
the only township to show a decrease in NFRV in the ten
year time span; all the other townships showed increases
in NFRV and decreases in FRV in the years from 1960 to
1969. |

FAC decreased in four townships with Lenok township
being an exception and showing a slight increase. Shelby,
the most urbanized of the townships had, in 1969, just
fifty percent of its land acreage remaining in agriculture;
Chesterfield just sixty-five percent. Washington,. town- |
ship, in terms of FAC, was highest with ninety-six percent
but even this had decreased two percent in the ten year
time period. Less land than this may actually be in agri-
culture due to the over-estimation problem previously

mentioned.
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Analysis of Plain Use-Value
Assessment Models

Once ad valorem taxation trends for the ten year
time period and for the townships of Chesterfield, Lenox,
Macomb, Shelby, and Washington had been analyzed, possible
ramifications of a use-value system of taxation were in-
vestigated. This was done using the tax models previously
described and developed in Chapter IV. The first use-value
model dealt with township tax rates (TORT) under the as-
sumption a plain use-value system of taxation had been
instituted in these five townships for the ten year time
span 1960-1969.

Under a plain.ﬁse-value assessment system, each
township was divided into three sectors as previously ex-
plained in Chapter IV. These were a non-farm sector (P3),
a farm sector that would participate in a use-value as-
sessment system of taxation (Pz), and a farm sector that:
would not participate in use-value assessment (P;). Three
levels of participation were arbitrarily chosen for the
participating farm sector (P,) and these levels of par-

63 Three arbitrar-

ticipation were 25, 50, and 75 percent.
ily chosen theoretical use-values were selected of $100,

$300, and $500 per acre.

63The reader is reminded that the three levels of
participation actually refer to three levels of FEV as a
percentage of TOEV and do not refer to specific numbers of.
farmers or farm land acreage participating in use-value
assessment.
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Model one-~-percentage change in
township tax rates

Table 13 shows the ten year average percentage
changes that would have taken place in the township tax
rétes (TORT) under the varying levels of participation,
selected use-values, and if a plain use-&alue assessment
system of taxation had been operative. It was observed
that the TORT's increased under $100 use-value for all
five townships. However, this new TORT, while consistent
for the township, is actually not quite relevant for the
three sectors in each township. Because TORT is a result
of TORV divided by TOEV, the varying sectors are influenced
by these variables. If TORV must remain at its current
level for administrative purposes (and actually there has
been a slight increase over time), and TORV is derived
from equalized valuations, then each sector is influenced
differently by plain use-value assessment. While TOEV can.
be considered a constant, the farmers participating in a
plain use-value assessment program are assessed at a lower
rate than those farmers not participating or the non-farm
sector which cannot participate in plain use-value assess-
ment. FEV for the non-participating farmers and NFEV
should have to rise to meet TOEV to offset the lessened
eQualized valuations and hence revenue derived from the
percentage of farmers in a township participating in plaih

use-value assessment.



TABLE 13 .
TEN YEAR AVERAGE PERCENTAGE CHANGE IN TOWNSHIP TAX RATES UNDER
PLAIN-USE VALUE ASSESSMENT WITH SELECTED USE-VALUES
AND LEVELS OF PARTICIPATION®

Participation

{Farm Land Levels Townships

Use-Value

Per Acre (Pl)b (Py)b Chesterfield Lenox Macomb Shelby Washington
$100 .75 .25 2.82 3.52 7.30 1.12 2.70
$100 .50 .50 5.81 7.30 15.75 2.26 5.56
$100 .25 .75 8.97 . 11.40 25.86 | 3.43 8.58
$300 .75 .25 -0.91 -3.29 1.02 0.13 : -4.66
$300 .50 .50 -1.74 -6.36 2.34 0.27 -8.87
$300 .25 .75 -2.50 -9.23 3.98 0.41 -12.70
$500 .75 .25 -2,84 -9.25 -6.16 -0.83 -11.01
$500 .50 .50 -5.49 -16.92 -11.54 -1.64 -19.75
$500 .25 .75 -7.93 -23.42 -16.28 -2.44 -26.88

4 The years 1960-1969 were used to compute these averages.

bThese terms are defined as follows:

P; = proportion of township farm land equalized valuation not
participating in plain use-value assessment.

P, = proportion of township farm land equalized valuation participating
in plain use-value assessment.

90T



107

Under the theoretical use-value of $100 per acre,
TORT's increased for all levels of participation. If
twenty-five percent of the FEV in each township had elected
to participate in a plain use-value taxation system, TORT's
increased in all townships from one percent in the most:
"urbanized" township (Shelby) to seven percent in one of
the more rural (Macomb). This is, of course, due partially
to the fact that the more "urbanized" townships had less
FAC eligible to participate under plain use-value assess-
ment. In Shelby township, however, FEV was still a size-
able amount in relative terms. Using the ten year averages
shown in Table 11, it ranked third and not f£ifth in FEV
although it ranked last in FAC. 1In the more rural town-
ships, plain use-value assessment would have had a greater
impact in terms of TOEV aﬁd TORV. The greatest impact was.
in Macomb township which was the township that both. had
the greatest and highest variations in assessed valuation
pér acre in the sample frame and was also the most "trans-
itional” of the townships studied. As the participation
percentage increased from twenty-five to fifty and seventy-
five percent, the. impact of plain use-value assessment
became ever greater, in TORT increases, with the exception
of Shelby township which is highly urbanized. At a par-
ticipation level of seventy-five percent, the TORT in
Macomb township increased twenty-six percent at a use-

value of $100 per acre. 1In the more rural townships of
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Lenox and Washington, TORT's increased to eleven and eight
percent respectively, -as compared to four percent and
three percent at a twenty-five percent level of participa-
tion in these same townships.

Only two townships are affected by increasing the
theoretical use?value from $100 per acre to $300 per acre.
These townships are Shelby and Macomb which had TORT in-
creases at the twenty-five percent level of pérticipation
of less than one percent and slightly over one percent,
respectively. At the seventy-five percent level of par-
ticipation by farmers, the TORT's had increased very
little in Shelby (less than one-half of one percent) to
an increase of only four percent in Macomb. In the other
townships, and using an average figure for the ten year
time span, TORT's did not‘increase but became irrelevant.
The minus figures in Table 13 represent TORT's that would
be greater for farmers'participating in a plain use-value
assessment program than they would have had under ad
valorem taxation. Few if any farmers would participate in
any taxation program whereby their property tax rate (and
hence their tax bill) would be greater than under the
existing system. At all participation. levels, the theo-
retical $500 use-value per acre was set too high. Essen-
tiélly, use~value at this level is unrealistic in terms of

the existing assessed valuations per acre. Simulated
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use-values somewhere between $100 and $300 would have been
more realistic in Chesterfield, Lenox, and Washington
townships.

Model two-percentage change in
non-farm millage rates

Y

New TORT's were derived by Model One using three
levels of FEV participation and three selected theoretical
use~-values as if a plain use-value system of taxation had
been instituted in the townships of Chesterfield, Lenox,
Macomb, Shelby, and Washington in Macomb County. Using
the new TORT's derived by Model One, the percentage change
in non-farm land millage rates in each of the five town-
ships were then analyzed. To derive these non-farm land
millage rate changes, the TORT's under the ad valorem
system of taxation (and these TORT's for this sector were
TORV/TOEV) were multiplied by NFEV for each township to
determine the NFRV under ad valorem taxation. This NFRV
under ad valorem taxation was then subtracted from NFRV
formed by using the new TORT derived from Model One under
a plain use-value assessment system of taxation. Because
the.non-farm sector cannot participate in plain use-value
assessment, the participation rate for this sector for all
three theoretical use-values was a factor of one. NFRV
under the use-value system of taxation was formed by

multiplying the new TORT from Model One by NFEV for the
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three theoretical use-value levels. Non~farm land millage

rate changes by percentage were derived by:

NFRV

(uv) (av)
AT X 1000
where: NFRV(uv) = non-farm land tax revenue under use-
value assessment (dollars).
NERV(aV) = non-farm land tax revenue under ad

valorem assessment (dollars).

NFRV and NFMR (non-farm millage rate) are very critical in
any township (or state) adopting a plain use-value assess-
ment system of taxation. NFRV is important because this:
is the added revenue needed from the non-farm sector to
balance the loss of revenue from the participating farm
sector (or in FEV) and yet provide the same township bud-
get (or level of services) as under the present ad valorem
system of taxation.  Millage rates are important because
they represent the amount of taxation per $1000 equalized
valuation a property owner must pay. To a rural farm or
non-farm property tax payer, the township tax rate (TORT)
is of most concern. The NFMR's in Model Two represent the
increase in millage rates needed from the non-farm sector
to compensate for the amount of participating farmers in
a use-value system of taxation.

Table 14 shows the ten year average percentage
changes in non-farm land millage rates under plain use-

value assessment. The effect of plain use-value assessment



TABLE 14

TEN YEAR AVERAGE PERCENTAGE CHANGES IN NON-FARM MILLAGE RATES UNDER
PLAIN USE-VALUE ASSESSMENT WITH SELECTED USE-VALUES
AND LEVELS OF PARTICIPATIONZ

Participation

Farm Land Levels - Townships

Use—-Value

Per Acre (py)b (P2)P | Chesterfield | Lenox Macomb Shelby | Washington
$100 .75 .25 0.83 0.99 2.32 0.40 0.96
$100 .50 .50 1.71 2.06 5.00 0.81 1.97
$100 .25 .75 2.64 3.23 8.14 1.23 3.04
$300 .75 .25 0.00 -0.88 0.96 0.06 -1.57
$300 .50 .50 0.01 -1.69 2,03 0.12 -2.99
$300 .25 .75 0.02 -2.46 3.21 0.18 -4.29
$500 .75 .25 -0.78 -2.51 -1.84 -0.28 -3.76
$500 .50 .50 -1.51 -4.60 -3.46 -0.54 -6.76
$500 .25 .75 -2.19 -6.36 -4.89 -0.81 -9.22

8The years 1960-1969 were used to compute these averages.

b'I'hese terms are defined as follows:
Py

proportion of townshlp farm land equalized valuation not
participating in plain use-value assessment.

P proportlon of township farm land equalized valuation part1c1pat1ng

in plain use-value assessment.

ITT
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in this table and for this sector are the same - as in Table
13 which investigated the ten year averages for percentage
changes in TORT's. At the theoretical $100 use-value/acre
level, the greatest percentage increase would be in Macomb
township with a percentage increase in the millage rate of
two percent if twenty-five percent of the FEV participated
in plaih use-value assessment. This increased to five
percent if fifty percent of the farmers participated; eight
percent if seventy-five percent of the FEV participated in
a system of plain use-value assessment. Lenox township
was second, Washington third, Chesterfield fourth, and the
most urban township, Shelby, was last at all three parti-
cipation levels and at $100 use-value/aére. Shelby town-
ship millage rate increases were just under one percent
for the two lower levels 6f participation and just over
one percent for the third. However, even though Shelby
township had by far the greatest amount of TOEV of the
townships, as well as the greatest proportion of NFEV to
TOEV, a use-value program would still be noticeable upon
the urban property owner in this township. The added tax
burden would just be spread among more property owners.
The greater the level of FEV participation by farmers,
even in Shelby township, the greater or more noticeable
thé effect would be. Another interesting trend is the
large difference in millage rates between Macomb township

and the other four townships. At $100 use-value/acre and
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a seventy-five percent participation level, the non-farm
sector of Macomb would have an increased millage rate of
eight percent as compared to three percent in Lenox and
Washington townships. Again, at $300 use-value/acre, in
only two townships was this theoretical use-value relevant
and those are Macomb and Shelby townships. The $300 use-
value/acre level for the other townships was set at too
high a level. |

Millage rates are the amount per $1000 equalized
valuation that a property owner must pay in a tax year at
a set assessment ratio. This assessment ratio is currently
fifty percent of market value. Table 15 shows a hypothet-
ical example of a property with an equalized valuation of
$20,000 in the non-farm sector for all five townships and
the effects on the millage rates of both Eﬁ valorem and
plain use-value assessment at $100/acre on that property
in one tax year. Again, three levels of participation in
FEV are shown.

Under the current ad valorem tax system, and using
the average ten year TORT's, the owner of property assessed
at $20,000 would pay a total tax bill in one tax year from
a high in Shelby township of $361.65 to a low of $273.85
in Lenox township. Under a plain use-value system, the
gréatest increase per $1000 equalized valuation would
occur in Macomb township at all three levels of partici-

pation. Again, Shelby township is the lowest in the



TABLE 15

| HYPOTHETICAL EXAMPLE OF THE EFFECT OF PLAIN USE-VALUE ASSESSMENT
ON THE NON-FARM SECTOR USING TEN YEAR AVERAGE MILLAGE RATES
AT $100 UV/ACRE FOR THE FIVE STUDY TOWNSHIPS

Property with an equalized or
assessed valuation of:.

and an Assessment Ratio of 50%

would have a tax assessment under
ad valorem taxation (29.49 per
$1,000 x 10 = $294.94 in
Chesterfield township for
example) of:

This tax assessment under plain
use-value assessment (at $100
UV/acre) would be at a partici-
pation level of:

25%

50%

75%

Total dollar increase in the tax
assessment would be at:
25%

50%
75%

Chesterfield| Lenox Macomb| Shelby Washington
$20,000 $20,000($20,000}$20,000| $20,000 |
$10,000 $10,000|$10,000|$10,000{ $10,000
$294.94 $273.851$317.74|$361.65| $353.53
$303.24 $283.75|$340.94|$365.65| $363.15
$312.04 $294,45]1$367.74]1$369.75} $373.23
$321.34 $306.15($399.14[$373.95| $383.93

$8.30 $9.90] $23.20 $4.00 $9.60
$17.10 $20.60| $50.00 $8.10 $19.70
$26.40 $32,3O 1$81.40| $12.30

$30.40

AN
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increase in non-farm millage rates, but as mentioned pre-
viously, there are more property taxpayers to share the
increased tax burden of a plain use-value system of taxa-
tion in this particular township. The TOEV and NFEV of
Shelby township is almost three times as great as in the
next most "urbanized" township, Chesterfield. Macomb,
while it does not have the FEV of Lenox and Washington
townships, had high individual property- assessed valua-
tions per acre in the sample frame.

The township rankings in the increased tax levies
due to percentage increases in non-farm millage rates are
the same at all three levels of participation. This is
not true, however, for the total tax bill the owner of a
$20,000 non-farm property must pay in the five townships.
The owner of a $20,000 property paid the largest tax bill
in Shelby under both ad valorem taxation and if only
twenty-five percent of the FEV in this township had par-
ticipated in a plain use-value system of taxation. If the
level of participation increased to fifty percent, the
$20,000 property owner in Washington paid a larger total
tax bill under plain use-value assessment than did the
property owner in Shelby township. At a participation
level of seventy-five percent, the non-farm owner in
Maéomb township had the largest tax bill in relation to
the other four townships with Shelby then ranking third.

Lenox township, probably the most rural of the townships,
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ranked lowest in total tax bill under ad valorem assess-
ment or in total tax bill at any level of participation
under a plain use-value taxation system.

Model three-percentage change in
farm land tax revenue

Again, using the new TORT's produced by Model One,
the shift and incidence of farm tax revenue, in that part.
of the farm sector participating in plain use-value as-
sessment, was investigated. It was first necessary to
determine the loss of farm land tax revenue (FRV) and then
once this had been accomplished, to determine the percent-
age change in farm land revenue for each of the five study
townships. It was felt that by deriving a percentage
change in FRV for those townships participating in plain
use~value assessment, a more "relative" amount of change
could be analyzed within and between townships rather than
just analyzing the dollar amount of revenue lost.

This model, like Model Two, had linkages with the
new TORT's determined in Model One. The new TORT's derived
by Model One were used with this model to determine FRV in
the participating farm sector of each township. Origi-
nally, several models had been formulated to investigate
the changes in tax revenues per acre for both the partici-
pating and non-participating farmers under plain use-value

assessment. It was necessary to first determine FRV to
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implement these models. However, these tax revenue per
acre models were discarded because they were erroneous in
determining tax revenues per acre when the original sample
size had been drawn from individual observations and using
assessed valuation per acre in the sample frames. This
produced in effect a type of "double counting." It would
also have been necessary to assume that FEV and FAC were
proportionately equal. The percentage change in the FRV
model, however, stilluremained relevant and was  analyzed.
Table 16 shows the ten year average figures for the per-
centage change in FRV for that proportion of farmers (or
FEV) in the farm sector participating in a plain. use-value
system of assessment.

The township rankings for this model are almost.‘
identical with the previoﬁs two models. At $100 use-value/
acre, there was a loss of revenue in all townships' that
must be compensated for by the other two sectors in each
township, the non-participating farm sector and the non-
farm sector. At all three levels of participation, Shelby
township ranked highest and Washington lowest. If twenty-
five percent of the farmers had participated in use-value
assessment, there was a decrease of sixty-nine percent in
the revenue coming from the farm sector in Shelby township.
Chesterfield, the second most urbanized township, also
ranked second at this level of participation with a de-

crease in FRV of sixty-five percent, closely followed by



TABLE 16

TEN YEAR AVERAGE PERCENTAGE CHANGE IN PARTICIPATING FARM LAND REVENUE
UNDER A PLAIN USE-VALUE ASSESSMENT SYSTEM OF TAXATIONZ

Participation

Farm Land Levels Townships

Use-Value -

Per Acre (Pl)b (P2)b Chesterfield | Lenox Macomb Shelby | Washington
$100 .75 .25 -65.28 -47.65 - | -64.73 -69.28 -39.82
$100 .50 .50 -64.27 -45.,78 -61.95 -68.93 -38.18
$100 .25 .75 -63.21 -43.76 -58.71 | -68.57 -36.43
$300 .75 .25 1.13 46.74 |-14.02 -8.75 67.36
$300 .50 .50 0.95 41.98 -14.20 -8.66 59.70
$300 .25 .75 0.77 37.54 -14.09 -8.56 52.77
$500 .75 .25 - 63.78 129.50 53.87 50.58 .160.03
$500 .50 .50 59.02 109.97 44.71 49.22 133.90
$500 .25 .75 54.56 93.53 36.66 47.95 -112.67

AThe years 1960-1969 were used to compute these averages. .

brhese terms are defined as follows:

P} = proportion of township farm land equalized valuation not
participating in plain use-value assessment.

P, = proportion of township farm land equalized valuation participating
in plain use-value assessment.

8TT



119

>

Macomb township. Washington and Lenox had percentage de-
creases of forty percent and forty-eight percent, respec-
tively. At the fifty and seventy-five percent level of
farm land participation in use-value assessment, these
townships ranked again in the same order. There was a
slight decrease in the percentages at the seventy-five
percent level of farm land participation over the twenty-
five percent level of participation in all townships.
This was caused by the fact that in the basic manipula-
tions, there were three levels of farm land participation
but only one FEV used for each of the three levels.

At $300 use~value/acre, the figures in Table 16
again only show two townships whére this use-value/acre
were applicable. These were Shelby and Macomb with Macomb
ranking highest for all thfee levels of participation. As
with the previous models, the $300 and $500 use-value/acre
used for the townships of Chesterfield, Lenox, and Wash-
ington were "pegged" too high. At these higher use-value
figures, use-value assessment would not be undertaken in
these townships as there would be no "tax break" for any
sector under use-value assessment. The ad valorem equal-
ized value per acre of all land in these townships was

less than a theoretical use-value of $300 per acre.
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Model four-percentage change in
participating farm land millage
rates

The last plain use-value assessment model designed
was used to analyze the change in millage rates of farm
land participating in use-value assessment at different
levels of participation and simulated use-values. This
model again has a linkage with Model One because it is
based on the relationship that TOEV = NFEV + FEV. Model
One derived new TORT's for all five study townships using
TORV/TOEV under plain uée-value assessment. Model Two
investigated percentage changes in non-farm land millage
rates using the relationships of NFRV/NFEV under use-value
assessment. Model Three then analyzed the increase or
decrease in FRV under plain use-value assessment. This
model used the increase or decrease in the'FRV/FEV rela-
tionship to determine millage rates farmers would pay who
participated in use-value assessment at differing levels
of participation and at the three selected use-values of
$100, $300, and $500 an acre. Model Two dealt with the
non-farm land sector; this model deals with the participa-
ting farm land sector. Table 17 shows the ten year average
change in the millage rates of farmers participating under
use-value assessment.

At the selected use-value of $100 per acre, the

millage rates would decrease in all townships for farmers



TABLE 17

TEN YEAR AVERAGE CHANGE IN MILLAGE RATES OF PARTICIPATING FARM LAND
UNDER PLAIN USE-VALUE ASSESSMENT2

Participation

Farm Land Levels Townships

Use-Value , -

Per Acre (Pl)p (Pz)b Chesterfield Lenox Macomb Shelby Washington
$100 .75 .25 -19.52 ~13.23 -20.08 -25.33 -14.40
$100 .50 .50 -19.24 ~-12.,71 -19.94 -25.21 -13.83
$100 .25 .75 -18.93 ~12.14 | -18.93 -25.08 -13.22
$300 .75 .25 -0.44 12.30 -10.34 -3.97 23.02
$300 .50 .50 -0.46 11.05 -9.80 -3.93 20.46
$300 .25 .75 -0.48 9.88 -9.17 -3.82 18.13
$500 .75 .25 17.61 34.68 16.28 1l6.98 55.51
$500 .50 .50 16.32 29.45 13.57 16.55 46.64
$500 .25 | .75 15.12 25.03 11.18 16.12 39.40

4The years 1960-1969 were used to compute these averages.

brhese terms are defined as follows:

Py = proportion of township farm land equalized valuation not
participating in plain use-value assessment.

P, proportion of township farm land equalized valuation participating

in plain use-value assessment.

121
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participating in use-value assessment, from a high in
Shelby township of twenty-five percent to a low of thirteen
percent in Lenox township at the twenty-five percent level
of participation. The millage rates decreased slightly
more at the higher levels of participation. However, it
must be remembered that in Shelby township, NFEV consti-
tutes over ninety percent of the TOEV. The amount of
extra millage needed from the non-farm and the non-par-
ticipating farm sector was much less than this twenty-five
percent millage rate decrease because the TORV would be
"spread" over a large TOEV base. Even in the other town-
ships, NFEV is also a larger percentage of TOEV than FEV.
(The reader is referred back to Table 10 for the NFEV,
FEV, TOEV, NFRV, FRV, and TORV in each township.)

In the several othér'models analyzed, the.selected
level of a use-value of $300 per acre was relevant to two
townships. In Shelby and Macomb townships the selected
use~-value of $300 per acre represented the situation of
use~value approaching or equalizing itself to FEV. 1In
this model, $300 use-value per acre is relevant to Chester-
field township as well. This is not surprising in that
Chesterfield ranked second in terms of many of the indi-
cators of "urbanization" and in the three previous models
FEV in this township would have equalized to a use-value
slightly under $300 per - acre in most cases. The acreage
amount of farm land available for participation in use-

value assessment in this' township is second to Shelby.
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Another interesting observation about Table 17 is
that there is not much of a range between participation
levels at any one selected use-value level, but there was
a substantial difference between the selected use-value of
$100 per acre and $300 per acre. This would lead one to
believe that in any of the five study townships, the par-
ticipating rate or level of farm land or farmers partici-
pating in use-value assessment was not as critical a factor
as the selected use-value under which participating farmers
would operate. An assumption could be made that in the
more rural townships, where a larger share of both TOEV
and TORV comes from the farm sector, the amount of farmers
participating in use-value assessment may be important.

In the more urbanized townships, where TOEV is in large
part derived from NFEV, thé selected use-value was a much
more critical feature than the amount of farmers partici-
pating at a selected use-value. 1In the more urbanized
townships, there are just fewer farmers with less farm
land acreage in most cases.

Table 18 shows the same hypothetical example of
the same $20,000 property. that was analyzed under non-farm
millage rates. The decreased tax payment made by partici-
pating farmers varies from a high of $253.30 in Shelby
township at the twenty-five percent farm land participation
level to a low in Lenox township of $132.30 at this same

participation level. The decrease in the tax payment, in.



TABLE 18

HYPOTHETICAL EXAMPLE OF THE EFFECT OF PLAIN USE-VALUE ASSESSMENT
ON THE PARTICIPATING FARM SECTOR USING TEN YEAR AVERAGE
MILLAGE RATES FOR THE FIVE STUDY TOWNSHIPS

Property with an equalized or
assessed property valuation of:

and an Assessment Ratio of 50%

which has an ad valorem tax
payment of:

would have a decrease in this

tax payment under plain use-value

assessment of $100 UV/acre and a

participation level of:
‘ 25%

50%

75%

and at $300 UV/acre this decrease
in the tax payment would be:

25%
50%

75%

Chesterfield| Lenox | Macomb| Shelby|Washington
$20,000 $20,000($20,000{$20,000| $20,000
$10,000 $10,000{$10,000|$10,000{ $10,000
'$294.94 $273.85($317.74($361.65| $353.53
$195.20 $132.30$208.00|$253.30| $144.00
$192.40 $127.10($199.40|$252.10| $138.30
$189.30 $121.40($189.30($250.80| $132.20

$4.40 $103.40| $39.70
$4.60 $98.00| $39.30
$4.80 $91.70) $38.20

144"
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any- one township, does not vary much with level of farm
land participation.. It decreases slightly more in the
more rural townships which would be expected. 1In Chester-
field township, the use-value of $300 per acre had almost
equalized itself to FEV, in Macomb and Shelby townships,
this same use-value was still below FEV. 1In Lenox and
Washington townships, the $300 use-value per acre again
was irrelevant because farmers would not participate in
any use-value assessment program if it meant an increase
in their total tax bill.

A sensitivity analysis was run on all four plain
. use-value models in the five townships holding first use-
value constant at $300 use-value per acre and varying the
participation levels from twenty-five to seventy-five per-
cent. Then the participaﬁion level was held constant at
fifty percent and use-value was varied from $100 to $500
per acre. The relative range of holding use-value constant
and then the participation level constant were then com-
pared. Table 19 shows the ranges in the five townships
for a constant use-value of $300 per acre and with the two
extreme participation levels, and then with a participation
level of fifty percent as the constant. As can be seen,
and as previously mentioned in text, the relative range:
between the $300 use-value per acre is much greater than
the relative range between the participation levels of

fifty percent with use-value varying from $100 to $500 per
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TABLE 19

SENSITIVITY ANALYSIS FOR THE FOUR PLAIN USE-VALUE
ASSESSMENT MODELS USING SIX YEAR AVERAGES
FOR THE FIVE STUDY TOWNSHIPS

Townships
Model
Number Chesterfield Lenox |[Macomb |Shelby |Washington

One:

$300 use-
value/acre@ .11.30 24.22| 27.29 3.90 25,31
P, = 508° 1.59 5.94| 2.96| 0.28 3.83
Two :

$300 use- :
value/acred 3.22 6.66 8.46 1.35 8.73
Py = 508 0.02 | 3.34| 2.25 0.12 1.30
Three:

$300 use~- ,
value/acre@ 123.29 155.75] 106.66| 118.15 172.08
Py = 50%b 0.36 9.20 0.07 0.19 6.93
Four:

$300 use-
value/acre? 35.56 42.16} 33.51| 41.76 60.47

b _
Py = 50% 0.02 2.42| 1.17 0.15 2.33

8Holding $300 use-value/acre constant and varying
participation levels from twenty-five percent to seventy-
five percent.

bHolding the participation level or proportion of
farm land equalized valuation constant at fifty percent
and varying use-value from $100 use-value/acre to $500
use-value/acre and where Py = proportion of township
equalized valuation participating in use-value assessment.
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acre. This essentially means that in any change towards a
plain use-value system of taxation, the use-value to be
used is a far more critical factor than the amount of

participating FAC in any of the five townships.

Analysis of Deferred Taxation Models

Models One, Two, Three, and Four investigated,
respectively, the percentage change in township tax rates
(TORT), non-farm land millage rates (NFMR), participating
farm land revenues (FRV) , and the millage rates of farm
land participating in plain use-value assessment (FMR) for
five selected townships in Macomb County for the years
1960-1969. 1In order to analyze the effects of deferred or
"roll-back" taxation in the five study townships, a second
series of models, basically similar to Models One, Two,
Three, and Four were developed. The essential difference
between the first and second series of models is that a
"roll-back" or deferred component was added to this series
of models. This second series of models then became
Models Five, Six, Seven, and Eight. Because the most
common type of deferred taxation legislation has either a
three or five year "roll-back," each of Models Five, Six,
Seven, and Eight have two subparts. One subpart dealt
with deferred taxation with a three year "roll-back" com-.
ponent; the other subpart analyzed a five year "roll-back"
in the five study townships of Chesterfield, Lenox, Macomb,

Shelby, and Washington.
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Deferred taxation differs from plain use-value
assessment in that under plain use-value assessment, there
is no "penalty" for farmers ceasing to participate in use-
value assessment. Under deferred or "roll-back" taxation,
once land changes to a use not designated by the legisla-
tion, all or part of the amount of taxes that have been
deferred for a certain. time period become payable by the
land owner, hence the terminology "roll-back." 1In Models
Five, Six, Seven, and Eight, it was assumed that the full
amount of tax revenue deferred for a three year and a five
year time sban would have to be repaid to the township for
those. farmers ceasing to participate in a deferred taxation
program. Because the only difference in FRV returned to
the township tax coffers from the three and five year
"roll-back" is one of only‘two time periods, the two sub-
parts of each model were combined and will be described
together in this part of the analysis.

Model five-percentage change in

the township tax rate under three
and five year deferred taxation

Using essentially Model One with a "roll-back"
component of FRV added to TORV and the nine solutions of
the difference in FRV under ad valorem and the FRV under
plain use-value produced by Model Four, Model Five was
constructed. Because only ten years of data were col-

lected, this model, as well as models Six, Seven, and
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Eight could only incorporate data for an. eight year time
span for the three year "roll-back" and for six years with
the five year "roll-back." Due to the constraints of time
in the process of data analysis, only two selected propor-
tions, ten percent and twenty percent, were analyzed for
the proportion of farm land that would actually participate
in a deferred tax program.64 These two levels or propor-
tions of farm land participating in deferred taxation then
becomes a percentage amount of FEV at each level of par-
ticipation that is actually affected by deferred taxation.
The same participation levels of that proportion or per-
centage of FEV participating in use~value assessment were
maintained for deferred assessment. Table 20 shows the
respective six and eight year average percentage changes
in TORT's under three and five year deferred taxation for
the three selected use-values, participation levels, and
for all five study townships.

Table 20 shows that TORT's would increase for all
townships under three and five year deferred taxation at
all three levels of participation and for the two propor-
tions of FRV returning to TORV for farmers ceasing to

participate under deferred taxation and at $100 use=-value

64Current literature from states having this type
of legislation indicate that approximately less than
twenty-five percent of the farmers in those states elect
to participate in deferred taxation.



PERCENTAGE CHANGE IN TOWNSHIP TAX RATE UNDER THREE YEAR

TABLE 20

AND FIVE YEAR DEFERRED TAXATION

Participation and

r=32 Proportion Levels Townships

Fuve (Pp)a | (P2)2] (s)@ Chesterfield | Lenox | Macomb | Shelby |Washington|
$100 .75 .25 | .10 2.07 2.66 5.31 0.81 1.92
$100 .75 .25 | .20 1.33 1.73 3.44 0.53 1.25
$100 .50 .50 | .10 4,29 5.62 |11.63 1.66 4.01
$100 .50 .50 | .20 2.79 3.76 7.77 | 1.06 2.70
$100 .25 .75 | .10 6.67 8.91 |19.26 2.50 6.29
$100 .25 .75 | .20 4.40 6.13 |[13.33 1.62 4.36
$300 .75 .25 | .10 0.70b - 1.25¢ | 0.14 —-
$300 .75 .25 | .20 0.56P — 0.99¢ | 0.11 -
$300 .50 .50 | .10 1.43b - 2.59¢ | 0.27 -
$300 .50 .50 | .20 1.15P - 2.11¢ | 0.22 _—
$300 .25 .75 | .10 2.18P - 4.04 | 0.42 -
5300 .25 .75 | .20 1.78P - 3.38¢ | 0.33 -
r=54

$100 .75 .25 | .10 1.72 2.34 4.36 0.65 1.63
$100 .75 .25 | .20 0.65 0.89 1.24 0.24 0.66
$100 .50 .50 | .10 3.59 4.99 9.65 1.33 3.43
$100 .50 .50 | .20 1.42 2.10 3.05 0.50 1.52
$100 .25 .75 | .10 5.60 8.02 |16.17 2.02 5.43
$100 .25 .75 | .20 2.31 3.70 7.58 0.77 2.63

0€T



TABLE 20--Continued

Participation and

r=32 Proportion Levels Townships

FUVa (P1)2 |(P2)2 [(s)2 Chesterfield | Lenox |Macomb |Shelby |Washington
$300 .75 .25 |.10 0.70b - 1.23¢ | 0.17 -
$300 .75 .25 |.20 0.56P - 0.95¢ | 0.14 - -
$300 .50 .50 |.10 1.43P - 2,55 | 0.35 -
$300 .50 .50 |.20 1.152 - 2.04¢ | 0.27 -
$300 .25 .75 |.10 2.18 - . | 3.99° | 0.52 -
$300 .25 .75 .20 1.78P - 3.28% | 0.41 -

3These terms are defined as follows:
r = the number of years of "roll-back."
FUV = farm land use-value per acre.

P, = proportion of township farm land equalized valuation not
participating in deferred assessment.

Py

proportion of township farm land equalized valuation partici-
pating in deferred assessment.

s = proportion of farm land participating in a deferred tax
program.

bThese figures are based only on years from 1967-1969.

CThese figures are based only on years from 1966-1969. -

TE€T
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per acre. At a use-value of $300 per acre, increased tax
rates were only applicable in Chesterfield, Macomb, and
Shelby townships and then only for certain years. Equali-
zation was undertaken in all townships between 1965 and
1967 and this made it»impossible to compare TORT's in
these townships under deferred taxation using time spans
longer than the last few years. TORT's increased as the
amount of farm land and the number of farmers participating
in deferred taxation increased. Shelby had the smallest
amount of both FAC in agricultural use and FEV as a per-
centage of TOEV. Lenox township, one of the more rural of
the townships, had the second highest increased tax rates
with Chesterfield and Washington varying with amount of
farm land and participating farmers. At twenty percent of
the proportion of farm lana participation, the TORT is
less in all townships for the three use-value levels and
three participation levels. This 1is because larger.
amounts of FRV are returned to TORV as more FAC was with-
drawn from a deferred taxation assessment program. Again,
while TORT's would increase for all property taxpayers in
a township, the farmers under use-value assessment would
actually pay less of a total téx bill as long as use=-value
were less than equalized value. As mentioned previously,
farmers would not participate in any system of use-value
taxation if their property tax bill were larger after use-

value assessment than under ad valorem taxation.
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Table 21 shows both the increased TORT's that come
about under use-value assessment as well as the comparison
between TORT's under plain use-value and under deferred
property taxation. The largest TORT increases were under
plain use-value legislation. TORT's were less under the
three year "roll-back" and decreased even more for the
five year roll-back. This was of course due to the added
FRV returned to TORV paid as a penalty by those farmers
ceasing to participate in deferred taxation.

Table 21 shows only the percentage increases in
TORT's for the selected use-value of $100 per acre. Due
to equalization being undertaken in the five study town-
ships in the yeérs 1965-1967, only the years of data from
1966-1969, depending upon the township, to compute averages
could be used. While the'last four or five years of
TORT's calculated was sufficient to average several three
year roll-back periods, it was not sufficient or relevant
for the five year roll-back for other than the year 1969.
No comparison could be made for the average three year and
five year roll-back TORT's in Chesterfield, Macomb, and
Shelby townships at $300 use-value per acre.

It is interesting to note that the percentage de-
creases in both the three year and five year TORT's are
almost the same for all five townships and for the two
proportions of farm land that the roll-back applies to.

The TORT's of course are less at the twenty-five percent
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TABLE 21

COMPARISON OF TOWNSHIP TAX RATES UNDER PLAIN
USE-VALUE AND DEFERRED ASSESSMENT USING
SIX YEAR AVERAGES FOR ALL TOWNSHIPS2@

QO Q
()] n
(] (i}
0] Q
5 3
TORT rorT |TomrT | 08 | 0&
FOVP (Pl)b (p,)°|pUVb (s)Ple=3b [r=5b | PET|° &Y
‘ o0 B M| o0 B4 &
Chester-
field:
10 | 2.07| 1.72| 26.00]38.00
$100 75| <25 | 2.79|°50 | 1.36| 0.65|51.00|77.00
.10 | 4.29] 3.59]|25.00]38.00
$100 50 | .50 | 5.751°55 | 2.84| 1.22|51.00]75.00
.10 | 6.68| 5.60/25.00]37.00
$100 .25 | 275 | 8.89(°50 | 4.46| 2.31|50.00]/74.00
Lenox:
.10 | 2.82] 2.34]| 25.00]38.00
100 275 | +25 | 3.78)°50 | 1.86| 0.89|51.00|76.00
| 1.10 | 5.96| 4.99| 24.00[37.00
100 .50 | .50 7.88|"54 | 4.04| 2.10|49.00{73.00
.10 | 9.47| 8.02]| 23.00{35.00
100 .25 | .75 [12.34"55 | &.59| 3.70|47.00|70.00
Macomb :
010 5.26 4.36 26.00‘38.00
100 275 25 | 7.07{ 55 | 3.45| 1.24|51.00]82.00
.10 |11.48] 9.65] 25.00]37.00
$100 .50 | .50 115.221"5, |77 94| 3.05|49.00]80.00
.10 118.96)16.17] 23.00] 35.00
$100 .25 | .75 |24.74} 54 113,19 7.58| 47.00|69.00"
Shelby:
.10 | 0.79] o0.65| 25.00] 39.00
$100 | .75 | .25 | 1.06(°55 | o 52| 0.24| 51.00]77.00
.10 | 1.61| 1.33] 25.00]38.00
$100 .50 | .50 | 2.15(°55 | 7.05] 0.50| 51.00|77.00
.10 | 2.44] 2.02] 25.00]38.00

1.61

0.77
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TABLE 21--CONTINUED

[} Q
n )]
|3
- o 3
TORT TORT |TORT |o0Ee |om
FuvP (Pl)b (Pz)b puvb | (s)® r-§b r=5p |RE Q0 &0
» _ _ _ o B+ |oe B K
Washing=-
ton:

.10 | 1.95) 1.63(25.00(37.00
$100 «75 | «25 [ 2.60(°55 | 7.31| 0.66/50.00/75.00

.10 | 4.07] 3.43|24.00(36.00
$100 501 .50 | 5.34|°54 | 2.80| 1.52(48.00/72.00

.10 | 6.36] 5.43(23.00/34.00
$100 25 .75 | 8.241"54 | 4.29| 2.63/46.00/68.00

aThe,years 1964-1969 were used to obtain these

averages.
AbThese terms are defined as follows:
FUV = farm land use-value per acre.

Pl = proportion of township farm land equalized
valuation not participating in deferred
assessment.

P, = proportion of township farm land equalized
valuation participating in deferred assess-
ment.

TORT = township tax rate under plain use-value
PUV assessment.

s = proportion of farm land participating in a
deferred tax program.

TORT = township tax rate under deferred assessment
=3 with three year "roll-back."

TORT = township tax rate under deferred assessment
r=5 with five year "roll-back."
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level of farm land participating in use-value assessment
and also at the ten percent level of the amount of farm
land the roll-back applies to. By having a deferred taxa-
tion penalty for those farmers ceasing to participate in
deferred assessment, TORT's are considerably reduced in
all townships although of course TORT's will still be
higher than under ad valorem taxation. The reductions,

of course, are greatest in the more rural townships. The
increased TORT's under deferred taxation were highest in
Macomb township which had the third highest ten year aver-
age ad valorem TORT as well as having had the greatest
proportion of both FRV and FEV to TORV and TOEV, respect-
ively. Shelby, the most urbanized township, again, had
the lowest TORT's under both three and five year deferred
taxation, just as‘it had ﬁnder plain use-value assessment.
The higher the participation levels of FEV participating
in deferred taxation, the higher the TORT. The longer the
"roll-back" period on back taxes that become due, the
greater the reduction in this TORT. In the more rural or
agricultural townships, the amount of FRV returned from
those farmers ceasing to participate in deferred assessment
was also more relevant. This Was, of course, because FEV
was a greater percentage of TOEV than NFEV in these

townships.
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Model six-percentage change in
non-farm land millage rates under
three and five year deferred
taxation

The percentage change in non-farm land millage
rates (NFMR) under a deferred system of taxation were
derived from the basic components of Model Two and using
the new TORT's derived from Model Five. This model, like
its counterpart, Model Two, was used to formulate the per-
centage increases in millage rates as if a deferred system
of taxation had been undertaken in the five study town-
ships. Table 22 shows the percentage increases for both
the plain and deferred systems of taxation. Only the
theoretical use-value of $100 per acre is shown. Six year
average increases for the higher use-value of $300 could
not be used for either the three or five year deferred
taxation models due to computational problems and the fact
that equalization had been undertaken in the years 1965-
1967 for the three townships of Chesterfield, Macomb, and
Shelby. At $300 use-value per acre these were the only
townships in which a deferred system of taxation was rele-
vant, and then only for the years since equalization was
established.

In-all five townships, and at $100 use-value per
acre, NFMR's for the non-farm land sector were increased
at the varying levels of participation and at both levels

of ten and twenty percent of farm land that would
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TABLE 22

COMPARISON OF THE PERCENTAGE CHANGE IN NON-FARM MILLAGE
RATES UNDER PLAIN USE-VALUE AND DEFERRED ASSESSMENT
FOR ALIL TOWNSHIPS USING SIX YEAR AVERAGES2

(V] a
0n n
© ]
Q 0]
LX) ~
NFMR NFMR |NFMR 0 & Qg
Uvb b b h b| a AsEm|Asw
P (P2) (P3) PUV (s) r—3‘ r=5 w%ﬂ. dp%&
Chester-
field:

.10 0.68| 0.57125.00(37.00
.20 0.45| 0.23{51.00}75.00

.10 1.40} 1.19]25.00(36.00
.20 0.94| 0.50|50.00173.00-

.10 2.18| 1.85]25.00)36.00"
.20 1.47}) 0.81(49.00]72.00

$100 .25 |1.00 |0.91

$100 .50 [1.00 |1.87

$100 .75 |1.00 }2.89

Lenox:

.20 0.58] 0.29]50.00({75.00

.10 1.85}1 1.56(24.00(36.00
«20 1.26]| 0.68(48.00172.00

.10 2.94| 2,51{23.00134.00
.20 2.06)] 1.19]46.00(69.00

$100 .50 [1.00 |2.44

$100 .75 |1.00 }13.82

Macomb :

$100 25 |1.00 [2.52 .10 1.88} 1.5725.00(38.00

.20 | 1.23| 0.62|51.00}75.00

.10 4,10} 3.46|24.00136.00 .
.20 2,77} 1.50]49.00|72.00

.10 6.77] 5.80}23.00(34.00
.20 4,72 2,77{46.00(69.00

$100 .50 |1.00 |5.43

$100 .75 |1.00 ]8.82

Shelby:
$100 25 [1.00 lo0.24 .10 0.33] 0.27]25.00139.00

.20 0.22] 0.11|50.00}75.00

.10 | 0.66| 0.55|25.00/38.00
$100  1.50 11.00 10.88 1750 | 0.44 0.22{50.00{75.00

.10 1.00| 0.84(25.00]37.00

$100 .75 1.00 11.34 | 55 | 0.67| 0.34|50.00(75.00
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TABLE 22--CONTINUED

Q [0)]
[1)] /7]
B 5
3 3
- NFMR NFMR |NFMR | O | O
FUVb (p )b (p )b pPUVP (s)b r=30 |r=5 A=mlAswn
2 3 B i
. ) ez Hldzm Y
Washing-
ton:
.10 | 0.78| o0.66]24.00]36.00
$100 § .25 ]1.00 11.03 ['55 | 5 53] 0.28]|49.00]/73.00
. .10 | 1.62] 1.38]24.00](35.00
$100 .50 |1.00 f2.12 156 | 1.12) 0.64}47.00]70.00
| .10 | 2.54| 2.18]|22.00}33.00
$100 -75 11.00 13.27 |55 ¢ 1.80) 1.09)45.00l67.00

8The years 1964-1969 were used to obtain these

averages.
b

Fuov

NFMR
PUV

NFMR
r=3

NFMR
r=5

These terms are defined as follows:

farm land use-value per acre.

proportion of township farm land equalized
valuation participating in deferred assess-

ment.

- proportion of township non-farm land equal-

ized valuation not participating in
deferred taxation.

non-farm land millage rates under plain use-
value assessment.

proportion of farm land participating in a
deferred tax program.

non-farm land millage rates under deferred
assessment with three year "roll-back."

non-farm land millage rates under deferred
assessment with five year "roll-back.”
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participate in deferred taxation. However, while the NFMR's
increased, they were less than under a plain use-value
system of assessment. This is because under deferred
taxation, a "penalty" is paid by farmers ceasing to par-
ticipate and this "penalty," in the form of back taxes
that become due, is added to thé township budget. The
more FRV added to the township coffers, the less increase
in the NF or non-participating FMR's. Consequently, the
millage rate increases in Table 22 are less at the twenty
percent than at the ten percent level. Again, the millage
rate increases are greatest in Macomb township, least in
Shelby; or greatest in the more rural townships where a
greater proportion of FEV to TOEV is evident. Because six
year averages were used for all townships and FEV in each
township is approximately the same (although TOEV differs)
the percentage decreases within and between  townships in
the NFMR is fairly constant. The more rural townships
have more of a percentage decrease from one percentage
level of farm land participating in deferred taxation to
the next higher level. Where FEV 1is a greater percentage
of TOEV, and where the level of participation by farmers
is greater in a deferred taxation program, the higher the
NFMR increase. In the more rural townships, the more tax
revenue is needed from the non-farm and non-participating
farm sector, just as under plain use-value assessment.

The percentage decreases in the NFMR, which are fairly
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constant within and between townships, have some slight
internal variation depending upon level of participation
and amount of the tax penalty paid.

Model seven-percentage change in

farm land revenue from the par-

ticipating farm sector under three
and five year deferred taxation

This model, just as Models Five and Six, which had

their counterparts in Models One and Two of the plain use-

value models, has as its counterpart Model Three of the

plain use-value models. Again, the difference in this:
model from the plain use-value model was that the new
TORT's derived in Model Five were used and, of course, the
"roll-back" component was added. Model Seven was formu-
lated to measure the change in revenue in that part of the
farm land sector participating in deferred taxation.
Again, six year averages were used to make comparisons
between the plain use-value and deferred systems of taxa-
tion. Only six year averages at the selected use-value of
$100 per acre are shown in Table 23 because of both town-
ship equalization affecting averages in the years 1964 and
1969 in all townships and also because of computational
arrangement in the computer program as previously
mentioned.

The figures in Table 23 show the percentage de-
creases in FRV that must be compensated for at the varying

levels of participation by the non-participating farm
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COMPARISON OF PERCENTAGE CHANGE IN FARM LAND REVENUE

USING SIX YEAR AVERAGES2

FROM THE PARTICIPATING FARM SECTOR BETWEEN
PLAIN USE~VALUE AND DEFERRED TAXATION

0] Q
n ()]
[+ 1]
[}] (0]
8~ ¥
FRV. rrv. | FrRV. | @ o
o e @) povP | ()P r=3P 50 [BBT|°RY
17 2 00 By M| Y
Chester-
field:
.10 |-67.84]-67.96 {0.34 |0.52
$100 | .75 | .25 ) -67.61) 55 |_68.07|-68.30 | 0.68 [1.02
.10 |-67.15]-67.38 | 0.69 |1.03
$100 50 | .50 | -66.69| 5, |.67.61|-68.08 |1.36 |2.08
.10 {-66.41]-66.76 | 1.08 {1.61
© $100 25 | .75 | -65.70| 55 1_.67.11]-67.82 | 2.15 |3.23
Lenox: ,
.10 |-50.34]-50.58 | 0.90 |1.38
$100 | .75 | .25 | -48.89| 5 [_50.80(-51.27 |1.82 |2.77
.10 |-48.88|-49.35 [1.90 [2.88
$100 +50 | .50 | -47.97)"54 |-49.79|-50.73 | 3.79 |5.75
.10 |-47.25|-47.95 | 2.96 |4.49
3100 | .25 | .75 | =45.89| 50 |_48.50(|-50.01 |5.69 |8.98
Macomb:
.10 |-67.53|-67.81 0.84 |1.25
$100 -75 | .25 1-66.97) 5, |_55.09|-68.65 |1.67 |2.51
.10 |-65.53|-66.21 [1.63 |2.68
$100 50 | .50 [ -64.48| 5, | _¢5.79|-67.94 | 3.58 |5.37
.10 |-63.36|-64.24 | 2.89 |4.32
$100 25 | .75 | -61.58| "5, | _¢5.13|-66.89 | 5.76 |8.62
Shelby: .
.10 |-71.13}-71.16 | 0.11 [0.15
$100 .75 | .25 |-71.05| 54 |.71.20|-71.28 |0.21 |0.32
.10 |-70.90(-70.98 {0.23 |0.34
$100 50 | .50 | =70.74} 54 |_71.05|-71.22 |0.44 |0.68
' .10 |-70.66|-70.82 | 0.34 |0.57
5100 25 | .75 [ =70.42¢ 5, -71.15 | 0.68 |1.04

=-70.90
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TABLE 23--CONTINUED

0] 0]
0 0
s ©
[J] 0]
o |
FRV. FRV. FRV, Q ]
FUv° (Pl)b (2,)° | puv (s)P] r=3P | r=5P |PEOAEw
' : 00 By Hf 00 [ N
Washing-
ton:

.10 |-42.33|-42.52 | 0.86 | 1.31
.20 |=-42.69|-43.07 §1.72} 2.62

) .10 |-41.17|-41.54 |1.75]| 2.67
$100 50 | .50 |-40.46 | 55 |_.47.88(|-42.63 |3.51| 5.36

) .10 [-39.91|-40.46 |2.68 | 4.09
100 | .25 | .75 |=38.87} 50 |-21.00(-42.04 |5.48 | 8.16

$100 .75 .25 |-41.97

aThe‘years 1964-1969 were used to obtain these
averages.

bThese terms are defined as follows:
FUV = farm land use-value per acre.
P, = proportion of township farm land equalized
valuation not participating in deferred
assessment.

P, = proportion of township farm land equalized
valuation participating in deferred assess-
ment.

FRV = farm land tax revenue under plain use-value
PUV assessment.

s = proportion of farm land participating in a
deferred tax program.

FRV = farm land tax revenue under deferred assess-
=3 ment with three year "roll-back."

FRV = farm land tax revenue under deferred assess-
=5 ment with five year "roll-back."
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sector and the non-farm sector in all five study townships.
The percentage decreases are larger figures in the more
urbanized township of Shelby and of course are the smallest
in the more rural townships of Lenox and Washington. 1In:
the more urbanized township of Shelby, FEV as a percentage
of TOEV is less although similar in dollar terms as in the
other townships. In the more rural townships, where FEV
and FRV constitute a greater percentage of TOEV and TORV,
the greater the amount of farm land participation, the
greater the amount of tax revenue needed from the other
two sectors. Macomb township is again the exception. - The
greater the difference between FEV per acre and FUV per
acre, the greater the amount of FRV needed from the non-
farm and non-participating farm sectors in all five study
townships.

At $100 use-value per acre, deferred taxation had
less effect in Shelby township than either Lenox or Wash-
ington townships. The number of farmers ceasing to par-
ticipate in deferred taxation in Shelby township had less
overall effect also. This is because, even with the five
year penalty payment of back taxes added to TORV, a smaller
proportion of farm land was affected and FRV as a percent-
age of TORV was less. 1In both Lenox and Washington town-
shipé, the range in the bercentage decreases between plain
use-value and deferred taxation were much greater at all

levels of farm land participation as well as in the number
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of farmers ceasing to participate in deferred taxation.-
As previously stated, the greater the amount of farmers
participating in. a deferred taxation program, the greater
the amount of tax revenue needed by the township from the
othe? two sectors. Because deferred taxation creates
revenue to the township from farmers ceasing to partici-
pate in the form of a penalty, the five year "roll-back"
is more effective in the more rural townships. In the
more rural townships, the five year deferred penalty will
decrease the revenue needed from the other sectors by an
average of roughly three percent over the three year pen-
alty at the higher farm land participation level of
seventy-five percent. As stated earlier, the effect in
Shelby township amounts to a difference of less than one
percent at this farm land participation level.

Model eight-percentage change in.

millage rates of participating

farm land under three and five
year deferred taxation

Model Eight, like Models Five, Six, and Seven, is
basically derived from its counterpart in the plain use-
value assessment models; the counterpart of this model is
Model Four of the plain use-vaiue models. The TORT's
derived from Model Five were also used in conjunction with
the two "roll-back" periods. Six year averages were again
used, versus ten year averages in the plain use-value

models, because of the data collection constraints for the
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five year "roll-back" period earlier mentioned. Only the
selected use-value of $100 per acre was analyzed because
of county equalization and computer program design. In
only three townships (Chesterfield, Macomb, and Shelby)
was the selected use-value of $300 per acre relevant, and
then only for the years 1967-1969. Table 24 shows com-
parisons in the millage rates of participating farm land
(PFMR) under plain use-value and deferred taxation at $100
‘use-value per acre, for the three participation levels,
the two proportions of farmers participating in deferred
assessment, and using six year averages. Again PFMR's are
important because this is the amount of $1000 of equalized
valuation a property owner must pay in the farm sector.
Under both plain use-value and deferred taxation, millage
rates must increase in the non-participating farm sector
and the non-farm sector to offset the loss of FRV from
those farmers participating in use-value or deferred as-
sessment. If TOEV is assumed constant, a decrease in PFMR's
means an increase in non-farm millage rates and non-par-
ticipating farm millage rates.

Table 24 shows that the effects of both plain and
deferred use~-value taxation wiil be greater in the more
rural townships. As the level of participation increases,
the effects of this type of taxation are felt.even more.
The percentage decreases are greatest in Lenox, closely

followed by Macomb and Washingten townships. In Shelby,
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TABLE 24

COMPARISONS IN THE PERCENTAGE CHANGE IN THE MILLAGE RATES
OF PARTICIPATING FARM LAND UNDER PLAIN USE-VALUE AND
DEFERRED TAXATION USING SIX YEAR AVERAGES2

0 o
/)] 1)]
e P
0 0
3 3
MRPF MRPF | MRPF |0 |OmM
FUVP (Pl)b (P2)b puvb | (s)P| r=3b | r=5b | BT 8%
_ ) , - o0 Mo = M
Chester-
field:

_ .10 |-22.19(-22.39|-0.40|-0.49
$100 75 | .25 | -22.28( 5, |_55.42|-22.49|-0.62|-0.92

.10 |-22.13|-22.20|-0.68]-0.99
$100 .50 | .50 [-21.98|"55 |_52.28|~22.42[-1.35|-1.96

.10 |~21.89|-22.00]{-0.96|-1.45
$100 25 | .75 |-21.68 5, |_55.11(-22.43|-1.94|-3.34

j'..enOX .
_ .10 |-15.28]-15.35/-0.92] -1.37
100 .75 | «25 1-15.14 "5 |-15.42|~15.56]-1.82|-2.70

1,10 |-14.83|-14.97|-1.82]-2.74
3100 .50 | .50 |-14.56 "5 [_15.11|-15.38|-3.64|-5.33

.10 |-14.33|-14.53|-2.93|-4.27
$100 [ .25 | .75 |=13.91} 54 |_14.74|-15.15|-5.63]-8.18

Macomb:
.10 |-24.09(-24.18]/-0.83[-1.20
$100 .75 | +25 |=23.89 "5 |-24.28|-24.47|-1.61|-2.37

.10 |-23.42|-23.61|-1.75|-2.54
$100 .50 | .50 |=23.01"5, |_53.g2|-24.21|-3.40|-4.96

.10 |-22.61]-22.92|-2.70|-4.01
3100 .25 | .75 |-22.00 )54 |_33.24|-23.84|-5.34|-7.72

Shelby:
) .10 |-29.24|-29.26{-0.10{-0.17
$100 | .75 | .25 1=29.211"54 | _59.27|-29.31|-0.20|-0.34

| ) .10 |-29.15|-29.18|-0.21|-0.31
$100 .50 | .50 |=29.09|"55 |_59.21|-29.27[-0.41|-0.61

' .10 |-29.06]|-29.11|-0.34|-0.52
$100 | .25 | .75 |-28.96 |5, |_59.15[-29.25|-0.65|-0.99
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TABLE 24--CONTINUED

Q (]
)] 1{)]
& o
X ~
MRPF MRPF | MRPF | QB | Q&
- b b b b ~ “=b [a] [ s n
FUV® (21)7 |(2))° POV (s) _r_3b r=5 w,% v dpg I
Washing-
ton:

_ .10 | -16.89|-16.96| -0.83| -1.24
$100 | .75 [ .25 [-16.75( 54 | _17.03(-17.17|-1.64| -2.45

_ .10 | -16.44|-16.57|-1.70| -2.47
$100 | .50 | .50 1-16.16| 545 | _16.71|-16.99| -3.29| -4.89

$100 25 | .75 |=15.54} 54 | _16.35|-16.75| -4.95| =7.22

aThe-years 1964-1969 were used to obtain these
averages.

b'I‘hese terms are defined as follows:
FUV = farm land use-value per acre.

P, = proportion of township farm land equalized
valuation not participating in deferred
assessment.

P, = proportion of township farm land equalized
valuation participating in deferred assess-.
ment.

MRPF = millage rate of participating farm land
PUV under plain use-value assessment.-

s = proportion of farm land participating in a
deferred tax program. ‘

MRPF = millage rate of participating farm land
r=3 under deferred assessment with three year
"roll-back."
MRPF = millage rate of participating farm land
=5 under deferred assessment with five year

"roll-back."



149

the township with the least amount of farm land to par-
ticipate and the greatest percentage of its TOEV and TORV
coming from the urban sector, the percentage decreases in
farm land millage rates at the highest level of participa-
tion are still less than one percent even with a five year
"roll-back" penalty of 100 percent of back taxes due for
farmers ceasing to participate in deferred taxation. In
the more rural townships, the percentage decreases are
greater the higher the level of participating farm land
and the "roll-back" period or the fewer farmers partici-
pating in a deferred tax program, but are less than under
plain use-value assessment. In Lenox township, there is a
decrease of over eight percent where the five year "roll-
back" penalty is used, seventy-five peicent of farm land
is participating, and only twenty percent of the farmers
are participating in a deferred tax program. The effect
of deferred taxation in PFMR's is not as noticeable at the
lower levels of participation but increases considerably

if more farmers participated in deferred taxation.

Comparison of Market Sales Data with
Assessed or Equalized Valuations per
Acre from the Sample Units for.
Selected Years

Only a limited comparison could be made in the
analysis of the effectiveness of either plain use-value

or deferred taxation as compared to the market price per
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acre for farm land in the study townships. Very little
actual sales data were available concerning the market
value of agricultural land in Macomb County. The County
Board of Equalization, in 1969, had just one appraisal
report representing one sample farm for equalization pur-
poses. The only source of sales data located was the
Federal Land Bank Association located in Richmond, Michi-
gan. Even the sales data from this source were extremely
limited because their records were not complete. Their
sales data for the years prior to 1965 had been destroyed,
and the sales data for the years 1965 to the present did
not represent every sale of farm land in Macomb County.
The sales data collected from this source did not neces-
sarily represent loans made from their office to purchase
land, but was rather a collection of sales that they knew
about and had kept records on for business purposes.
Using this limited sales data, comparisons were
made by legal section with the sample observation units
drawn for the purpose of this study. Only sample units
from those legal sections found in the sales data were
used and then only for specific years. In some. cases,
there were no sample units that had been randomly drawn to
compare with sales data for specific legal sections.
Asseséed valuations were used in the sample units if
equalization had not yet been undertaken in a specific

township which was usually the case in 1965. Sample units
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from both the farm improved and farm vacant strata were
also included if they were available. Table 25 shows the
market sales data collected from the Federal Land Bank
Association in comparison with sample assessed valuations
or equalized valuations on a per acre basis for the legal
sections that sales data was available for.

In comparing the sales or the market price of
agricultural land on a per acre basis in the study town-
ships, the market price in all townships was much greater
than not only the assessed valuation but also the equalized
valuations as well in those sections where comparisons
could be made. The highest sale price per acre was $3,035
in Shelby township, closely followed by a sale in Macomb
township of $3,000 per acre. The highest individual sale
in Washington, Chesterfield, and Lenox townships per acre
was $2,848, $2,381, and $1,250, respectively. The highest
assessed valuation per acre was $350 in Washington township
and the highest equalized valuation per acre was in Lenox
where it was $850 per acre. The lowest sale or market
price paid per acre for agricultural land was $489 in
Macomb township. It is interesting to note that in all
townships, the highest assessed or equalized valuations.
recorded are from census units in the sample frame which
means that these particular valuations per acre are in the
upper five percent of all observations in the respective

sample frames for these townships. In most sections and



. LEGAL SECTION COMPARISON BETWEEN MARKET SALES DATA AND ASSESSED OR

TABLE 25

EQUALIZED VALUATIONS OF SAMPLE UNITS

Sales Data Primary|{Purchase Price (PP), Sales
(SD) Stratum|Assessed Valuation, Price,
Year or of (AV) , or Equalized AV or EV
Legal of |Sample Unit} Acre-|Classifi-|Sample Valuation (EV) Per Acre
Section Sale (suU) age cation?@ Units? (Dollars) (Dollars)
Chesterfield:
3 1965 sD 80 Unk. T 45,000 (PP) 563
3 1965 sU 40 FI T 4,200 (AV) 150
4 1965 SD 16 FV T 11,000 (PP) 688
4 1965 sU 78 FI T 4,800 (AV) 61
4 1965 SU 5 FV T 300 (AV) 60
4 1965 suU 6 FV to Re T -—- -——
4 1965 SD 10 FI T 17,000 (PP) 1,700
5 1965 SD 80 FI T 42,500 (pP) 531
5 1965 | SU 20 FI T 2,000 (AV) 100
5 1965 SU 41 FI T 3,500 (AV) 85
6 1965 SD 10 FI R 19,000 (PP) 1,900
6 1967 SD 13 Unk. R 25,900 (PP) 2,000
6 1965 SU 119 FI R 8,300 (AV) 70
6 1967 SU 119 FI R 25,500 (EV) 214
6 1965 sU 36 FI R 4,700 (AV) 130
6 1967 su b 36 FI R 14,100 (EV) 391
6 1965 SU (C)b 10 FV R 1,600 (AV) 160
6 1967 SU (C) R 4,800 480

FV

(EV)

¢ST




TABLE 25--CONTINUED

Sales Data Primary|Purchase Price (PP), | Sales
(SD) Stratum|Assessed Valuation, Price,
Year or of (AV) , or Equalized |AV or EV
Legal of |Sample Unit|Acre-|Classifi-|Sample Valuation (EV) Per Acre
Section Sale (su) age cation2 | Units@ (Dollars) (Dollars)
9 1965 53] 20 FI T 22,500 (PP) 1,125
9 1965 SD b 10 FV T 9,000 (PP) 900
9 1965 sU (C)b 30 FI to Re T - —-—-
9 1965| SU (C) 6 FI T 2,400¢ (aV) 400
9 1965 sU 10 FI T 3,000 (AV) 300
9 1965 SU 12 FV T 1,800 (Av) 150
14 1969 SD b 40 Unk. R 65,000 (PP) 1,625
14 1969 SU_(C) 16 FI R 10,500 (EV) 656
14 1969 | sud 58 FV R 24,900 (EV) 429
18 1966 | sD 71" FI T 71,120 (PP) 1,000
18 1966 SU b 15 FI T 3,500 (av) 233
18 1966 SU (C) 9 FI to Re. T —-—— —-—
18 1966 1514) b 50 FV T 3,000 (Av) 60
18 1966 SU (C) 9 FV to Re T -— —-——
21 1969 SD 21 Unk.- U 50,000 (PP) 2,381
21 1969 SuU b 24 FV to Re U - —-——
21 1969 SU (C)y 7 |FI to Re U -—= -—
21 1969 SU (C) 10 FVv to B §) —-——- -
Lenox:
24 and 25 1970 SD b 134 Unk. R 166,470 (PP) 1,242
24 1969 su (©)° | 10 FI R 8,500 (EV) 850

€ST
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Sales Data Primary {Purchase Price (PP),| Sales
- (sD) Stratum|Assessed Valuation, Price,
Year or of (AV) , or Equalized |AV or EV
Legal of |Sample Unit| Acre-|Classifi-|Sample Valuation (EV) Per Acre
Section Sale (sU) age cation@ Units? (Dollars) (Dollars)
25 1969| su () | 1o FI R 12,500 (EV) 1,250
25 1969 SU (C) 11 FV R 2,600 (EV) 236
25 1969 SD 20 FV R 15,000 (PP) 750
34 1968 sD 60 Unk. U 60,000 (PP) 1,000
34 1968 SU 40 FI U 9,000 (EV) 225
35 1969 SD 80 Unk." T 100,000 (PP) 1,250
Macomb:
5 1966 SD 80 FI R 68,000 (PP) 850
5 1965 SD 40 FI . R 32,000 (PP) 800
6 1965 sD 10 FI T 23,500 (PpP) 2,350
6 1966 SD 56.5 FI T 56,500 (PP) 1,000
6 1966 SU b 56.5 FI T 15,000 (EV) 265
6 1966 SU (C) 5 FV to Re T - -
8 1969 SD b 60 Unk. T 98,750 (PP) 1,646
8 1969 SuU (C)b 6 FV to Re T -— -—-
8 1969 SU (C) 6 FI to Re T —— ——
13 1969 SD b 10 Unk. T 30,000 (PP) 3,000
13 1969 SU (C) 5 |FI to Re T -—— -
16 1966 SD 20 Unk. R 20,000 (PP) 1,000

vSl
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Sales Data Primary|Purchase Price (PP),| Sales

(SD) Stratum|Assessed Valuation, Price,

Year or of (AV), or Equalized | AV or EV

Legal of |Sample Unit| Acre-|Classifi~-|Sample Valuation (EV) Per Acre

Section Sale. (su) age cation? | Units@| (Dollars) (Dollars)
17 1965 SD 138 FI T 67,500 (PP) 489
17 1965 SuU b 20 FI T 2,800 (av) 140
17 19651 sSU (C)y 5 |FI to Re T -—- -—-
17 1965 SU (C)b 10 FI T 3,700 (AV) 370
17 1965 SU (C) 5 FI to Re T - -—
18 1965| sD 20 Unk. U 14,000 (PP) 700
18 1965| SD 20 Unk. U 18,000 (PP) 900
24 and 25 1966 SD b 195 FV U 209,425 (PP) 1,074
24 1966 SU (C) 5 FI to Re U ——— -
25 1966| su ()P 6 |FI to Re U - —-
26 1966 SD 16 FI U 46,857 (PP) 2,930
26 1966 518 16 FV U 4,000 (EV) 250
27 1965 SD 20 Unk. R . 12,500 (PP) 625
29 1965| SD 13 FI T 12,000 (PP) 923
29 1966 SD 30 FI T 30,000 (PP) 1,000
29 1965 SD 79 FI T 83,500 (PP) 1,057
29 1965 SU b 20 FI T 2,000 (AvV) 100
29 1965 SU (C) 6 FI to Re T ——— ———
29 1965 SU 15 FI T 3,000 (av) 200

SST
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Sales Data Primary |Purchase Price (PP),| Sales
(sD) Stratum|Assessed Valuation, Price,
Year or of | (AV), or Equalized |AV or EV
Legal of |Sample Unit{Acre-|Classifi-|Sample Valuation (EV) Per Acre
Section Sale (sU) age cation? | Units?@ (Dollars) (Dollars)
31 1965 SD 60 Unk. T 60,000 (PP) 1,000
Shelby:
2 1969 sD b 37 Unk. R 37,000 (PP) 1,000
2 1969 SU (C) 10 FI to Ut R —— : -
2 1969 sU 35 FI R 15,330 (EBV) 438
13 1965 SD 40 Unk. R 48,000 (PP) 1,200
13 1965 SD 38 FI R 57,000 (PP) 1,500
13 1965 SU b 24 FI 'R 4,400 (Aav) 183
13 1965 SU (C) 20 FI R 5,500 (AV) 275
13 1965 SU 39 FI R 3,500 (Av) 89
13 1965 Su 20 FV- R 1,300 (av) 65
© 23 1965 SD 14 Unk. R 28,500 (PP) 2,035
23 1966 SD 30 Unk. R 30,000 (PP) 1,000
23 1966 SD 37 Unk. R 37,000 (PP) 1,000
23 1965 SU 17 FV R 1,500 (Aav) 88
23 1966 sU 17 FV R 4,200 (EV) 305
23 1965 SU 22 FI R 2,750 (AvV) 125
23 1966 SuU b 22 FI R 7,700 (EV) 350
23 1965 suU (C) 20 FI to Re R ——— -
24 1965 SD 20 Unk. R 14,500 (PP) 725.
24 1966 SD 60 |  Unk. R 60,000 (PP) 1,000

9¢1
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Sales Data Primary|Purchase Price (PP),| Sales

(sD) Stratum| Assessed Valuation, Price, -

Year or of (AV) , or Equalized |AV or EV

Legal of |Sample Unit| Acre-|Classifi-| Sample Valuation (EV) Per Acre

Section Sale (su) jage cation® | Units?2 (Dollars) (Dollars)
24 1965 SU 28 FI R 2,000 (AV) 71
24 1966 su 28 FV R 5,600 (EV) 300
35 1965 SD 20 FI- R 40,000 (PP) 2,000
35 1965 sU 20 FI R 3,300 (AV) 165
35 1965 suU b 20 FI R 3,000 (AV) 150
35 1965 SU (C)b 40 FI R 6,050 (AV) 151
35 1965 SU (C) 19 FI R 4,300 (AV) 226
36 1965 sD 14 Unk. R 42,500 (PP) 3,035
36 1965 SuU 39. FI R 3,950 (AV) 101
36 1965 SU b 22 FI R 3,850 (AvV) 175
36 1965 SuU (C) 20 FI R 6,500 (AV) 325

Washington:

10 1965 SD 20 FV R 10,000 (PP) 500
18 1966 SD 42 Unk. U 30,000 (PP) 714
18 1966 sU 30 FI U 4,500 (AV) 150
18 1966 SU 136 FV- U 7,000 (AvV) 51
18 1966 SU 7 FV to Re. U —— ——
21 1965 SD b 60 FI R 42,000 (PP) 700
21 1965 su (C)~ 50. FI R 22,500 (av) 450

LST
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Sales Data Primary {Purchase Price (PP),| Sales

(SD) Stratum|Assessed Valuation, Price,

Year or of (AV) , or Equalized |AV or EV

Legal of |Sample Unit|Acre-|Classifi-~|Sample Valuation (EV) Per Acre

Section Sale (su) age cation? | Unitsa (Dollars) (Dollars)
28 1965 SD 40 FI R 40,000 (PP) 1,000
28 1965 SuU 40 FV R 1,800 (AV) 45
32 1970 SD 158 Unk. U 450,000 (PP) 2,848
34 1966 SD 20 FI T 45,000 (PP) 2,250
35 1965 SD 135 Unk. T 73,000 (PP) 541
35 1965 SuU 25 FI T 2,900 (Av) 116
35 1965 SuU 80 FI T 4,800 (Av) 60
35 1965 SuU 16 FV T 900 (av) 56
Source: Federal Land Bank Association Office, Mr. Fred H. Gaeth (Manager) ,

Richmond, Michigan

aThese‘symbols are defined

Unk.

FI
FV
Re
B
Ut
T.
R
U

unknown

business
utility

rural
urban

farm improved
farm wvacant
residential

transitional

as follows:

b

census observation.

SU (C) is defined as sample unit-

cExemption due to hardship case and‘”
assessed valuation from 196T.

8G9
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most townships, the lowest sale price per. acre was much
greater than the highest assessed or equalized valuation,
even taking into consideration that assessment ratios are

a percentage of market price. There was no obvious pattern
as to locational effects on market price. In the sample
design each legal section was placed in either an urban,
transitional, or rural strata. The highest sale price per
acre of $3,035 was located in the rural stratum of Shelby;
Macomb's individual high market price was in a transitional
stratum, and Washington's was in the urban stratum. In
some cases, a degree of urbanization could be observed by
the changing classifications of the sample units in a

legal section. These are the sample units with assessed

or equalized valuations in Table 25 (e.g., FV to Re).

In Chesterfield, the highest sale price of $2,381
per acre for agricultural land was in a legal section
where the land in one of the random sample observation
units was converted to residential land before 1969. The
other two census observations existing for this section
not only were in the upper five percent of the assessed
valuations per acre in the sample frame, but also changed
use. This section had also been placed in the urban
stratum. These varying indicators perhaps partially ex-
plain the high purchase price paid per acre for farm land
in this legal section. Lenox township's highest market

value per acre unfortunately was in a legal section for
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which no sample observation was available. In Macomb
township there was only one census observation unit for
comparison purposes with the high market price paid of
$3,000 per acre. This census unit had changed classifi-
cation and hence use before 1969. This was also a trans-
‘itional stratum in 1960 which may not be true at the
present time. Shelby township presented a paradox. While
it had the highest sale price per acre, the two random
sample observations available for comparison had low
assessed valuations per acre. The one census unit avail-
able had only an assessed valuation of $325 per acre.
Section 36 was also one of the few rural sections contained
in this township in 1960. No sample or census observations
existed for comparison in Washington township where the
market price per acre was third highest of the five study
townships. Section 32 was one of the legal sections that,
because of the indicators of urbanization mentioned in
Chapter III, had been placed in the urban stratum.

Table 26 was constructed using selected sales data
entries from Table 25 that had both sales price data and
an observation unit in the same legal section to determine
assessment ratios on a. sectional basis. Because of the
limited amount of sales data existing for Lenox township,
no comparisons could be made for any one legal section for

all five of the study townships. For those sections where

more than one sale had taken place or more than one random or
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TABLE 26

ASSESSMENT RATIOS FOR SELECTED LEGAL
SECTIONS IN THE STUDY TOWNSHIPS

Assessed or| Conversion
Equalized |to EV Using
Market Valuation- Township
Price Per| (AV or EV) |Equalization| Assess-
Legal Acre Per Acre Factor: ment
Section Year | (Dollars) (Dollars) (Dollars) | Ratio
Chester-
field:
3 1965 563 150 (av) 402 71.40
4 1965| 1,700 61 (AV) 164 9.65
5 1965 531 100 (AV) 267 50.47
6 1965| 1,900 160 (av)?2 429 22.58
6 1967| 2,000 480 (EV)2 —_— 24.00
9 1965| 1,125 400 (av)?2 1,072 95,29
14 1969 | 1,625 656 (EV)? - 40.37
18 1966 1,000 233 (AV) 625 62.50
Lenox:
25 1969) 1,250 (1,250 (EV) -— _—
34 1968| 1,000 225 (EV) - 22.50
Macomb :
6 1966 1,000 265 (EV) - 26.50
17 1965 489 370 (av)? 1,131 231.29
26 1966| 2,930 250 (EV) _— 8.53
29 1965| 1,057 200 (AV) 611 57.81
Shelby: )
2 1969 1,000 438 (EV) - 43.80
13 1965| 1,500 275 (av)@ 1,010 67.33
23 1965| 2,035 125 (AV) 459 22.56
23 1966 1,000 350 (EV) — 35.00
24 1965 725 71 (AV) 261 36.00
24 1966 1,000 300 (EV) - 30.00
35 1965| 2,000 226 (Av)?2 830 41.50
36 1965 3,035 325 (av)@ 1,193 39,31
Washing-
ton:
18 1966 714 150 (AV) 534 74.79
21 1965 700 450 (AV) 1,627 232.43
28 1965| 1,000 45 (AV) 163 16.30
35 1965 541 116 (AV). 419 77.45

a . . .
Denotes census observation in the sample frame.
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census sample existed, the highest assessed or equalized valua-
Oﬁion égfwééfé, along with the highest sale price per acre were
used to derive the assessment ratios. This had the effect

of showing the variation in assessment practice as well as

the probable under-assessment of farm land. Assessed val-
uations for the sample units in the years prior to 1966~

1967 (depending upon the township) were converted to

equalized valuation using the equalization factors derived

for the formation of estimates in Chapter III.

Generally, no set pattern could be determined from
the data taken from all the existing sales data that was
used to determine assessment ratios. In many cases the
assessment ratio was less than fifty percent which would
indicate under—-assessment of properties in. those legal
sections and those townshiés in which this was the case.
However, there were several legal sections where the as-
sessment ratios were very high. This may have been. caused
by the conversion of FAV to FEV. Both section 17 in
Macomb township and section 21 in Washington township had
assessment ratios of over two hundred percent. The lowest
assessment ratio was also found in Macomb township in sec-
tion 26. While it is difficult to determine if property
is under-assessed in the study townships, this data does
seem to indicate that there is a wide variation in property
assessment for tax purposes in all legal sections, all

strata, and in all five townships.
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CHAPTER VI

SUMMARY, POLICY IMPLICATIONS, AND RECOMMENDATIONS

FOR FUTURE STUDY

Summary-

This study constitutes one segment of a. study
undertaken by the Michigan State University Agricultural
Experiment Station to investigate the changes brought
about in agricultural land use created by the urbanization
of southern Michigan. Land undergoing the change from
agricultural or rural to urban use in this process of
urbanization creates many problems. One of the most
serious problems created is upon local governmental fi-
nance and taxation because urban residents demand more
governmental goods. and services than those normally pre-
vailing in an agrarian setting.

Property taxes, the bulwark of local governmental
finance at this level, must increase to meet the urban and
suburban demands for increased governmental goods and
services. Coupled with rising proper£y taxes, land specu-
lation and scatterization patterns in land use develop.
All of these factors have an immediate effect upon the

farm operator actively engaged in farming in the

163
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rural-urban fringe. This farmer in this area of rural-
urban transitional land-use is caught in a cost-price
squeeze that only ends when he has sold or changed the use
to which his land has been put in the past and to which
his land ié currently put, that is, the production of farm
products for sale in a commercial market. Many states, in
attempting .to solve the dilemma of this. change taking
place in the rural-urban fringe and in order to retain
land in agricultural use or hold it for open space or
recreational use have passed what has come to commonly be
called use-value legislation.

This study had as its major objective an investi-
gation of the possible effects the two most common types
of use-value legislation would have had on local property
taxation and finance in a étate that does not have, but is
currently contemplating this type of legislation. This
major objective was- investigated using randomly drawn
samples of both vacant and improved farm land frqm the
property tax assessment rolls in five selected townships
in Macomb County for the years 1960-1969. Census samples
were also analyzed for those sample units where the farm
land assessed valuations per acre were equal to or above.
ninety-five percent, or two standard deviations, of the
assessed valuations per acre in the sample frame. Data:
were collected and simulation models were formulated to

analyze not only the present ad valorem system of taxation
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but the two most common use-value assessment systems which
are referred to as plain and deferred or "roll-back" use-
value taxation.

Using a basic simulation model with several modi-
ficaiions and with the aid of the CDC 6500 computing sys-
tem, township tax rates (TORT), farm land tax revenue
(FRV), and millage rates for both the farm land sector
(PFMR) and non-farm land sector (NFMR) under both plain
and deferred or "roll-back" taxation were analyzed as if
Chesterfield, Lenox, Macomb, Shelby, and Washington town-
ships in Macomb County had had this type of property taxa-
tion in the years- 1960-1969.

In order to investigate more fully the effects of
this type of property taxation in these five study town-
ships, each township was divided into a non-farm land
sector that could not have participated (P3), a farm land
sector that would have participated (P,), and a farm land
sector that would not have participated (P31) in plain or.
deferred taxation. Three hypothetical farm land use-values
of $100, $300, and $500 per acre were selected as well as three
farm land equalized valuation (FEV) participation levels
of twenty-five, fifty, and seventy-five percent. Two
proportions of ten and twenty percent of farm land equal-
ized valuation as well as two "roll-back" periods of farm
land equalized valuation were selected for use with the

deferred taxation models.
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Under the present ad valorem system of taxation,
analysis revealed that in the ten year time period studied,
total township equalized valuation (TOEV) had increased in
all townships studied from a low of fifteen percent in
Lenox to a high of 111 percent in Chesterfield. Total
township equalized valuation increased considerably in all
townships which would appear to indicate a greater demand
for as well as more increased township governmental goods
and services in 1969 than in 1960. Non-farm land equalized
valuation (NFEV) increased much more in relation to total
township equalized valuation (TOEV) than did farm land
equalized valuation (FEV) in all townships in this same
time period. This would indicate that the urban or non-
farm land sector of each township was being assessed at a
higher level to provide goﬁernmental goods and services
than in the farm land sector.

Even in the more rural townships, both non-farm
land tax revenue (NFRV), as well as non-farm land equalized
valuation, increased more percentage-wise than their re-
spective counterparts, farm land tax revenue and farm land
equalized valuation. The township tax rate increased the
most in Shelby, the least in Lenox. The larger township
tax rate in Shelby would again seem to indicate a greater
expenditure for township goods and services.

Shelby had the greatest percentage decrease in

farm land acreage (FAC) over the ten year study period as
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well as the smallest total amount of farm land acreage of
the study townships. In terms of land use, one could
assume that Shelby township was not only the most rapidly
urbanizing of the five townships in the ten year study
period but the most urban of the five townships studied as
well.

In the analysis, Macomb township had the largest
dollar amount of farm land equalized valuation and farm
land tax revenue, as well as the largest amount of farm
land equalized valuation and farm land tax revenue rela-
tive to total township equalized valuation and total town-
ship tax revenue of all townships studied. This township,
however, could not be considered the most rural in terms
of these variables. Depending upon the variables used,
this township was in many fespects the most rural but also
the most transitional of the townships studied. Using all
indicators that were investigated, Lenox or Washington
township were the two most rural of the townships studied.

In the investigation of the possible effects use-

value may have had on the five study townships in the
years 1960-1969, two series of models were formulated.
The first series of models dealt with the ramifications of
plain use-value assessment; the second series with deferred
taxation assessﬁent using both a three and five year "roll-
back" period. This "roll-back" component or variable,

with modifications, became the basic difference in the two
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series of models. Because of the large amount of data
generated by the computer, as well as time constraints of.
trying to analyze the models on- a year by year basis, ten
year averages were used for analytical purposes for both
the plain and deferred models.

To investigate plain use-value assessment, four
models were formulated. The firs£ model, Model One, in-
vestigated the percentage changes in total township tax
rates brought about by plain use-value assessment. Under
plain use-value assessment, total township tax rates in-
creased for both the farm land and non-farm land sectors
in all five townships. The greatest increase in the town-
ship tax rates were in the more rural townships where
farm land equalized valuation as a percentage of total
township equalized valuatién was greatest. The higher the
level of farm land equalized valuation participation, the
greater the percentage increaée in township tax rates at
the selected use-value of $100 per acre. Macomb township
had the highest township tax rate increases at all levels
of participation, Shelby the lowest. In Shelby, farm land
equalized valuation as' a percent of total township equal-
ized valuation is small and the total township equalized
valuation was approximately three times as great compared
to the other four townships. The increased tax rate,
consequently, is spread among more property taxpayers. 1In

the more rural townships, participating farmers in plain
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use-value assessment would probably prefer both a lower
level of participation as well as a low theoretical use-
value because of the more rapid increase in township tax.
rates in the rural townships as the participation of farm
land equalized valuation increased. in only two townships
could the theoretical $300 use-value per acre be analyzed.
This use-value per acre may not have been unrealistic in
terms of farm land equalized valuation, but due to sample
design and computer program structure could not be accu-
rately evaluated.

Model Five, the counterpart of Model One, analyzed
' township tax rates under three and five year deferred
taxation. While township tax rates increased in all town-
ships under plain use-value assessment for all sectors in
each township, the increased township tax rates were less
under three year deferred taxation and even less under
five year deferred taxation as compared to ad valorem as-
sessment. This was due to the fact that farm land tax
revenue, with a one hundred percent "roll-back" from those
farmers ceasing to participate in deferred taxation was
returned to the township tax coffers as tax revenue which
in turn reduced the compensation needed from the non-
participating farm land sector and the non-farm land
sector. This in turn reduced deferred assessment township
tax rates. Generally, the more rural the township, the

higher the level of farm land equalized valuation
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participating, and the proportion of farm land equalized
valuation participating in deferred taxation, the greater
the reduction in township tax rates. In the more urban
township of Shelby, the percentage decrease in the township
tax rates was not as great as in the more rural townships
at any level of participation.

The second plain use-value model investigated the
percentage change in non-farm land millage rates. The
effects of plain use-value assessment in the model fol-
lowed the same general pattern as in Model One. At the
use~value of $100 per acre, the non-farm land millage:
rates increased at all levels of participation. The mil-
lage rate increases in the non-farm land sector of Shelby
township were lowest, again because there was less farm
land equalized valuation rélative to total township equal-
ized valuation and less farm land to participate in use-
value assessment at even the highest participation level
as compared to the other four townships. Macomb township
again had the highest millage rates in the non-farm land
sector because the more farm land equalized valuation
participating in plain use-value assessment, the greater
the tax burden placed upon the non-farm land and non-
participating farm land sectors. Because millage rates
are the amount per $1,000 of equalized valuation a prop-
erty owner must pay, a hypothetical example of a property

with a market value of $20,000 showed the increases in the
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non-farm land owner's tax bill brought about at $100 use-
value per acre at all levels of participation. The tax
assessment for the property tax owner was highest in Shelby
township under ad valorem taxation and at the twenty-five
percent level of farm land equalized valuation participa-
tion under plain use-value assessment. At the highest
level of farm land equalized valuation participation,
seventy-five percent, the property owner in Macomb town-
ship had the largest property tax bill.

Model Six investigated non-farm land millage rates
under both three and five year deferred taxation. Non-
farm land millage rates under deferred taxation increased
in all townships, but like the township tax rates under
deferred taxation, were less than under plain use-value
assessment. The lower non;farm land millage rates were
the result of farm land tax revenue being recombined with
total township equalized valuation and the township budget.
The more farm land tax revenue added to the township cof-
fers from essentially penalty payments from back taxes
coming due from farmers ceasing to participate in use-
value assessment, the greater the decrease in the non-
farm land millage rates. Consequently, non-farm land
millage rate increases are léss at the twenty than the
ten percent proportion of farm land equalized valuation.
The millage rate increases were greatest in Macomb town-

ship, least in Shelby; or greatest in the more rural
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townships where a greater proportion of farm land equalized
valuation to total township equalized valuation was evi-
dent. The percentage decreases were fairly constant. The
more rural townships had a greater percentage decrease
from one percentage level of farm land equalized valuation
participation to the next. Again, the range in non-farm
land millage rate decreases was greater at any one par-
ticipation level of farm land equalized valuation in the
more rural townships. |

Model Three investigated the percentage change in
farm land tax revenue under plain use-value assessment.
Again only the use-value of $100 per acre was relevant to

the analysis in both this model and its counterpart, Model

'Six, under deferred taxation. At $100 use-value per acre,

there was a loss in tax revenue in all townships and at
all three levels of farm land equalized valuation partici-
pation that had to be compensated for by the other two
sectors in each township, the non-participating farm land
sector and the non-farm land sector. The loss of farm
land tax revenue was highest in the more rural township of
Washington, least in the most urban, Shelby. This loss of
farm land tax revenue in Washington was greatest because
the more rural the township, the more critical effect on
the township budget of the revenue derived from the farm
land sector. Shelby township had less farm land tax rev-

enue as a percentage of total township tax revenue just as
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it did farm land equalized valuation as a percentage of
total township equalized valuation, but the loss of farm
land tax revenue from the participating farm land sector:
of course created the largest percentage decreases. Macomb
township had the largest percentage of farm land. tax rev-
enue to total township tax revenue and the second largest
percentage decreases in farm land tax revenue at $100 use-
value per acre assessment. At the theoretical use-value
of $300 per acre, the amount of compensation needed for
the loss in farm land tax revenue was less in the non-
participating and non-farm land sectors of Macomb.

Model Seven became the counterpart of Model Three.
Model Seven analyzed the changes in farm land tax revenue
under three farm land equalized valuation participation
levels, two proportions of farm land equalized valuation
participating in deferred taxation, and three and five
year deferred taxation "roll-back" periods. At the use-
value of $100 per acre deferred taxation had less effect
in Shelby township than in the more rural townships of
Lenox or Washington. The number of farmers either par-
ticipating or ceasing to participate in deferred taxation
had less overall effect also. Even with a five year roll-
back of farm land tax revenue added to total township tax
revenue, a smaller proportion of farm land equalized val-
nation was affected and farm land tax revenue as a per-

centage of total township tax revenue was less. In the
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more rural townships of Lenox and Washington, the range in
the percentage decreases between plain use-value and de-
ferred taxation were greater at all levels of participa-
tion. The five year roll-back would also appear to be
more effective in the more rural townships. It is in the
more rural townships, however, where undoubtedly a greater
percentage of farmers would participate in use-value as-
sessment anyway.

The last plain use-value model formulated and
analyzed was the percentage change in millage rates of
participating farm land. The highest percentage decreases
in the participating farm land millage rates were again,
of course, in the participating farm land sector of Shelby
township, followed by Macomb, Chesterfield, Washington,
and Lenox where twenty-five percent of farm land equalized
valuation participated in plain use-value assessment. The
percentage decrease in participating farm land millage
rates increased as farm land equalized valuation increased.
The greater the participation levels in the townships, the
less advantageous it is to farmers already participating
in the more rural townships. At $300 use~value per acre,
use-value assessment is still less than farm land egualized
valuation in three townships, but the percentage decreases-
in participating farm land millage rates were much less
and with the participating farmers in Macomb township

still having sizeable decreases in their millage rates.
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It was interesting to note that there is really
not much of a range between participation levels at any
one selected use-value level, but there was a substantial
difference between the selected use-value of $100 per acre
and $300 per acre in all four plain use-value models.

This would lead one to believe that in any of the five
study townships, the participating rate or level of farm
land equalized valuation participating in. use-value as-~
sessment was not as critical a factor as the selected use-
value under which participating farmers would operate. A
sensitivity analysis was run on all four plain use-value
models and this assumption was verified because the rela-
tive ranges between the three use-values selected was far
greater than the differences using the two extreme par-
ticipation levels of twenty-five and seventy-five percent
and holding use-~value as a constant.

Model Eight was the last of the deferred taxation
models and also the counterpart of Model Four of the plain
use-value models. If total township equalized valuation
again was assumed constant, then the greater the decrease
in farm land tax revenue from the participsting farm
sector, the greater the increase in non-farm land millage
rates. Under deferred taxation, the higher the level of
farm land equalized valuation and the greater the propor-
tion of farm land equalized valuation participating, the

greater the increase in the non-farm land millage rates-
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and - the less decrease in participating farm land millage
rates. The percentage decreases in the participating farm
land millage rates are greatest in Lenox township, closely
followed by Macomb and Washington townships. In Shelby,
the township with the least amount of farm land to par-
ticipate and the greatest percentage of its total township
equalized valuation and total township tax revenue coming
from the urban sector, the percentage decreases in par-
ticipating farm land millage rates at the highest level of
farm land equalized valuation participation are still 1less
than one percent with a five year "roll-back" penalty of
one hundred percent. The effect of deferred taxation was
greatest in Lenox township where there was a decrease of
over eight percent using the five year "roll-back," at the
seventy-five percent participation level, and only twenty
percent of the farmers are participating in a deferred tax
program.

In all townships, and in all models, deferred
taxation reduced the cost to farmers not participating in.
use-value assessment or in the non-farm sector of each
township which could not participate. This assumes that
the three and five year "roll-back" represented a penalty
payment for farmers ceasing to participate in use-value
assessment. The farm land tax revenue collected from the
farmer leaving a deferred taxation program would logically

be returned to the township tax coffers. Generally



177

-

speaking, for all townships, the decrease in township tax
rates and non-farm land millage rates brought about by
deferred taxation was not so great. The interesting argu-
ment against deferred taxation was not that it was- a worse
alternative to plain use~value assessment. At least under
deferred taxation, a penalty in the form of back taxes due
was imposed uéon farmers ceasing to participate in deferred
taxation. The author's argument against either type of
use-value assessment was strengthened by comparison of
limited sales data compared with equalized valuations under
the existing ad valorem system of taxation and an-in-
vestigation of assessment sales ratios and selling prices
of farm land for selected years and in selected legal:
sections.within each township. The effectiveness of any
type of use-value assessmeﬁt is questioned when the market
price per acre of one parcel of farm land sold in Shelby
township sold for a price of $3,035 per acre. High indi-
vidual sale prices of $3,000, $2,848, $2,381, and $1,250
per acre were also recorded in Macomb, Washington, Chester-
field, and Lenox townships, respectively. In most cases,
the equalized valuation of the sample observation used for
comparison purposes was in the upper five percent of the
assessed valuations per acre in the sample frame. While
assessment ratios varied greatly and could not prove over
or under-assessment of agricultural land, they did lend

weight to the further argument that there is a wide
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variation in farm land property assessment which would
undoubtedly become even more complicated if use-value

legislation were enacted in Michigan.:

Policy Implications of Use-Value
Assessment

There is no question that there will be a definite
redistributive effect in property taxation if use-value
legislation is enacted in the State of Michigan. The
urban property taxpayer, along with the non-participating
farm taxpayer, will have to take on an increased property
tax burden under either plain or deferred use-value assess-
ment. The magnitude of this increased property tax burden
will depend, however, upon several factors.

Many states currently have differing entrance or
eligibility requirements for participation in- use-value
assessment.65 Size of eligible tract, prior use require-
ments, productivity requirements, for example, all deter-

mine how much farm land actually would be eligible for

65Just as these entrance requirements differ by
individual state, they differ by version of contemplated
legislation in Michigan. The reader has previously been
referred to one version of proposed use-value legislation
in the Appendix for the State of Michigan, H.B. 4100. He:
is now referred to a more recent and differing version,
S.B. 130, also located in the Appendix, that has been in~
troduced into the legislature since this study began
eighteen months ago. Both versions of this use-value
legislation differ in context and hence effect the amount
of land eligible for use-value assessment.
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participation in either plain or deferred use-value as-
sessment. This amount of farm land, and hence farm land
equalized valuation participating in use-value assessment,
has a very important effect on the non-participating or
non-farm sector in each township. The more rural the
township, the greater the effect of use-value assessment.
Consequently, the greatest tax redistribution would be
found in the more rural townships. It is paradoxical in
that most use-value legislation is politicaliy written
with the urban areas in mind (because this is where the
political power lies) and yet in these areas, the effects
of use-value legislation may be very negligible. In the
most urbanized township, Shelby, farm land equalized val-
uation was a small percentage of total township equalized
valuation. |

The administrative costs of initiating and main-
taining either plain or deferred taxation would increase
over those existing under ad valorem taxation. Township
tax rates would increase due to the cost of maintaining
two separate tax rolls, one for those farmers participating
in use-value assessment and one for those farmers who do
not or for the non-farmers who cannot. Whether individual
property assessment would be improved in terms of current
Eg}valorem asseésment cannot be answered. Township tax
rates increased under both plain and deferred use-value

taxation; they would have to increase still more to pay
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for the increased administrative costs of this type of
assessment. Greater efficiency in individual assessment
would undoubtedly be even more expensive. Then also, the
flow of funds at the township level would be hampered as
amounts of tax revenue returning from farmers ceasing to
participate in use~value assessment would vary in magnitude
and timing. The State of Michigan would also have an in-
creased cost in terms of. defining and maintaining require-
ments - concerning eligibility, productivity, equality, en-
forcement, etc.

While this particular study concentrated on in-
vestigating changes in the property tax burden between the
rural and urban sectors of townships lying on the rural-
urban fringe, several aspects of land use must also be
mentioned concerning use-value legislation brought out by
the study. It appears that neither: plain nor deferred
use~value legislation, even with the five year "roll-back"
of one hundred percent of back taxes coming due from
farmers ceasing to participate in use-value assessment
would be particularly effective in keeping land from going
from agricultural to urban use in the transitional areas
around rapidly expanding metropolitan cities. The sale
price per acre a farmer receives for his land is far in
excess of any tax penalty hé-must pay for changing land
use. Even California, which has a ten year contractual

agreement with a stiff penalty or Hawaii with land use
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districts have not been exempt from the pressures of
urbanization under two differing versions of use-value
legislation that were not considered in the analysis.
Again, the paradox remains that the land most use-value
legislation is aimed at is the land in the transitional
areas where the sale price per acre is dictated by the law
of supply and demand. The sale price of rural land is
more closely correlated with agricultural productivity.-

Another interesting policy question in terms of
land use is that the urban taxpayer and the non-partici-
pating farmer are asked to take on an increased tax burden
for the creation of "green belts," open space, etc.,
around metropolitan areas. While "green belts," open-
space, etc., would be created, the urban taxpayer must
still "recreate" elsewhere'as,the farmer participating in
use~-value assessment does not lose any of the "bundle of
rights" existing in his property ownership. Under pro- :
posed legislation, he does not lose control of how his land
is used for purposes other than farming. The urban tax-
payer still is denied public access .to the agricultural
land.-

Another policy implication is that by retaining
this land in agricultural use, it is often assumed that
future recreational areas may be obtained. It may be far

easier and cheaper for, say the State to buy open space
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and recreational use outright than by the process of in-
creased taxation through either plain: or deferred use-
value taxation.

Farmers not participating in plain use-value or
deferred taxation, as long as they wish to farm their
land, are placed in a poorer comparative advantage than
participating farmers. Participating farmers in plain
use-value or deferred taxation will pay less property tax
and hence have a wider operating margin. Some of the less
efficient farmers may, for a limited time, remain longer.
in agriculture than they would have been able to do under
ad valorem taxation. This, in turn, leads the author to
ask the pertinent policy question as to "how important is
agriculture in the rural-urban fringe?" Once this question
has been resolved, if it cén be, then the next relevant
question becomes "is use-value assessment the answer to
stopping land speculation and scatterization, and is it an
effective control for planned land use?" These are the
questions.which the legislators should investigate. Per-
haps one should address oneself to the question of the
effectiveness of the ad valorem property tax. If the ends
to be accomplished in state land use can be decided upon,
whether these ends be state-wide land use planning and.
zoning, preservation of agriculture. in the rural-urban
fringe, or others, the means to accomplish the ends (of
which use-value assessment is but one means) can be

resolved.
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This dissertation has been primarily concerned
with the redistributive effects of two types of use-value
taxation in five townships in the rural-urban fringe of
Macomb County. After eighteen months of research in the
area of use-value assessment, the author has become aware
of many basic weaknesses in both existing ad valorem prop-
erty taxation and the probable effects of use-value legis-
lation that should be clearly stated for the benefit of
the policy-makers in Michigan. Most of these weaknesses
in tax legislation are mentioned throughout the text but
are summarized here because the author feels that they are
relevant problems that must be dealt with if use-value
legislation becomes a reality in the State of Michigan.

The basic weaknesses of the existing ad valorem
property tax are many and no attempt will be made here to
restate what has been said by many much more knowledgeable
writers than the author. The research did show however
that: (1) the agricultural sector has received indirectly
already preferential tax treatment under the existing ad
valorem system of taxation; (2) the majority of agricul-
tural properties, depending upon the township, have been
under-assessed in relation to market value of agricultural
land; and (3) a wide variation existed in assessment ratios
of agricultural land in all five study townships as well.

as within individual townships.
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If use-value legislation is enacted in Michigan, a
"Pandora's Box" will be opened for many reasons. Several
of the more obvious problems éreated will be that: (1)
there is a very serious lack of much basic data needed to
implement use-value legislation. Some needed basic data
will be hard to collect and involves subjective value:
judgments. This lack of data has also hindered efficient
ad valorem taxation procedures as well; (2) while soil
productivity is currently used in several states, the
author feels that it alone is a "poor" indicator of use-
value in dealing both with the many types of agriculture
as well as the "mix" of products produced on Michigan
farms. There is no relationship between soil productivity
and many types of intensive or "hot house" agriculture;

(3) the cost of administrafion to both local and state
government for implementation of any system of use-value
legislation will be drastically increased over current
costs. Not only must basic property tax assessment im-
prove but two tax rolls will have to be maintained, stand-
ards will have to be initiated and continually revised,
and enforced; (4) in the more rural townships, where it is
assumed more farmers would participate in use-value as-
sessment, other sources of township revenue may have to be
found because the increased tax burden on the non-farm and
non-participating farm sector may become too high; (5) if

deferred taxation is enacted, the timing and the magnitude



185

-~

of any penalty payment for farmers ceasing to participate
in use-value assessment creates several problems. The
revenue returned to the township government/in-the form of
penalty payments will not be consistent in amount or by
time period. How these "roll-back" taxes can be handled
and still maintain some efficiency of local governmental
operations poses an-interesting question; (6) even limited
sales data show that the penalty imposed by deferred taxa-
tion would not be effective in stopping conversion of land
by farmers to non-agrarian use; and (7) use-value legisla-
tion will not "solve" many, if any, of the policy goals
advanced by the policy makers. It, like many other forms
of land legislation, is more concerned with treating the
symptoms and not the cause of the disease called "land
use." | |

Jensen, writing about property taxation in 1931

stated:

If any tax could have been eliminated by adverse
criticism, the general property tax should have been
eliminated long ago. One searches in vain for one of
its friends to defend it intelligently. It is even
difficult to find anyone who has given it careful
study who can. subsequently speak of its failure in
temperate language. . . . Should some prosecuting
attorney drag the tax as a culprit before a bar of
justice, he would be embarrassed by the abundance of
expert evidence against it. ©No writer of repute writ-
ing on state and local taxation in the United States
has failed to offer his bit of derogatory testimony.
No commission appointed to investigate any state tax
system, which has had time, means, and inclination to
secure the evidence, has failed to recommend the
abolition of the tax or measures tending towards
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fundamental modification. Where permanent administra-
tive tax commissions have had time, capacity, and
means to busy themselves with what ought to be one of
their major tasks, the study and constructive criti-
cism of the state tax system, they have without ex- .
ception arrived at similar conclusions.

Yet the tax persists.

Use-value legislation is but another modification to an
already over-legislated and over-worked local tax. What

held true forty years ago holds true today.

Recommendations for Future Study

It would be remiss of the author to conclude this
dissertation without discussing several general strengths
and several weaknesses of this study as well as to mention
several possibilities for future study. Due to time and |
budget constraints, this £final product is far from com-
plete, and with the added advantage of hindsight, far from
perfect.

The author feels that several major strengths of
this study should be mentioned. The general models devel-
oped, with some modifications, undoubtedly can be used by
anyone wishing to evaluate the redistributive taxation as-
pects of either what has commonly come to be called plain:
or deferred use-value legislation. The general models are

especially pertinent to those state legislatures which do

66Jens P. Jensen, Property Taxation in the United
States (Chicago: University of Chicago Press, 1931),
p. 478.
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not have, but are currently contemplating this' type of
legislation. The general models can also be used to
evaluate the present ad valorem property taxation system
of assessment currently existing in many states. The
plain use-value and deferred models are adaptable for any
range of selected use~values, participation levels of farm
land equalized valuation, and proportion of farmers that
could or would possibly participate in use-value assess-
mént. In the deferred taxation models, any percentage
amount of "roll-back" penalty for farmers ceasing to par-
ticipate in deferred taxation for any length of time could
also be used. While this has been an investigation of
what would have happened from the historical viewpoint,
what may happen in the form of projections could also be
added to the existing modeis and using the computer program
developed as a part of this study.

While the general strengths of this dissertation:
have been previously discussed and can be investigated by
reading the text, hindsight has also brought out several
weaknesses that should be mentioned. The weaknesses, in
part, become recommendations for future studies in this
area of property taxation.

Use-values were assumed because there was no accu-
rate way to determine the value of farm land using a farm
income capitalization approach. Using soil productivity

is one method that was tried and discarded. Using this
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approach it is necessary to assume something about the
"mix" of enterprises. While this approach may be relevant
for some areas, it is not in the study townships in Macomb.
County. Mushrooms, vegetables grown under glass, and
potted plants for example cannot be evaluated by investi-
gating soil productivity. In the more urbanizing agricul-
tural areas, intensive agriculture seems to be the rule
and not the exception. The first weakness of this study,
and it becomes of very large concern to the State of
Michigan, is that usable data does not exist to implement
use-value legislation if it does become law. More serious
than this is the fact that some data could even be
collected.

The second major weakness of this dissertation
concerns the sample design; Several modifications are
needed in the sample design of this study which, in the
future, will not only allow (hopefully) for greater accu-
racy in results, but also for fewer computations. Once a
sample frame has been determined, and in this study if was
the 1960 property tax assessment rolls for each of the
five study townships, it then became necessary to deter-
mine the sample size needed from the sample frame. Be-
cause of natural stratification existing, the Neyman
allocation method was used to sample more heavily those
strata where the assessed valuation per acre was greater.

Because of wide variation in assessed valuations per acre,
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essentially in the farm land improved strata, a large
sample size was needed. In order to reduce the sample
size needed in each township, a census unit reduction
technique was developed. This census unit reduction tech-
nique would be discarded as it was costly in terms of the
researcher's time and accuracy and all observation units
drawn from the sample frame would have been random units.
In terms of accuracy, and as mentioned previously in text,
perhaps the basic unit used from the property tax assess-
ment rolls should not have been assessed valuation per
acre, but just the farm land acreage. There was not as
much over-estimation using farm land acreage as when as-
sessed valuation per acre was used.

In terms of the estimation technique, the major
weakness is that there reaily is no sampling theory ade-
quately developed that incorporates time as a relevant
variable. All of the estimations made of farm land equal-
ized valuation, farm land acreage, non-farm land equalized
valuation, non-farm land acreage, farm land tax revenue,
and non-farm land tax revenue for the years 1961-1969 were
based on the ratio existing between sample observation
units in proportion to sample frame on a stratum basis in
the year 1960. This ratio was dramatically affected in
the years 1961-1969 in several strata, in several town-
ships, and in several years by new and old sample units

entering and leaving the sample frame. This in.turn
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caused basic over-estimation in several of the relevant
variables that could not be removed.

The major weakness of the models is that a tremen-
dous amount of output is generated. Needless to say, this
was the primary reason that ten year averages were used in
the analysis. To evaluate every model year by year would
have consumed too much time. In data collection,. once
samﬁle size had been determined, it probably would not
have been necessary to collect data for consecutive years.
Trends, projections, etc., could probably have been anal-
yzed if data had been collected just every other year,
with the exception that data would have had to have been
collected in the year county equalization took place in
the respective townships. One other criticism of the
models is-that several of the models‘show the reverse side
of other models and probably marginally do not furnish
that much more additional information. There was also
considerable "interlocking" of models and the errors in
one are carried to the next which is true of all recursive
models.

Even taking the above weaknesses and criticisms
into consideration, the possibilities for the mass of data
collected and for the basic techniques developed in this
dissertation to investigate more than just the redistribu-
tive aspects of plain and deferred use-value assessment

are many. Currently, a rural rather than a highly
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urbanizing county is being investigated and will be used.
as a control against the two urban counties currently
being studied to investigate land use patterns as well as
the redistributive effects of taxation. Eventually,
another urbanizing county will be selected and three rap-
idly urbanizing counties and the rural county will be
compared. Comparisons will be possible not only between
counties and townships, but also between the rural-
transitional-urban strata in each as well.

Additional information could be gained for varying
purposes because sample units were randomly drawn and
theoretically are representative of all types of farms in
the five study townships. Questionnaires, interviews, and
case studies could possibly be used to form estimations of
net farm income and the varying "mix" of agricultural
products produced, not only in Macomb County, but in other
urbanizing townships also.

The most critical area of research currently needed
in Michigan is an investigation of the relationships ex-
isting between property taxation, local governmental fi-
nance, and changing land use.- An in-depth study is needed
of the effects of land use changes on local finance and
the gain or loss of property tax revenue when land con-
verts from rural to urban use. One possible method of
approach to study could be an investigation of selected

sample units in specific locations whose property tax



192

classification changed from either farm improved or farm
vacant to a use other than agriculture on the property tax
rolls. Property tax entries can be traced, by means of.
township identification codes, in terms of equalized val-
uation, acreage, ownership, and property taxes paid
through the land conversion process into residential sub-
divisions, commercial development, or other use. 1It-is
possible to evaluate (with some degree of accuracy) the
length of time agricultural land has lain idle before
residential or commercial development manifests itself.
Parceling of land in terms of acreages could also be
fairly accurately evaluated.

Another needed study is an investigation into
township finance. Evaluation is needed of the goods and
services provided by both fownship and village or city
governments as well as the administrative costs of provid-
ing these goods and services to the varying sectors of
each township. Certain aspects of school finance, prop-
erty taxation, and land use also should undergo a more
criticalwanalysis than in past studies. There are many
areas of needed research at the present time under ad
valorem taxation. Use-value assessment, with its corres-
ponding loss of farm land tax revenue to the township gov-
ernment, could and probably will create severe problems in
township finance. One approach to beginning to understand

this problem would be by selecting just one urbanizing
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township and investigating township finance in greater
depth than was possible in this dissertation. The results
of this research into local governmental finance could
then be used as a "proxy" for other townships and further
studies. .

This study dealt with just two types of use-value
assessment on local governmental finance. It would be
well to evaluate other land use alternatives such as a
planning and zoning approach; Combinations of the two
types of use-value assessment used in this dissertation-
should also be used with these other alternative land use
approaches and evaluated.

Projections, as previously mentioned, could be
made using the data collected and the computer program
designed for this study. .Projections using existing data
would provide possible future effects in both local finance
and changing land use in the study townships. Several
varying projections could be used to give a possible range
of what may happen in these townships as "urbanization"” of
agricultural land in southern Michigan continues. Loss of
future township tax revenues under use-value assessment
could be investigated and evaluated.

Finally, greater sophistication of certain of the
selected use-value models could and should be undertaken.
All major property tax classifications (such as residen-

tial, business, utility, etc.) should be investigated.
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The models developed in this study from property tax clas-
sifications dealt with just the agricultural sector and
the non-agricultural sector. All non-agricultural property
tax classifications were combined into one sector in this
study. The more sophisticated selected,modéls could be
used, in turn, with the previously mentioned needed studies
to help evaluate changing land use, property taxation, and

local governmental finance in Michigan.
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Plain Use-Value Assessment:

ARK. STAT. ANN. §584-480, 483, 484 (Supp. 1969).

COLO. REV. STAT. §137-1-3(5) (Supp. 1967).

CONN. STAT. ANN. tit. 12, §§107a-107e (Supp. 1960-71).
DEL. CODE ANN. tit. 9, 5§8330-8331D (Supp. 1968).

IND. STAT. ANN. §5§64-71la--712 (Supp. 1970).

N. MEX. STAT. ANN. §§72-2-14.1--72-2~14.4 (Supp. 1969).

Deferred Use-Value Assessment:

ALASKA STAT. §29.10.398 (Supp. 1970).

MD. CODE ANN. art. 81, §§19(a)-(f) (Rep. Vol. 1969).

MINN. STAT. ANN. §§273.111--273.13 (Supp. 1970).

N.J. STAT. ANN. §§54:4~23,1--54:4-23.23 (Supp. 1970-
71).

GEN. LAWS OF R.I. §8§44-5-12--44-5-41, 44-27-1--44-27-6
(Supp. 1969).

TEX. CONST. ANN. art. 8, §1-d (Supp. 1970-71).

UTAH CODE ANN. §6§59-5-86--59-5-105 (Supp. 1969).

Development Rights and Easements:

ORE. REV. STAT. §§308.345-308.395 (Rep. Vol. 1969).

Planning and Zoning:

CAL. CODE ANN. Rev. and Tax Code §§402.1, 421-429
(1969); Gov't Code §§51200-51201, 51240-51254,
51282-51285 (Supp. 1970).

HAWAII REV. STAT.. §§205-1--205-15, 246-10 (1968);
205-2, 205-5 (Supp. 1969).

PA. STAT. ANN. tit. 16§§11941-11947 (Supp. 1970).

Classified Property Tax:

ARIZ. REV. STAT. §542-136, 42-227 (Supp. 1970-71).
MINN. STAT. ANN. §§273.111--273.13  (Supp. 1970).
OHIO REV. STAT. tit. 57§§5713.01-5713.26, 5715.01-
5715.51 (Supp. 1970).
W. VIRG. CODE ANN. Vol. 4, §§11-8-5, 11-8-6 (Supp.
' 1971).
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A bill to amend Act. No. 206 of the Public Acts of

1893, entitled as amended "The general property tax act,"
as amended, being sections 211.1 to 211.157 of the Compiled
Laws of 1948, by adding section 5A.

= Sec. 5A. On written application of the owner on
forms prepared by the Department of Treasury and filed
with the local assessor prior to December 31 of each year,
farmland zoned exclusively to agricultural or horticul-
tural use for 3 previous years and from which the owner
derives 1/3 or more of his normal total income. shall be-
come eligible for deferred tax status. Such farmland
shall be exempt from any other factor. The State Tax
Commission shall establish criteria in this section and
shall establish criteria for the assessment of qualified
farmland on the basis of iﬁs productivity and net earning
capacity for agricultural or horticultural use and cap-
italized at a rate representing a fair return on invest-
ment. The capitalization rate shall be predicted on a
rate of return which is based on allowance for risk, in-
terest and property taxes, which shall not be derived from
sales data from other lands. The commission shall publish:
a range of values for land based upon these criteria.
When farmland assessed under the provisions of this sec-
tion is sold or used for other than agricultural or horti-
cultural purposes, it shall be subject to a specific tax

in an amount equal to the difference, if any, between the
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taxes paid or payable on the basis of its assessment as
farmland and the assessment based on its new use. Such
specific tax shall be for 3 years, including the current
year and the 2 immediate previous years. Differences be-
tween the 2 amounts of taxes on the land shall be a lien
on the property until paid in full to taxing units as
provided by law. This- section shall take effect on

December 31, 1971.
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A bill to provide for general property taxes on
certain agricultural and other lands; to create and pre-
scribe the. functions of the state open space and farmland
evaluation committee; and to require the promulgation of
rules.

Sec. 1. This act shall be known and may be cited
as "the open space and farmland preservation act of 1971."

Sec. 2. As used in this act, "open space land"
means (a) a land area so designated by an official compre-
hensive land use plan adopted by a city, township or
county and zoned accordingly or (b) a land area, the pres-
ervation of which in its present use would (i) conserve
and enhance natural or scenic resources, (ii) protect
streams or water supply, (iii) promote conservation of
soils, wetlands, beaches. or tidal marshes, (iv) enhance
the value to the public of adjoining or abutting parks,
forests, wildlife preserves, nature reservations or sanc-
tuaries (sic) or other open space, (v) enhance recrea-
tion opportunities, (vi) preserve historic sites, or (vii)
retain in its natural state a tract of land of not less
than five acres situated in an urban. area and open to
public use on such conditions as may be reasonably re-
guired by the legislative body granting the open space.
classification.

Sec. 3.
1. As used in this act, "farm and agricultural
land" means:

(a) Land in a contiguous ownership of twenty
or more acres devoted primarily to agri-
culture or horticulture.

(b) A parcel of land five acres or more but
less than twenty acres devoted primarily
to agriculture or horticulture, which has
produced a gross income. from agriculture
or horticulture of $100.00 or more. per
acre for three of the five calendar years
preceding the date of application for
classification under this act.

2. "PFParm and agricultural land" also includes:

(a) A farm woodlot of less than forty acres
and land on which appurtenances necessary
to the production, preparation or sale of
the agricultural or horticultural products
exist in conjunction with the lands produc-
ing such products.

(b) Parcels of land which are not contiguous,
but which otherwise constitute an integral

198
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part of farming operations being conducted
on land qualifying under this section..

Sec. 4. As used in this act, "timber land" means
the land only in a contiguous ownership of 40 acres or
less which is devoted primarily to the growth and harvest
of forest crops. and which is not classified as land for
specific taxation under Act. No. 86 of the Public Acts of
1917, as amended, being sections 320.271 to 320.281 of the.
Compiled Laws of 1948, and Act. No. 94, Public Acts of.
1925, as amended, being sections 320.301 to 320.314 of the
Compiled Laws of 1948.

Sec.. 5. As used in this act:

(a) "Current use" means as of the date on
which property is to be listed and valued
by the local assessor.

(b) "Owner" means a person having the fee in-
terest in land, except that where land is
subject to land contract, "owner" means
the contract vendee.

Sec. 6. An owner of land desiring current use
assessment under this act shall make application on forms
prepared by the state tax commission and filed with the
state tax commission. The application shall be accompanied
by a processing fee of $10.00. The application shall con-
tain only information reasonably necessary to properly
classify an area of land under this- act. A current use
assessment application shall not be accepted after December
31, 1974.

Sec. 7. The state tax commission shall grant,
without discretion, current use assessments upon certifi-
cation by: (a) a local or regional planning agency that
the land is zoned or (b) similar certification that the
land is part of a land use plan for open space land, farm
and agricultural land, or timber land, or (c) in the ab-
sence of zoning and a land use plan, certification by the
county equalization director that the land has been used
as open space land, farm and agricultural land, or timber
land for 3 of the preceding 5 calendar years. The state
tax commission shall notify the local assessing officer,
the county equalization director and the county register
of deeds within 10 days after granting a current use
assessment.

Sec. 8. The assessing officer, as to any such
land, shall make a notation each year on the assessment
roll of the assessed value of the land for the use for
which it is classified in addition to the assessed value
of the land if it were not so classified.
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Sec. 9. In determining. the current use value of
open. space land, farm and agricultural land,-and timber
land, an assessing officer shall consider only the use to
which the property and improvements is currently applied.
The assessing officer shall compute the assessed value of
the property by using the procedures and ranges of values
established by the state open space and farmland evalua-
tion committee.

Sec. 10. Land classified pursuant to this act
shall remain under its classification and shall not be
applied to other use for at least 5 years after the data
of classification and shall continue under such classifi-
cation until withdrawn. from classification after notice of
request for withdrawal has- been made by the owner. During
any year after 3 years of the initial 5 years classifica-
tion period has elapsed, notice of request for withdrawal
may be given by the owner to the assessing officer and the-
state tax commission. The assessing officer, when 2 annual.
tax days have elapsed after receipt of the notice, shall
withdraw the land from such classification on the next
annual tax day.

Sec. 1ll. Upon withdrawal of land from classifica-
tion, a specific rollback tax shall be imposed on the land
for the 5 years preceding equal to the difference between
the general property tax paid on the land as classified
and the general property tax otherwise due and payable if
the land had not been so classified, and the owner shall
be liable therefor, and it shall be collected as in. the
case of any other general property tax imposed on. the
classified land. An application for current use assess-
ment and certification thereof shall not be considered to
be a contract and when changed, pursuant to law or as a
result of condemnation at any time by the state or its
political subdivisions, no penalty shall be imposed on. the
owner.

Sec. 12. When land which has been assessed.pur-
suant to this act is used for some other purpose, before
the initial 5 years have expired, or notice is not given:
in accordance with section 10, except as a result of the
exercise of the power of condemnation, or except as a
result of a sale to a public body, a specific rollback tax
is imposed on the land in an amount- equal to the sum of
the following:

‘ (a) The amount, if any, equal to the differ-
ence between the general property tax paid
on the land as classified and the general
property tax otherwise due and payable if
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the land had not been so classified during

a maximum- of 5. years preceding the-year in

which the. rollback tax is imposed:

(b) A penalty as a specific tax amounting to:

(i) 10% of the market value of the land

when the land was under current use
assessment for 1l: year,

(ii) 8% of the market value of the land
when the land was under current use
assessment for 2 years,-

(iii) 6% of the market value of the land
when the land was under current use
assessment for. 3 years,

(iv) 4% of the market value of the land
when the land was under current use
assessment for 4 years, and

(v) 2% of the market value of the land
when the land was under current use
assessment for 5 years.

Sec. 13. The rollback tax and penalties, if any,
provided by sections 1l and 12 of this act shall be placed
on the tax roll in the calendar year following the annual
tax day after which the land is withdrawn from current use
assessment. Such additional. tax when collected shall be
distributed in accordance with law.

Sec. l4. The owner of land as to which a rollback
tax is imposed shall have with respect to assessment of
the land imposition of the additional tax all remedies
provided by Section 211.30 and 211.52 of the general prop-
erty tax law.

Sec. 1l5. The state open space and farmland eval-
uation committee is created within the department of
treasury, the members of which are the director of the
department of agriculture; the dean of the college of
agriculture, Michigan State University; the director of
the department of natural resources; and the chairman- of
the state tax commission. The committee shall meet on the
call of the director of the department of agriculture and
shall annually determine and publish a range of values. for
each of the several classifications of land in open space
and farm and agricultural and timber land classifications.
in the various areas of the state. The primary objective:
of the committee shall be the determination of the ranges
of fair value of such land based only on its productive
capabilities when devoted to agricultural and open. space
uses. . In making these annual determinations of value, the
committee shall consider. available evidence of agriculture-
capability derived from the soil survey at Michigan State
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university,_the national cooperative soil survey, capital-
ization of net earning capacity based on allowance of risk,
interest and property taxes, and such other evidence of
value of land devoted exclusively to agriculture and open
space. uses. as it deems pertinent. On or before October 1
of each year, the committee shall make these ranges. of
fair value available to the assessing officers of govern-
mental units in which land in open space, farm and agri-
cultural, and timber land is located.

Sec. 16. The department of treasury shall promul--
gate rules and regulations consistent with this act as
shall be necessary’ or. desirable to permit its effective
administration in accordance with Act 306.

Sec. 17. This- act shall take effect January 1,
1972.
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Table 27 shows the reliability of farm land as-
sessed valuation and farm land acreage estimations for the-
year 1960 for the five study townships. Sample bias rep-
resents the difference~betweep the sample estimates made
of farm land assessed valuations and farm land acreage and
the values of these variables based on a complete census

of the sample frame. The sample frame was the 1960 Prop—

erty Tax Assessment Rolls for the varying townships. No

sample frame existed for the years 1961-1969, so the re-
liability of the estimates could only be tested for the

year 1960. The standard error of estimation had been set

.at < $10 per acre with a probability of ninety percent.

Overestimation caused by individual stratum esti-
mates of farm land assessed valuations exceeded the stand-
ard error of estimation of the sampling plan in-all town-
ships. Farm land acreage estimations contained less bias
than farm land assessed valuation estimations. Infact,
three‘townships,-in terms of farm land acreage, had- been
underestimated, two townships overestimated, and with the
exception of Washington township, were within the selected
< $10 per acre with a probability of ninety.percent.

The largest standard errors. of estimation in farm
land assessed valuations. were generally in the three
strata of each township that contained the farm improved
properties (rural farm land improved, . transitional farm

land improved, and urban farm land improved strata).
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TABLE 27

SAMPLING BIAS BETWEEN ESTIMATED FARM LAND ASSESSED VALUATIONS (FAV),
ESTIMATED FARM ACREAGE- (FAC), AND THE SAMPLE FRAME

Total Total.
Sample Frame Sample Frame
Farm Land Farm Land Farm Land |Farm Land
Assessed Assessed Assessed |Assessed
Valuations |Valuations | Sample. Bias Acreages |Acreages Sample Bias
Township (Dollars) (Dollars) (Percentage) (Acres) (Acres) (Percentage)
Chesterfield 1,258,573 1,041,150 +20.88 12,203 11,990 +1.78
I,enox. 1,650,660 1,453,000 +13.60 21,619 21,782 -0.75
Macomb 1,750,017 1,641,600 +6.60 19,735 20,380 -3.16
Shelby 1,258,829 1,085,250 +15.99 12,090 11,826 +2.23
Washington 1,528,740 | 1,207,000 +26.66 22,250 16,931 +31.42

voc
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These.strata, because of high variation in assessed valua-
tions per acre had been sampled more heavily. This over-.
estimation was in part created by the larger number of
sample observations per stratum, but also was. due to the
fact that the estimation technique was strongly influenced
by the ratios derived from the number of samples in a
stratum in proportion to the estimated total derived from
the sample frame. The improved strata also contained some
structure on the farm property and the value of these.
structures was-impossible-to determine from the assessment
rolls.

Table 28 shows the standard errors of estimation.
of farm land assessed valuations per acre in each stratum
in each township in 1960. Because census. observation
units had been subtracted from the sample frame before
farm land assessed valuations and farm land acreage had
been estimated, these same census observation units had
also been subtracted before the standard error of estima-
tion could be investigated. Again, the overestimation
problem is encountered on a per acre basis as well. Under-
estimations per acre were found generally in the farm land
vacant strata (urban, transitional, and rural) of each.
township. The greatest overestimations occurred in the
urban and transitional improved strata. Estimation per
acre ranged from an overestimation - of ninety-one percent

in the urban farm land improved strata in one of the more



TABLE 28

STANDARD ERRORS OF ESTIMATION OF FARM LAND ASSESSED VALUATION
PER ACRE FOR EACH STRATUM IN EACH TOWNSHIP IN 1960

Chesterfield Lenox Macomb Shelby Washington
Stratum r T '
S.F, [Est.] & S.FJEst., % [S.FJEst. % [S.F.Est., % |S.FJEst. %
Urban Farm land
Improved $95 [$121] 27.4|$73 |$78 | 6.9]|$89 |$11023.6 |$105$14134.3[$82 |$157 91.5
Urban Farm land
Vacant 74 65~12.2| 51 ¢ 48 ~5.9{ 63 9042.9 73 9732.9| 47 37-21.3
Transitional
Farm land
Improved 93 123 32.3| 68 {106 (55.9]| 91 99] 8.8 | 100, 95=5.0{ 77 82l 6.5
Transitional '
Farm land )
Vacant 64 76| 18.8| 50 | 48 [~4.0| 56 51~8.9 79] 11545.6| 46 38-17.4
Rural Farm land
Improved 83 98] 18.1| 66 { 74 12,1} 81 85| 4.9 85| 102[20.0] 69 58-15.9
Rural Farm land
Vacant 60 53F11.7| 50 | 50 |w=~ 521 5311.9 66| 70 5.7 46 33-28.3
Average for All _
Strata 12.1 10.8 _12.2 ‘ 22,2 2.5

as,F, = sample frame. These figures represent the mean assessed valuation per
acre from the sample frame.

bEst. = Estimated assessed valuation per acre.

CThese figures represeht percentage over or under estimation in assessed
valuations per acre from the sample frame.

90¢



207

rural townships, to an underestimation per acre of twenty-
eight percent in the rural farm land vacant stratum of
this same township. In adding the percentage of over-
estimations and underestimations in each township, over-
estimation in all townships was the result. This varies
from a low overestimation in Washington township of just.
under three percent to a high overestimation of twenty-two

percent in Shelby township.
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