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ABSTRACT

This study investigates whether land taxes are capitalized
into the farmland prices of rural municipalities in Manito-
ba, Saskatchewan and Alberta.

The 01d or Traditional View, the New View and the Tiebout
Hypothesis were the theories reviewéd which explain the phe-
nomenon of capitalization of property taxes. The Tiebout hy-
pothesis is most suitable for the analysis because, it ac~-
counts for local government expenditures and requires less
information to verify the relationships. It 1is espédially
applicable to the case of local public goods where markets
fail due to free ridership.

The literature review showed that previous studies reach
conflicting conclusions about the relationship between prop-
erty taxes and real estate prices. The reason stems from in-
_consistent analysis "due to variable definition and model
specification.

It was argued the liklihood that property taxes and gov-
ernment expenditures are capitalized is very low for farm-
land. This is based on the assumption that price of farmland
reflects the expected crop revenues from land. Local govern-
ment districts which contain higher quality soils in terms

‘of agricultural crops will have high priced land and are po-



tentially wealthier land owners. This localized wealth af-

fects the demand for public as well as private goods and
services. Assuming public services are normal goods, a high-
er level of wealth should result in greater expenditures on
government services and larger taxes to finance these pur-
chases.

A simultaneous equation model was specified for a study
of tax capitalization. Because theoritical discussion sug-
gested that property taxes are not capitalized in case of
farmland, this model was simplified into three single equa-

tion submodels.

Many studies have used effective tax rate as a variable
for testing the capitalization hypothesis. It was argued
that effective tax rate has a built-in negative bias because
it is derived by weighting tax per acre by weights which a;e

inversely correlated with the price per acre.

Results of this study suggest low property taxes do not
~get capitalized iﬁto farmland prices in Manitoba, Saskatche-
vwan and Alberta. The estimates indicate low taxes are asso-
ciated with local governments financing local public servi-
ces in regions where residints are wealthier. Public
expgnditures and farmland taxes are higher for local govern-
ment jurisdictions that have more valuable farmland but the
neither the estimated elasticities for expenditures or taxes

with respect to wealth exceed one. Therefore, the tax rates

- iii -



on farmland fall if jurisdiction contained higher valued

farmland than a neighbouring local government. Thus 1lower
land prices are associated with higher tax rates not because
of capitalization but the' expenditure decisions of 1local

government.’

It was seen that inclusion of tax per acre in the price
equation inflated the coefficients of the other independent
variables. Replacement of tax per acre by effective tax rate
revealed that due to presence of built-in negative weights,
the affect of tax per acre was partially neutralized with
exception of certain variables where effective tax rate ei-
ther reversed the direction of bias or added to the bias

that was introduced by tax per acre.

It was further hypothesized tha; on farmland, value of
land could be used as a proxy to net woth of the community.
Prosperous communities are expected to have greater demand
for services therefore taxes and expenditures are expected
‘to be higher in these communities. It was seen that elastic-
ity of demand with respect to wealth was far below 1. This
led to the conclusion that local public goods and services
are inferior goods. It was also observed that in wealthy ag-
ricultural communities increases in farmland taxes due to
wealth are higher than the increases in expenditures due to

larger wealth.
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Chapter I

INTRODUCTION

1.1 GENERAL TRENDS

Local government raises revenue through property taxes, nat-
ural resource revenues, privilleges, licences and permits,
sales of @goods and services, contribution of employees,
postal revenues and fines. Out of all these sources, real
estate taxes are the major contributors. In 1976, out of a
Canadian consolidated revenue of $76 milllion; 79.79% came
from taxes; 4.02% from the natural resource revenues; 1.547%
from privileges, licences and permits; 4.247% from the sales
of goods and services; 8.18%Z from the returns on invest-
ments; and 2.54% from their own resources [72, P 1].

During the 1970’s, the property tax was fourth largest
tax source, following personal income taxes, sales taxes and
‘the corpdrate income taxes. The percentage contribution of
major taxes to the total tax revenue for 1976 has been pro-
vided in the Table 1 .

Real and personal property tax constitutes about 107 of
the total téx revenuesvof Canada, 37.7% of total tax revenue
raised by the 1local governmenf and 35% of the total 1local
government expenditures (not shown in table) [71,p23]. The

basic function of property tax is to fund local public goods




o T +
i i
, TABLE 1 [
| |
| Different taxes as a percent of total tax revenue I
| : i
| |
e e e et bt +
| | |
| Types of Taxes | Percent of Total |
I [ Tax Revenue |
| | |
e e e e LT B +
{1. Personal Income Taxes | 36.86 ]
|2. General Sales Taxes | 14.07 |
}3. Corporate Income Taxes | 12.51 |
l]4. Real and Personal Property Taxes | 9.92 |
I5. Social Insurance Levies | 6.06

16. Universal Pension Plan Levies | 3.61 |
|17. Motive Fuel Taxes [ 3.60 |
{8. Custom Duties 1 3.47 ]
i19. Tobacco Taxes | 1.88 |
j10. Hospital and Medical Insurance | |
| Premiums | 1.66 |
l111. Other Taxes | 6.36 |
| | |
e e T e T o e +

Source: [74].

and services1 like education, healthcare, road maintainence,
fire protection, police protection, and water and sewage.

Another major source of funding local public goods and
services in Canada is provincial transfer payments. The
percent share of these two sources varies from province to
province. Table 2, shows the proportion of local government
expenditure that came from the fa?mland property tax in ru-
ral municipalities of the provinces of Manitoba, Saskatche~
wan and Alberta for years 1967 to 1976.

Local public goods are the ones whose ben@fits accrue only
to the people located "near" them.



i
I ' TABLE 2 I
I . |
Contribution of farmland tax to rural municipal expenditure]
i
]

fmm e —————————— o ——————— it T PRI +
! | | | |
|Year| Manitoba | Saskatchewan | Alberta |
| I l | |
11967 | 86.19 | 85.10 I 44,06 I
119681 89.30 | 86.53 | 43.38

11969 78.80 I 87.73 | 42.91

11970 80.16 ] 85.01 | 40.59 |
11971 76.69 | 78.97 I 38.07 I
11972 76.18 | 78.85 | 41.49 |
11973 73.82 | 80.20 | 41,40 |
11974 | 70.20 | 73.93 | 50.18

11975 75,42 I 72.27 | N.A. |
11976 74.54 I 75.76 | 34.21

| I | I !
et ettt e et Fomm e +

Where: N.A. implies not available.
Source: Based on [66], [72] and [73].

The Table 2 indicates that the contribution of property tax
is falling over time in the three provinces. It also shows
that the percent contribution of property tax to total ex-
penditures is almost twice as large in Manitoba and Saskat-
‘chewan as in Alberta.

The farming communities of Manitoba, Saskatchewan and Al;
berta have additional real estate in terms of mines, o0il
fields, o0il refineries, food and bewerage processing facili-
ties. These non-farm lands contribute betweeh 15%2 to 61% to
the total property tax. The prbportion of property tax that
is contributed by non-farm real estate in the rﬁral munici-
palities of Manitoba, Saskatchewan and Alberta has been sum-

merized in the Table 3 for the years 1967 to 1976.



TABLE 3

|
I
]
Non-farmland tax as percent of total property tax |
|
|

i e +
| | | |
Year| Manitoba | Saskatchewan | Alberta |
| i i |
11967 33.79 | 15.04 | 42.80
11968 32.32 | 16.28 | 43.73
11969 19.07 | 17.76 | 47 .07 {
11970 19.73 | - 18.45 ] 46.79
11971 | 20.28 | 18.45 | 49,23 l
11972 19.19 | 18.88 | 50.60
119731 19.69 ] 20.79 i 52.86
11974 22.14 | 21.25 } 54.76
11975 23.22 | 20.55 ! 56.25
11976 23.90 | 20.91 | 60.51 |
| | | | |
e e D Fmmmm e e Fmm +

Source: Calculated from the data of [66], [72] and [73].

In general, Table 3 shows that percent contribution of
non-farmland towards the total property taxes of Manitoba,
Saskatchewan and Alberta has an increasing trend (with the
exception of years 1967 and 1968 in Manitoba). It also shows
that in Manitoba and Saskatchewan, the non-farmland property
tax 1is aaout one-fifth of the total property tax while in
Alberta it is more than half of the total property tax.

Out of all the local public goods and services, the larg-
est am0qnt_was spent on education and public works. The
share of spending on these services as compared to total lo-
cal government expenditures in three provinces for the years

1967-76 can be seen in Table A3 .



TABLE 4

The proportionate spending on education and public works

fommm———— e it R e L T P P +
| I : | ]
| Year | Education | Public Works |
| | | |
domm e e s tomm - fmmm - tmmm———— et tommm———— +
| | Man. | Sask. | Alta. | Man. | Sask. | Alta. |
i | | | | I | |
| 1967 | 42.66 | 41.04 | 55.22 | 26.01 | 38.66 | 43.92 |
| 1968 | 45.40 | 42.88 | 58.62 | 17.14 | 35.86 | 20.16 |
| 1969 | 46.08 | 45.09 | 64.84 | 25.98 | 33.58 | 15.65 |
| 1970 | 47.53 | 44.49 | 58.26 | 25.20 | 34.43 | 21.46 |
i 1971 | 44.40 | 49.34 | 56.40 | 26.88 | 37.43 | 18.52 |
| 1972 | 44.52 | 49.18 | 59.00 | 24.92 | 36.84 | 20.38 |
| 1973 | 41.20 | 49.66 | 57.47 | 26.01 | 34.80 | 20.83 |
| 1974 | 41.99 | 45.63 | 66.28 | 25.48 | 38.62 | 31.65 |
| 1975 | 48.11 | 41.59 | N.A. | 23.59 | 41.77 | N.A. |
| 1976 | 48.34 | 43.28 | 66.25 | 23.15 | 39.73 | 25.21 |
| i | | | ] | |
tem——————— fmmm———— tmmm———- fommm - e il tom fmmm————— +

Where: N.A. implies not available.

Source: Calculated from the data of [66], [72] and [76].

Table 4 shows the percentage expenditure on education is
higher in Alberta as compared to other two provinces. The
-percent épending on public works is highest in Saskatchewan
while lowest in Alberta for most of the years considered.
Percent of expenditure on education has been increasing in
all the three provinces. Percent expenditure on public works
has vfalien- in Alberta during 1967~76 while it has not
changed much in Manitoba and Saskatchewan during the same

period.



1.2  CHARACTERISTICS OF THE PROPERTY TAX

There are a number of features which make a tax desirable
and undesirable. One of these is its variation in relation
to the,raﬁe of inflation. Cost of provision of public goods
may rise due to inflation. A good tax should adjust itself
to compensate sufficiently for this increase in the cost.
Because there was not any suitable index available that
could provide information about tne cost of provision of
public goods and services, comparision df property tax with
the rate of inflation could not be made. However, a compari-
sion of property tax and government expenditure with the av-
erage farm income from the farm operation was performed. 1In
order to do so, respective indicés with 1967 as base year
were calculated. These are presented in Table 5 . Table
shows that land tax and expenditure are continuously in-
creasing over time. Income from farm operation continued to
fall between 1967 and 1970. It increases thereafter to a
highest level in 1974 and 1975 before falling again.

- Figures of Table 5 show that there 1is 1little relationship
between farm land taxes and average farm incomes. Because
land tax does not seem to adjust with farm incomes, the bur-
den of property tax on farmers is heavier when incomes are
lower whereas, it is lower when incomes are higher. If ad-
ministerative costs are not too high, it\yill be desirable
to adjust the property tax according to the fluctuations in

incomes.



| TABLE 5 !

Expenditure (Exp.), farmland property tax (L.T.) and average
| farm income (AFI) ]

ot e et E e PR e et P +
| I | | |
|Year| Manitoba ] Saskatchewan | Alberta i
| ] | ] ]
it T +-———- +o-—-- +-—m-- te-m-= tem——— et +o—m-- R +
| { L.T.| Exp.| AFI| L.T.| Exp.| AFI| L.T.| Exp.| AFI|
| I | | | | | | | | |
11967 100 100 100] 100 1004 100 100 100 100
11908 115 804 79 105} 105 78] 106 1094 92|
11969 | 103 93| 601 109 109} 38| 1101 122 55}
11970 114 101 394 106 | 111} 34 113} 1324 42|
11971 | 111} 104 49| 106 119 61| 116 152} 58]
11972 119} 111} 94| 108 122 98| 124 152} 731

119731 119 115 199} 109} 124} 179 1271 164| 148]
119741 148) 1541 2571 119| 147) 245| 148 165| 214]
11975y 188| 185} 241| 132] 166 2951 145] N.A.| 214]
119761 213| 214| 189} 1531 185] 234 156| 291] 163]

N.A. = Not applicable.

Source: Calculated from the data of [66], [72]), [73], [74]
and [75].

It is also important to know whether property tax is pro-

gressive, regressive or neutral. If it is a progressive tax

than it may be a good tax from the equity point of view. If

it is a regressive tax than it may be contradicting the in-

come tax. This information about incidence of property tax
may be quite useful for over all planning of tax structure.
It is further desirable to know whether the property tax

"is capitalized or shifted. If most of the farmland property
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tax is shifted to the consumer of the farm products, then
the property tax could be taken as a good tax because the
services financed through this tax are mainly meant for the
production and delivery of the farm products. Therefore, the
costs ought to be shared among farmers and consumers in pro-
portion to the benifits derived from this. On the other
hand, if it is shifted on all forms of capital, then it will
increase the burden of corporate income tax and may add to
misallocation of resources. |

The property tax is a unique tax in that the functions
involved in its collection are carried out by different
agencies. For example the taxable property is assessed by
one agency, the rates are established by another one And the
actual collections are carried out by third one. This could
result in the higher administerétion costs. The property

tax could be termed as a bad tax if cost of collection per

dollar of tax is higher in comparision to the other alterna-
tives available. It is also quite possible that disaggrega-
tion of ;he functions among various agencies may make tax
system more efficient due to increased specialization. In
such a situation, this tax will be termed as a '"good" tax.

Consideration of the political feasibility'of the tax 1is

of some importance as well. If the tax is most feasible from
the economic point of view, it may not be feasible from the
political point of view. For example, although the lump-sum

tax is considered non—destorting in nature, it may not be
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politically feasible because it will fallrmore heavily on
the low and the middle income groups which have the largest

number of votes.

1.3 PROVINCIAL ASSESSMENT PRACTICES

The assessment of the taxable property is not carried out
every year. Sometimes inlsome of the provinces the gap be-
tween the two assessments could extend to 10 years or more.
Generally, the base of the property tax in Canada is real
property values.2 The property tax revenue normally is pro-
duced by multiplying the assessed value of the taxable prop-
erty by a tax rate expressed in terms of mills. The assess-
ment, in addition, is often used as a basis of sharing the
costs of inter-municipal services, to determine the appro-
priate grants—-in-lieu to be paid on govenment owned and the
other taxable property, and also as a basis for payment of
equalization grants to less wealthy municipalities and
school-boards. To ensure that each taxpayér pays his or her
fair share of property taxes, to provide a proper basis for
grants~-in~-leu, an assessment system must be comprehensive,
uniform and open. For this to occur: (1) all the property
must be assessed whether taxable or not,(2) all real proper-
ty must be assessed at current market value, (3) assessment
shouid be made by trained experienced personnei working for
a central agency which has direct and complete responsibili-

- ——— - - - W wop -

The real property is the one which is non-mobile due to
its attachement with the land.
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ty for all assessment within a province, (4) the assessment
function must be organized in such a way that assessors be-
come very familier with the local real estate markets, (5)
property owners must be given ready access to pertinent as-
sessment information and appeal bodies [13, P 349].

The assessment of the real property in Canada is usually
carried out by the provinces. In Manitoba, the muniéipal
tax rates are uniform for both residential and non-residin-
tial properties but the education tax rates for non-residen-
tial properties are considerably higher than the residential
properties. Taxes are levied on the annual rental values of
business property. The real property definéd in the Munici-
pal Assessment Act does not include machinery and equip-

ments. Some property defined as personal property (princi-

pally gas distribution systems) is also assessed. Mobile
homes are either assessed or licenced by municipalities. The
real property exempt from taxation is also assessed. The
province pays grants-in-lieu of equivalent to full property
"taxes on real property it owns. Land is assessed at two-
thirds of its ‘value’, where value is the market value. Ag-
ricultural land is assessed according to a method which con-
siders the relationship between the agricultural land value
and the productive capability of soil in a base year. Farm-
land adjacent to an urban aréa may be assessed above its
value as farmland if this is supported by market evidence.

Legally, real property is supposed to be assessed at least
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every seven years while in practice, areas having active
real estate markets are assessed more frequently. Assess—
ment notices are mailed to property owners only if assessed
values change. Complaints about inequality can be made in-
formally to assessor or formally to the annual court of re-
vision in the municipality.

In Saskatchewan, taxes are levied on the assessed value
of real property and on business assessment. The business
assessment is calculated by applying a factor per square
foot area used by businesses, except in Saskatoon where val-
ues are based on annual gross rentals. The assessable real
property includes lands and buildings. Machinery and equip-
ments are assessed only for mines and o0il refineries. Mobile
homes in built up areas are assessed. Exempt properties are
assessed. The province pays grants—in-lieu of taxes on pro-
vincially owned properties which are used for commercial
purposes like liquor stores. Assessible land and buildings
are assessed at fair value. Fair value is the market value
for urban lands but for agricultural lands it is determined
‘largely éccording to productivity of soil. Fair wvalue for
buildings is based on depreciated replacement costs in a
base period. Legally, cities and towns are required to be
assessed every 8 years while other municipalities are to be
assessed at least every twelve years. In practice the peri-
ods have been even larger in certain areas. The assessment

of farmland is based on the average relationship between
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ﬁarket value and the soil productivity. Urban land is as-
sessed at 100 percent of market value. The buildings are
assessed at 50 percent of their replacement value in terms
of average costs.

In Alberta, municipal real property tax rates could be
lower for single-family housing than other properties. Edu-
cation property taxes are higher on non-residential proper-
ties (as in Manitoba). Manufacturing and processing equip-
ments and machineries are also assessed along with other
property. Mobile homes are assessed only if the owner ownes
the land on which house 1is located. The province pays
grants—in-lieu of its properties bqt not on educational in-
stitutions or hospitals. The asséssed values are related to
productivity of farmland, average construction costs for
buildings and market values for urban lands. Generélly, the
re-assessments are conducted on a 7 yeér cycle but exten-
sions could be granted by municipalities on a réquest basis.
Assessment is under provincial control but power is delegat-
ed to municipalities who could use their own assessors or
hire private assessors. The appeal proceedures are similar

to Manitoba and Saskatchewan.
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1.4 OBJECTIVES OF THE STUDY

A detailed investigation of a number of tax issues could be
jnitiated. These include: its corresponednce with the rate
of inflation, regressiveness or progressivenes of property
tax, capitalization of property tax, administeration and
collection costs per dollar of tax collected and fairness of
assessment practices. This study will investigate the capi-
talization of property tax in rural municipalities of Mani-
toba, Saskatchewan and Alberta. Following are the objec-
tives of this study:

1. To study different theories of capitalization of
property tax and local government spendings on the
property values.

2; To review the previous studies of capitalization of
property taxes and local government expenditures into
the property values.

3. To build a model and to test the hypothesis of capi-
talization of farmland property taxes in the lower

farmland values.

1.5 ORGANIZATION OF THE THESIS

Different hypothesis of the capitalization of property tax
are discqssed in the chapter 2. The literature review along
with‘its critique has been presented in the Chapter 3. An
alternative hypothesis for farmland has also been developed

in the same chapter. In order to test the hypothesis devel~-
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oped in the Chapter 3, a model is developed in the chapter
4, In the same chapter, data used in the study is also dis-
cussed. Chapter 5 discusses the results and provides the

conclusions.




Chapter II

THEORIES OF CAPITALIZATION OF PROPERTY TAX

Capitalization of the property tax is an old but controver-
cial area of public finance. Many studies have investigated
the issue of capitalizastion but their results are inconclu-
sive and conflicting. Some confirm the hypothesis that
higher taxes decrease tha price of real estate. 1In order'tp
perform a complete study of capitalization, a detailed
knowledge of theory of capitalization of property tax is re-
quired. Bug there is not a single theory explaining this
phenomena. There are at least three different theories name-

ly: the 01ld View, the New View and the Tiebout Hypothesis.

First two of these deal with incidence of property tax but
neglect the government expenditures while the third one
deals with both. Therefore, a detailed discussion of these
theories will be undertaken under the two categories namely,

‘the incidence of property tax, and the Tiebout hypothesis.

2.1 INCIDENCE OF PROPERTY TAX

The theories on the incidence of'property tax aim at answer-
ing the question, who pays the property tax? The property
owner may not bear the tax if it is shifted. Some owners

may shift the tax forward by altering their receipts, for
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example, by raising the rént or the price of the product
produced on the land. Others shift‘it back by reducing the
payment to other factors of production. The 0ld View and the
New View are the two theories which attempt to answer to the
above question.

The 0ld View does not distinguish between the change in
property tax in a single locality; province or nation. The
real property tax is treated as a tax on land and structures
that increases the costs of goods and services produced from
the tax base. The burden of the property tax on structures
is believed to be borne in proportion to the consumption of
such commodities. Assuming consumption per dollar of income
is higher for 1low income families than compared to more
well-to-do families, the burden of the property tax is com-—
paratively high on the low income families.

The New View considers the property tax as a tax on capi-
tal. Since all capital goods are taxed, investors will shift
resources from higher to lesser taxed areas. This shift of
_éapital from the high tax area to the low tax area continues
to take place until the after tax rates of returns are same
throughout capital market therefore, all the owners of capi-
tal share the burden of property tax. As the ownership of
capital is more concentrated among the high income families,
the tax is progressive. A detailed discussion of these hy-

pothesis follows:3

- T A ——— - -

See also [1] and [5].
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2.1.1 The Traditional or the 01d View

This view is based on the partial equilibrium analysis and
isolates two aspects, namely, a tax on land and a tax on

structures.

2.1.1.1 Tax on Land

According to this view the supplyiof land is inelastic be-
cause the quantity of land can not be aftered in response to
change in return from land. Any tax levied on a commodity
fixed in supply is borne by its owner. This is demonstrated

in Figure 1.

a* QUANTITY'Q'

Figure |: Tax on Land
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In this figure, DD is the before tax demand curve and Sq*

is the inelastic supply curve, ‘q*’ is the equilibrium quan-
tity of land demanded and supplied at the price PO. An ad
valorem tax reduces the net proceeds accruing to the owners
of land and could be considered as reduction in demand. The
demand schedule will shift to a lower level because buyers
account for the reduced after tax earnings. The supplier be-
ing unable to reduce the quantity of land receives only P’.
The difference PO-P' is the effect tax has wupon the land
price. Since the suppliers offer the same quantity q*, re-
gardless of price, they incur the entire tax burden. If the
ownership of the taxed commodity is widely diffused, no own-
er will be able to successfully raise the price of land and

hope to sell the property.4

2.1.1.2 Tax on Structures

The tax on land is analysed seperately on the assumption
that the supply of structures 1is not fixed. Any amount of
capital for improvement in the real property is available at
fixed cost and is determined by the productivity of capital
in‘the other uses. The supply of structures is perfectly
elastic in the long run and therefore the tax must eventual-
ly be borne by the users of structures. This has been shown

in the figure 2.

The assumption here is that profit maximizing prices are
not affected by tax. A proof could be seen in the Appendix

|
\
|
x
|
|
|
|
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Figure 2: Tax on Structures )

SS is the short-run supply curve of structures, DOD0 is

before tax demand curve and D’D’ is after tax demand curve.
Before tax, the equilibrium quantity and price are q0 and
pO, After the tax, the short run equilibrium quantity falls
to q, the price paid by wusers rises to P2 while the price
received by the owners falls to Pl. An amount equal to P2 -
P1 goes to the tax, out of which, P2 - PO is borne by users
and P0 - Pl by the owners of the structures. The proportion
of the share of the consumers and the owner of structures in

the payment of property tax depends upon the elasticity of

supply of structures. In the long run, the supply of struc-

|
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|
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tures is perfectly elastic and could be represented by the
curve POS'. In long run, the equilibrium quantity further
falls to q3 where the whole of the tax is paid by the users

of the structures.

2.1.1.3 Capitalization Hypothesis - Derivation

The study of incidence mainly aims at determining the effect
of property tax on income levels. But the proposition that
the return from the asset is related with the value of the
asset and if the return from asset changes, the value of the
asset also changes in the same direction, gives rise to the
capitalization hypothesis. Because the property tax de-
presses the stream of the returns from land, the value of
land is depressed by the amount of reduction in the stream

5
of returns. Before tax present value  is expressed in equa-

tion 2.1:
t i
V¥ = 5 (R + Ti)/(1 + r) eee (2.1)
i=1
Where,
R = Monetary return in constant dollar, net of all cash

expenses including property taxes.

T = taxes per period i.

e v —— v ——— " — -

Only a simple method of estimating real estate value is
being used here, because, the purpose is to demonstrate
the derivation of -capitalization and not to estimate real
estate value from it. However, a more comprehensive formu-
la for estimating real estate value could be seen in [34].
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V*¥ = true present value of the future income stream from
the property.
T* = present value of the future stream of property tax
payments on the farmland.

S = Sale price of the farmland.
The sale price would be present value net of taxes:

R/(1 + r)i see (2.2)
]

wn
]
N ™Mt

1
The difference between the sale price per acre and the pres-—
ent value per acre is the present value of the taxes per
acre, if Fhe tax is actually capitalized:
T* = % T(i + r)i e (2.3)

Over g;l life time of the land, the value of land will be
depressed by the present discounted value of tax. In the
case of less than perfectly elastic supply of land, a par-
tial capitalization will be expected. Supply of land may be
fixed on earth but the supply of land for a particular use
could be altered. A parcel of land previously used for one
‘purpose say farming could be used for residential or indus-
trial purposes. An increase in the tax rate on farmland near
the city may induce its conversion into urban land. Alterna-
tively, a larger land tax in an urban area surrounded by un-
derdeveldped farmland may reduce the supply of land brought

into urban use, thus raising housing prices and affecting

the wages, profits as well as the rents.
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2.1.1.4 Criticism of the hypothesis
According to this hypothesis, because the supply of land is
perfectly inelastic, all the land tax is borme by the land
owner. In reality, at least for a particular use, the supply
of land may not be perfectly inelastic. If land is perfectly
elastic for some use, tﬁen, all of the tax on land méy be
shifted and not capitalized at all. Similarly, if the supply
is partialy elastic, only part of it will be borne by the

land owner.

In addition, this theory is based on partial equilibrium
analysis, where the land market does not interact with the
rest of the capital market. If>it is assumed that land in-
vestment is a particular form of capital, and if property
tax is capitalized, then this will depress the rate of re-
turn on investment in land when compared to rest of the cap-
ital market. This will cause out mobility of investment from
land to other sectors of capital market. The process will
continue untill the rates of returns are equalized in whole
"of the capital market, and a new equilibrium is established.
So, as a final equilibrium, property tax will be capitalized
into land value to the extent it actually depresses the in-
come from land.

This theory does not consider the ldcal governmentvexpen-
diture. The property tax is raised to provide services like
maintainence of roads, education, healthcare,b‘police and

fire protection along with water and sewage services. The

|
i
i
|
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existence of these local public services is expected to ap-
preciate the value of land and buildings. While the raising
of property tax may have a negative effect, its use on the
provision of local public goods and services may affect the
values of land positively. The net effect whether negative

or positive will be capitalized in the land values.

2.1.2 The New View

The New View is based on a general equilibrium approach. It
holds that all owners of cépital bear a tax on property. It
has three stages of analysis. The first stage considers the
distribution of burden from a "property" tax imposed unifor-
mally on all property —-- land and capital goods alike. The
second stage considers the burdens arising from deviaﬁions
in the tax rates around the average. The third stage con-
siders the impact on the aggregate supply of land and capi-

tal of changes in the after tax rates and profits.

2.1.2.1 .Stage 1 - Uniform tax

A uniform tax on all capital including the value of land
would be borme in full by owners of the capital goods. It
could not be shifted to untaxed sectors because all sectors
are equally taxed, nor could it be shifted forward through
higher prices because (assuming profit maximizing owners)
the profit maximizing prices are not changed by a universal

tax. The conclusion is based on the assumption that property
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tax rates are uniform and that the aggregate supply of capi-
tal is fixed. This conclusion is consistent with the discus-
sion related to figure 1. The uniform property taxes are
capitalized into the net worth of capital due to reduction

in after tax return.

2.1.2.2 Stage 2 - Deviation in rate around average

The property tax is not necessarily uniform. Some land and
capital goods are taxed more heavily than others. In the
short run the rates of returns are reduced on all capital
goods in proportion to the tax raté. As a result of this
some owners of assets of the heavily taxed sector may shift
their assets to the lesser taxed sectors or uses. This
could give rise to a number of occurances:

If there are no taxes, then the capital market will be in
equilibrium at a point where the rates of returns on capital
in the whole capital market are same. Any imbalance due to
imposed taxes will cause outmobility of capital from low re-
‘turn sector to the high return sector. This outmobility due
to low return will raise the rates of return in this sector
and in-mobility of capital in the high return sector will
depress the rates of returns of the sector. As long as the
rates of returns in the heavily taxed sector are ;ower than
the lesser taxed sector, the mobility of capital from the
former to the latter will take place. This mobility will

continue until the rates are equalized in the two sectors.
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In terms of land, if supply of land is fixed, then the
New View, like the 0l1d View holds that the imposition of a
tax on land values reduces net income to landowners and in-
creases availability of funds for public spending. This will
be accompanied by change in economic behaviour of land=-own-
ers who will have less to spend. The assumption that the
supply of land is fixed seems more appropriate for analyzing
changes in land taxes imposed in cities surrounded by the
other developed communities and not for the isolated towns
surrounded by farms where the supply of land for urban use
could be increased by conversion of farmland into urban land
unless there are very strict zoning laws. The supply of
farmland could also be altered through the landfill opera-
tions, soil reclaimation, cutting of fofests, terracing the
hills, conversion of parks into farmlands and by technology
providing similar inputs embodied in cropland.

As a result of movement of capital caused by variations
in tax rates across jurisdictions and among industries, the
.payments to other factors of production will be affected.
For example, in the high tax areas and uses, real wage rates
will decline reiatively, because workers will have fewer
capital goods to work with and because owners of capital
goods may try directly to reduce wages. Because labour is
mobile, it will move out of low wage (high tax) area to the
high wage (low tax) areas. This mobility will continue until

the real wages are equalized in the economy. If labour is
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fully mobile, any attempt to shift the tax on labour will
result in supply of labour equal to zero in that area or
use. S0 the shifting will not be possible.

If neither the land nor the wages directly absorb the
above or below average tax rates, the relative prices of the
products of the high tax region or industries will tend to
rise and those of the low tax region and industry will fall.
This situation will apply for goods which compete with each
other only in the local markets and not the national mar-
kets.

There are difficulties in estimating the final affects of
the tax induced shifts in the uses and locations of capital.
These shifts are influenced by a number of factors like: ex-
tent of the substitutibility between capital, labour and
land in the production of each commodity; shifts in demand
for product with the change in price and the degree of com-
petition between.the product of high and low tax markets. It
is clear that the burdens of a property tax will depress the
‘average returns to the owners of land and the reproducible
capital. In addition, variations in tax rates around the
average will induce changes in land rents, wages and the
commodity prices which will work to the disadvantage of the
workers, landownérs and consumers in the high-tax areas
while to their advantage in the low tax areas. So two points
become crucial in the calculation of the burden of property

tax: (1) the determination of the size of the decline in
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the rates of return on all capital and land due to the aver-
age rate of property taxation, and (2) the determination of
the distribution of excise-tax effects among wages, rents
and prices of final goods due to variations in the tax-rates
among juridictions and uses.

A uniform tax on all assets will depress the rates of re-
turns on all capital. Any difference in the tax of one sec-
tor will give rise to excise effect. The burden of tax on
some sectors will be more than the others.

If the difference is in the tax rates within metropolitan
areas, it will be capitalized primarily in the land values.
This will happen because a well connected market exists for
most of the goods and services. The burden therefore is un-
likely to be shifted. If the market for housing or other
goods are seperated rigidly, chances exist that the burden
will be shifted to the prodﬁct prices.

The regional differences in property tax rates could be
shifted to labour only if labour is immobile. Shifting on
goods by raising prices is possible for the goods which are
competitive only in the local markets. Such products are
baked products, ice cream or goods sold by the small stores
in the community.

To the extent that the capital goods used in the produc-
tion‘of different commodities are taxed at different rates
even within jurisdiction, for example, the residential prop-

erty is taxed differently from the commercial or the farming

|
|
|
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properties, the excise effect is generated and the rents on
these properties could be different.

|

2.1.2.3 Stage 3 - The effect on supply of labour and
capital

Analysis of Stage 1 and Stage 2 assumed the supply of capi-

capital due to the increased property taxes may affect the
proportion of income saved, therefore reducing the supply of
investment which will reduce the overall capital stock.
Theoritical analysis indicates that a tax on capital tends
normally to shrink the capital stock, remuneration to labour
and total production. The first effect comes about because
of curtailment of saving, the second effect because of the
reduction in productivity due to reductionm in capital stock
and the third because the othér two effects may reduce the
labour supply. As a result of this, real wages per worker
will be smaller and rate of return on capital will be high-
er. The effect of property tax on capital, labour and their
rates of returns will depend upon the sensitivity of savings
to the rates of returns on saving and the speed of adjust-
ment of capital stock to the changes in its rates of return

|
tal is fixed. In reality, a fall in the rate of return on
caused by property tax. Theoritical analysis gives no indi-
cation whether these effects are larger or smaller or when
will they occur. Empirical studies have not provided an ade-

quate indication whether rates of return are positively or

negatively correlated with the rates of saving. The rate of
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return may not be an important factor determining the demand
for capital in presence of macro-policies aimed at offset-
ting the deficit demand. These policies may simply shift in-

vestment demand from private to public sector or vice versa.

2.1.2.4 Criticism - New View

All the three stages assume the owners of real property are
profit maximizers in the long run and no extermnal constraint
on their decisions exist. In the real world, the situation
may be different; markets may be imperfect, monopoly profits
may exist, non-internalized externalities may exist, govern-
ment policies may affect the behaviour of investors and cer-
tain non-economic factors 1like political belief, social
set-up, religion, norms, customs and ethenic origions may

act as barrier to general equilibrium.

The application of the New View to the analysis of the
property tax is restricted for a number of reasons: First
of all, this view considers whole capital markets as one. In

.order to énalyze the affect of the differential property tax

on farmland of a region, one is required to consider capi-.

tal, labour and the product market of whole world or at
least that of U.S. and Canada. Such an analysis is re~
striétediby larger data requirements.

A further problem with this theory is that it is not com-
plete because it does not consider the affect of local gov-

ernment spending on the values of property.
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It could be concluded from the theories of incidence of

property tax that a more complete theory which analyzes the

incidence of government expenditure on local goods and ser=-

vices along with the property tax is required. Along with
this, better data and also some econometric tool which could
make handling of large number of equations and variables

easily is required.

2.2 TIEBOUT HYPOTHESIS

Tiebout [58] presented his theory of local government expen-
ditures in 1956. This theory considers the effect of prop-
erty tax along with the effect of expenditure on local pub-
lic goods and services.

This hypothesis argues that there are efficiency generat-
ing processes at work, despite the publicness of the servi-
ces. The assumption is that individuals are assigned the
task of providing certain public goods and services, and in—
dividuals retain freedom of personal migration across juris-
.dictions.

Actually, the Tiebout model was a partial but positive
response to the negative proposition advanced by Samuelson

[49 and 50] that there exist no means of using market like

decentralization to attain tolerably efficient results in
the case of public goods. Samuelson showed that Pareto-effi-
cient provision of public goods requires the satisfaction of
conditio%: |

L MRSgx = MRTgx
i=1 ‘
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Or,
N
¥ MBg/Px = MCg/MCx
i=1
In perfect competition, price equals marginal cost. There-~
fore,
N
I IMBg = MCg
i=1
Where,

g = Public good
x = Private good
i = individuals, 1 to N

MRS

= Marginal Rate of Substitution
MRT = Marginal Rate of Transformation
MC = Marginal Cost
MB = Marginal Benifit
P = Price.

Above analysis suggests that an efficient provision of pub-
lic goods 1is possible only if price of public good equals
the sum of marginal benefits derived by éll individuals from
its consumption.6 The preference revelation is a problem in
‘the provision of the public goods.7 By virtue of non-exclu-
dibility and non-rivalness, the exclusion is either not pos-
sible or at least it is not efficient. Everyone has an in-

centive to understate the amount of benefits which one has

For a detailed descussion on optimal provision of public
goods, see [7]), [39], [49] and [50].

There have been a number of attempts to develop better
methods of preference revelation. See [22], [56], [59] and
[63] for a detailed discussion of these methods. These
methods have not yet been applied at more than the experi-
mental levels. : ‘




32
derived from the consumption of a perticular public good.
Therefore, it is likely that the market system will fail in
efficient allocation of resources and optimal provision of

the public goods.8

The Tiebout model provided an opposite conclusion about
the provision of public goods. He showed that for local pub-
lic goods and services, an efficient provision is not only
possible but it actually exists. In an economy consisting
of many lécalities each of which provides a different mix of
public goods and taxes, individuals will have incentive to
migrate to those communities which offer the greatest dif-
ference between public benefits and public costs. This mo-
bility of consumers, often refered as "voting with the
feet", provides an alternative mechanism by which individu-
als may voluntarily reveal their preferences.

Tiebout argued in a world of perfect mobility between
éommunities and where individual preference revelation func-
tioﬁs perfectly, there will be an optimal distribution of
.population and optimal provision of public goods.

This model is abstracted from the real world as it is
based on the assumption that an economy consists of a number

of localities which satisfy the following properties [11]:

For detailed discussion on market failure, see [22] and
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Consumers have ‘full knowledge’ regarding revenue and
expenditure patterns of various communities and are
perfectly mobile among communities;
There exists a ‘large amount of choice’ between ser-
vices (expenditures) and costs (taxes) in different
communities;
All individuals live on dividend income. This pro-
vides a mean of virtually eliminating the locational
fixity. If all income should be received from divi-
dends, the individual’s actual choice of location in
space will be independent of the allocation of re-
sources in the private sector of the economy;
There are ‘no spillovers’ between the communities;
There exists some ‘optimal community size’. Communi-
ties below the optimal size seek to expand by at-

tracting residents and vice versa.

In an economy satisfying above conditions, Tiebout argued

that;

l.

Theré would.be a Pareto-optimal allocation of publiec
goods within communities;

All communities will be of an optimal size;
Individuals with similar utility functions and income
levels would congregate together to take the advan-

‘

tage of their complimentary tastes in public goods;

This hypothesis is based on somewhat unrealistic assumptions

such as labour mobility does not affect the returns to lab-
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our and there are no spillover effects between adjacent com-
munities.

In each region, 1if public goods are not subject to con-
gestion, net benefits per capita would be increased as more
tax payers enter into the community and costs are spread
over more people. This 1is just one side of the picture,
however, because land is fixed factor in the community and
when the number of labourers 1is increased beyond certain
level, laws of diminishing return may start operating and
marginal productivity of 1labour, 1income of community and
therefore, income per capita may fall. The benefit of joint
consumption will eventually be offset by a reduction in the
wage rate. This may hinder inter-community mobility and Par-
eto-effeciency may not be attained.

Benefits due to more individuals in a community are also
reduced by the impurity of public goods. When a worker moves
to another region, not only does he réduces the tax bill of
others in the region to which he is moving (and increase it
in the region which he left), after a certain level of popu-
iation in the municipality, he may also impose the con-
gestion costs on the users of local public goods in his new
region (and reduce them in the region he left). While decid-
ing to move, one may not take into account the costs of con-
gestion and Pareto-efficient allocation may not take place.
Some communities may become over—-populated whilé others re-

main under-populated. However, it is quite possible that
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congestion costs may raise property taxes, therefore revers-
ing the process back to the under-populated sector.

Flatters, F. et. al. [20] showed if compensated price
elasticity of demand for the public goods is -1, free migra-
tion of labour will generate a Pareto-optimal allocation. In
other cases, resource allocation with free migration will be
inefficient. In this case there will be need for some fed-
eration to be set up in order to induce workers to move from
the over populated to the under populated areas.

Rufalo [48] argued that the studies which criticize the
Tiebout model conside: local public goods and services as
seperate from housing services. In fact, a renter views the
two together and sees them as one package. He showed that
under certain restrictions on the types of local public
goods provided and the environment in which they are provid-

ed, the Tiebout hypothesis might be correct.

2.2.1 Tiebout—Oates Capitalization Model

Based on the model of Tiebout, Oates [40] developed the
“capitalization hypothesis’. The purpose was to assess em-—
pirically the validity of the Tiebout model of intercommuni-
ty mobility in response to different packages of local pub-
lic goods and services and the taxes. He argued the quality
of local public goods and services along with the level of
property tax determined the residential choice for consum-

ers, and local property values ought to bé influenced by
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them. Communities with high levels of local public services
would tend to attract residents, all other things including
the property tax being equal. The demand to locate there
could drive up local property values since the quantity of
property was persumably fixed. An equilibrium will be estab-
lished, in which all or part of values of local public ser-
vices were ‘capitalized’ into property values. The amount of
capitalization would depend upon the mobility of consumers
and the elasticity of supply of local property. On the other
hand, local property taxes would have the opposite effeét.
If one community was identical to the other except for the
level of property taxes, the mobility of the residents would
cause property values to be lower in the high tax region.
Among comnmunities, local property values would differ due to
variability of the level of public services and taxes.

Edel and Sclar [18] argued if Tiebout model is working
then in real world no capitalization of taxes and expendir-
tures could be expected. Like persons will congregate to-
gether. Their homogenous communities would differ from one
‘another in taxes and expenditures, but not in property val-
ues as a result of capitalization. Therefore, occurance of
capitalization may show a disequilibrium situation which
Tiebout model has not fully adjusted. They argued a more ap-
propriate test of the Tiebout model could be to see if cabi-
talizatioﬂ falls over time. They raised doubts about the

soundness of Tiebout model by showing that despite the move-
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ment of education service towards a Tiebout type equilibri-
9

um, the service market” as a whole does not show the move-

ment towards equilibrium. They used the data of Boston for

years 1930, 1940, 1950, 1960 and 1970.

2.3 CHOICE OF THEORY

Previous discussion of this Chapter dealt with the three
theories dealing with capitalization of property tax, name=
ly: Traditional or 0ld View, the New view and the Tiebout
Hypothesis. One of the major problems with the first two

theories is that they do not consider the effect of 1local

government expenditure along with the effect of the property

tax on the property values.

The 01ld View is based on a partial equilibriuml demand
and supply analysis and does not completely trace the effect
of property tax. The New View provides a general equilibri-
um framework but its applicability is restricted as analysis
is too demanding in terms of data requirement, and model
will be quite complex due to a large number of variables and
.equations involved. Furtermore, it neglects the imperfeé—

tions in the market.

The 01d and the New Views are both based on implicit as-
sumption that price signals are sufficient for equilibration
of the market. This as pointed out by Samuelson may not be

true for public goods and market may fail.

Sum of all local services.
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The Tiebout model seems to be more appropriate for the
study of capitalization of property tax as it provides the
theory of local government expenditure along with the prop-
erty tax and also that it is not as complex as the New-View.
It also provides an alternative mechanism for adjustment of

market towards Pareto equilibrium.
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Chapter III

LITERATURE REVIEW AND HYPOTHESIS

This Chapter has been divided into two sections. The first

section reviews the literature and the second section devel-

ops the hypothesis. i

3.1 LITERATURE REVIEW

This section has been divided into two parts. The first part
reviews some studies and the second part provides the criti-

que.

3.1.1 Part I - Summary of different studies

The possibility that property tax could be capitalized into

property values has long been recognized. Reference to the
phenomenon is available as early as 1733 [54, P 174-175]. In
1939, Shoupe [56, P 187~-201] provided the summary of the
theories of capitalization. A more recent summary was pro-
vided by Buchler [10] in 1950. Empirical investigation on
the issue of the capitalization of the property tax began in
early part of this century when Jensen [32] using data of 13
U.S. states for 1919-1924 showed the possibility of exis-
tence of capitalization of property tax into the farmland

property values. He observed that after the taxes, the mar-
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ket prices of farmland fell significantly during the period
of analysis. Other factors were not isolated, yet it sug-
gested the possibility of capitalization of proprty taxes.

In a more recent study, Diacoff [17] wusing regfession
analysis and data of 20 townships and 3 cities of Michigan
state for 1951 to 1957 found no evidence of capitalization.
He argued that the government expenditures made possible by
the tax revenues may add more to the property value tﬁan
subtracted by the property taxes.

Woodard and Brady [64] performed a study of capitaliza-
tion of property tax into the farmland property values using
the data of 238 farms of varying sizes in Ohio and Indiana
for which the actual sale took place during January 1, 1962
- July 1963. They found the present value of future income
stream from farm property minus the present value of stream
of tax payments on the farmland better explained the vari-
ence in the sale prices than the present value of future in-
come stream by itself. Their model did not include the gov-
ernment expenditure and other variables which affect the
price of farmland on the assumption that the other variables
are constant in the short run. But, in a period of one and a
half years, variables other than the property tax may not
remain constant. Omission of these relationships may intro-
duce a bias into the results. The direction of the bias
could not be hypothesized because a number variables are

missing. These missing variables could be local government
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expenditure, variables expressing thé demand and supply of
land, location, technology, capital intensity and borrowing
capability of farmer.

Wicks, Little and Beck [62] applied the same methodology
to the study of capitalization using data of Missoula coun=
ty, Montana for 1965-67. Their model had 64 observations
which included the residential, business and rural proper-
ties. They evaluated the effect of reassessment which re-
sulted in‘increase in the property tax. They found as the

size of the tax rise increased, the expected sales price of

the land decreased by larger amount. They also found the

difference in price was greater for larger parcels of prop-

erty. Their analysis is also subject to the same criticism

as was that of Woodard and Brady [64].

Smith [55] performed a capitalization study for the San-
Francisco area. He used sales data from 1966 to 1968. Dur-
ing Nov. 1966, "residential property owners were faced with
large increase in their tax bill". Based on the assumption
that capitalization is dynamic phenomenon and the analysis
of one ﬁefiod may not be sufficient, he performed his analy-
sis in the three periods; the first is: the period when the
property owners were unaware of major tax change, the second
is: when thgy came to know about reassessement but they were
unaware of the amount by which their tax will increase, and
the third period: when exact size of tax change was known.

The sample size for the period I was 80, for period I1, 131,

»
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and for period III, 90. He concluded that a negative capi-
talization exists and as the size of the tax increases, the
fall in the values of the property also increases. In his
model, the price equation has age of assets along with tax
as an independent variable. But, because the other vari-
ables were missing, the results are expected to suffer from
an ommitted variable bias. |

Oates [40], turned the studies of capitalization in a new
direction. He attempted to test the Tiebout hypothesis us-
ing cross-section data of 53 municipalities of northeastern
New Jersey for 1960. He used a multiple regression techni-
que. He argued that people shop around among communities
for the best tax—-expenditure package and choose the one
which suits them. As a result of their mobility in response
to the different tax and expenditure packages, the property
taxes get negatively capitalized while the local government
expenditures get positively capitalized into the property
values. In his price equation, he included a number of vari-
ables affecting the price of property. Tax and public school
éxpenditures were two of them. He also used two stage least
square (TSLS) method of estimation in order to remove the
simultaneous equation bias. His results supported strong ev-
idence of negative capitalization of the property tax and a
positive capitalzation of the government expenditures into

the property values.
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Pollakowski [47), while commenting on the Oates study,
argued the use of education expenditure negiects the rest of
the expenditure on local public services. As a result of
this, an over—estimation of expenditure coefficient is pos-
sible. He further argued the use of median family income in
the price equation is incorrect because it only reflects the
demand for property by present owners that excludes the po-
tential buyers. He mentioned there is no need to use TSLS
method of estimation because a number of exogenous variables
are correlated with the error term. For example, people with
higher levels of educational attainment tend to locate in
areas with low pollution levels since their higher incomes
and wealth allows them to do so. Therefore, educational at-
tainment can not be a predetermined variable. If most of the
predetermined variables are added into model, the taxes and
the expenditures on education per pupil will be quite close
to the actual ones. Therefore, there is no point in using
TSLS method of estimation. He also beliéved Oates results
support the Tiebout hypothesis because of choice of very
special data, and similar results may not be obtained in
other regions. Using the Oates model with replacement of
certain variables and the data of 19 cities of San Francis-
co-0akland and San Jose wurbanized areas for 1960-61 to
1962-63 he re-performed his analysis. He removed the median
income, families with median income and log of distance and

added houses with more than one bath as character of hous-
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ing. He dropped the distance because his data had a number
of employment centres as compared to the Oates study which
had only one employment centre. He obtained statistically
insignificant negative coefficient for tax and positive
coefficient for expenditure.

In response to this, Oates [41] re-estimated his equa-
tions. This time he included other expenditures along with
the public school expenditures. This variable gave a posi-
tive and significaht coefficient. The magnitude of the tax
variable rose, which showed the exclusion of other expendi-
tures causes under—-estimation of capitalization. He also ar-
gued the use of the median family income was not wrong but
it was an incomplete variable. A complementary variable
which could explain the potential demand is required to ful-
fill the defeciency. Oates did not add such variable in his
equation. He accepted that Pollakowski’s analysis the re-
sults are sensitive to the specification. He refuted Polla-
kowski’s arguement that there was no need to use the TSLS
method of estimation on the grounds every thing in this
.world is interrelated and it is economist’s job to seperate
the important relationships. Because taxes and expenditures
are both dependent on values and values are inturn dependent

upon taxes and expenditures, there is simultaniety involved

and TSLS is necessary.

10 Usually effective tax rate or mill rate is tax per thou-

sand dollar of assessed value of the taxable property.
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King [32] argued effective tax rateslO do not show the

tax burden on the property owner. He replaced the effective
tax by total tax on property in the Oates model. Using the
Oates data, he found that Oates overestimated the capitali-

zation of property tax by at least 40Z.

A recent study by Brueckner [9] wusing the Oates’ data
showed the provision of public goods was at an inefficient
level. Unless it is assumed taxes and services were moving

towards pareto efficiency, such a data contradicts the im~

plication of Tiebout model there is optimal allocation of

local public goods and services.

Even before the study of Oates, Orr [42] performed a cap-
italization study of property tax by a different method. He
assumed either taxes or expenditures are capitalized into
the land values or they are shifted in higher rents. In or-

der to test this, he regressed the median gross rent per

room for 31 communities of Boston area on average land val-
ues, a dummy variable indicating the privaﬁe or public pro-
‘vision of water and sewage facilities, an'index of accessi-
bility to centre of employment, condition of housing units,
differentials in annual expenditures per pupil in the public

schools and in effective tax rates. He concluded a substan-

tial portion of property taxes on the improvement component
of urban residential housing is borne by property owners.
His study gave rise to a chain of comments. Heinberg and

Oates [24] in their comments pointed out that Orr’s study
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suffers from a number of problems like the existence of si-
multaneous equation bias as several of independent variables
are deterﬁined at least partly by the dependent variable.
Instead of using rent from teneht houses, Orr uses gross
rent per room for all housing units. Orr included Boston in
his observations while it was not comparable with any other
‘observation in its size or other characteristics. After mak-
ing a few other adjustments in the data, Heinberg and Oates
re-estimated equation by TSLS and obtained a positive tax
coefficient.

In response to these comments, Orr [43] presented the re-
sults of his TSLS estimate using his previous specifica-
tions. He showed that results do not change much. Because
the TSLS method did not have much affect on the results, he
chose to present the results of Ordinary Least Square (OLS)
in his earlier study.

Black [6] changed Orr’s data. He replaced the effective
tax rate for all houses by effective tax rate of two family
‘houses. Also data for five variables ( land values, public
services, accessibility, education expenditure and employ-
ment density ) for Boston city was missing. He concluded
that forward shifting of taxes is lesser than the estimétes
of Orr.

While commenting on the Orr'é study, Coen and Powell [14]
argued Orr’s study _suffered certain problems ﬁamely: non-

consideration of cross—elasticity of demand among communi-
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ties and absence of community effect i.e.,ieffect of "lovely
lakes, rolling hills or pleasant views" from the equation.
He pointed out time series (TS) data will be better than the
cross section (CS) data for seperation of community effect
Consideration of cross—-elasticity of demand is desired as
the leVel of tax shifting may be influenced by it. The time
series data is important as complete adjustment may not oc-
cur in one period. Absence of the community effect may bias
the estimated tax coefficient towards zero.

Orr [44] replied by arguing that the consideration of the
cross—elasticity may not be possible in the estimation of
capitalization where the number of communities are large.
He showed in larger community casé, tax differentials will
show as rent differentials even if inter community migration
is taken into consideration. Therefore, use -of the CS data
is legitimate. However, Orr accepted his general approach to
the measurement of tax shifting was biased aownward as it
neglected the price changes in other communities. But this
bias will be very small in case of larger ﬁﬁmber of communi-
ties (as in his own data) because price changes in other
communities will be very small.

Heinberg and Oates [25] supported the comments of Coen
and Powel. In particular, they accepted that inclusion of
time.lag in full capitalization is desirable.

Hyman and Pasour [28] used cross-section (CS) data in a

study of owner occupied houses of 106 towns of North Caroli-
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na. As opposed to the Oates study, fheir region had many em-
ployment centres. Because the jobs are location specific,
mobility across communities is not very high. They hypdth*
»esized the taxes are shifted. They used effective tax asltax
variable, the total tax (which includes: licence fee, prop-
erty taxes, beverage taxes, utility taxes and intangible
taxes) as a measure of service level in the community. They
concluded that capitalization of tax does not exist.

In another study, with the data from North Carolina, Hy-
man and Pasour [29) used the methodology of Orr for a capi-
talization study. They regressed rents on effective tax
rates along with other variables. The purpose of this study
was to support their previous analysis. Hyman and Pasour ar-
gued the supply of land and housing is quite elastic because
of the underdeveloped land available and entry into con-
struction industry is not restricted. They concluded tax on
rental dwelling units is partially shifted forward. The data
used in the above study involved 115 municipalities accross
_North-Carolina with more than 2500 inhabitants including ur-
ban cores.

Cowing [15] pointed out Pasour model is incomplete and
misspecified. He argued that demand and supply of land are
both elastic. Due to this chances of capitalization may be
greater than anticipated by ﬁyman and Pasour. Furthermore,
the Tiebout model applies to a given urban market. In this

analysis there are a number of employment centres that have

z
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not been seperated from each other -- which is a mis-speci-
gication. They further argued that data of Hyman and Pasour
excluded 9 largest cities. As a result of this, their re-
sults could be biased towards zero.

In return, Hyman and Pasour [29] replied that the Tiebout
model is not restricted by space. The choices among the com-
munities are fewer and the;efore, the demand is less elas-
tice.

Pasour [45] performed a similar study of capitalization
for farmland of North Carolina with 1969 data. His sample
included 83 out of 100 counties. He regressed the average
cou;ty farm real estate value on soil quality, local service
level, location, distance to the urban centre, percent of
farmland in crops, crop production value index, effective
tax rate, percent change in population from 1969-70 and the
population density. His conclusion was that capitalization
does exist.

Following the conclusion of Pasour about negative capi-
talization of property taxes, Deaton and Mundy [16] pointed
out an implication of differential farm and non-farm assess-
ments in Tennessee where all properties were assessed at 407
of the fair mérket value before the ammendment of 1972. Af-
ter 1972, the assessement of commercial and industrial prop-
erty reﬁained unchanged while it was reduced to 25% for the
farmland and it was raised for utility property to 55%. As a

result of this, the effective land tax on rural lands would
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fall. It would raise the rural iand values. This rise may
not be same for all counties. The counties which have larger
non-farm land package will get more relief: With the rise in
the values of land, tax base will increase and therefore,
the tax will increase again. This increase will be in pro-
portion to the increase in the land value. In other words
it will be higher in the counties where the proportion of
the farmland is greater.

Bevins [3 ] also supported the arguement by pointing out
that the tax break to the Tennessee farmland owners will
dissappear over time as the decreased taxes are bid back in
the increased land values. But this may take several years.

Jose [31] studied capitalization of property tax on farm
income using data of 1970-75 period for rural municipalities
of Saskatchewan. He found the elasticity of tax levies with
the farm real income varied between 0.7 and 0.8. He conclud-
ed that the property taxes are regressive. In his model he
regressed property tax as dependent variable against the log
of farm income. His model seems to suffer from the omitted
variable bias and the problem of causality. From theory,
property taxes are supposed to be capitalized into the prop-
erty values. If one assumes the property values as a func-
tion of income (because the value of an asset is the present
discounted value of future stream of income generated from
the asset) then one can substitute the income at the place

of the value of land. If this is the case than one should be
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regressing the income on property tax and not the tax on in-
come. Even this is not sufficient, other variable affecting
the income and expenditure variables are required to be in-
cluded in the equation(s).

McMillan and Carlsén [37] analysed the effect of property
tax and public services upon residential property values in
gmall Wiscounsin cities. Their data consisted of all incor-
porated Wiscounsin cities which had a high school, the popu-
lation between 2,500-25,000 and lying outside the SMSA‘s.
They used both OLS and TSLS methods of estimation on all 65
observations. They used effective tax rates as tax variable,
and school exﬁenditure per pupil and non school expenditure
per capita along with the other fiscal and non-fiscal vari-
ables for 1970. They found no capitalization and argued thié
is because of elastic supply of land.

A Canadian study dealing with the capitalization of prop-
erty tax was performed by Wales and Weins [60] on the resi-

dential property values. This study questions the use of

effective tax rate as a biased variable. A negative bias is

introduced due to regression of property value against the
property tax divided by property value (which is effective
tax rate). If the tax is held constant, the change in value
will be correlated with the effective tax rate because when
the value will increase, the effective tax (tax/value) will
fall, They attmpted to remove this bias, butvthe method was

unsatisfactory. This study used sales data of 1800 improved
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residential properties in 1972 in the municipality of Surrey
ijn Greater Vancouver. Explainatory power of their esfimated
equation was low. They concluded that both taxes and expen-

ditures are not capitalized.

3.1.2 Part II - Critique

A critique of the above studies follows. The critique foc-
cuses upon four different aspects of the studies, namely,
the model, the theory, the data and estimation, and the re-

sults and conclusions.

3.1.2.1 The Model

The choice of a model based on the economic theory is of
great importance for a sound analysis. Furthermore, the mod-
el should be properly specified. The variables should be
chosen with care as the results are susceptible to error if
choice of the variables is inappropriate. This could be ob-

served from exchange of comments between Orr [51] and Hein-

"berg and Oates [24]. Heinberg and Oates refer in perticular

to the measurement problem of the variables. Using the Orr’s

model, they changed the "income and tax on all houses" by
"income and tax on the rented houses" which changed the sign
of tax coefficient from positive to negative.

Certain studies used incomplete models. For example, Jose

[31] regressed tax by itself on income, Woodard and Brady

[64] and Wicks, Little and Beck [62] used only the tax and
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the value of land in their analysis. Because these studies

had a number of variables missing, their results are expect-

ed to have the omitted variable bias. Some studies had
problem of partially missing variable; For example, Oates
[40] used the education expenditure as a service variable
while he neglected the expenditure on other services from
his model. Similarly, Hyman and Pasour [27] used total tax
as their service variable, but it neglects the transfers re-
ceived from higher levels of government. Furthermore, it is
a misspecification because tax should be the tax variable
and not the service variable unless transfers are zero.
McMillan and Carlson [37] used expenditure per capita as the
service variable. Oates in both of his studies [40] and [41]
used the expenditure or the education expenditure on a per
capita basis. The use of the service variable on a per cap-
ita basis does not seem to be appropriate proxy for the lev-
el of services in the community. A pure public good or ser-
vice ‘by nature’ is such that its consumption by one does
not affect the consumption or the level of satisfaction
drawn by anybodf else. In case of such goods, expenditure
per capita does not make much sense unless there is some
congestion cost involved. Take the example of two communi-
ties with everything alike but the population. Now all the
services which are financed through the property tax are not

purely public in character. Some could be more public while

11 R ‘
The publicness of a good can be judged from the coeffi-
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the other may be less.11 Consider education where much of
the funding is provided through the transfer payments on per
pupil basis so one should use the education expenditure per
capita as the service variable. But this is not necessarily
true. Education expenditures are such that while a lot of
threshhold spending is required, the expenditure for the
students at the margin are almost zero. Even if the communi-
ty with more population sends more students to the school of
their community, cost differentials may not be that high.
The community with more students will get larger grants
which that community can spend on improvement of the quality
of education. This quality difference will not be reflected
in the per pupil variable, but total expenditufe will re-
flect it. Similarly a large number of other transfer pay-
ments are determined on a per capita basis. A community with
more grants and more population may have better overall ser-
vice level which will again not be reflected in the expendi-
ture per-—capita.12 The arguement that voters authorize ex-
penditure based on their share may not be sufficient to
support the use of per capita expenditure in the case of
public goods due to problem of free ridership. A rational
person would not authorize expenditure on public services

according to his/her demand unless some specialized demand

cient of publicness, for which see {8 ].
12 The whole of the above example asumes that there are no
congestion costs involved with more people using the same
public service. But if there are some congestion costs,
appropriate adjustment should be made.
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reve&iing process is in operation. This kind of voting model
willwéupport use of expenditure on per capita basis only if

it chould be shown that people reveal their true preferences

5

4

in absence of any demand revealing mechanism. In summation,

use of expenditure per capita will underestimate the service

level.

Some definition problems have also been noticed in most

of the reviewed studies. Most of the studies have used the
‘effective tax rate’ as a tax variable. The problem with
this .is that the dependent variable itself gets used as de-
nominator of one of the independent variable (Effective tax
= Total tax/Assessed value where assessed value to a certain
extent is based on market price). It is expected to create
two problems. First of all, it will pick the effect of the
missing variables13 and in that case the coefficient of the
effectivevtax rate will be biased. Secondly, a negative bias
will be introduced in the estimated coefficient because
holding the tax constant, .any increase in property value
"will reduce the effective tax and an implicit negative rela-
tionship will be built in. In such a situation, even if
there is no correlation between the property value and the
property tax, a negative coefficient showing the existence
of negativé capitalization will be obtained. King’s study
[32] showed that replacement of effective tax rate by the

total tax in the Oates’ [40, 41] model reduced the extent of

13 .
Which is expected to show up as higher R-square.
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pnegative tax capitalization by 40%. An attempt was made by
wales and Weins to correct this bias, but the method was not
very effective because if effective tax rate is used, their
approach could only test whether there was tax capitaliza-

tion or not but it could not seperate the magnitude of capi-

talization.

It could aiso be argued that it is not the effective tax
rate which is negatively biased, but it is the tax variable
which suffers from a positive bias because it is a product
of effective tax rate and value of property. But this 1is
not true. If in certain sample, the effective tax rate is
lower on high valued land and higher on low valued land, a
regression of price agains£ effective tax rate will give a
negative coefficient. But such an analysis is not justified.
Take the case of two communities with land values $200/acre
and $250 per acre. The effective tax rate in the first com-
munity is tax per 5 (1000/200) acres of land and it is tax
per 4 (1000/200) acres in the second community. If one re-
‘gresses price measured in homogenous units (per acre basis)
against the effective tax rate measured in non-homogenous
units (per ‘x’ acre units where x is a variable that is in-
versely related with the land price per acre), the effective
tax rate will over estimate the level of negative tax capi-
talization. This type of analysis will be justified if one
is considering same parcel of land with different effective

tax rates over time. It will also be justified if one ad-
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justs dependent variable according to the variable units
used to measure the effective tax rate or altermatively, the
Veffective tax rate must be multiplied by the value of land
to remove 1its negative bias, and this gives the Itax per

acre.

This problem of bias in effective tax rate could also be
discussed econometrically. Suppose there is no correlation
between price and effective tax rate. Also assume that com=-
munities have same target level of revenue to be collected
from the property tax. In such aAsituation the municipali-
ties that have above average land values will have below av-
erage effective tax rate. In municipalities where land val-
ues are below average, the effective tax rates will be above
average. A regression of price against effective tax rate
ideally should not show any relationship. But by nature of
effective tax rate, the error term in municipalities with
land of above average value will be below zero whereas it
will be above zero in municipalities where the land values
‘are above average. The least square method of estimétion
will attempt to minimize the sum of square of these errors

and a negative relation will be obtained.

3.1.2.2 The Theory
Unless the model is based on the economic theory, the re-
sults of the analysis could not be taken as sound. Such

problem seems to exist in the study by Jose [31]. He at-
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trempted to check the effect of property tax on the income of
the farmer but did not specify any theory or reason underly-
ing the belief that there will be some direct effect of
property tax on the income of the farmer. If it is assumed
that present value of a property depends upon the income
streams, then because of its positive correlation with prop-
erty value can be used as its proxy. In such a situation,
the income should be regressed on tax; while he regressed
tax on income. Therefore, his study suffers from the prob-

lem of causality.

The problem of causality could be seen in most of other
studies which attempt to estimate the level of capitaliza-
tion. These studies overlook the possibilities that alterna-
tive explainations (see Table 7 and its discussion for al-
ternative explainations) could be provided for the results
that correspond with the capitalization hypothesis. In per-
ticular these studies do not consider the possibility that
the value of land may reflect the wealth level and therefore
‘may have some positive influence on the level of tax. This
positive relationship of price with tax may not necessarily
indicate the presence of assessment bias in tha tax variable
and there may not bé any need to deflate it with price in

order to remove this bias.
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3.1.2.3 Data and Estimation

The dynamic aspect ﬁas not been considered very well in the
capitalization studies. This may be because of inavailabili-
ty of the suitable data.

A number of studies have used OLS while there is need to
remove the simultaneous equation bias. An example could be
the use of the tax and the expenditure variables in the same
equation. The two may be inter dependent as a major portion
of expenditure is determined by the amount of tax collected
and vice versa (taxes are raised to meet the predetermined

expenditures). A number of studies including Oates [40] and

[41] have done so.

3.1.2.4 Results and Conclusion

All the previous studies are summarized in the Table 6

Some of the studies do not support capitalization of proper-
ty tax while the others do. There could be a number of rea-
sons for this diversity in the results. Results may vary be-
‘cause of use of different methods of estimation or different
data sets, or it could be because of some error and omission
like the incomplete or omitted variables, incorrectly speci-~
fied model or improperly measured variables etc. It could
also be possible that the chosen data came from such a re-
gion which did not satisfy the assumptions of the model. It

also could be that in some areas unique featues prevent cap-

italization.

|
|
j
:
’i
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|
TABLE 6 I x
|
Property tax capitalization studies |
| i
| i
—————————————————————————— e ST e e |
| | | | |
Reference | Farm/ | Conclu- | Tax | )
i Non-Farm | sion lvariable | :
| l | I J
—————————————————————————— et ST P ’
[Jensen [30] | F | C | N.A. |
|[Woodard and Brady [64] | F | c | ET |
|Pasour [45] I F ! C ! ET I
ISchuh [51] | F [ C | n.a. | ]
‘ {Jose [31] i F | C | T | |
|Diacoff [17] | NF | NC | N.A. | |
[Moody [38] | N I C | n.a. | |
lorr [42],043]) and [44] ! NF | c | ET | |
|0ates [40] and [41] ; NF | C I ET | "
[Pollakowski [47] | NF | NC | n.a. |
|Edel and Sclar [18] i NF | C | ET ]
|Hyman & Pasour [27] [28] | NF | NC ] ET ] |
|Gustely [23] i NF ! C | n.a. i f
|[Wicks, Little & Beck [62] | F/NF | c | T | |
[Smith [55] I NF | c | T [ ;
[King [32] | NF | C | T | :
[Wales & Wiens [60] | NF ] NC | ET !
[Church [12] | NF | c | n.a. | ]
IBlack [6] | NF | C | ET |
IH and O [24] & [25] | NF | c | ET | |
IM and C [37] | NF | NC | ET ] |
L EEET fommmm e o o +
Where,
F = farmland study, §
NF = non-farm study, |
C = capitalized, |
NC = not capitalized, |
T = tax, |
ET = effective tax rate, |
N.A. = not applicabdble, |
n.a. = not available, |

Note: Summary of some of the studies is taken from
Bird [4].

What ever the case may be, it could be concluded that due
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to the conflicting-reéults, the question of tax capitaliza-

tion requires further investigation.

3.2 CAPITALIZATION HYPOTHESIS

This section attempts to combine the findings of literature
review with the theory of capitalization. As has been dis-
cussed in the chapter 2, capitalization of property tax
could be expected in land values from the 0ld View because
it assumes that the supply of land is inelastic. From the
New View, capitalization could be expected because of excise
effect. The capitalization could be expected from the Tieb-
out hypothesis, if his assumptions that a large number of
tax-expenditure packages exist and people shop around for
the best choice. In order to perform a study of capitaliza-
tion of farmland property tax, a careful examination of
above theories with a specific reference to their applica-
bility to the farmland is required. This will be done be-

low.

3.3 THE OLD VIEW

The capitalization model based on the ‘0l1d View’ could be
developed if the supply of farmland is perfectly or nearly
ihelastig. But new crop land could be added and the supply
coula also be altered [46]. Agricultural productive supply
can be expanded in a number of ways. It can be expanded

through increased spending on drainage, irrigation, leveling
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of uneven land, conversion of forests into tﬁe farmland, re-
claimation of saline, aikaline or acidic soils. Intnsity of
cropping ié also an important féctor. By adopting more in-
tensive culfivation, by extensive use of fertilizer and pes-
ticides and by using the high yielding varieties, more pro-
duction could be obtained from the same parcel of land. More
green houses could be built where the cultivation could con-

tinue throughout the year.

3.4 THE NEW VIEW

Even though, the possibility of capitalization exists from
the New View (from the excise effect), tes;ing of it is not
easy because it requies considerable data and a complex mod-—
el. First of all, it will require the estimation of the ef-
fect of property tax on saving rates and then the effect of
saving rates on capital formation. The capital stock may
change because the supply of investment will change due to
change in rate of saving and‘demand of capital will change
due to change in rate of return on capital. Estimation of
.effect of change in property tax on saving rates will be
cbmplicated in presence of macro-policies directed to cor-
rect demand deficits. Secondly, due to property tax on land,
there will be out mobility of investment from agriculture
sectbr. This will depress returns in whole capital market.
Estimation of such effect will require data on all of the

capital market. Furthermore, in all this process of capital-




63
jzation, longer lags might be involved and this will further
complicate the situation by demanding a long period data.
Even if a suitable data set could be obtained, such a study
is out of scope of present thesis due to time and labour de-
mands. Therefore, it will not be attempted to test the cap-
jtalization hypothesis with the New View. Furthermore, the
theories of incidence of property tax are not complete as
they neglect the expenditure aspect. It is also important
to note the New View is not suitable for analysis of public
goods. In presence of distortions in the market primarily
due to free rider problem in the case of public goods, mar-
ket may fail. Any theory based upon price signals will not

be sufficient for such an analysis.

3.5 THE TIEBOUT HYPOTHESIS

This hypothesis considers both taxes and expenditures, and
is not as complex as the New View. This hypothesis has some
applicability in urben areas where a number of localities
.with differing tax and expenditure packages are present. It
assumes all the incomes are obtained from dividends. In
large urban areas where there are a number of communities
with different tax expenditure packages, individuais can
move from one to another without facing significant change

in their incomes. One could continue with the same job after

14 Some effect on income is possible due to change in the
transportation costs.




For farmland, the situation might be quite different. A
farmer has to choose between living in the community mnear
the land or in a community farther from farm but possessing
the desired tax and service package. This option obviously
involves the cost and inconvenience of travel to the farm.
Or alternatively, he could sell the land and buy another
parcel near the community of his choice. A farmer could not
live fér away from the farm.15 The reason could be the less
developed rural transport system. In rural areas, the trans-
port system suits the needs of moving farm products, while
in the urban areas, one major function of the transport sys-
tem is the transportation of passengers.

In the urban areas, there exists inter-community bus
transit, taxi-cabs, trams and subways. They often are subsi-
dized to encourage the use of the bus to reduce traffic con-
gestion is the city. This facility is also quite useful for
the low income people who can not afford to have their own
car. In absence of bus service, they work on jobs which are
located near their places of residence. With a good transit
.system, tﬁese people have broader choices among the work-
place and residence.

This kind of the transport system is not available in the
rural areas. The geographic boundaries within which a farm-

er is mobile are greately restricted. The number of the

-————— - —— - - -

15 An exception to this is absentee ownership which is very

small. Usually absentee owners are not potential farmers
and invest in farmland for the purposes 1like hedge
against inflation or to save taxes on their incomes.
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communities is also smaller. Choices of different 'tax and
expenditure packages are also limited in rural areas. Be-
sides this there is not always the option of buying land in
a lower tax area or even leasing it.

A farmer growing crops in certain community may not plan
to live in the community of his choice without suffering in-
come loss (The Tiebout Hypothesis assumes that income is not
location specific). His income could be affected due to a
number of reasons:

1. Time which could be spent farming or on leisure will
now be lost in going to and coming back from the
farmland.

2. Cost of travel to and from the farm may be fairly
high because of longer distances and higher vehicle
maintainence costs because of rural roads.

3. Taxes may also rise as he, along with ofhers with
similar interests may demand a better maintained road
network.

Similar situation could exist in small urban and metro-
politan areas. The individual’s place of residence is in-
fluenced by the location of the work-place; therefore, they
are location specific. The choice among commuities may be
limited due to travel costs involved. In rural, metropolitan
or small urban areas, individual’s ability to express satis-
faction with public sector or even to realize the range of

alternatives available, is constrained. This lowers the 1lik-
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lihood ﬁhat differentials in the quality of service will be
reflected in the property values [37]. This suggests the
possibility of capitalization is low in the case of the

farmland.

3.5.0.5 AlternaFe Hypothesis for Farmland

The capitalization hypothesis suggests the value of land is
negatiVely related to the taxes and positively related to
the expenditures. Actually this relationship is not that
simple. The expenditure may also be affected by the the val-
ue of farm land. If the price of farmland is relatively
high in a community then the community because of its wealth
is expected to have a higher demand for local public servi-
ces.

The local public services required by farm businesses are
basically.related to the production of crops and the live-
stock. Transportation is the most important service of this
type. Other services will also have some influence. For ex-
ample, a prosperous community may like to spend more on the
services like water and sewage, fire and police protection,
recreation and education. These services will be demanded
and supplied because for farm production, labour is essen-
tial. Labour will be attracted towards the places where

16 \
these services are ample. '

16 Like in far North, the level of services is low. So fewer

people prefer to work there. In order to send the labour
to a place where the level of services is low, some extra
benifits like higher wages or extra allowances are paid.
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The value of farmland may be higher in a region if it has
high agricultural productivity. In order to ship its prduce
to the market, the community will demand more transportation
services per unit of land. The‘production per unit of 1land
(an acre or hectare) will be higher. The roads will be used
more than the community that has land of lower productivity.
Greater expenditure will be required to maintain the roads

as due to higher use.

Certain farming communities of Canada also have primary
industries like coal-mines, potash mines, o0il refineries and
secondary industries such as distilleries, food processing
factories. These communities will use relatively more of
the transport facility but they may require a differently
developed transport systen.

Furthermore, in the communities where farm operation is
larger, demand for labour may also be relatively higher.
With increase in population base, the demand for services
like water and sewage, police protection, fire protection
-and health care will expand.

The value of the land could be higher due to recreation
activities. Cottages tend to raise the demand and therefore
value (price) of the land. In order to attract the tourists,
there will be need to develop a good road network. The main-
tenence of these roads will require extra expenditures.

Usually, the lands with recreation fascilities or which

produce the non farm products tend to have higher values.
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Therefore, in general, it could be ascertained that the ser—‘
vice level17 is influenced by the value of the land.

Now, in a situation where possibility of capitalization
is low or does not exist, the value of the land may effect
the expenditure level in the community. A rural community
containing more agricultural land may be willing to pay more
taxes for public services than the neighbouring community
endowed with less productive agricultural land. What would
happen in such a case if price is regressed as dependent
variable against expenditure and tax along with other inde-
pendent variables affecting the price? This question will be

dealt in the following section.

3.5.0.6 Expected Relatinships

First of all, assume a hypothesis relating the value of land
to taxes, the mill rate and expenditures has not been devel-
oped. Also assume the populations in the serviced and the

taxed regions are similar. Now if the relationships shown

Usually municipal expenditure is used as a proxy to the
level of service in the community. This measure may be
biased. Expenditure required to produce the same service
in the two communities could be different. It may depend
upon the charactristics of the community and the type of
the service which is to be provided. For example, provi-
sion of health care may require higher expenditure in a
community far north than the community which is near
southern border of Canada. Northern community will re-
quire more expenditure because in order to attract the
doctors and other related staff, they may have to pay
more allowances. Another problem with use of expenditure
is that it does not differentiate among the services pro-
vided at the same cost. Health care for $X may not give
same utility to the residents of the community as is giv-
en by the educational service of the same amount.
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jn equations 3.1 and 3.2 are estimated from a population of

different local governmental regions.
price = f(Exp., Tax and Other variables) eee (3.1)
Price = f(Exp., Eff. Tax rate and other variables) ... (3.2)

Then thirteen possible relationships could be hypothesized.
Table 7 summerizes the expected signs of the estimated re-
gression coefficients under different combinations of in-
creasing land prices occuring with either larger, smaller or
constant tax, expenditure and transfer payments. For exam-
ple, Case 1 indicates expenditures are larger in municipali-
ty A, taxes smaller and transfer payments much greater than
the revenues received by B. The estimated regression coef-
ficients of the tax and effective tax variables will be neg-
ative and the expenditure will be positive. This relation¥
ship is expected from Tiebout-Oates model of capitalization.
Further discussion follows:

Case 1 and Case 2

‘After estimating the above mentioned equatibns if the re-
sults match with case 1 of Table 7, then one could say that
results support Tiebout model. But, this may not always be
true. Another posibility is that with an increase in the
value of land, the nature of demand for services changes.
More explicitly, communities with higher valued 1land may
have greater demand for public services which are funded

through greater transfer payments from provincial govern=
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community may fall while total expenditures may increase.

For example, if education services receive 50:50 matching
grants and the community spends $1 on education then provin-
cial government contributes a $1. Now, suppose in a region
with high valued land, the demand for education is higher by
$1 than in the areas with low valued land. This means that
the community’s tax level will increase by $0.5 as the re-
mainder will be contributed by the province. A positive
coefficient will be obtained if price is regressed against
the expenditure. At the same time, if the demand for servi-
ces not funded through transfer payments falls by $1 than
tax will fall by $l1. Overall decrease in the tax will be
$0.5 ($1-$0.5). Therefore, tax coefficient will be negative.
A positive coefficient of expenditure and a negative coeffi-
cient of tax seems to support the Tiebout-Oates model. In
this‘situation, a result compatible with the Tiebout hy-
pothesis does not actually comfirm the hypothesis.

A question arises why the demand for educaion willvbe
greater in communities which have.high valued land than the
communities which have low valued land. One of the possible
reason could be that after fulfilling the demand for servi-
ces which are not given transfer payments, communities with
high valqed»land (HVL) are left with more funds than commu-
nitiés with low valued land (LVL). HVL communities may use a
part to increase education services and rest to reduce the

property tax. In this case the expenditures will be rising
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and tax rate will be falling when comparing municipalities
with lower valued lands to the higher valued lands.

The value of land could be lower because of inherent pro-
ductive characteristics. The lower wealth will limit local
communities from increasing taxes abo;e certain level. Less-
er funds will be left with the communities after provision
of police, fire and road maintainence services. These servi-
ces are not usually given higher provincial transfer pay-
ments. Therefore, these communities will be able to spend
relatively less funds on the services which are given trans-
fer payments. Their total expenditures will be lower than
the communities which have higher valued real estate. Ex-
penditure will be greater in HVL communities beéause of re-
ceipt of higher transfers. A positive regression coefficient
of expenditure could be obtained in the price equation. The
sign of the tax coefficient will be negative if HVL munici-
palities use some of their extra funds on provision of ser-
vices which receive transfers and rest on the reduction of
taxes. If taxes are not reduced then the coefficient will be
.insignifiéant as in case 2 of Table 7. 1I1f along with HVLs,
taxes and expenditures both rise, then a positive coeffi-
cient for the two will be obtained. Therefore, any occurance
from 1 to 5 of Table 7 is possible. Case 6 to 13 are not ex-
pectéd if wé assume that with increase in value of land, the

level of services in community increases too.

Case 3:
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1f in HVL municipalities the, demand for services which do
not receive transfer payments, is higher than muﬁicipalities
with LVL, then almost the whole of the difference in demand
will be funded through the higher taxes on municipalities
with land of higher value. In this case, both taxes and ex-
penditures will be higher in the municipalities with HVL,
and a positive regression coefficient will be obtained for
the two. Results will tally with case 3 of Table 7

Case 4 ~ Case 5:

If the demand for services receiving matching grants is high
in the HVL communities, then results will correspond with
the case 4. Results of the type of case 5 will be obtained
if demand for services in high valued land communities is
higher in absolute terms and therefore, the expenditure is
also higher, but the provincial government has a policy of
providing lower transfers to the more prosperous municipali-
ties.

Effective Tax Rate:

Last column of the Table 7 showes the possible signs of ef-
.fectivg tax rate coefficient. A negatife sign in Case 1 and
2 is expected but for cases 3 through 5, the sign can not be
known a priori. The occurance ‘of case 2 and case 3 1is most
likely. Sign of coefficient of ET will be positive if land
priées between municipalities increase at a rate slower than
the tax, it will be negative if the price increases at a

rate faster than the increase in tax. A zero or insignifi-
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cant coefficient will be obtained if both price and tax in-
crease at the same rate.

From a previous discussion it was concluded the chances
of inter-municipality mobility are low as incomes of the
farmers are location specific, the transportation system is
less developed and there are fewer choices among tax-expen~w
diture packages in the mobility horizon. An alternative hy-
pothesis developed in this study suggests the value of 1land
reflects the demand for services and will be one of the de-
terminants of the expenditure level in the community. Re-
sults of price regressed against expenditure and tax along
with other relevant variables will match with case 1 to case
5 of the table 7. In the case of farmland, even if the re-
sults are similar to case 1, Tiebout hypothesis will not
necessarily be supported because the assumptions on which
the model is based are not satisfied for farmland. Even if
supporting results are obtained on farmland, a number of al-
ternative explainations which are different from the Tiebout
.model are‘possible. One of the reasons for the negative sign
for tax variéble is use of effective tax rate. Tiebout type
results could be obtained due to the difference in the na-
ture of demand in the municipalities of different land val-

ues.




Chapter 1V

MODEL SPECIFICATION AND DATA

A complete model is shown in Figure 3. This figure shows
that municipal revenues consist of property taxes and trans-
fer payments. The farmland property taxes and the transfer
payments in a municipality are affected by the assessed val-
ue of non-agricultural land, transportation services, popu-
lation and the price of farmland. The price of land in a mu-
nicipality is affected by soil productivity, credit
availability, managerial capability, government and absentee
ownership, the location of land. All the above relationships
are depicted by sfrong arrows. Even though it has been ar-
gued in the previous chapters that there is little possibil-
ity of capitalization of property tax and service level into
the price of land, yet the possibility of ; weak relation-
ship (depicted by dotted arrows) should not be neglected.

The model shown in Figure 3 could be expressed as:

FLT = f(NFV,I,N,P) eoesl(b4.1)
E = £(NFV,I,N,P) ees(4.2)

P = f(E,FLT,N, Other exogenous variables) eeo(4.3)

This system has 3 equations and 13 variables. Equation 4.1

shows farmland tax (FLT) and equation 4.2 shows Expenditure
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(E) as function of non-farmland value (NFV), Improved land
as proxy for transportation (I), population (N) and price of

farmland (P). Equation 4.3 shows price as function of ex-




77
penditures, farmland taxes and other exogenous variables

shown in Figure 3.

It was mentioned that on farmland people may not ‘vote
with their feet’, therefore taxes and expenditures will not
have any effect on price and could be dropped from the price
equation 4.3. Price becomes exogenous to equations 4.1 and
4.2. All equations could be estimated without simultaneously

estimating the other equations.

In the present study, the equations 4.1, 4.2 and 4.3
(without tax or expenditure variables) have been specified.
The equation 4.3 with tax per acre has been specified to
show that capitalization of property taxes into lower farm-
land values does not exist. If elasticity of price with re-
spect to tax exceeds 1, then it will be concluded that a
possibility of negative tax capitalization exists. A price
equation with effective tax rate will be estimated to show
that effective tax rate is a biased variable and can give a

negative coefficient even if there is no tax capiatlization.

The built-in negative bias in the effective tax rate

could be demonstrated as follows:
Tax/acre = (Effective tax)(Assessed value/acre)/1000,

or Effective tax = (Tax/acre)l000/(Assessed value/acre).
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It could be seen that effective tax rate 1is derived by
weighting the tax per acre by 1000/assessed value. This
weight is same as 1000/k(price/acre), where ‘k’ is (Assessed
value)/(Price/acre) ratio. This weighting is inversly re-
lated to the price per acre. As a result of this a negative

tax coefficient could be obtained even if there is no possi-

bility of capitalization,

As discussed in Chapter 3, this negative bias could also
be explained from the econometric point of view. The error
term will be distributed in such a way that for above aver-
age land values it will be negative and for below average
land values it will be positive. The ordinary least square
method of estimation will give a negative relationship even

in the case when there is no tax capitalization.

It was mentioned above that inclusion of tax/acre in the
price equation will reduce the magnitudes of other coeffi-
cients. The effective tax rate will tend to reverse this
bias. The reason is that effective tax rate is derived by
weighting the tax per acre by a factor that is inversely re-

lated to the price per acre.

ECONOMETRIC MODEL:

The details of the econometric model, variables, expected

signs and data are discussed below:




4.1 FARMLAND TAX EQUATIONS

Following farmland tax equation has been specified:

FLT = AO + Alw + A2PI + A3N + A4 NFV + e1 ...(4.5)"

4.1.1 Definition of the Variables

FLT = Total taxes collceted from farmland ($§)
W = Total value of farmland in the municipality ($)
TI = Total farmland improved for agricultural

crop production (acres)

NFV = Total assessed value of non-farm real estate in
the municipality ($)

N = Number of residents living in a municipality

A1 - A4 = Coefficients to be estimated

e1 = Error term

4.1.2 Description of the variables

Signs of various coefficients of independent variables are

.hypothesized below:

Value of Farmland: It is an indicator of the wealth of the
rural community. Higher levels of wealth should be linked

directly to the willingness to pay for the public services.

Improved: As the level of land improvement increases, more
taxes should be required to expand the road network. This

variable is a proxy for transportation services.
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pogulafion: Increase in the population is expected to have
relationéhip with the demand for services. This increased
demand could be wholly or partially funded through the in-
crease in the taxes collected from the farmland. Therefore

a positive sign is expected.

Non-Farmland value: As the non-farmland realestate tax base

increases, the farmland taxes are expected to fall. This as-
sumes non-agricultural industry requirés an increase in ser-
vices but contributes proportionately more revenues to the

government than the added expenditures.

4.2 EXPENDITURE EQUATIONS

The following expenditure equation was specified:

BO + Blw + B2PI + B3N + B4 NFV + e2 eeo(b.6)

=1
L]

where the variables W, TI, N and NFV are defined previously.
The dependent variable expenditures (E) equalled the munici-
pal expenditure for services ($). The expected sign showing
‘the relationship between the independent variables and total
municipal expenditure are: (+) - total farmland value, (+) -

improved land, (+) - population and (+) - non farm capital.

|
i
|
i
i
-
i
|
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4.3 PRICE EQUATIONS

In order to test the above hypothesis, separate price equa-
tions with effective tax rate and tax per acre were speci-

fied.18 These are:

p=c® 4 cZst 4 s 4 chs? 4 st L

C6D + C7B + C8PD + C9FS + ClOFC +

ctpr + cl2er + &3 e (4.7)

P = DO + DlFLT + DZS1 + DBS2 + DAS3 + DSSA
D6D + D7B + D8PD + D9FS + DIOFC +
DllpF + DIZGF + eA “ e (4.8)
P = EO + ElﬁT + EZS1 + E382 + EAS3 + ESS4
E6D + E7B + E8PD + E9FS + ElOFC +
Eller + EV26F + e ... (4.9)
4.3.1 Definition of the Variables

P = The average price of farmland and farm buildings per

acre for a municipaiity ($/acre).

S1 - S4 = The share of farmiand in Canada land inven- |
tory Class I, I1I, III, IV>(Z) with each munic-
ipality.

D = Disﬁance of major center from fhe municipality in

(miles)
B = The assessed value of farm buildings per acre

18

See Appendix B for discussion on theory.
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in 1971 ($/acre)
= Population on farm or in unincorporated towns and
villages per acre
= The percentage of farms below median farm
size in a municipality (%)
= Percentage of land owned by absentee investors in

the municipality (%)

Gi= Percentage of land owned by Manitoba Agricultural
Credit Corporation or the Saskatchewan Land Commis-

sion in 1976 (%)

fLT = Municipal Farmland tax per acre of land ($/acre)

ET = Effective tax rate per thousand dollars of assessed
value ($/acre)
FC = Expenditures on fertilizer and pesticides
($/acre)
CO - C12, D0 - D12 and EO - E12 = Regression co-effs.
e3, e4 and e5 = Stochastic variables.

4,3.2 Description of the variables

‘The model described in equations 4.7 to 4.9 was developed by
Magnuson [35]. Signs of various coefficients of independent

variables are hypothesized below:

Tax: It is assumed to be correlated with price. The taxes

reflect that portion of services which are funded through

the property tax. The municipality with higher priced land

may have a tendency to spend more on public services. There-

fore a positive relationship is anticipated.

|
|
|
§
]
|
|
!
3
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Effective Tax Rate: It has been assumed to be correlated

with price. As discussed earlier, this variable is expected
to suffer from a built in negative bias. Therefore a nega-

tive sign is hypothesized.

Soil Productivity: It is a factor that reflects the agri-

cultural quality of land. A positive coeffieient is expect-
ed as land with greater production capacity will have rela-

tively higher value and therefore price.

Distance: Distance to the major centre is expected to show
a negative correlation with the price of land. The variable
is assumed to reflect the possibility of its conversion into
urban land. Distance has been constrained up to about 50
miles range from major centre, namely Winnipeg in Manitoba,
Saskatoon and Regina in Saskatchewan, and Edmonton and Cal-

gary in Alberta.

It is also important to point out that the distance is an
abstract variable. Purpose is not to estimate the effect of
distance, but it is to estimate the ease of access to the

major urban communities.

In this study, distance means 1/D. Use of 1/D makes it
non-linear. It was assumed that the effect of city decreas-

es at decreasing rate as the distance from city increases.

Population Density: It has been included to reflect the po-

tential residential demand for land. Greater population per
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acre implies greater potential demand for land which would

raise the price. A positive coefficient 1is expected.

Farm-Size: This variable reflects the borrowing capicity of
farms within a municipality. A farm with more 1land has
greater borrowing capicity as it provides more equity which
could be pledged as collateral. In order to capture this ef-
fect, the percent of farms in a municipality below provin-
cial median19 have been included in the study. A negative

coefficient is expected.

Assessed Value of Buildings: It is included in the equation

to account for the differential real estate prices between
municipalities because more dairy cows, hogs and poultry re-

quire a higher investment in buildings.

Non-Residents: Under some circumstances non-residents are

willing to pay higher prices than local residents [35]. The
coefficient of this variable could be either positive or
negative. It will be positive if féreigners buy the land at
"higher prices as demand is expected to increase by their
participation. Coefficient could.be negative if there are
not enough buyers and foreign residents are attempting to

dispose of the property.

19 The median value has been used because the distribution

of the farms is skewed towards the small farms and the
use of mean will over estimate the borrowing capacity of
farmers. '




85

The Fertilizers and Pesticides: It is assumed to reflect

the influence of agricultural technology upon land prices. A

¥

positive coefficient is expected in this case as well.

Government Ownership: Purpose of the government ownership

was to make the farm land available to the farmers to rent.
Effect of this will be to increase the demand for land as
people with low borrowing capabilities can also rent the
land. Supply of land for sale will fall as government holds
land to rent and not to sell. A positive relationship is hy=-

pothesized.

4.4 DATA

Annual cross-sectional data for farmland price were taken
from the 1971 and 1976 Agricultural Census of Canada for the
provinces of Manitoba, Saskatchewan and Alberta. Value of
land and buildings is based on the average of estimates of
each farm enumurated. It may be a biased estimate of the
actual value. In real sense, it is the price that farmers
expect for their land and therefore is an expected supply
price of land determined independent of the demand forces.
Market price is a better measure if sufficient sales occur.
At the aggregate level basically this price shall be.good
proxy for market price as some farmers may have higher ex-
pectations while others may haﬁe lower. Chances of bias in
the use of this measure do still exist if low and high ex-

pectations do not balance out. I1f expectations are based
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upon past prices, then this data will underestimate the val-
ges of land and buildings as prices are rising over time due
to inflation and the estimated coefficient will be of higher

magnitude. Results will be biased if some municipalities un-

derestimate the price while others do not or others overes-

timate it.20

Data for taxv>revé#ue, assessed value of farm and non-
farmland and buildiﬁg§, total municipal expenditures, trans-
fer payments'#nd asséssed acreage were derived from the an-
nual reports prepaféd by the provincial Departments of
Municipal Affairs [66j, [72] and.[73].

Effective fax used in the regression was directly availa-
ble in the published form. Non-farm assessed value is the
difference between to£a1 municipality assessed value minus
assessed value of the agricultural land.

Four soil productivity variables are taken from a Canada
Land Inventory tape which classifies all agricultural 1land
into sevén classe;. Only the first four (out of 7) classes
‘have been used és thé rest are not suitable for crop produc-
tion [35]). Out of chosen four classes, class 1 has no sig-
nificant limitation for crop production, class 2 has moder-
ate limitation, class 3 has moderately severe limitation
while class 4 has severe limitations. Percent of land in the

different classes in a municipality was derived by a comput-

20 Available data also did not allow for the seperation of
the value of the buildings from the price of the land.
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er program.

Distance variable was determined by taking the linear
distance of municipalities from the city on the map and then
converted into miles according to the scale of the map.

Data for the value of buildings was derived by Magnuson
[35]. <

The population density in 1971 and 1976 was total popula-
tion of municipality divided by the area of the municipality
in square miles. |

Farm-size data is taken from the Agricultural Census of
Canada for 1976. Same data was uSéd for both the years as
there has not been any major struéﬁural changes during these
years. |

Fertilizer plus Pesticide expenditures (FC) were derived
from 1971 Agricultural Census of Canada. Same data was used
for 1976 as well, as similar data was not available in 1976
Census. Results could be biased if any significant relative
change has occured between municipalities in these five
years.

ﬁPercent foreign for Manitoba was derived by Magnuson
[35].

Improved acres were taken from the Agricultural Census of

Canada for 1971 and 1976.

21 Written by Raymond Chu.
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Chapter V

RESULTS

In this chapter, the results of the estimated equations aré
presented and discussed. First of all, a discussion on tax
equations is performed, which is followed by the discussion
on the expenditure equations. After comparing the two re-
sults, a discussion on the price equations without the tax
variable, then with tax per acre and effective tax rate is
performed. The main purpose of discussing the tax and the
‘expenditure equations is to show the effect of municipal
farmland value on demand for and level of services. The re-
sults of price equations without tax or effective tax vari-
able have been included to show the actual relationship. The
results of the price equations with tax per acre have been
presented to show that negative capitalization of property
.tax does not appear to exist. The results of price equations
with effective tax rate are presented to indicate the effec-
tive tax rate is a negatively biased variable and can lead

to a conclusion that capitalization exists.
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5.1 MUNICIPAL LAND TAX

in this section, a discussion of the results using statis-

tics on municipal basis has been performed. The coefficients

of value of farmland (municipal farmland value), value of -

non-agricultural property, population and improved land have
been summarized in Tables 8 and 9. A more complete results

could be seen in Tables 25 to 30 of Appendixzzc.

5.1.1 Statistical properties

After performing a t-test, it was found that all the vari-

ables but value of farmland in Manitoba in 1971, the value

of non-farm real estate in Manitoba and Alberta in 1976 and

population in Saskatchewan in both the years are significant

at least at 5% level. All the equations are significant at

least at 1% level through F-test with R-square varying be-
.

tween a low of 0.72 in Manitoba in 1971 and a high of 0.87

in Alberta in 1971.

In this study, the partial correlation coefficient above
.0.7 was faken as an indicator of multicollinearity. It was
observed that partial correlation coefficients between value
of noE:farmland and population in Manitoba and Alberta 1976
equations,- and between farmland value improved acres in Sas-
katchewan in 1976 and in Alberta 1971 equations were above

0.7. An attempt to drop any one of these variables had an

- —— e . — - A W . GO W G W G W G

22 These results are estimated using 106 obsevartions in

Manitoba, 291 observations in Saskatchewan and 54 obser-
vations in Alberta.
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effect on R-square and coefficients of the other variables.
in order to avoid omitted variable bias, none of these vari-

ables could be dropped.23

5.1.2 Absolute statistical relationship

The partial regression estimates reported in‘Table 8 show in
the municipalities with farmland assets increased by $1000,
the taxes collected from farmland were higher by $3 in Mani-
toba in 1976 and in Saskatchewan in 1971 and 1976; and by $5
in Alberta in 1971 falling to $2 in 1976. Over the five year
period, there is no effect on farmland taxes collected due
to a change in the level of value of farmland in Saskatche-
wan. On the other hand, there is an increase of 50% in Mani-

toba and a drop of 60% in Alberta.

Wealth of a municipality could be higher because of two
reasons: either the municipality has a larger farmland area
and/or the average value of the farmland real estate is
higher. In the first case, taxes would be higher because
'larger muhicipalities require more expenditures on services.
In the second case, the taxes would be higher because a
prosperous municipality demands higher level of services.

The aggregate value of farmland variable does not actually

23 A variable which does not inprove R-square and does not

affect the values of othere coefficients to a considera-
ble extent is superfluous and could be dropped. But a
variable whose inclusion affects other coefficients and/
or value of R-square should not be dropped unless its
sign is unanticipated [33, P 231].
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TABLE 8

Estimated total farmland tsx equations (Model 1)
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ns = Non-significant

* = Significant at 5%
** = Significant at 12X
Ind. = Individual

seperate the two effects.

In the municipalities where the value of non-farm real
estate is higher by $1000 the property tax on the farmland
in 1971 are lower in Manitoba by $19, in Saskatchewan by $6
and in Alberté by $9. By 1976 non-farm real estate reduced

taxes on farmland even further in Saskatchewan.
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-------------------------------------------------------------------------------- +
TABLE 9 :
Relative coefficients estimated for total farmland tax (Model 1) :
i
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ns = Non~significant

% = Significant at 5%
#% w» Significant at 1%
Ind. = Individual

Again the vaiue of non-farmland value could be higher ei-
‘ther because the municipality has a larger proportion of
land used for non-farm operations and/or because value of
non-farmland is higher on per acre basis. In the first
case, the taxes on non-farmland property would be lower be-
cause there will be lesser farmland in the municipality,
while in the second case, there may or may not be any effect
of taxes imposed on farmland. There will be no effect on the

farm-land taxes, in the case when increase in the level of
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~gervices financed through taxes collected from mnon-farm
property do not substitute for the service required by farm-
jand. On the other hand, if some of thé services funded
through taxes collected from non-farm real estate substitute
for some of the services required by the farmland, then it
is possible taxes on farmland will decrease with increase in

the assessed value of non-farm property.

Addition in the population of the municipality by one
person led to higher taxes on farmland in municipalities of
Manitoba by $39 in 1971 falling to $36 in 1976, and in Al-
berta by $37 in 1971 falling to $31 in 1976. The impact of
population related demand on the taxes has fallen over the

five year period by $3 in Manitoba and $6 in Alberta.

For every additional acre of improved land in a munici-
pality, the municipal farmland taxes were higher by $1.39 in
Manitoba in 1971, $0.79 in Saskatchewan and $0.65 in Alber-
ta. By 1976 these figures rose to $2.65 in Manitoba, $1.02
in Saskatchewan and $0.73 in Alberta. Over the five year
period, there is an increase of $1.26 in Manitoba, 23 cents
in Saskatchewan and 10 cents in Alberta. This shows that the
effect on taxes from financing improved land is highest in
Manitoba and lowest in Alberta. The rate of this cost in=
crease is highest (91%) in Manitoba, lowest (16%) in Alber-

ta, and Saskatchewan (29%) falls in the middle.




95

5.1.3 Relative importance

in order to show the relative importance of changes in the
independent variables, the standard partial regression coef-
ficients have been summarized in Table 9 In 1971, a one
standard deviation increase in the value of farmland of the
municipality raised total tax on farmland by 0.3 standard
deviation in Saskatchewan. By 1976, a similar change raised
the tax on the farmland by 0.4 standard deviation. A similar
interpretation could be attached to rest of the variables.
The magnitude of the standard coefficients indicates the
relative ranking of these factors. With the exception of
Alberta, the highest relative importance could be attached
to total improved land. Wealth was the most important vari-
able in Alberta and the second most important variable in
the other provinces with exception of Manitoba in 1971. Ex-
cept in Saskatchewan in 1976, population as third most im-

portant variable.

5.2 FARMLAND TAX PER ACRE

Discussion of this section is based on the results summa-
rized in Tables 10, 11 and 12 . These tables summarize the
results of the farmland tax equations estimated on per acre
basis (disaggregated model). Tables 31 to 36 of Appendix C

provide detailed results along with correlation matrices.
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5.2.1 Statistical properties

All the equations are significant at least at 17 level with
independent variables explaining a minimum of 71% of varia-
tion in farmland tax per acre in Saskatchewan and a maximum
of 89%Z of variation in Alberta 1976. Except for the equa-
tioﬁs of Alberta 1971 and Saskatchewan 1976, the R-square
has increased in all other provinces above the estimates
shown in Table 8. Among the variables that were insignifi-
cant in the aggregate (municipal) tax equations in Table 8,
the value of farmland in Manitoba in 1971 and the non-farm
real estate value in Manitoba in 1976 have become signifi-
cant. At the same time, among the variables that were sig-
nificant in the municipal tax equations, the non-farm value
in Alberta in 1971 and in Manitoba in 1976, and population
in Manotoba 1976 have become insignificant. A possible rea-
son for change in levels of significance could be mulgicol-
linearity. The partial correlation coefficient between popu-
lation and non-farm value is above 0.7. In the municipal tax

‘equations, there was problem of multicollinearity between

value of farmland and improved land.

5.2.2 Absolute statistical relationship

In 1971, a ten dollar difference in the average price of
land between two municipalities showed the farmland tax per
acre increased by 9 cents in Manitoba, 7 cents in Saskatche=

wan and 6 cents in Alberta. By 1976, a similar ten dollar
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TABLE 10

i
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ns = Non-significant

* = Significant at 52
%% = Significant at 1%
Ind. = Individual

difference saw S cents in Manitoba and Saskatchewan and 3
cents in Alberta. Over the five year period, there has been
a drop in this effect by 4 cents (44%Z) in Manitoba, 2 cents

(28%) in Saskatchewan and 3 cents (50%Z) in Alberta.

As mentioned earlier, the effect of value of farmland due

to the size of the municipality could not be seperated from
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TABLE 11 I
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Relative coefficients estimated for per acre farmland tax (Model 2) ]
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the effect of value of farmland owing to higher value on per
acre basis. Such a problem does not exist in present case,
and price variable directly reflects the average wealth of a

municipality in terms of farmland values.

The estimated coefficients of price per acre are gener-

ally larger than the value of farmland coefficients in tax
equations. For a better comparasion of the two, elasticiy
estimates at the mean have been summarized in Table 12 It

could be seen the estimated elasticities are again larger in

98




TABLE 12

Elasticity estimates of tax model

--------- s St D L L LD R bbbt
vVariable |Model] 1971 | 1976
——————— s et B e bt &
| IMan. {Sask. |Alta. [Man. ]Sask. |Alta. |
————————— e et e et bttt o
Wealth | 1 | ns | 0.26 | 0.44 | 0.23 | 0.35 | 0.47 |
Price | 2 | 0.56 | 0.55 | 0.54 | 0.41 | 0.55 | 0.57
| | | | | | | |
Non-farm| 1 {-0.07 |-0.02 |-0.10 | ns |-0.04 | ns |
Non—-farmj| 2 |-0.05 | 0.00 | ns |-0.05 [(-0.03 | ns |
| | i | | | ] |
Populatn] 1 | 0.36 | ns | 0.33 | 0.17 | ns | 0.22 |
PopuDen | 2 | 0.24 | ns | 0.15 | ns | ns | 0.13 |
| | | | | i | |
Improved| 1 | 0.76 | 0.66 | 0.46 | 0.75 | 0.59 | 0.39 |
Improved| 2 | 0.72 | 0.64 | 0.58 | 0.80 | 0.62 | 0.41 |

Model 1 = Aggregate or municipal model
Model 2 Dissaggregate or per acre model
ns = Non-significant

#

the case of tax per acre equations. The elasticities for the
aggregate model are composite estimates of the two factors
as value of farmlaﬁd of municipal farmland is a product of
the average price and area in land. The percentage change in
farm wealth measured by this variable is thus comparized of
a change in area and average price. The elasticity estimates
for the tax per acre specification account only for the dif-
ference in the average price of land between two municipali-
ties; These latter estimates are very consistent among prov-
inces and years. The elasticity estimates indicate that

municipalities in Manitoba, Saskatchewan and Alberta pay
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about half a percent increase in farmland taxes for a one
percent increase in the price of farmland. This would indi-
cate that the affluent municipalities are willing to accept
higher taxes but the expenditures increasing only half the
rate of the wealth. Public services financed by taxes would
generally fall into the category of inferior goods. The ag-
gregate wealth elasticity values are lower because taxes do
not increase as much as growth in municipality’s acreage.
Wealth elasticities are probably under estimated by aggre-
gate specification. It is also possible that there are

economies of size.

1f one moves to a municipality with non-~farm real estate
values higher by $10 per acre, one finds taxes on farm real
estate lower by $.12 in‘Manitoba in 1971 and $.05 in Saskat-
chewan in the same year. By 1976, there is an additional

drop of 5 cents in Manitoba and 7 cents in Saskatchewan.

In aggregate tax model, non-farm variable reflected a
‘combined effect constituted by two factors: effect due to
larger area occupied by non-agricultural uses and the effect
due to greater value of non-farmland on per acre basis. This
problem continues to exist in the present model as well. An
important difference between the two cases is: 1in aggregate
estimation, the size of the municipality 1is not held con-
stant while varying the other variables, whereas in the di-

saggregated model, size of the municipalities is standard-
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jzed. In particular, this variable does not differentiate
¢he larger mon-agricultural property of lower value from
gmaller but high valued property. The effect on demand for
services may be quite different in two situations as the
purchasing power of non-agricultural sector (on per acre ba-

sis) may be lower in the first case.

A comparasion of the two models reveals the elasticity
estimates for non-farmland value are higher in the aggregat-
ed model. This means the elasticities of non-farm variable
are over estimated if the size of the municipality is not

standardized.

The non-farm real estate value which was significant in
Manitoba in the aggregate estimation has turned out insig-
nificant in present case. Same variable was significant for
Alberta in 1976, but has become insignificant in the disag-
gregated model. A possible reason for this is high multi-
collinearity between population and non-farm real estate

value.

An addition in the population per square mile by 10 indi-
viduals raised the farmland taxes per acre in 1971 by 42
cents in Manitoba and 22 cents in Alberta. By 1976, there
was an incréase of 1 cent in the populétion density coeffi-

cient in Alberta.
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A compafasion of the elasticity estimates from the two
pmodels reveals estimated elasticities are smaller in disag-
gregated specification. It seems, there are some economies
with denser population. For examplg, if municipality size is
not held constant a one percent increase in the population
raised farmland taxes by .36%Z in Manitoba in 1971. At the
same time, if population per square mile increased by 1%,
the taxes on farmland per acre would have risen only by
J24% . This is probably because of the services whose re-
quirement increases with area. This is because in the first
case the population and the size were together increasing
whereas in second case only population increases but area is

constant.

A larger area under improved land by 1% in 1971, raised
farmland taxes $1.36 in Manitoba, $0.76 in Saskatchewan and
$0.80 in Alberta. By 1976, there was an increase of $1.49 in
Manitoba, $0.31 in Saskatchewan while a drop of one cent in
Alberta. The level of improved land mainly reflects road fa-
cilities. It could be seen that the tax burden of services
to farmland is highest in Manitoba. In Saskatchewan and Al-
berta, the tax burden is almost same in 1971. In 1976, while
it has stayed almost unchanged in Alberta, it has increased

in Saskatchewan.

The elasticity estimates from the two models are very

close to each other. This implies that there are no econo-
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pies OF disseconomies involved with the size of the munici-

pality in provision of road maintenance.

5.2.3 Relative importance

pAccording to the partial correlation coefficients in Table
11, the most important variable in Saskatchewan and Alberta
is price of land. In aggregate model, the most important
variable in most equations was total improved land. In Man-
itoba, improved land per acre contiﬁues to be the most im-
portant variable, while price holds the second position. The
second most important variable is improved land per acre in
Saskatchewan and population density in Alberta. The third
most important variable is population density in Manitoba in

1971 and non-farm value in 1976, improved land per acre in

Alberta and non—-farmland value in Saskatchewan.

5.3 MUNICIPAL EXPENDITURE

This section discusses the results of expenditure equations
estimated from municipality data. The main purpose is to
show the effect of wealth on municipal expenditure. Some
important results about estimated coefficients and elastici-
ties have been summarized in Tables 12, 13 and 14 Tables 37

to 42 of Appendix C show the detailed results along with the

correlation matrices.
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5.3.1 Statistical properties

with the exception of value of farmland in Manitoba and Al-
perta for 1971 and population in Alberta in 1976, all other
variables are significant at least at 5% level. As compared
to the aggregate tax equations, a number of variables --

population in Saskatchewan and non-farm value in Manitoba

and Alberta in 1976 -- have become significant. In Alberta ﬁ
for 1976 municipal tax equations, the non-farm value was in-
significant, but now it ié population that has become insig-
nificant. In the municipal tax equations, while value of
farmland was insignificant only for Manitoba 1971, in mu-
nicipal expenditure equations it has become insignificant
for Alberta as well. All the equations are also significant
atleast at 1% level with R-square varying between a low of
0.81 in Saskatchewan in 1976 and 0.94 in Alberta. The per-
cent of variation explained by independent variables (as re-
flected by the valge of R-square) is greater in aggregate

expenditure model than compared to the aggregate 1land tax

model. The correlation matrices are same as in the tax

equations.

5.3.2 Absolute statistical relationship

If one moves to a municipality where value of farmland was
higher by $1000, the total expenditure will be higher by $3
in Saskatchewan in 1971, in Manitoba and Saskatchewan in |

1976; and by $2 in Alberta in 1976.
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TABLE 13

|
i
I
] Estimated total expenditure equations (Model 3)
!
|

o B R L T e ——— B L R e L L ——————— e e +
[ 1 I | 1
{Variable |Unit | 1971 | 1976 {
| [ 1 | 1
D it e 2 ST B et E L P R tmm—— e ——————— R +
| [ ’ [ I | i |
| i | Manitoba | Sask. | Alberta | Manitoba | Sask. | Alberta |
i 1 I | 1 ] i [ |
oo et ——— o ———— R e et ST LT L ettt o o ————yt
| [ t [ [ | i )
t | I ns| LA ns| b bl *|
[Wealth | § | 0.002¢ 0.003¢ 0.002] 0.003¢ 0.003) 0.002)
|Non-farm| | e e LY Y *h | e
IValue 1§ 0.048] 0.070§ 0.060] 0.077} 0.062} 0.093}
| ] 1 ttl tll tt| L £ ] til ns|
{PopulatniInd. | 57.410] 45,673 65.5841 81.918] 72.836) 39.9774
l ' l .‘l ." ..l ‘.‘ ’tl .ﬁl
|ImprovediAcre | 1.250} 0.854| 1.470} 2.470] 1.019) 2.132)
I | 1 ns | LK ns| ns| LA ns |
{Constant|f § | -8922.8001-32919.000j-51728.0004-23038.000]1 86269.0001210920.000}
| 1 | | I | I [ {
' ' I .tl .ﬁ. ..I ..l ..l ..l
|R-gquare| | 0.840] 0.862] 0.937¢ 0.851} 0.808| 0.940|

| I | I | 1 | !
L i e P TP S L e B s b T T L L e +

ns = Non-significant

* = Significant at 52
%% = Significant at 12
Ind. = Individual

As coméared to the municipal tax equations, the value of
farmland variable has become insignificant in Alberta in
1971. It could be seen that wealth elasticities are same in
models 1 and 3. This means in wealthy farming municipalities
(weaith not adjusted for size) higher expenditures are main-
ly funded through higher farmland taxes. The elasticity es~—

timates shown in Tables 12 and 15 indicate the elasticities
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................................................................................ +
[
TABLE 14 |
|
Estimates of relative coefficients of total expenditure (Model 3) )
i
|
D $ommee $mmmemr e sm e e cr s mee e e e L e P e T Tt +
| | | !
iVariable|{Unit | 1971 t 1976 |
| I I I
R o Form——————— e et B e e e —— o ——— +
I ] | [ | [ [ I
[} | Manitoba | Sask. | Alberta | Maanitoba | Sask. | Alberta |

I [ i i | [ |
4mmmmmmen dmm——— T et R temmmmaae fommm————— 4mmmmmemnee i
| 1 i I ] ]
| | nsl b | ns LA LA *)
tHealeh | § | 0.0861 0.162} 0.078} 0.177§ 0.265) 0.091}
|Non-farm| { L1 L1 'y "k | Ty
IValue 1§ 1 0.2981 0.5861 0.6471 0.337} 0.519] 0.822}
] [} ] LLE} LA LAA] LAS LA ns!
{Populatn|lnd. | 0.3934 0.185¢ 0.2551 0.292) 0.190} 0.168]
[} } | LA LA A LA A} LA LLA] LN
|ImprovediAcre | 0.3751 0.3591¢ 0.286| 0.352) 0.260] 0.4721)
t [ t I ! | | { ]
et el e ——— 4ommem - tomm—mea——— R o mmen B +

ns » Non-significant

* = Significant at 5%
*% = Significant at 12
Ind. = Individual

for wealth in aggregate equations (Model 1 and 3) are lower
for municipal expenditure equations than the municipal tax
.equations; This means increase in expenditures due to larg-
er value of farmland (land value) leads to increase in mu-
nicipal taxes by a gréater percentage. This seems to be con-

sistent with estimates of absolute coefficients.

An increase in the value of non-farmland by $1000 in
1971, raised municipal expenditure by $48 in Manitoba, $70

in Saskatchewan and $60 in Alberta. By 1976, there was an




TABLE 15

I

|

I

Elasticity estimates of expenditure model |
|

I

———————— femmm e mm e m e m -t
Variable |[Model| 1971 | 1976
---------- s itttk Dl bt ettt 3
| Man, jSask. |Alta. [Man. jSask. JAlta. |
---------- fommmmdmmmmm o m e m— e — e —mm —— e
Wealth | 3 | ns | 0.15 | ns | 0.18 | 0.24 | 0.12 |
Price | 4 | 0.35 | 0.25 | 0.21 | 0.35 | 0.27 | ns |
| | 1 1 | | | I
Non-farm| 3 | 0.12 | 0.13 | 0.27 | 0.14 | 0.09 | 0.37 1
Non-farm| &4 | 0.13 | 0.14 | 0.25 | .31 1 0.01 | O0.12 |
| ] 1 ! I | ! |
Populatn]| 3 | 0.36 | 0.15 | 0.24 | 0.25 | 0.13 ns |
PopuDen | 4 | 0.32 | 0.15 1 0.27 | ns | 0.11 | 0.56 |
I | | | | I ! I
Improved| 3 | 0.46 | 0.46 | 0.44 | 0.46 | 0.35 | 0.36 |
Improved| 4 | 0.44 | 0.39 | 0.24 | 0.52 | 0.37 | ns |
---------- focmmefmmmm e mmm e mm e e mp e mm e ———
Model 3 = Aggregate or municipal model
Model 4 = Dissaggregate or per acre model
ns = Non-significant

additional effect of $29 in Manitoba and $33 in Alberta,

while in Saskatchewan this effect fell by $8.

In case of aggregate tax equations, the sign of the coef-
.ficient of non-farm value was negative as opposed to a posi-
tive one in present case. This implies, while an increase in
the value of non-farmland in municipality increases expendi-

tures, it reduces taxes on farmland.

Elasticities in Table 15 show that a one percent addi-
tional of non-farmland value leads to the higer municipal

expenditure by certain percentage which is almost twice in
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magnitude in Alberta as in the other two provinces. At the
same time, there is a reduction in farmland taxes which in
percent terms amounts to be largest in Alberta. This means,
although the municipalities of all provinces are benifitted
by larger value of non-farmland, the largest benifit is de-

rived by Alberta farmland owners.

With the higher population of the municipality by one
person in 1971, there is an addition in the municipal expen-
diture by $57 in Manitoba, $46 in Saskatchewan and $66 in
Alberta. The coefficients of aggregate expenditure model
are greater than the aggregate tax coefficients implying an
additional person in the municipality brings about increase
in the municipal expenditures by an amount larger than the
muﬁicipal farmland taxes. The difference between the two ei-
ther comes from higher provincial transfers or higher taxes
on non-farm property. By 1976 this addition in municipal ex-
penditure due to population had risen by $25 in Manitoba and
$27 in Saskatchewan. During the same period, there was a
drop in the municipal tax coefficients. This means, while
the tax burden due to population decreased on farmland, it
increased either on non-farmland, or on proyincial trans-

fers.

From elasticity Tables 12 and 15, it seems, both munici-
pal tax as well as municipal expenditure elasticities with

respect to population are lower: in 1976 than 1971. This
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means, an extra percentage change in population changed mu-
nicipal taxes and expenditures by an amount that was greater
ijn 1971 than in 1976. It could further be noticed that
these expenditure elasticities and tax elasticities vary be-
tween 0.13 and 0.36. In some cases, aggregated expenditure
elasticities are larger than the aggregate farmland tax
elasticities, while in other cases the situation is reverse.
But in general, the two elasticities do not differ very
much. This implies, in percentage terms, there exists some
constant felationship of population with the municipal tax

and expenditure.

On moving to a municipality which has larger improved
land by 1 acre in 1971, raised municipal expenditure by
$1.25 in Manitoba, $0.85 in Saskatchewan and by $1.47 in Al-
berta. By 1976, this effect has increased by $1.22 in Mani-
toba, $0.17 in Saskatchewan and $0.66 in Alberta. This in-
crease is largest in Manitoba while smallest in Alberta. In
the year 1971, an extra improved acre of land cost highest
.in Alberta, while in year 1976, this cost was highest in
Manitoba. In Manitoba and Saskatchewan, while the cost of
provision of additional improved acre falls on farmland
through higher taxes, in Alberta, a major portion of this
cost either comes from higher taxes on non-agricultural

property or higher provincial transfers.

il n e e e
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Expenditure elasticities show, with improved land of mu-
pnicipality larger by 1%Z, the municipal expenditure rose by
0.4%. On percent basis, there is not much difference in mu-
nicipal expendirures due to improved acres among the three
provinces. It is interesting to note while additional per-
cent of improved land led to additional municipal expendi-
tures only by 0.4% on average, it raised municipal farmland
taxes by 0.4-0.87%. This means, if land tax increases more
is spent on that extra improved land. In Manitoba and Sas-
katchewan, an additional percent of improved land in munici-
pality raised farmland taxes by a greater percentage than
the expenditure. This is consistent with the fact that major
portion of funds in the two provinces comes from higher tax-=
es on farmland. In Alberta, an additional percent of im-
proved acre raised municipal taxes on farmland and municipal
expenditures by same percentage. Because the municipal ex-
penditures are greater than the municipal taxes only a por-
tion of funds for financing improved land comes from taxes

on farmland.

5.3.3 Relative importance

Accoding to the standardized coefficients, the value of
non-farmland is the most important variable explaining ex-
penditure in Alberta and Saskatchewan. In Manitoba it 1is
population in 1971 and improved in 1976. In aggregate farm-

land tax equations, the most important variables were value




111

of farmland and percent improved. In present case, value of

farmland acquired the lowest position while improved acres

maintained the second position.

5.4 EXPENDITURE PER ACRE

Tables 16 and 17 summarize the estimated partial absolute
and partial relative coefficients for expenditure per acre
equations. The detailed results could be seen in Tables 43

to 48 of Appendix C.

5.4.1 Statistical properties

All the variables but population density in Manitoba in
1976; and price and improved land per acre in Alberta in the
same year are significant atleast at 5% level. As compared
to the aggregate expenditure estimation, the price has be-
come significant in Manitoba and Alberta in 1971, while it

has become insignificant in Alberta in 1976. Furthermore,

improved acres has become insignificant in Alberta 1976 and
‘population has become significant in same province in same

year.

As compared to the land tax per acre equations, the popu-
lation has become significant in Manitoba in 1976 and in
Saskatchewan in 1971 and 1976; in Alberta in 1976, it has
become insignificant. In addition to this, in Alberta in
1976, the value of non-farmland has become significant

wvhereas price of land has become insignificant.
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In comparasion to the disaggregated tax model, the value

of R-square has increased in all provinces. In comparasion
to the aggregate expenditure estimation, the R-square has
increased in Manitoba and Alberta and decreased in Saskat-
chewan. This means, disaggregate expenditure model gives

better fit than the disaggregate tax model for all three

provinces. In comparasion with the aggregate expenditure
model, it gives a better fit inmn Manitoba and Saskatchewan.
All equations are significant. The correlation matrices are

same as the ones in the tax per acre equations.

5.4.2 Absolute statistical relationship

In 1974, in municipality with land price per acre higher by
$10, expenditure per acre rose by 8 cents in Manitoba, 5
cents in Saskatchewan and 6 cents in Alberta. By 1976, there

was a drop of one cent in Manitoba to 7 cents in Saskatche-

wan to 9 cents by 1976.

The elasticity estimates show that the effect of value of
‘farmland on expenditure is under estimated in the aggregate
specification. This is because the effect of size has not
been seperated from the effect of value per acre. The total
expenditure is a variable that may not reflect the actual
level of services in a municipality. For example, a munici-
pality may have higher expenditﬁre and larger size. Expendi-
ture adjusted for size does not have such bias. In compara-

sion with the tax per acre elasticities, the expenditure per




ns = Non-significant

* w Significant at 5X
t% w Significant at 12X
Ind. = Individual

acre elasticities are lower in magnitude.
price of land per acre by one percent may

farmland per acre by 0.4%7 to 0.6%, while expenditure may

T

only rise by 0.2% to 0.4Z.

than 1, the public services could be classified as inferior

goods.

ABLE 16

Because elasticities are less

]
|
|
) Estimated per acre expenditure equations (Model 4)
|
|

tomm——— S it i T T TR Sy, +
) i [ I
{Variable|Unit | 1971 [ 1976 ]
I I [ |

L - LR s $omr e ——— R T L ] D ettt L e l
I { [ | | | I I !
| § ! Manitoba | Sask. | Alberta | Manitoba | Sask. | Alberts |
1 | [ | | | 1 1 I
L L LT to———— o ——— oo o mmm e ———— tommmm o ————— trmem e ——— +
| i [ [ [ ] I i
] | [} ‘t| iﬁl tt‘ tt| tt| ns |
|Price [ T | 0.008¢ 0.005) 0.006( 0.007| 0.0041 0.003
|Non-farm| 1 Ll bl Lad| LS bl Ll |
iValue 1 $ 0.049) 0.074 0.050] 0.162] 0.064] 0.029}
] [} ] Qt| .tl it' ns| tt| ii|
{PopubDen j1lnd. | 0.0824 0.075] 0.103] -0.038] 0.100] 0.364]
i 1 | *a ah) e Y3 3] nei
|ImprovediAcre | 1.225) 0.732) 0.874] 2.874} 1.086] -0.603)
1 I 1 Ladl ns| ne | *| bb ns |
jConstantf § | -0.398) 0.078] 0.078] ~0.368] 0.307¢ 0.171}
i [ I I | I

| | } LN LA *y .t: ‘i: it:
|R~squarel| ] 0.874} 0.832] 0.981| 0.936| 0.726]) 0.965¢
| [ I 1 I [ | t [
oo fomm—— tr o ———— o ———— e e ——— fomm e ——— e +

An increase 1in the

raise taxes on
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TABLE 17

1

|

I

Estimates of relative coefficients of per acre expenditure (Model 4) |
i

i

e —— o ——— e mm e m - ——————————- e - ——— - ———————-— +
| | | | }
{VariablejUnit | 1971 1 1976 §
I 1 | |
e ———— - —— for e ——— o ———— o ———— $oem—mm————— fommmm————— o mm - ———— + \
{ | [ i | | i | t
1 | { Manitoba | Sask. | Alberta | Manitobs | Sask, | Alberta |
| | I | I ' [ [ 1 |
Fomrmm———— o L ettt femmcm e ——— o ————— torm———————- e ——— e e +
| { I I I | i
| | i why "y LY 3] ) ns!|
iPrice [ 0.229¢ 0.1791 0.1151 0.2461 0.202] 0.0661
|Non~-farmi| | wh ) LA LLNI *& ) LA LA
|Value [ T 0.352] 0.7024 0.6141 0.8111 0.630] 0.275)
1 | i &4 LAAI LT nsi LLA LAN}
|PopuDen |Ind. | 0.3581 0.171) 0.31614 -0.084| 0.145) 0.669]
| i ] _ky e LA bl LA nel
|ImprovediAcre | 0.269] 0.2371 0.0621 0.2711 0.216] ~-0.0161
] I | | 1 1 [ ] I
o ——— tomm—— o e ———— - ————— tom e ———— e ———— tommm——— - foe e m——— +

ne = Non-significant

* =« Significant at 5%
*% =« Significant at 12
Ind. = Individual

In Manitoba 1971, Saskatchewan 1971 and 1976, estimated

price coefficients were lower in disaggregate expenditure
.model th#n compared to the disaggregate tax model. The dif-
ference either reduced taxes on non-farm property or lowered
transfer payments. In Alberta, any increase in demand due to

higher price of farmland was funded through property taxes

on farmland itself. On the other hand in Manitoba in 1976, |

additional demand for services on per acre basis in the mu-

nicipality raised taxes by an amount which was lesser than
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the cost of provision. The difference was either contributed
by taxes from non agricultural property of transfer pay-

mentS.

A higher value of non-farm real estate by $10 per acre in
1971 raised expendiiture per acre by 49 cents in Manitoba,
by 74 cents in Saskatchewan and by 50 cents in Alberta. In
1976, while these figures rose by $1.13 in Manitoba, it fell
in Saskatchewan by 10 cents and in Alberta by 21 cents.
This means that in Manitoba while additional non farm real
estate value raised expenditure per acre in 1976 by an
amount which was higher than the 1971 level, in Saskatchewan
and in Alberta it raised expenditure by an amount which was
lower in 1976 when compared to 1971. It is interesting to
note,bin the aggregate municipal expenditure equatioﬁé (Mod-
el 3) for Alberta, an increase in the municipal expenditure
was greater in 1976 compared to 1971. This contrary to the
estimates in Model 4. This difference could either be due
to the non-farm real estate value that has not been adjusted

for the size of the municipality.

The elasticity estimates for non-farm real estate in Ta-
ble 15 for the aggregate and disaggregate models (3 and 4)

are very close to each other in 1971 while quite different

in 1976. Therefore, the municipal expenditure estimates may

not be good estimates for non-farmland value elasticities in

1976. It could also be seen, while higher non-farm real es-




116
tate value per acre leads to increase in expenditure, it
also reduces taxes on farmland per acre. This means, a part
of the services funded through taxes on non-agricultural
property are substitutes for services required by agricul-

tural property.

If a municipality’s population increased by one person
per square mile in 1971, then there would be an increase in
municipal expenditure per acre by 8 cents in Manitoba and
Saskatchewan and 10 cents in Alberta. By 1976, these fig-
ures rose by 25% in Saskatchewan and 360%Z in Alberta. This
means an extra individual per unit of land in the municipal-
ities led to an increase in expenditure per acre by an
amount which was larger in 1976 in comparasion to the 1971

figures.

The population density elasticities from tax and expendi-
ture equations show that an 1increase in population per
square mile by 1%Z raised taxes on farmland per acre on an
average by 0.2%Z, and it raised expenditure per acre on an
average of 0.3%. This estimate could also be used as coeffi-

cient of congestion or coefficient of publicness. This also

reflects economies with denser population.

With an increase in the concentratioh of improved land in

a municipality by 1% in 1971, ﬁhe expenditure per acre rose

by $1.23 in Manitoba, $0.73 in Saskatchewan and $0.87 in Al-

berta. This means a municipality in Manitoba with a 1% more
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of its land base seeded to agricultural crops than the
neighbouring municipalities will have a larger expenditure
by $1.23/acre in 1971. This expenditure estimates for Mani-
toba exceed both Alberta and Saskatchewan. This suggests
that more expenditures are required to maintain the road net
work in Manitoba than Saskatchewan and Albgrta. By 1976,
these figures increased by §$1.64 (133%) in Manitoba and
$0.36 (497%) in Saskatchewan. In Manitoba and Saskatchewan
in 1971, an additional percentage of improved land raised
the tax per acre by an amount greater than the expenditure
per acre implying that taxes on farmland rose by an amount
greater than it actually was spent on improvement. The dif—
ference either led to lower transfers or lower taxes on
non-farm property. The situation was reverse in Alberta
where only a pert of the funding for improvement of land
came from the farmland taxes and the rest was either con-
tributed by non-farm property or provincial transfers. In
Manitoba and Saskatchewan in 1976, additionalvpercentage of

improved land was mainly financed by taxes on farmland.

While an increase in the improved land by 1% raised farm-
land tax per acre by 0.6%Z on an average, it raised expendi-
ture per acre by 0.4% on an average. The farmland taxes and

expenditures seem to be most elastic with respect to the

level of improved land.
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5.,4.3 Relative importance

pccording to the relative partial regression coefficients of
Model 4, the non-farm real estate value was the most impor-
tant variable influencing municipal expenditures. The only
egception occured in the equations for Manitoba 1971 and Al-
perta 1976 where population density ranked first. The second
most important position is shared by improved acres, popula-
tion density and non-farm real estate value. In municipal
expenditure (Model 3) equations the non-farmland value seens
to be the most important variable but the second most impor-
tant position is again shared by all the independent vari=-
ables depending upon the equation. The price which seems to
be the least important variable in expenditure per acre mod-
el is the most important variable in tax per acre model.
These results are quite consistent. In Manitoba this situa-
tion is a little different as improved land proves to be the

most important variable.

5.5 PRICE PER ACRE

In this section, the results of price per acre equations
without inclusion of the tax variable will be discussed. A
summary of results is shown in Tables 18 and 19 while de-
tailed results along with the correlation matrices are pre-

sented in Tables 49 to 66 of Appendix C.
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5.5.1 Statistical properties

All variables in the equation estimated for 1971 except the
farm size in Manitoba, buildings and population density in
Saskatchewan and soil productivity in Alberta were signifi-
cant at 5% level. 1In the equations estimated for the land
market in 1976, the fertilizer and pesticide in Saskatche-
wan and soil productivity in Alberta were insignificant at
5% level. All the equations were also significant atleast at
14 level. The partial correlation coefficient between soil
productivity class 2 and class 3 was greater than 0.7 for
Saskatchewan 1976. None of the two could be dropped as both
added to R—sqﬁare and also had effect on magnitudes and sig-

nificance levels of other independent variables.

5.5.2 Absolute statistical relationship

5.5.2.1 Crop production
The production of crop depends upon soil productivity and

application of fertilizer and pesticides:

a. Soil froductivity 1971: In 1971, the average price of
land was §$73.48 1in Manitob, $61.16 in Saskatchewan and
$80.75 in Alberta. By 1976 these prices increased by $98.41
(134%) 'in Manitoba, $84.99 (139%) in Saskatchewan and

$157.17 (195%) in Alberta.

Holding other variables constant, if one moved to a mu-

nicipality which had larger proportion of land wunder soil
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| Estimated absolute coefficients of price per acre (Model 5)
i

I
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| | |
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| I | [
e e R R S B T PR U -t
I [ [ [ [ | |
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1 | [ i I [ |
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[ I [ [ [ { i
1 t | bl ] LAk} ns| A
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[} _— | | til . l.| Qt| tt|
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TABLE 19

| |
| |
| 1
| Estimates of relative coefficients of price per acre (Model 6) |
[ )
I [
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1 { | i |
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| i | | !
Frm———— i A e e $oomm——— e R et D e atert R +
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I | i [ [ [ I [ 1
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ns = Non-significant

* = Significant at 5%

%* = Significant at 12 k
Ind., = Individual ;

find that the price of land was higher by $1.18. On the oth-

er hand, larger acreage under soil productivity of class 2
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py same percentage raised price per acre by 63 cents whereas
jarger acreage under soil productivity of class 3 by 1%
raised average land price by 40 cents. The effect of soil
productivity of class 1 on average land price seems to be
1.9 times as higher as that of soil productivity of class 1

and 3 times as high as soil productivity of class 3.

In Saskatchewan in 1971, among all soil productivity
variables class 1 was again the most influencial in terms of
ijts effect on the average price of land. As compared to the
soil productivity of class 2, its impact was higher by 1.6
times. As compared to the effect of gsoil productivity of
class 3, its effect on the average price was 2.5 times high-
er. The effect of soil productivity of class 1 was 6.5 times

as high as that of soil productivity of class 4.

In Alberta soil produtivity of class 2 is most important
among the soil productivity variables. A comparison with the
other classes is not possible because their coefficients are
insignificant. The reason for the insignificant coefficients
could bellarger effect of fertilizer and pesticides on the
price of land in Alberta. The estimated coefficients of fer-
tilizer-pesticide of Alberta for 1971 is 1.9 times as high
as that of nanitoba and 3.8 times as high as in Saskatche-
wan. It is possible that the proper use of fertilizer and
pesticide in Alberta outweighs the differences in prices due

to differences in the soil productivities among various
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provinces. Alternatively, it is possible that non-productiv-

ity factors (e.g., urbanization, 0oil) affect values more.

b. Chemicals: In municipalities where the use of fertilizer
and pesticide was higher by $1 in 1971, the price of 1land
was higher by $10.37 in Manitoba, $6.97 in Saskatchewan and
$31.78 in Alberta. During 1970’s, the average mortgage rate
in Manitoba was between 8% and 9%Z. This means, the return

over the cost of fertilizer and pesticide in 1971 was $0.88

(0.085 X $10.37).

The difference among the fertilizer and pesticide coef~-
ficient is probably reflection of a better management. A
proper use of fertilizer and pesticide on deficient land at
right time will raise the yield. But same fertilizer and
pesticide used in other situations may not have any effect
on the yield, as a matter of fact an excessive use may even
harm the crop. It seems Alberta farmers manage the use of
fertilizer and pesticide in a better manner. It is quite
possible that Alberta farmers actually need lesser fertiliz-
er per acre or they can get fertilizer and pesticide at com-

paratively cheaper rates.

c. Changes between 1971 and 1976: During this period in Man-
itobé, the effect of soil productivity of class 1 rose by
$1.92 (163%), the effect of soil productivity of class 2
rose by $0.93 (154%) and the effect of soil productivity

class 3 rose by $0.56 (140%).

4
]
i
1
|
i
|
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In Saskatchean, the effect of soil productivity of class
] has increased ﬁy $0.98 (113%), the effect of soil produc-
tivity of class 2 has increased by $1.13 (205%), the effect
of soil productivity of class 3 has increased by $0.68
(194%) and the effect of soil productivity of class 4 has

jncreased by $0.51 (392%).

In Alberta, the coefficient of soil productivity of class

2 has also become insignificant.

In general, the ranking of soil productivity variables in

terms their affect on price of land has not changed.

Between 1971 and 1976 the price of wheat increased by
250% approximately. As a result of this income of land in-
creased in proportion to its productivity. This effect ap-
pears to be capitalized in the average land prices and is
reflected by the differences in 1971 and 1976 soil produc-

tivity coefficients.

The effect of feftilizer and pesticide has increased by
$22.67 (219%) in Manitoba and $85.36 (269%) in Alberta. In
Saskatchewan, the coefficient of fertilizer and pesticide

has become insignificant.

5.5.2.2 Farm structure and ownership

Farm size: In a municipality of Saskatchewan, where the num-

ber of farms below provincial median (in terms of size) is
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higher by 1%, the price of land is lower by 39 cents. The
magnitude of this variable is assumed to reflect the borrow-
iﬁg capacity of farmer - lower the magnitude, higher the
borrowing capacity. In Alberta;lthe effect of farm size on
the average land price is lower than Saskatchewan. A 1% in-
crease in the size of the farm reduces the land prices by 22

cents in this province.

b. Changes between 1971 and 1976: The coefficient of farm
"size which was insignificant in Manitoba in 1971 has become
significant in 1976, but its effect 1is smaller than the oth-
er provinces. The effect of farm size on land price has in-

creased by 1 cent in other two provinces.

c. Foreign ownership: If the proportion of farms owned by
the foreigners was higher by 1% in 1976, the average price
per acre was higher by $1.70 in Manitoba and $2.87 in Sas-
katchewan. This shows that foreign ownership of land pushes

the land prices up. variatidn in Saskatchewan.

‘d. Government ownership: The government ownership had a neg-
ative impact of $4.29 on Saskatchewan’'s average land price
in 1976. The sign of the coefficient was opposite to the
one that was hypothsized. This probably was because govern-
ment supplied land at the rents lower than market-rents. The

government ownership explained about 2% of land price varia-

tion.
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5.5.2.3 Farm buildings

a. Vaiue 1971: The average price of farmland in 1971 was
higher By 82 cents in Manotoba due to larger assessed value
of buildings by $1. This means that municipalities with
larger investment in buildings which is assumed to reflect
the level of animal husbandary and poultry production, have

higher land prices.

In Alberta, the effect of animal and poultry production

was larger by $1.26 (154%) in the same year.

b. Changes between 1971 and 1976: In 1976, the coefficients
of buildings rose by $1.19 (145%Z) in Manitoba and $8.26
(397%) in Alberta. In Saskafchewan, this coefficients wés
insignificant in 1971 but now it has becone significant, at
the same time its magnitude is smgller than the other prov-

inces.

TR W Y Population

é. Density: This variable reflects the potential demand for
land. In Manitoba in 1971, the average land price was higher
by $1.47 due to an additional person per square mile. As
compared torthis, in Alberta the effect of same level of po-

tential demand is lower by 20 cents.

b. Changes between 1971 and 1976: By 1976, the effect of onme

additional potential demanded per square mile has increased
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by $2.72 (185%) in Manitoba and $1.45 (114%Z) in Alberta. In
Saskatchewan, the coefficient of population density not only
became significant but had the largest magnitude in compari-

son with other provinces.

5.5.2.5 Location

a. Distance 1971: The distance is a non-linear variable.
The effect of equal change in distance on price will depend
upon the initial distance. For example, as distance from a
major metropolitan area increased from 10 to 20 miles, aver-

age land price in Manitoba in 1971 fell by $19.60.

A similar change in distance reduced the average land
price by $14.60 in Saskatchewan and $33.54 in Alberta. The
effect of distance on price is highest in Alberta and small-

est in Saskatchewan.

b. Changes between 1971 and 1976: By 1976, the effect of
distance (10 to 20 miles) increased by $15.20 (78%) in Mani-
‘toba, $24.91 (168%) in Saskatchewan and $70.37 (210%) in Al-

berta.

5.5.3 Relative importance

According to the relative partial coefficients, the most im-
portant variables are soil productivity in Manitoba and Sas-
katchewan and distance fertilizer, pesticides and farm size

in Alberta. This means technology, borrowing capacity and
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access to the major city centre are the most important fac-

tors determining the average price of land in Alberta. Fur-
thermore, higher returns due to higher soil productivity do
not get capitalized into the higher land values in Alberta
(because estimated co-effeicints are generally insignifi-
cant). Farm size appears to be quite important variable ex-

plaining land prices in Saskatchewan.

5.6 PRICE WITH TAX PER ACRE

This section mainly discusses the impact of inclusion of tax
per aére in the price model. The results of the price equa-
tions with tax per acre have been summarized in Tables 20,
21 and 22 Detailed results along with the correlation matri-

ces are given in Tables 55 to 60 of Appendix C.

5.6.1 Statistical properties

As shown in Table 20, all variables but farm size in Manito-
ba in 1971, Soil productivity class 1 to class 3 in Alberta
in 1971; soil productvity'class 1 to class 3 and population
density in Alberta in 1976 are significant atleast at 5%
level. All the equations are also significant at 1% level
with R-square varying between a low of 0.78 in Saskatchewan
in 1976 and 0.94 in Alberta in 1971. As compared to the
price model without tax variable, the goodness of fit as ex-
plained by magnitude of R-square has increased. Among the

variables that were significant in price model without tax
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variable, the building and population density in Saskatche-
wan in 1971, fertilizer-pesticides in Saskatchewan in 1976
and populationndensity in Alberta 1976 have become insignif-
icant at 5% level. The level of significance of soil pro-
ductivity class 2 fell from 1% to 5% in Alberta in 1971. The
partial correlation coefficients between soil productivity
classes 2 and 3 in Saskatchewan in 1971 and 1976 and between
tax per acre and population density in Alberta in 1976 were

above 0.7.

5.6.2 Absolute statistical relationship

5.6.2.1 Tax variable

In municipalities of Manitoba where tax per acre was higher
by $1 in 1971, the average land price was higher by $11.80.
In Alberta and in Saskatchewan the effect of tax per acre on
average land price is approximately twice as large as in

Manitoba.

By 1976, this effect has increased by $7.82 (66%Z) in Man-
itoba, $14.27 (65%) in Saskatchewan and $72.10 (327%Z) in Al-

berta.

The coefficient of tax per acre has a positive sign im-
plying larger the taxes on land, the higher will the price
be. This contradiéts the theory of capitalization. A posi-
tive coefficient could be obtained in this case because

property tax is calculated based on the assessed value of
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land. The assessed value of land is expected to have a close
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and direct relationship with the price of land. Average land
price regressed against tax per acre will give a positive
coefficient. If it could be assumed that estimates this
study are unbiased then it could be concluded that farmland
property taxes are not capitalized into lower farmland prop-

erty values.

a. Effect on other variables: In case when there is no neg-

ative tax capitalization, inclusion of tax per acre in price
equation will bias the coefficients of the rest of the inde-
pendent variables. Tax per acre will reduce the magnitudes
of the rest of the coefficients. The effect of tax per acre

on various independent variables has been discussed below.

5.6.2.2 Crop production

a. Soil productivity: With inclusion of tax per acre in the
price equation, the estimated co-efficents of the soil pro-
ductivity variables were depressed however, the ranking re-
mained unchanged. If it is assumed that tax is directly re-
lated to price because it varies in proportion to the
variation in the assessed value of land and therefore the
average land price; then inclusion of the tax per acre in
the price equation is same as inclusion of price itself as
an independent variable. Because price has a direct rela-
tionship with the soil productivity variables as well as

with itself (that is, tax per acre), a part of the influence
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of the soil productivity will be picked up by tax per acre
and the estimated coefficient of the former will be de-

pressed.

b. Fertilizer and pesticide: With exception of Saskatchewan
in 1971, the estimated coefficient of this varibale has been
depressed in all the provinces. These depressed coefficients
could be explained by the same arguement used in the case of
soil productivity, but the reason for increase in coeffi-

cient in Saskatchewan in 1971 is not clear.

5.6.2.3 Farm structure and ownership

The negative effect of the farm size has fallen in all prov-
inces because of inclusion of the tax per acre. This could
again be explained by the fact that a part of effect of this
variable has been picked by tax per acre hence, reducing the

magnitudes of co-efficents of farm size.

A same reasoning could provide an explanation for the de-

pressed co-efficents of government and foreign ownership.

5.6.2.4 Farm buildings

The coefficient of buildings which was insignificant in the
case of model 5 has become significant at 10%Z level. There-
fore it is not possible to compare the coefficients in this
particular case. In Manitoba in 1976, the estimated coeffi-

cient has increased by 0.01%. The reason is again unclear.




135
But in rest of the cases, the estimated coefficients have

again been depressed.

5.6.2.5 Population

The coefficient of population density which was insignifi-
cant in model 5 in Saskatchewan in 1971 has become signifi-
cant. The estimated coefficient of this variable has been
depressed in all the other cases which again askes for same

previous explanation.

5.6.2.6 Location

There is an increase of 0.02% in the estimated coefficient
of distance in Alberta in 1971. The reason is again not
clear. But in the rest of the provinces estimated coeffi-

cients have been depressed again.

5.6.3 Relative importance

By comparing the results of relative coefficients, it could
be seen that tax per acre picks up most important position
or second most important position. This is because this
variable has picked part of the effect of rest of the inde-

pendent variables and has become most important variable de-

termining average price of land.
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5.7 PRICE WITH EFFECTIVE TAX RATE

In order to show the effect of effective tax rate on the av-
erage price of land, notable results have been summarized in
Tables 23 and $suml4. Tables 61 to 66 show the detailed re-

sults along with the correlation matrices.

5.7.1 Statistical properties

With inclusion of effective tax rate, a number of variables
that were insignificant at 5% levél became significant at
that level. Among these variables are soil productivity
class 1 in Saskatchewan in 1971, Soil productivity class 2
in Alberta in 1976, Soil productivity class 3 in Alberta
1971 and 1976, population density in Saskatchewan in 1971
and fertilizer-pesticides in Saskatchewan 1976. Although
fertilizer-chemical has become significant at 1% level in
Saskatchewan, its sign does not correspond with the hypoth-
esized sign. All the equations are significant atleast at 1%
level with R-square varying between a low of 0.77 in Saskat-
chewan 1976 and a high of 0.94 in Alberta in 1971. As com-
ﬁared to the price equations without tax variables, the R-
square has increased in all cases. Except in Alberta in
1976, the partial correlation coefficients are below 0.7. In

Alberta in 1976, its value exceeds 0.7 for buildings and

farm size.
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5.7.2 Absolute statistical relationship

5.7.2.1 Effective tax rate

With the inclusion of the effective tax rate, the magnitudes
of distance, assessed yalue of building and percent foreign
have decreased. The coefficients of soil productivity, pop-
ulation density and farm size have mainly increased while
that of fertilizer-pesticides have decreased in most of the

cases.

As per the effective tax coefficients, an increase in the
tax per thousand dollar of assessed value by $1 in 1971 re-
duced the average price of land by $466 in Manitoba, $856 in
Saskatchewan and $1758 in Alberta in 1971. A similar in-
crease in the effective tax rate in 1976 reduced price by
$3711 in Manitoba, $4190 in Saskatchewan and $12831 in Al-
berta. These figures seem to be unrealistic. For example, in
Alberta in 1976, the average price of land was $238 per
acre. Therefore, approximately 4.2 acres could be purchased
with $1000. Therefore, an increase in tax per acre by 0.42
cents (i.e., 1/4.2) in Alberta in 1976 reduced the average
price per acre by $128.31. If tax per acre is increased by 1
cent average price per acre will fall below zero. This means
that such a significant effective tax coefficient may not

necessarily imply a negative tax capitalization.

a. Effect on other variables:
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It was mentioned in Chapter 4 that effective tax rate con-
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sists of tax per acre weighted inversly with land price. It
was seen that inclusion of tax per acre in price equation
deflated othef coefficients due to its strong positive cor-
relation with price. Inclusion of effective tax rate due to
presence of weights that are negatively correlated with
price of land, will affect the coefficients of rest of the
variables in oppositediriction. The effect of effective tax

rate on individual coefficients has been discussed below.

5.7.2.2 Crop production

a. Soil productivity: With the inclusion of effective tax
rate in the price equation, the coefficients of soil produc-
tivity are slightly over estimated. Only cases of under es-
timation are soil productivity class 1 in Manitoba in 1971,
soil productivity class 2 in Manitoba in 1976 and soil pro-
ductivity class 3 and class 4 in Saskatchewan in 1976. The
elasticity estimates have also been over estimated in most
of the cases. For example, it was observed that inclusion
of farmland tax per acre in the price equation depressed the
magnitudes of coefficients of soil productivity variables.
On the other hand, coefficients of soil productivity vari-
ables are over estimated when effective tax is introduced at
the place of tax per acre. This means, due to domination of

effect of negative weights, the estimated coefficients of

soil productivity have increased in magnitude.
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It was mentioned above that the coefficients of soil pro-
ductivity were over estimated in some cases of model 7 in
comparasion to model 5. Even in these cases, when compared
to the model 6, the coefficients were smaller. This reflects
the effect of negative weights is not sufficient to com-

pletely neutralize the effect of tax per acre.

Another effect of efective tax rate is: it has made sig-
nificant the soil productivity 1 in Alberta in 1971; and
soil productivity 1 and 2 in Alberta in 1971 and 1976. But
the estimated coefficient of soil productivity 2 which was
significant with correct sign in nodel 5 has become insig-

nificant.

b. Fertilizer and pesticide: The estimated coefficient of
this variable has mixed effect. First of all, its coeffi-
cient which was significant in price model without tax vari-
able has become insignificant in present case. In the same
province, in 1976, this coefficient was insignificant in
model 5, but now it has become significant with a smaller

ﬁagnitude.

In Manitoba and in Alberta, the estimated co—-effecients
of this variable have been depressed in comparasion to model
5 but increased in comparasion to model 6. This shows the

weights have neutralized only a part of the effect of the

tax per acree.
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5.7.2.3 Farm structure and ownership

a. Farm size: This variable has a negative effect on the
price, therefore its coefficients were increased in the mod-
el 6 with tax per acre. With the inclusion of the effective
tax rate, most of the coefficients have become larger then
the ones in models 5 and 6. Only exception to this is the
case of Alberta in 1971 where coefficient is biggest in mod-
el 5. The reason for this is not clear, but in rest of the
cases it could be assumed that the effect of the negative
weights has dominated the effect of the tax per acre. Fur-
thermore, the coefficient of farm-size was insignificant for
Manitoba in 1971 in model 5 and model 6, but it has becone

significant at 5% level.

b. Foreign ownership: In model 6, the coefficients of for-
eign ownership were depressed. In present case these have
increased but are still less than the ones in model 5. This
means the effect of tax per acre has dominated over the ef-

fect of negative weights.

¢. Government ownership: The negative coefficients of this
variable which was depressed in model 6 have become even

bigger than the ones in model 5. This implies the effect of

l1/price has dominated in this case.
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5.7.2.4 Farm buildings
The estimated coefficients of this variable have bgcome in-
significant in Saskatchewan in both the years. In Manitoba
and in Saskatchewan, in comparasion to the model 6, the
coefficients are bigger but remain smaller than the ones in
model 5. This means the effect of tax per acre dominates the

effect of negative weights.

5.7.2.5 Population

The estimated coefficient of population density was insig-
nificant for Alberta in 1971 in model 5, it became signifi-
cant in model 6 and remained so in model 7 as well. Its mag-
nitude fell in model 6, but now it is even larger than the
one in model 5. This is reflection of domination of nega-
tive weights over tax per acre. In Alberta in 1976, it was
insignificant in model 6 but now it has become significant.
In Saskatchewan in 1971, the estimated coefficient was in-
significant in model 5 but it became significant in models 6
and 7. In all cases except Saskatchewan in 1976, the co-
effecients were smaller in model 6, but now they are bigger
than model 5. In Saskatchewan in 1976, the coefficient is
bigger than the one in model 6 but remains smaller than the
one in model 5. This means in Saskatchewan in 1976, the ef-
fect of tax per acre dominated the effect of mnegative

weights.
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5.7.2.6 Location
The estimated céefficients of distance variable fell in mod-
el 6. In model 7, it was expected that their magnitudes will
increase again. But contrary to this expectation, a larger
drop in their magnitudes was noticed. This requires further

investigation.

The tax per acre is expected to fall as distance from the
major centre increases. As a result of this, the distance
variable (1/distance) had a positive relationship with the
tax per acre. Therefore, tax per acre variable picked wup
part of the effect of distance variable in model 6, hence

reducing its coefficient.

On the other hand, as actual distance increases i.e.,
distance variable falls, land price is expected to fall
which in other words means, l/price (proxy for l1/assessed
value) is expected to increase. When distance variable in-
creases, both l/price as well as tax per acre increase which
makes effective tax rate which 1is product of tax per acre
and 1/price to increase at even faster rate. As a result of
this, a larger portion of the effect of distance variable is
taken_away by the effective tax rate, hence reducing its

coefficient.
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5.8 SUMMARY
In this chapter, results of tax and expenditure models have
been presented and discussed both on municipal as well as on
per acre basis. Following this the results of average price
equations without tax variable, with tax per acre and with
effective tax rate respectively were discussed. In this sec-

tion, some -important findings have been listed.

It was found that value of farmland (farmland price) if
adjusted for size of the municipality, could reflect pros-
perity of community. Such an adjustment for size revealed
value of farmland elasticity estimates are lower in the ag-
gregate specification. It was seen public services are in-
ferior good as value of farmland elasticity was far below 1.
The value of farmland coefficients were higher for taxes
than for expenditures reflecting wealthy agricultural conmmu-
nities pay relatively more taxes on farmland than actually
spent on services. As a result of this, either the taxes on
non—-agricultural property or the transfer payments get

smaller.

The effect of non-farm variable purely due to higher val-
ue could not be seperated from the effect due to size. But
under per acre specificationm, it became possible to stan-
dardize municipalities to same size. Such a standardization
revealed the non-farm value elasticities are over—estimated

by aggregate model. Non-farm property depresses taxes on
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farmland while raises municipal expenditures. This means, a
part of the services funded through the taxes collected from

non-farm property are required by the farmland.

The population elasticities were lower in per acre speci-
fication. It implied there were some economies involved
with denser population. It was observed that between 1971
and 1976, as a result of change in population density, the
taxes fell while expenditures rose. This means, during this
five year period, either the tax burden due to population on

the non-farm property or in province increased.

The provision of transportation services did not show any
economies due to size of the municipality. It seems consis-
tent with the fact that larger communities require propor-
tionately more roads. The. burden of provision of improved
land was highest on the Manitoba farmers. Furthermore, in
Manitoba and Saskatchewan, the tax on farmland per acre ex-
ceeded the amount actually spent on improved land. On the
other hand in Alberta, only a portion of cost of providing
improved land came from taxes on farmland. A major portion
of this cost was either provided by non-farm property taxes

or provincial transfers.

In the price model, soil prodctivity was most influen-
tial variable. Among the soil>productivity variables, class
1 rankes highest, class 2 was second whereas class 3 and 4
shares third and fourth position respectively. This is con-

sistent with the fact more productive land has higher value.
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The effect of distance to major city on price was highest

in Alberta while lowest in Manitoba.

The effect of capital intensity reflected by buildings
was highest in Alberta. It seems in Manitoba and Saskatche-
wan, the level of buildings reflect prosperity of farms
while in Alberta it may reflect o0il wells and refineries as

well.

The impact of population density on average price of land

is highest in Saskatchewan while lowest in Alberta.

Inclusion of tax per acre in price equation depressed the
other coefficients. The tax per acre acquired the most im-
portant position among the independent variables. It gave a
positive coefficient 1 reflecting non-existence of negative

capitalization.

Inclusion of effective tax rate because of presence of
negative weights neutralized some of the effect of tax per
acre. It inflated the magnitudes of the coefficients of the
rest of the variables. A negative effective tax rate coeffi-
cient was obtained, but its magnitude was so high that no
faith could be placed wupon 1it. This combined with the
theoritical discussion provides a greater support to the
hypptheses that farmland property taxes are not capitalized

into lower farmland values in Manitoba, Saskatchewan and Al-

berta.




Chapter VI

SUMMERY AND CONCLUSION

About 80%Z of total government revenues in Canada are raised
through taxation. Out of all the sources of tax revenue, the
property tax ranked the fourth largest tax source in 1976.
The property tax contributed 10% to total tax revenue, 38%
to local government taxes and 35% to municipal expenditures.
In farming communities, tax on farmland was a major contrib-
utor to municipal expenditure. In Manitoba and Saskatchewan
80% and in Alberta 45% of municipal expenditure came from
the property tax. In Alberta, 50% of property tax was raised
from non-agricultural property whereas in Manitoba it was
25% and in Alberta it was only 18%. About three quarters of
10ca1>government spending is on provision of education and
public works. Percent spending on education is highest in
Alberta (60%). Percent spending on education in Manitoba and
.Saskatchewan is same (45%). Percent expenditure on public
works is biggest in Saskatchewan (38%). Percent spending on

public works is almost same in Manitoba and Alberta (25%).

It was observed that farmland property taxes and local
government expenditures are not correlated with average farm
income. This means the tax burden 1is higher when farm in-

comes are lower.
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The collection of the property tax is performed by three
different agencies bperationg together. One agency assesses
the property, other sets the tax rates and a third performs
actual collection. Many agencies may be bad if it raises
cost of collection per dollar of property tax and it may be
good if due to specialization efficiency increases. It was
seen that non residential property was assessed at a higher
rate. Farm pro#erty is assesssed based on value and produc-
tivity of land. Provinces usually pay grants—in-lieu on its
property. Usually legal assessment periods are 7 to 12

years but they are not strictly followed.

A major objective of this study was to test the hypothe-
sis of negative capitalization of property tax into the low-
er farmland values. Out of the three theories namely: the
0ld View, the New View and the Tiebout-Oates model, which
attempt to explain the phenomenon, the last one was found
most suitable for study as it included theory about 1local
government expenditures along with the taxes and also that
its data requirements were quite manageable. The 0ld View
assumes supply of land is perfectly elastic but this postu-
lation of inelastic supply of land for farm production was
rejected. 01d View also does not trace the effect of proper-
ty tax to final equillibrium because it is based on a par-
tial aquilibrium demand and sﬁpply analysis. New Vew re-
quires larger data set and a complex model. It also neglects

distortions in the market which could hinder the equilibra-
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tion mechanism. Both 0ld and the New Views are based on the
assumption that market works but they neglect the possibili-
ty of market failure in the case of public goods. Tiebout-
Oates model of capitalization provides an alternative mecha-
nism for equilibration of market and efficient provision of
local public goods which are mainly financed through the
property taxes. This model is quite manageable and requires

lesser data.

The literature review revealed that previous studies of
capitalization of property tax used either effective tax
rate or some other inappropriate variable'or model, and this
persumably was, the cause of their conflicting results as

some supported capitalization while others did not.

A complete simultaneous equation model was built for the
study of capitalization. But in the case of farmland, the
theory suggests that possibility of capitalization is re-
mote. This is because: the supply of land for agricultural
use is elastic and people do not ‘vote with their feet’. As
-a result of this, the model was simplified into three single

equation submodels.

It was argued that effetive tax rate is a variable which
is derived by multiplication of tax per acre by weights
which are inversely related to the price. This will intro-
duce a negative bias and a negative coefficient will be ob-

tained even if there is no negative tax capitalization.
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An arguement was raised that inclusion of tax per acre in
the price equation will depress the coefficients of rest of
variables. This is because price reflects demand for servi-
ces and is expected to have a positive relationship with tax
per acre. On the other hand the effective tax rate will in-
flate the coefficients due to presence of built-in negative

weights.

Seven different equations were estimated using 1971 and
1976 cross-section data for provinces of Manitoba, Saskat-
chewan and Alberta. The dependent variables in the first
four equations are: aggregate municipal tax, tax per acre,
aggregare municipal expenditure and expenditure per acre re-
spectively. In equations 5 to 7, the average farmland price
per acre was dependent variable. The differemce is that
there was no tax variable in equation 5, tax per acre was
introduced as an independent variable in equation 6 which

was replaced by effective tax rate in equation 7.

The theory suggested that the farmland property taxes are
not expected to be capitalized into the lower farmland val-
ues. An alternative hypothesis was raised in this study --
the property taxes and municipal expenditures are influenced
by the wealth of the municipality. The value of land could
be used as a proxy to the wealth of the municipality. 1f
the value of the land is higher, the level of demand for

services is also expected to be higher. Therefore the value
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of the land 1s expected to have a positive effect on the
taxes‘and expenditures. The elasticity of taxes with respect
to the land values is assumed to reflect the willingness of
the community to pay for larger services demanded due to the
larger wealth., The elasticity of expenditure with respect to
the wgaltﬁ is assumed to reflect the increase in the amount
of services required with larger wealth. In order to esti-
mate these effects, the tax and the expenditure equations
were estimated both on municipal as well as on per acre ba-
sis. There are at least two differences between the munici-
pal and the per acre equations. First of all, the dependent
variable has not been standardized in the municipal model.
In case of expenditure, a larger municipality with the same
expenditure level as a smaller municipality will have small-
er expenditure on per acre bases. A smaller community will
need lesser spending on roads and it will have larger fundes
left to be spent on other local public services. Therefore a
smaller municipality with the same level of expenditure as a
‘larger municipality is expected to have a better service
level. Similarly, larger taxes in a larger municipality may
actually be smaller on per acre basis as compared to another
smaller municipality. This depends upon the difference in
the sizes and the tax levels in the two municipalities. In
such a situation, the willingness to pay and actual demand
for services will be over estimated for the larger munici-

pality. Secondly, the wealth variable (i.e., the value of

-
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the land) increased for the municipality as a whole may be
quite different from the one measured on per acre basis. The
wealth could be larger if municipality has a larger size, or
it could be larger if municipality has a land whose value is
larger on per acre basis. In the municipality where wealth
is larger due to larger acreage, an increase in taxes and
expenditures will reflect need for larger expenditure due to
larger area. On the other hand in cases of wealth per acre
of higher value, the larger taxes and expenditures will re-
flect the increase in the demand for services due to higher

purchasing power.

In a situation when property taxes are not expected to
be capitalized in the property values, a tax variable should
not be included in the price equation. In case if it is in-
cluded, it will introduce bias in the results. The reason
is: the tax is correlated with the price because of the de-
mand effect and when it is included in the price equation,
it picks part of the effect of the other independent vari-
ables hence deflating their magnitudes. A same situation was
observed in this study. The estimated price eguations with-
out any tax variable had higher explainatory power. The
variables were also significant at least at 5% level with
anticipated signs. An inclusion of the tax per acre in the
price equation the coefficients of the other wvariables in
most cases. A positive coefficient of tax per acre was ob-

tained. This suggested that there is no negative tax capi-
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talization. But before coming to this conclusion, it will be

desirable to do some furhter investigation.

It is ussually argued that the tax per acre sufferes from

a positive assessment bias. But this does not seem to be

true. This could be shown in two ways. First of all suppose
there exists assessment bias. This means a positive rela-
tionship between the land values and the tax per acres
(which exists due to assessment practices) leads to an un-
der-estimation of the tax capitalization. But this would be
a very naive view of the situation. The first question that
arises is: why is the tax per acre higher for high valued
lands. Assuming that the effective tax rate is same for all
properties, the tax per acre will be higher for lands whose
value is higher. But why the value of the land was higher at
the first place. It could be due to any other varialbe say
soil productivity in case farmland. So in the first period
when there was no property tax, the value of the land de-
pended upon the soil productivity. When the tax is imposed,
it falls in larger amount on higher valued lands. In this
situation, a regression of price of land against the tax and
soil productivity will give a positive coefficient for the
two. But the results will be biased because the tax per acre
does not belong to the price equation as an independent
variable variable as capitalization has not occured yet.

Once the capitalization has taken place, the value of land

will fall where the tax was higher on per acre basis. Once
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the effect of s0il productivity is taken out of the price, a

negative tax coefficient will be obtained.

Secondly, in case of the average municipality data, the
possibility-of bias 1s even lower. This is because each mu-
nicipality is independent to decide how much to spend. In
such situation, the effective tax rate will be different in
the different municipalities. Because the effective tax
rates are not determined simultaneously in all municipali-~-
ties, the tax per acre of one municipality will have no cor-
relation with the value of the the land of the other munici-
pality. Therefore an assessment bias could not be expected

at least in the present study.

The tax per acre could also have a positive bias due to
demand effect. In the municipalities where the land values
are higher, the demand for services and therefore the taxes
per acre are alsoc higher. It could be argued that the tax
and the price equations-should be estimated simultaneously
in this case. But there is no reason to assume that there 1is

simulataneous equation bias. If one is estimating a demand

for services curve, then one would expect a simultaneous ef-
fect from the supply of services curve. The demand for ser-
vices and the capitalization are not determined simultane-
ously. Again going back to the»example where initial price
of land was higher because the soil productivity was higher.

Higher taxes were imposed on lands where the wealth (price)
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was higher on per acre basis. Suppose that taxes get capi-
talized after one period. If the effect of soil producgtivi-
ty on land value was seperated then the tax per acre will
show a negaive relationship with the price per acre. In case
when there is no tax capitalization, an inclusion of tax per
acre in the price equation will bias the coefficients of the
rest of the variables (soil productivity in this case) due
to problem of causality. But when there is capitalization,
tax per acre will give a negaive coefficient with the price
of land. This is because the effect of the rest of the vari-
ables on price has been seperated by other independent vari-
ables. Therefore a positive tax coefficient could be taken

as sufficient indicator of no negative tax capitalization.

A same reason applies in the case of the effective tax
\

rate. Theory suggests that taxes are not capitalized in the
case of farmland. In such situation, the tax variable as
such does not belong to the price equation no matter whether
it is measured by total tax, the tax per acre or the effec-
tive tax rate. An inclusion of the tax per acre will bias
the results. A same situation was observed in the present
study. The elasticity of tax per acre with respect to the
price per acre was below 1. This means the tax per acre
moved in the direction of the price per acre but at a slower

rate than the price. Because of this relationship the tax

per acre gave a positive coefficient when included in the

price per acre equation. Although the effective tax rate did
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not belong to the price equation, when included gave a nega-
tive coefficient. This is a perfect result and could have
been taken as a support to the hypothesis that taxes do get
capitalized into lower farmland values, and therefore, theo-
ry developed in this study is wrong. But a further analysis
of effective tax rate revealed that the effective tax rate
itself is a biased variable and could give a negative coef-
ficient even if there is no tax capitalization. In order to
show this, the effective tax rate was broken into the prod-
uct of the tax per acre and the number of acres that could
be bought with $1000 (which acts as.a weight on the tax per
acre). As price increases, the weights on tax per acre
fall. In a situation when prices differ more than the taxes,
the weights will increase at a rate which is faster than the
fall in prices. So on low valued lands, the taxes are lower
than the ones on the high valued lands. As a results of
this built-in negative bias, a negative effective tax rate
coefficient could not be interpreted as an indicator of neg-

ative tax capitalization.

6.1 IM?ORTANT RESULTS OF THE STUDY

It was observed that in the municipalities that had larger
amount of wealth due to larger acreage and/or larger values
of land on per acre basis, taxes and expenditures were high-
er by certain amount. However, the municipalities that had

higher values of farmland on per acre basis (reflecting
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greater purchasing power) had even higher taxes and expendi-
tures. This implies, if in a municipality, the demand and
the level of services was higher because of larger size
and/or because of higher purchasing power, this would be
lesser than the case in which a municipality had greater de-
mand and level of services just because of greater purchas-
ing power. Furthermore, in the first case, higher level of
services was financed through higher taxes on land. On the
other hand, in the second case, increase in taxes sometimes,
exceeded the cost of provision of those services. Elastici-
ty of taxes and expenditures with respect to wealth were be-
low 1 depicting the possibility that local public‘goods are

inferior goods.

It was further observed that the service level was higher
on municipal as well as on per acre basis, in the municipal-
ities that had larger non-agricultural operatiomns. At the
same time, there was reduction in the farmlaqd taxes in the

whole municipality as well as on the per acre basis.

It was also seen that increase in population and popula-
tion density led to increase in the level of services. More
than half of the cost of provisioﬁ of these extra services
due to extra population was financed through higher farmland
taxes, and the rest of fund ei;her came from taxes on non-

farmland or from transfer payments. The elasticities were

lower in the disaggregate specifications reflecting the ex-
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istence of economies of scale with respect to the popula-

tion.

The municipalities which had larger improved 1land, had
higher service level on municipality as well as on per acre
basis. On municipal basis, major portion of this higher ser-
vice level in Manitoba and Saskatchewan was financed
through higher farmland taxes while the rest came from other
sources. In Manitoba, municipal farmland taxes rose more
than the cost of provision of those extra services. A simi-
lar conclusion could not be drawn for land taxes on per acre

basis.

6.2 CONCLUSION

A test about capitalization of property tax was performed on
the farmland data of Manitoba, Saskatchewan and Alberta for
years 1971 and 1976. The results suggested the possibility
that farmland taxes are not capitalized into lower farm real

estate prices.

A second hypothesis that was tested in this study is that
the effective tax rate is not suitable for the test of cap-
italization of property tax due to built-in negative bias
that could lead to a conclusion supporting the negative cap-
italization even in the case when no such possibility ex-
ists. It was concluded the effective tax rate is not a suit-

able variable for the study of capitalization of property

tax.
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6.3 LIMITATIONS OF THE STUDY

This study pointed out that there is no simultaneous equa-
tion bias or assessment bias in the estimated equations or
the tax coefficients. A causality problem was noticed in
the price model when tax variable was introduced. It was
concluded that there 1is no negative tax capitalization.
There could be a number of reasons that could question this

conclusion.

First of all, this study implicitly assumes that the
price data 1is equillibrium data after capitalization has
taken place. But it is quite possible that for some of the
observations capitalization process has not been completed
yet. A bias could be expected in the results 1in such a situ-
ation. The only situation when taxes do pget capitalized but
a positive sign is obtained for the tax per acre is when
most of the observations are the ones before capitalization.
In such a situation, & cross—section data is inadequate for

complete analysis.

Secondly, this study has mainly relied on the Least
Square method of estimation. Feor this method of estimation,
the variables are not the variables but they are pure num-
bers. A problem may arise in a situation when taxes do get
capitalized into the property values but the prices of the
high tax lands do not fall to the extent that they go below

the low tax lands. A regression of price per acre against
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tax per acre will give a positive sign, if the other factors
which actually cause higher land prices are not included in
the price equation. But even if other factors determining
land prices are included in the price equation, the true ef-
fect of the taxes on pricés may still remain hidden. In or-
der to understand clearly, suppose before tax prices differ
because of so0il productivity. If price is regressed against
the so0il productivity a positive coefficient will be ob-
tained. Now suppose tax is imposed in a way that it falls
more on the high wvalued lands. After capitalization prices
of high taxed lands fall but not below the prices of the low
valued lands. A regression of price per acre against soil
productivity and tax per acre may give a positive coeffi-
cient for both independent wvariables. This is because, on
high valued lands both taxes and the soil productivity are
higher than the low wvalued lands. This is a typical situa-
tion of multicollinearity and the effect of the two indepen-
dent variables on price could not be seperated from each
other. In such a situation, the magnitudes of the variables
éffecting the price per acre posively will get depressed
whereas the magnitudes of the coefficients of the varialbes
negatively affecting price per acre will get inflated. Such

a situation has not been observed in present study.

A third possible source of bias could be the use of ex-
pected price at the place of market price., If due to some

unknown reason, the farmers in the high tax regions expect
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higher land prices, a positive relationship between the tax
per acre and the expected land prices could be obtained even
if actual land prices have fallen. Again there is no reason
to presume any such pattern in the expectations of the farm-
ers. But this could .be tested if data for actual market

prices could be obtained.

6.4 IMPLICATIONS

If the purpose of the policy is to give relief to the land
owners by reducing rate of tax on land, then because, the
land tax is not negatively capitalized into the farmland
values, the problem that a tax cut will raise land values
and net total tax burden of the farm owner may not fall to

the extent the policy intends, does not arise.

Larger land holdings in general, are expected to yield
higher returns to the owner. Because, the property tax is
not capitalized in lower farmland values, or in other words,
it does not depress the rates of return from these holdings,
it is a non-progressive tax. It does not increase the prog-
ressness of income tax for the farmland holders as compared
to the people who derive their income through other sources.

Therefore, there is no need to reduce the progressivity of

income tax for the farm owners.
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6.5 SUGGESTIONS FOR FURTHER RESEARCH

It was concluded that possibility of capitalization of farm-
land property taxes is little. Most probably, most of the
farmland property tax is shifted forward to the consumers of
farm-products of backward to other factors of production, or
may be, part of it is contributed by both channels. It would
be worthwhile to know, where does it get shifted and by what
proportion. Information will be wuseful for designing the

over all tax structure.

This study ends but the question that who pays the farm-

land property tax remaines unresolved.
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Appendix A

Let,
t = Property tax rate
P = Price of land
q = £f(P) = Quantity of land demanded
r = Totél economic rent on all lands
r = p.q - P.q.t
= P.q (1-t)
= [P.£(P)](1-¢t)
First order condition for profit maximization:
@r/@p = (1-t)[Pf’(P) + £(P)] = 0O
Or, P.£°(P) + £(P) = 0
Where, f£°(P) = @f(P)/@(P)
Therefore, the profit maximizing prices are unaffected by ad

valorem property tax rate.
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Appendix B

1. DEMAND FOR FARMLAND:

Investment Decisions: The investment in the farmland 1is

similer to the investment in any other capital purchase.
There are a number of methods by which the investments are

renewed. These are: Present Value criteria, Benifit-Cost

ratio, Internal Rate of Return criteria and Marginal Effi-

ciency criteria.

The Present Value criteria is based upon the difference

between the Present discounted value of aggregate of income
stream of money Benifits (Bt) and Costs (Ct) accruing in
various years. The Present Value of investment which will

last in T years is

T .
v = 5 (Bt-ct)/(l+r)t... ... ... (1)
t=0
Where,
V = Present Value
r = Annual rate of return

The investment with highest V are chosen.

The Benifit-Cost Ratio is ratio of stream of benifits de-

rived from investment to the stream of 'cost. It could be

shown as
T T t

- t
B/C = tgo [Bt/(1+r)]7 t§0 Ct/(1+r)" v cev oo. (2)

The investment with the highest B/C is chosen.

= 14l =
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The Internal rate of return 1is the rate of return at

which the present value becomes zero. It could be shown as
T
0 = I
t=0
The investment with the highest m is chosen.

(Bt=Ct)/ (14m)°  vvr ven e (3)

The Marginal Efficiency of investment criteria is based

on the assumption that with the increase in the level of in-
vestment the ingernal rate of return falls while the rates
at which the funds are available for investment increase.
The optimum level of investment is the one where m equals r.

An investor will invest in farmland if the rate of return
m exceeds the rate at which the funds are available to him.
The amount invested also depends upon the access of the in-
vestor to the funds. More realistically, the farmers and the
other investors in farmland have a debt-equity ratio with an
upper limit imposed by the lending institutioms or by the
investor himself. The equity depends upon the land, build-
ings, machinery, livestock and personal savings. A farmer
invests in all of those and therefore, the internal rate of
‘return curve gives the demand for all types of farm invest-
ments including land. The demand for land is the sum of all
investments of an individual in the land in the portfolio
which have a greater internal rate of return than the market
rate of interest.

The above mentioned formulae assumes that the investor is

certain about income per year and this per year income does

not even vary over time. Actually, every investor may ex-




173
pect different rates of returns from the different invest-
ment packages in the different years. Furthermore, the val-
ue of land may appreciate or depreciate due to the capital
gain or loss.

The The Maximum Bid price a farmer will be ready to pay

depends upon the lowest rate of return he will accept on any
investment.

A part of the demand for farmland will be determined by
consumer demand. Some of the purchasers of land may buy a
parcel of farmland for recreation or for the personal satis-
faction of owning the land. The utility derived from owning
the land depends upon location, appearance, surrounding and
the access to the city, hospitals and the recreation spats.

The Non-residents and foreigners may also have effect

upon the demand for land in a region. If the foreigners or
non-residents have access to the less costly loans or if
their expectations for rates of return from the parcel of
land are higher, then they may be willing to buy land in a
region even at higher prices than the local demanders. This
.will shift the demand for land schedule away from the ori-
gion.

The Public Investments like the Saskatchewan Land Bank

may also influence the demand for land in a province. Gov-
ernment has relatively lower constraints for obtaining the

funds. It is a big buyer and can influence the prices up-

wards or downwards. Government also controls the authority
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to regulate the industry. All of this may have some impact

upon the demand for land.

2.SUPPLY OF FARMLAND:

The Supply of farmland also influences the price. The sup-
ply may come from the involuntary dissinvestment like bank-
ruptcy and voluntary determinents like higher opportunity
cost of staying in agriculture as compared to the other
bgsiness. One may voluntarily retire from the farming due to
old age.

The Government Ownership will affect the supply if gov-

ernment decides not to sell or to pass such regulation.

The Non-residents may affect the supply if they hole the

land as hedge against inflation and not sell it. This may

reduce the long term supply of land.

PRICE DETERMINING RELATIONSHIPS:

Inter action of demand and Supply forces determines the
price of farmland. The variables determining the price of

land in rural municipalities have been disscussed in Chapter

4.




|Wealth
|Non-farm|
|Populatn|
|Improved|
|]Constant |

R-square=0.72

CORRELATION MATRIX:

Appendix C

——————————————————————————————————————— +
|

TABLE 25 |

|

Total farm land tax |
|

|

Manitoba 1971 [

|

------------- T T
| | | |

Co-eff. | T-ratio] Stnd | Elast.|

| | Co-eff.|lat mean]

| | i |
————————————— it e ettt 5
0.00165 | 1.18ns| 0.10257| 0.113 |
-0.01921 | -2.33*%*%|-0.16412|-0.072 |
38.881 | 3.97*%*%| 0.36968| 0.356 |
1.3921 | 8.27%%| 0.57988| 0.759 |
-32756 | =1.94% | | |
------------- T s Rt

F-ratio=64.72 Observations=107

Wealth 1.00

Non-farm .15 1.00

-Populatn -=.55 -.60 1.00

Improved =-.50 .05 -.06 1.00
Constant =-.07 .05 =.15 -.50 1.00
‘ns’ = Non-significant,

‘%%’ = gignificant at 1% level

‘%’ = Gignificant at 5% level

Ind. = Individual
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TABLE 26

I I
I |
I I
| Total farm land tax I
I 1
| I
| Manitoba 1976 [
| l

N - e o o P +
| | | | | | |
|Variable| Unit | Co-eff. | T-ratio] Stnd. | Elast.|
|Name | | | | Co-eff.|lat mean]|
| | | | | | '
e Fommm e et e e e tommmm - pomm e +
|Wealth | $ | .00283 | 3.54*%*%) 0.24138| 0.234 |
|[Non=farm| $ | -0.00700 | -0.69ns|-0.04690|-0.019 |
|Populatn| Ind. | 35.936 | 2.50*%*] 0.,20697| 0.169 |
|Improved| % | 2.6506 | 10.58%**) 0.61075| 0.752 |
|Constant| $ |  =55477 | =2.27% | 0.61075] |
e pmmmm——— fommmm e Fommm———— o ——— R +
R-square=0.82 F-ratio=114.,00 Observations=107

CORRELATION MATRIX:

Wealth 1.00

Non-farm .02 1.00

Populatn =-.41 -.,71 1.00

Improved -.51 .22 ~-.18 1.00
Constant -.05 .06 -.14 -.53 1.00

‘ns’ = Non-significant,

“k%’ = Sjignificant at 1% level
"%’ = Gignificant at 5% level
Ind. = Individual
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| |
| TABLE 27 |
| I
I Total farm land tax |
I |
| |
| Saskatchewan 1971 ]
| I
e ——— e fommm e tommm - e fmmmm——— +
| | I I | | I
|Variable| Unit | Co-eff. | T-ratiol Stnd. | Elast.|
| Name | | | | Co-eff.|lat mean|
| I | I I I |
tomm————— $mm———— tomm e tmmmm - fmm——— - o ——— +
[Wealth | . § | 0.00345 | 6.06*%*| 0.32764| 0.261 |
|[Non-farm| $ [ -0.00614 | -2.87%%,-0.08978|-0.018 |
|Populatn| Ind. | 1.82000 | 0.3ns| 0.01293| 0.009 |
| Improved | % | 0.79073 | 12.39%*%| 0.58444| 0.664 |
|Constant| $ | 15471.00000 | 2.23%% | |
Fommmm———— fom———— fom e e Fomm———— - tmmm tmmm e +
R-square=0.74 F-ratio=200.22 Observations=291

CORRELATION MATRIX:

Wealth 1.00

Non-farm .1 1.00

Populatn =-.50 -.18 1.00

Improved -.68 -.12 .04 1.00
Constant .18 .03 -.21 -.67 1.00

‘ns’ = Non-significant,
‘%%’ = Gipnificant at 1% level

‘%’ = gignificant at 5% level
Ind.

Individual




+
|
|
|
|
|
|
|
|
fommme - e +
| | |
|Variable| Unit |
| Name | |
| | |
Fommmm e +
|Wealth | $ |
INon-farm| § |
|Populatn| Ind. |
|Improved] % |
|Constant| $ |
e e +

R-square=0.72

TABLE 28

Total farm land tax

Saskatchewan 1976

-0.01641
1.5347
1.0184

21282

F-ratio=188.45

CORRELATION MATRIX:

Wealth 1.00

Non-farm =-.13 1.,
Populatn =-.36 -.
Improved =-.79 .
Constant 34 .

‘ns’ = Non-signifi
"#%’ = Significant
‘%’ = Gignificant
Ind. = Individual

00

22 1.00

07 .04 1.00

00 -.19 -.74 1.00

cant,
at 1% level
at 5% level

=5 &
0.
8.
2.

T-ratio] Stnd. | Elast.

| Co-eff.lat mean|

92**| 0.,43215| 0.347
95%*|-0.19782|-0.039
19ns| 0.0074 | 0.005
45%%| 0.48056| 0.587
37%%| !

Observations=291

|

I

|

|

pmm e e o +
0.00283 | 6.

I

|

I

|

+




TABLE 29

I !
I !
| |
| Total farm land tax |
I I
| I
| Alberta 1971 |
| I

o fomm——— e o mm pmmm - e +
| | | | | | |
|[Variable| Unit | Co-eff. | T-ratiol Stnd. | Elast.|
| Name | | | | Co-eff.|at mean|
| | | I | I |
o ———— e ommmmmm e ettt fmmmmm omm———— +
[Wealth | $ | 0.00478 | 5.16**| 0.48562| 0.444 |
|[Non-farm| S | -0.00883 | =-3.24%%|-0,.289241-0.097 |
|Populatn]| Ind, | 36.714 | 4.72%%] 0.4335 | 0.334 |
| Improved| % | 0.62680 | 4.49%%| 0.36930| 0.459 |
|Constant | $ | =-89509.00000 | =1.79%* | |

D latats e Fommmmm e Fommm - tommmmm o ommmmmm +
R-square=0.87 F-ratio=82.21 Observations=54

CORRELATION MATRIX:

Wealth 1.00

Non-farm =-.22 1.00

Populatn -,28 -.69 1.00

Improved -~-.75 .34 ,02 1.00
Constant .23 .05 =-.35 -.63 1.00

‘ns’ = Non-significant,

‘%%’ = Significant at 1% level
‘%’ = Significant at 5% level
Ind. = Individual
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| |
| TABLE 30 |
| I
I Total farm land tax |
| |
| I
| Alberta 1976 ]
| |
R itk e Frmm e —————— fommmm Fommm mmm———— +
| | | I I I I
IVariable| Unit | Co-eff, | T-ratio] Stnd. | Elast.|
|Name [ | | | Co-eff.lat mean]|
| | | I I I I
tmmmmm - e o mm—mm e dmmm - fommmm e fmmmm +
[Wealth | $ | 0.00239 | 6.58**] 0.56505| 0.472 |
|[Non=-farm| S | -0.00400 | -1.41lns|=-0.169711-0.220 |
|Populatn]| Ind. | 31.11800 | 3.02*%*] 0.39237] 0.220 |
| Improved| % | 0.73281 | 4.20%*%] 0,30948] 0.386 |
|Constant | $ | =26240.00000 | -0.37ns]| | |
R it Ll R frmm e Fommm - fmmmm - fomm +

R-square=0.87 F-ratio=79.99 Observations=54

CORRELATION MATRIX:

Wealth 1.00

Non-farm .08 1.00

Populatn =-.39 -.86 1.00

I/A -.69 .09 .14 1.00
Constant 222 .17 =-.35 =-.71 1.00

lnsl
'**I

Non-significant,
Significant at 17 level

‘%’ = Gignificant at 5% level
Ind. = Individual




TABLE 31

|

|

|

| Farm land tax per acre
|

|

| Manitoba 1971

|

o ———— - o e e o ———— fommm——— +
| | | I | | |
|[Variable| Unit | Co-eff. | T-ratio] Stnd. | Elast.|
|[Name | | | | Co-eff.lat mean|
| I | | | | |
mm—————— e fommmm e tmmmm - pommm - o +
|Price | $ | 0.00884 | 4.64%*] 0.39053| 0.559 |
|PopuDen | Ind. | 0.04168 | 2.88*%| 0.,28290| 0.238 |
|Non-farm| $ [ -0.01176 | =1.79* |-0.13304|-0.045 |
| Improved| % | 1.35650 | 7.74*%*%] 0,46428) 0.717 |
|]Constant | S | -0.54523 | =-6.08%%* | |
mmm R mmmm o o ———— o ———— e i +
R-square=0.81 F-ratio=104.98 Observations=107

CORRELATION MATRIX:

Price 1.00

PopuDen -.68 1.00

Non-farm .32 =-.76 1.00

Improved -.64 0.26 -.06 1.00
Constant =.17 -.08 .05 -.46 1.00

‘ns’ Non-significant,

‘#%’ = Sjpnificant at 17 level
‘*’ = Gignificant at 5% level
Ind.

Individual




TABLE 32

|
|
|
Farm land tax per acre |
|
|
Manitoba 1976 |

|

o Hommm e R ettt o mmmm e o +
| | | | | | |
|Variable| Unit | Co-eff. | T-ratio] Stnd. | Elast.|
|IName | | | | Co-eff.lat mean]|
| | [ | | | |
Fommm e e e Fmmmmm - e fomm +
|PRICE | S | 0.00524 | 5.,05*%*| 0.38627| 0.412 |
|PopuDen | Ind. [ -0.00243 | -0.12ns|-0.01109|-0.007 |
[Non-farm| S | 0.01714 | 2.47%%) (0.,17883] 0.051 |
|Improved | % | 2.84990 | 10.01**| 0.56215] 0.797 |
[Constant | (3 | =0.55147 | =3.96%*% | i
tommm - e s e et e e e e e tomm 4
R-square=0.83 - F-ratio=121.78 Observations=107

CORRELATION MATRIX:

Price 1.00

PopuDen -.58 1.00

Non-farm .14 =-.74 1.00

Improved -.62 .14 .11 1.00
Constant =-.01 -.,12 .05 -.62 1.00

‘ns’ Non-significant,

kK Significant at 1% level
“*’ = Gignificant at 5% level
Ind. Individual

]
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| |
| TABLE 33 |
| |
| Farm land tax per acre |
| |
| |
| Saskatchewan 1971 |
| |
tommm to—————- fmmmm e e fmmm e D Tt +
| | | | | | |
|Variable|] Unit I Co-eff. | T-ratiol Stnd. | Elast. |
| Name | i | | Co-eff.lat mean|
| | | | | | |
fmmmm——— Fmm————— oo fomme e pmmm—— - fommm - +
|Price | S | 0.00743 | 10.04**| 0.46753| 0.548 |
| PopuDen | Ind. | 0.00959 | 1.15ns| 0.04134] 0.030 |
[Non-farm| S | -0.00502 | -3.02%*%|-0.08956|-0.015 |
| Improved | % | 0.76440 | 11.45*%*%| 0.46430| 0.636 |
|Constant | S | -0.16582 | =4.70%%| | |
fommmm e e et e atat dmmm o m——— - +
R-square=0.75 F-ratio=220.04 Observations=291

CORRELATION MATRIX:

Price 1.00

PopuDen -.51 1.00

Non-farm .01 -.08 1.00

Improved -.64 .11 -.08 1.00
Constant =-.14 -.11 .03 .55 1.00

‘ns’ = Non-significant,

‘#%’ = Gignificant at 1% level
‘#’ = Gignificant at 57 level
Ind. = Individual




+
|
|
|
|
|
|
|
|
fmmmm———— tomm————- +
| | |
|Variable| Unit |
| Name | |
| | |
e it e +
| PRICE | S |
|PopuDen | Ind. |
|INon-farm| S |
| Improved] % |
|Constant | S |
t-—m———— t-————— +

R-square=0.,71

CORRELATION MATRIX

Price 1.00
PopuDen -.32 1.
Non-farm =-.14 -,
Improved =-.69 .
Constant =-.02 -,
‘ns’ = Non-signifi
‘**%’ = Gignificant
’*’ =1

Significant
= Individual

Ind.

TABLE 34

Farm land tax pe

Saskatchewan

0.00458
0.01459
-0.01241
1.06990
-0.19513

F-ratio=178.

00

08 1.00

04 .03 1.00

17 .06 -.61 1.00

cant,
at 1% level
at 5% level

+

I

|

I

r acre |
I

|

1976 |
|

------- Fomm et
| I |
T-ratio] Stnd. | Elast.|
| Co-eff.|at mean|

| I I

------- - SEUREIN - SO~
9.89%*| 0.48403| 0.550 |
1.20ns| 0.04191| 0.028 |
-7.48%%|-0.242711-0.033 |
9.18*%*%| 0.41983| 0.615 |
-3.31%%| | [

------- it s
80 Observations=291




T e e e s S e e D e - - — S P n S S - - - —— -

+

|

| TABLE 35
|

| Farm land tax pe
|

|

| Alberta 197
|
Fommm Fmm————— omm e 4=
| | | |
|Variable| Unit | Co-eff. |
|Name | I |

| | | I
Fmmmm e R +-
|Price | $ | 0.00598 |
|PopuDen | Ind. | 0.02195 |
|Non-farm| $ | -0.00233 |
| Improved | % [ 0.79629 ]
IConstant| $ | -0.21577 I
tmm - fmmm———— R +-

R=square=0.84 F-ratio=65.2
CORRELATION MATRIX:

Price 1.00

PopuDen -.13 1.00

Non-farm =-.34 -.79 1.00

Improved -.46 -.13 .34 1.00

Constant

Insf
l**’
ok’

Ind.

--05 _005 _000 _-80 1-00

Non-significant,

= Significant at 17 level
Significant at 5% level
Individual

+
|
|
|

r acre |
I
|

/| I
[

------- e Rttt TS

| | |

T-ratio] Stnd. | Elast.|

| Co-eff.|at mean|
| | |

------- s s

6.97*%% | 0.61582] 0.542]

2.83*%% | 0.36512] 0.151]

-1.15ns|-0.15619]| -0.031]

4,70*%*% |-0.30896] 0.580]

=-2.17% | | |

------- e ialatat L PP S

2 Observations=54




TABLE 36

Farm land tax per acre

Alberta 1976

dmmmm e e et tommm - e +
[ | | [ | | |
|Variable| Unit | Co-eff. | T-ratio] Stnd. | Elast.|
| Name | | | | Co-eff.|lat mean|
[ | | | | | |
e tommmm e et TP P tomm e e Fommmm - 4
|PRICE | $ | 0.00294 | 8.77%%] 0.62273] 0.568 |
|PopuDen | Ind. | 0.02300 | 2,11% | 0.37328] 0.127 |
[Non-farm| $ | -0.00052 | -0.25ns|-0.04287|-0.008 |
|Improved | % | 0.78476 | 3.51**| 0.18027| 0.409 |
|Constant | $ | -0.11844 | -0.86ns| [ ]
o o ———— o tomm - fommm e +
R-square=0.89 F-ratio=98.26 Observations=54

CORRELATION MATRIX:

Wealth 1.00

PopuDen -.25 1.00

Non-farm =-.03 -.92 1.00

Improved -.33 -.11 .20 1.00
Constant =-.10 =-.02 .02 -.85 1.00

’ ’
ns
l**f

Non-significant,
Significant at 1%Z level

‘%’ = gignificant at 5% level
Ind. = Individual




TABLE 37

| !
| |
| |
I Total expenditure |
| I
| I
| Manitoba 1971 I
| |

fmmm————— pmmm———— e ittt fmmmmm - o —————— T +
I | | | | | |
|Variable| Unit | Co-eff. | T-ratiol Stnd. | Elast.|
|Name | | | | Co—-eff.|at mean]
I | | | | | |
fommmm e tomm - fommmm e - e tommm - +
|Wealth | $ | 0.00193 | 1.31ns] 0.08619| 0.089 |
[Non-farm| $ | 0.04842 | 5.60*%*| 0.29773| 0.123 |
|Populatn| Ind. | 57.41000 | 5.60%*| 0.39297| 0.356 |
|Improved] % ] 1.24950 | 7.08%%| 0.37469] 0.461 |
|Constant | $ ] -8922.80000 | -0.50ns]| | |
Fommm e omm e fmm—— - fmmm———— Fmmm———— +
R-square=0.84 F-ratio=132.07 Observations=107

‘ns’ = Non-significant,

‘#%’ = Gijpgnificant at 1% level
‘#’ = Gignificant at 5% level
Ind. = Individual




TABLE 38

Total expenditure

Manitoba 1976

tomm R o mmmmm o pomm————— e +
| 1 | | | | |
|[Variable] Unit | Co-eff. | T-ratiol Stnd. | Elast.|
| Name | | | | Co-eff.lat mean]
| | | | | | }
e e Fommm— - e ettt T e e +
iWealth | $ [ 0.00336 | 2.86%**)] 0.17721| 0.183 |
|Non-farm| $ I 0.07698 | 5.43*%%] 0.336921 0.143 |
|Populatn! Ind. | 81.91800 | 3.88*%*%] 0,29150) 0.250 |
|Improved| 4 H 2.46970 | 6.71*%*%} 0.35161| 0.459 |
[Constant| S | -23038.00000 | -0.64ns]| | |
- fommm——— o ———— e pmmmm - Fommm tmm————— +
R-square=0.85 F-ratio=143.,80 Observations=107
‘ns”’ Non-significant,

*%’ = Significant at 1% level
'*" = Gignificant at 3% level
Ind. = Individual




TABLE 39

i |
i |
| ‘ |
| Total expenditure |
i |
I I
| Saskatchewan 1971 |
I [

T mmm e pmmmm fmmmm - S e ——— +
| | | I | I I
|[Variable| Unit | Co-eff. | T-ratio| Stnd. | Elast.]|
|Name | | | | Co-eff.|at mean]
| I | I | [ |
S T R T o ————————— e e o T +
|[Wealth | $ | 0.00299 | 4,14%%| 0,.16177| 0.146 |
|INon-farm| $ | 0.07036 | 25.90**| 0.58606| 0.130 |
|Populatn| Ind. | 45.67300 | 6.31*%*%| 0.18484| 0.147 |
|Improved | % | 0.85353 | 10.53*%*%| 0.35944| 0.463 |
iConstant | $ | =32919.00 | 3.74%% | |
T —— SRR ——— o e o R +
R-square=0.86 F-ratio= 447.90 Observations=291
‘ns’ = Non-significant,

‘*%’ = Significant at 1% level

‘*’ = Gignificant at 5% level

Ind. = Individual




TABLE 40

|
|
|
| Total expenditure
I
|
| Saskatchewan 1976
|

to-m - tomm - e ittt T e domm e R +
| I I | | I I
|Variable| Unit | Co-eff. | T-ratio| Stnd. | Elast.|
|Name | | | Co-eff.lat mean|
| I I I | I
i e e e e e +
|Wealth | $ | 0.00321 | 5.10%*%| 0.26546| 0.235 |
|Non-farm| $ | 0.06161 | 19.35*%*| 0.51927| 0.093 |
|Populatn| Ind. | 72.83600 | 5.89%*| 0.19012| 0.132 |
| Improved]| % | 1.01920 | 5.48%%| 0,26016| 0.350 |
|Constant | S | 86269.00000 | 4 . B5%% | | |
e T e fommmm e e e +
R-square=0.81 F-ratio=300.81 Observations=291
‘ns’ = Non-significant,

%" = Gjignificant at 1% level

‘#’ = Significant at 5% level

Ind.

Individual




TABLE 41

Total expenditure

Alberta 1971

| e et Hmmmmm e L o e +
: | | | | | [ !
| |Variable| Unit | Co-eff. | T-ratio| Stnd. | Elast.]
! |IName | I [ | Co-eff.|at mean|
| [ | [ | | | |
| pmmmm———— Hommmm——— mmmmm e Fommmmmmm pom e pmmm +
| |Wealth | $ | 0.00232 | 1.19ns| 0.07760| 0.087 |
{ |Non-farm| $ I 0.05988 | 10.42%*| 0.64721| 0.266 |
? |Populatn| Ind. | 65.58400 | 4.00**| 0.25549| 0.242 |

|Improved| % | 1.46950 | 4.99%*| 0.,28564| 0.437 |

|Constant | $ | =51728.00000 | =-0.49ns| | |

i tommmm - et L e m - D et e -+

R-square=0.9%4 F-ratio=183.17 Observations=54

‘ns’ = Non-significant,

‘%%’ = Gignificant at 1% level

‘%’ = Significant at 5% level

Ind. = Individual




TABLE 42

|
I
[
Total expenditure I
[
|
Alberta 1976 |

|

mmmmm tmmm - e e ettt R +
| | | I [ | |
IVariable| Unit ] Co-eff. !} T-ratiol Stnd. | Elast.|
|Name | | ] | Co-eff.|at mean|
| i | [ | | I
o e e e tomm—m e Fommm——— +
[Wealth | S ! 0.00188 | 1.58*% } 0.09112 0.117 |
[Non-farm] $ I 0.09330 | 10.10**%| 0.81278] 0.365 |
{Populatn| Ind. } 39.97700 | 1.19ns| 0.10361] 0.090 |
fImproved| A [ 2.13200 | 3.74%%) 0.18507] 0.355 |
[Constant]| $ | 210920.00000 | 0.91ns| | |
tomm - fomm e ettt fmmm o e om +
R-square=0.94 F-ratio=192.26 Observations=54

‘ns’ = Non-significant,

‘k%’ = Sipgnificant at 1% level
‘#’ = Significant at 5% level
Ind. = Individual




TABLE 43

|

|

I

| Expenditure per acre
|

I

| Manitoba 1971

|

o fomm o Fommm fommmm - pommmm—— +
' | | | | | | |
| |Variable] Unit | Co-eff. | T-ratio| Stnd. | Elast.]|
| Name | | | | Co—eff.lat mean|
| | | | | | |
e e fmmmmmm e e o m o mm———- +
|Price | s | 0.00809 | 3.39%%] 0.22925| 0.348 |
|PopuDen | Ind. | 0.08224 | 4.,52%*%| 0.,35827) 0.319 |
|Non-farm| $ I 0.04852 | 5.89*%*| 0.35227] 0.126 |
| Improved | % | 1.22460 | 5.57%%| 0.26904| 0.440 |
|[Constant| S | -0.39827 | =3.54%% | |
mmmm Fmmm———— e Fommmm fommmm——— mm————— +
R-square=0.87 F-ratio=175.74 Observations=107
‘ns’ = Non-significant,
‘%%’ = Gjijgnificant at 1% level
‘*’ = Significant at 5% level
Ind. = Individual




TABLE 44

|
|
!
Expenditure per acre |
|
]
Manitoba 1976 |

|

tommm—— - Fomm - Fmmmm e fomm Fomm - e +
| | ] | ! | |
|Variable| Unit | Co—-eff. | T-ratio] Stnd. | Elast.|
|Name i | ] | Co-eff.|at mean]
| I | | | | ]
Fom pommm e tommm— e et R +
|Price | $ 0.00698 5.25%*%| 0.24627] 0.354

iPopuDen | Ind. -0.03842 -1.51ns}|=-0.084001-0.074

| ! I
| | !
| 0.16236 | 18.31**| 0.81108] 0.310 |
| | !
| I |

|INon=-farm| S

|Improved| % 2.87380 7.88%%] 0.27142| 0.519
[Constant | $ -0.36790 -2.06% | I

o o o e fmm e o — e R +
R-square=0.94 F-ratio=366.10 Observations=107
‘ns’ = Non-significant,

‘%%’ = gignificant at 1% level

%’ = gignificant at 5% level

Ind. = Individual




e mmmmmm e — e ————————————
|

| TABLE 45

|

| Expenditure per acre

I

|

I Saskatchewan 1971

|

o ————— e R T mmm———— +
| I | | I
|Variable| Unit | Co-eff. | T-ratio]
|Name | ] | |
| | | 1 |

tommm tomm————— et o ———— +
[Price ! $ | 0.00535 | 4.65%%]
|PopuDen | Ind. | 0.07450 | 5.73%%|
[INon-farm| 8 | 0.07387 | 28.64%%]
|Improved| % | 0.73211 | 7.06%*%*|
|Constant| $ | 0.07766 | 1.42ns]|

$mm———— e pommm———— fommmmm e $ommmm +
R-square=0.83 F-ratio=354.72

‘ns’ = Non-significant,

i

fkEC Significant at 1% level
‘%’ = gignificant at 5% level
Ind. = Individual

Stnd. | Elast.|
Co-eff.lat mean]

0.179251 0.254 |
0.171021 0.152 |
0.70232) 0.141 |
0.236751 0.393 |

|

Observations=291



TABLE 46

Expenditure per acre

Saskatchewan 1976

e —————

———————— +--—-——-+-—-—-—-————----+——————-—+—--—-——-+-——-—-—+
| 1 | | | |

|Variablel Unit i Co-eff. { T-ratiol stnd. | Elast.l|
| Name | | | | Co-eff.lat mean|
! | | | | 1 1
Fomm————— B B fomm———m— 4o R +
|Price | $ | 0.00378 | 4.22%%] 0.20232| 0.269 |
{PopuDen | Ind. l 0.09959 | 4 ,22%%| 0.14479] 0.113 |
{Non-farml $ | 0.06365 | 19.83%*] 0.63013] 0.010 |
|Improvedl! % | 1.08560 | 4.82%%] 0.21568] 0.369 |
|Constant]| $ i 0.30711 | 2 69%* | i |
B s B fommmmmm fommm fomm O +
R-square=0.73 F-ratio=189.30 Observations=291
‘ns’ = Non-significant,

rx%x’ = Significant at 1% level

%’ = Significant at 5% level

Ind. = Individual




+ __________________________________________
|

| TABLE 47

|

| Expenditure per acre

|

|

] Alberta 1971

|

fommm————— fomm———- fommmmmmmm T +
| 1 | | |
|Variable| Unit | Co-eff. { T-ratiol
[Name | | | |
l | | | !

fomm————— fom———— fommmmmm—— fommm———— +
{Price | $ | 0.00619 | 3.82%%]
|PopuDen | Ind. | 0.10319 | 7.04%*%|
[Non-farm| $ | 0.05017 | 13.07%%*|
|Improvedl % | 0.87369 | 2.73*%%|
|Constant | $ | 0.07784 | O0O.4lns|

fomm - fomm———— fommm fomm————— +
R-square=0.98 F-ratio=636.98

‘ns’ = Non-significant,

‘x%’ = Significant at 1%2 level
*%x’ = significant at 5% level
Ind. = Individual

Sstnd. | Elast.
Co-eff.lat mean

0.11640| 0.212
0.31579] 0.268
0.61353| 0.247
0.061921 0.240

Observations=54



TABLE 48

| I
| I
| |
| Expenditure per acre |
| |
i !
| Alberta 1976 |
l I

t-——————- $-————— fommmm e e fom————— pmm————- +
| } | | | | |
{Variable| Unit | Co-eff. | T-ratiol Stnd. | Elast.]|
|Name | | | | Co-eff.lat mean|
| | | I | ] !
fommmm——— e e ettt Fommmm fmm—————- pmmm———— +
|Price | $ | 0.00273 | 1.64ns} 0.06553| 0.145 |}
|PopuDen | Ind. | 0.36388 | 6.71**] 0.66903| 0.555 |
iNon-farm| $ | 0.02935 | 2.85%*%| 0.,27485) 0.124 |
[Improved| % | -0.60301 | -0.54ns|-0.01576|=-0.087 |
[Constant| S | 1.1714 | l.71ns| | |
o m———— N R o o mm————— fmm e ——— fmmm———— +
R-square=0.96 F-ratio=334.53 Observations=54

“as’ = Non-significant,

‘%%’ = Significant at 1% level
‘*’ = Significant at 5% level
Ind. = Individual




TABLE 49

]
|
|
Average land price |
|
|
Manitoba 1971 ]

|

Fmm————— 4o fommmm e fmm——————- fommmmm o +
| | i | | | |
|Variable}| Unit i Co-eff. | T-ratiol Stnd. | Elast.|
|Name ] | | | Co-eff.}at mean]
i | | i | ] |
fommm tmm————- fommmmm e fmm—————- fmmm—— o ————- +
|SoilPrdll A | 1.17560 | 3.75**| 0.16756] 0.023 |
1SoilPrd2| A ] 0.63168 | 8.94%*%| 0,42814] 0.255 |
[SoilPrd3| % | 0.40168 | 4.82%%x| 0.20493] 0.131 |
{Distance| Miles | 392.05000 | 4.11%*} 0.18779| 0.025 |
|Building| $ | 0.82331 | 5.06**| 0.26256|1 0.101 |
|PopuDen | Ind. i 1.46980 | 4.15%%| 0.22589| 0.133 |
[FarmSizel| % | -0.13501 | -1.46ns]1-0.070631-0.101 |
{FertChem| $ ] 10.36700 | 3.61%%} 0.19186| 0.148 |
jConstant| $ | 20.92900 | 3.10%%*| | |
Fmmmm———— fom————- fom e fomm—————— fom—————- fmm————- +
R-square=0.87 F-ratio=79.53 Observations=107

CORRELATION MATRIX:

SoilPrdl
SoilPrd2
SoilPrd3
Distance
Building
PopuDen

FarmSize
FertChen
Constant

’ ’
ns
Ty

1.00
.03 1.00
.08 .37
.09 -.22
.22 .22
-.05 -.33
-.08 .47
-.53 -.16
.16 -.62

1.00
-.27 1.00
.20 -.20 1.00
-.21 -.25 -.30 1.00
.22 -.06 -.21 -.34
-.21 .05 -.39 -.17
-.45 .23 .09 .23

Non-significant,
Significant at 1% level

‘%’ = Significant at 5% level

Ind.

Individual

1.00
.16 1.00
—-86 _-28 1-00




e et L L L L PO +
| |
| TABLE 50 |
| |
i Average land price |
| ]
| |
| Manitoba 1976 ]
i |
tmm—————— t-=————- Fmmmmmmmme e Fommmm—— t-—mm - fmm————— +
| | | | | | |
|[Variable| Unit | Co-eff. | T-ratio] Stnd. | Elast.|
| Name | ] | | Co—-eff.lat mean|
] | | | | ] ]
om - $-—m———- Fommmm e i tommm - +
iSoilPrdl| % | 3.0985 | 3.67**} 0.15718| 0.026 |
1S0ilPrd2| % | 1.55990 | 7.99%%| 0.37629t 0.269 |
|So0ilPrd3| % i 0.95930 | 4.26%**%] 0.17419} 0.134 |
[Distance] Miles | 695.96000 | 2.31* | 0.11864} 0.019 |
}Building]| $ | 2.00530 | 4.66%*] 0.245621 0.087 |
|PopuDen | Ind. | 4,18460 | 4.47%%| 0.25933| 0.160
|FarmSize| % ] -0.91665 | =-3.63*%*%|-0.17069(-0.293 |
|FertChem| $ | 33.03900 | 4.33*%*%] 0.21763] 0.202 |
|ZForeign| % | 1.69990 | 4.33*%*%} 0.19055| 0.115 |
|Constant | $ i 48.31000 | 2.61lns]| ] ]
tommm———— e Fommmmm - Fomm - tmm———— tmm————— +

R-square=0.88 F-ratio=78.79 Observations=107

CORRELATION MATRIX:

SoilPrdl 1.00

SoilPrd2 .04 1.00

SoilPrd3 .08 .39 1.00

Distance .03 -.28 -,29 1.00

Building .20 .25 .18 -.19 1.00

PopuDen -,02 .30 ~.18 =-.31 -.41 1.00

FarmSize -.09 .40 .20 .08 -.13 -.36 1.00

FertChem =-.53 -.19 -.21 .15 -.,32 -.,19 .16 1.00

%ZForeign .07 .23 .15 -.44 -.,03 .09 -.20 -.14 1.00
Constant .15 -.63 -.46 .21 .08 .24 ~-,81 -.26 -.15 1.00

‘ns’ = Non-significant,
‘%%’ = Gignificant at 1% level
‘%’ = Significant at 57 level

Ind. = Individual




TABLE 51

Average land price

Saskatchewan 1971

tommm - pmmm———- ettt S L e e dommm - Fommm——— +
| | ] l ] | |
|Variable| Unit ! Co-eff. | T-ratio] Stnd. | Elast.}|
| Name | | | | Co—-eff.lat mean|
| ] | | | i ]
e fmm—————— fommm - tommmm———— tmmm————— S +
|SoilPrdl| Z | 0.86772 | 13.67**%| 0.,52745} 0.055 |
|So0ilPrd2| % | 0.54935 | 14.82*%*%| 0.68343}) 0.180 |
1SoilPrd3| % | 0.34649 | 10.98**%| 0.46289| 0.180 |
|SoilPrd4| % | 0.13413 | 2.61*%*| 0.10080} 0.023 |
IDistance| Miles | 296.13000 | 7.41%%] 0.215761 0.020 |
|Building] $ I 0.52396 | 1l.44ns} 0.06756| 0.022 |
|PopuDen | Ind. : | 3.87460 | O0.66ns| 0.26543] 0.167 |
|FarmSize| % | -0.39573 | =9.27%%|~-0,38837|-0.301 |
JFertChem| $ | 6.97290 | 2.65*%] 0.09640}| 0.032 |
iConstant | $ i 38.07800 | 13.19%%* | |
tomm————— pmm———— e Fmmm———— tommm———- fmmm———— +

R-square=0.81 F-ratio=130.89 Observations=291

CORRELATION MATRIX:

SoilPrdl 1.00

SoilPrd2 .39 1.00

S0ilPrd3 .39 .69 1.00

SoilPrdé .26 .58 .57 1.00

Distance .05 -.12 -.11 -.14 1.00

Building =-.08 =-.07 -.07 -.11 -.34 1.00

PopuDen -.,26 -.26 -.19 .03 .03 -.46 1.00

FarmSize .15 .17 .33 28 .14 -.,45 -.18 1.00
FertChem =-.51 -.19 -.04 -.01 -.06 -.01 .00 -.12 1.00
Constant =.17 -.52 =-.74 =-.,72 .01..36 -.18 -.63 ~-.06 1.00
‘ns’ = Non-significant,

‘%%’ = Significant at 1% level

‘%’ = Significant at 57 level

Ind. = Individual




TABLE 52

i
|
|
Average land price ]
|
I
Saskatchewan 1976 |

1

tomm————— Fom————- tommmm e tmmm————- tmm—————- e +
| l | | | | |
|Variable| Unit i Co-eff. | T-ratio}] Stnd. | Elast.]
|Name ] ] | | Co-eff.lat mean|
| ! | | i ! 1
Fom—————— e tmmmm - pommm———— e ettt Fom————- +
|SoilPrdl| % | 1.84960 | 9.66**%] 0.42708| 0.049 |
[SoilPrd2| % | 1.67500 |} 14.36**%| 0.79160) 0.230 |
|1So0ilPrd3| Y4 1 1.03150 | 10.18**| 0.54345| 0.224 |
{S0ilPrd4| % I 0.64181 | 3.78%*%*} 0.18322| 0.046 |
|Distance}] Miles | 794 .46000 | 6.32%*%| 0.,21989| 0.022 |
|Building]| $ ] 1.92250 | 1.46**%| 0.06671) 0.020 |
|PopuDen | Ind. | 9.92200 | 5.55*%*%| 0.26969| 0.159 |
|FarmSize| % ] -1.04970 | -7.53**%{-0,391351-0.334 |
|FertChem| $ ] -0.58618 | -0.07ns|-0.00308(-0.001 |
|ZForeign]| % | 2.87140 | 4.11%%] 0.13787} 0.052 |
|GovtOwnd| % ] -4,28830 | -3.97%*%|{-0,14581[-0.034 |
[Constant| $ I 82.723 | 9.22%% I |
to—————— tm————— tomm e te—————— Femm————- e +

R-square=0.74 F-ratio=72.65 Observations=291

CORRELATION MATRIX:

SoilPrdl 1.00

SoilPrd2 .39 1.00

SoilPrd3 .40 .71 1.00

SoilPrdé .31 .64 .63 1.00

Distance .01 -.16 -.15 -.18 1.00

Building -.05 -.06 -.07 -.10 -.31 1.00

PopuDen -.23 -,27 -.22 -.06 -.04 -.38 1.00

FarmSize .13 .19 .17 .32 .04 -.,33 -.31 1.00

FertChem -.52 -.20 -.06 -.04 -.07 .02 -.,03 =-.12 1.00
ZForeign =~.15 -.24 -.,23 -,31 .04 .02 .12 .02 .08 1.00
GovtOwnd =-.13 -.22 -.26 -.23 .15 .08 .20 -.50 .02 .00
Constant ~-.18 -.53 -.74 -.68 .08 .25 -,02 -.67 -.05 -.09
GovtOwnd 1.00

Constant .30 1.00

‘ns’ = Non-significant,

"%’ = Significant at 1% level '
‘*’ = Significant at 5% level

Ind. = Individual




TABLE 53

| |
| |
| !
| Average land price |
| |
| I
| Alberta 1971 ]
l I

fmm——————- fmm————- fommm—m fommm————— et pmm————- +
| ] | | ] | |
{Variable| Unit | Co-eff. | T-ratio| Stnd. | Elast.|
|Name ] ] | | Co=-eff.lat mean]|
| | ! | | | ]
fmmmmm——— fmmm———— fommm e pmm—————— fmmm————- fmmm———— +
ISoilPrdl| A | 0.36314 | 0.99ns| 0.067541 0.019 |
1SoilPrd2| % ] 0.50626 | 3.77*%} 0.16299) 0.121 |
1SoilPrd3| A | 0.19910 | 1.08ns} 0.044331 0.068 |
|Distance]| Miles | 670.85000 | 6.07**| 0.39062| 0.092 |
[Building| $ | 2.08200 | 3.46**| 0.29061] 0.166 |
|PopuDen | Ind. | 1.26570 | 3.53%%| 0.20454) 0.096 |
|FarmSize| yA ] -0.52075 | -3.26%*%(-0.216931-0.320 |
|FertChem| $ ] 31.77800 | 6.79%*%] 0.36882| 0.395 |
|Constant| S i 29,30100 | 3.15%%| | i
fmm—————— mm————— fomm e fmm—————e fmm————— fmm————— +
R-square=0.94 F-ratio=81.20 Observations=54

CORRELATION MATRIX:

SoilPrdl 1.00

SoilPrd2 .27 1.00

SoilPrd3 .07 .05 1.00

Distance -.52 .04 .00 1.00

Building -.35 -.34 -.29 -.06 1.00

PopuDen .05 .13 .25 -.23 -.50 1.00

FarmSize .38 .29 .28 -.08 =-.69 0.15 1.00

FertChem -.43 -.39 -.01 -.06 .19 .03 -.41 1.00
Constant =-.10 -.30 -.74 .12 .51 -.33 -.68 -.05 1.00

‘ns’ = Non-significant,

%%’ = Significant at 1% level
‘%*’ = Significant at 5% level
Ind. = Individual




TABLE 54

I I
| I
I I
i Average land price [
I I
| l
| Alberta 1971 |
| |

tommm R o - e fommm e Fommm——— +
| | i | I ] |
|Variable| Unit | Co-eff. | T-ratio} Stnd. | Elast.]
|Name | | | | Co~eff.lat mean]
| | | i | | |
fomm o e tom e e tommm e +
|SoilPrdl| ¥4 | -0.25267 | -0.18ns]~-0.01412({-0.004 |
|S0ilPrd2| % ] 0.66797 | 1.36ns! 0.06462| 0.054 |
|So0ilPrd3| % | 0.27610 | O0.42ns}| 0.01847) 0.032 |
|Distance] Miles | 2078.20000 | 4.98**} 0.36360| 0.097 |
|Building| $ | 10.33800 | 4.16**| 0.37535| 0.217 |
|PopuDen | Ind ] 2.71450 | 3.22*%*| 0.20750| 0.078 |
|FarmSize| % | -1.88350 | -3.38*%*%|-0,23576|-0.393 |
|FertChem| $ | 117.14000 | 6.91**| 0.40850| 0.495 |
[Constant | $ | 101.11000 | 3.02%%*) | |
tom - Fmm o m e Fommmm e tommmm R +
R-square=0.95 F-ratio=66.04 Observations=54

CORRELATION MATRIX:

SoilPrdl 1.00

SoilPrd2 .29 1.00

So0ilPrd3 .08 .03 1.00

Distance =-.54 .01 -.04 1.00

Building -.43 -.34 =-.,24 .04 1.00

PopuDen .13 .14 .23 -.35 -.50 1.00

FarmSize .41 .29 .25 ~-.15 =-.67 .19 1.00

FertChem -.41 -.38 .01 -.05 .14 .04 -.38 1.00
Constant -.22 -,29.-.73 .17 .49 -,30 -.69 -.08 1.00

‘ns’ = Non-significant,

‘*%’ = Significant at 1% level
‘*’ = Significant at 5% level
Ind. = Individual




TABLE 55

/

| I
| |
i I
i Price with land tax per acre |
| I
I |
| Manitoba 1971 ]
i I

fmmm———— tmmm———— fommm tommm———— tommm - e i +
l | | | l | |
[Variable| Unit | Co-eff. | T-ratio] Stnd. | Elast.|
[Name | i ] | Co-eff.lat mean|
| i | | | ! |
R ettt tomm - D et Fommmm e Fomm——— - e +
ITax/Acre| $ | 11.80000 | 3.58**| 0.26719| 0.187 |
{SoilPrdl] % ] 0.77073 | 2.43*%*%| 0.10985} 0.015 |
{SoilPrd2| % | 0.42552 | 4.83*%*%] 0.28841) 0.172 |
iSoilPrd3| Z | 0.32547 | 3.99**| 0.16605] 0.106 |
IDistance| Miles | 355.79000 | 3.92%*%| 0.17042} 0.022 |
|Building]| $ I 0.78960 | 5.13*%*| 0.25181| 0.097 |
{PopuDen | Ind. ] 0.98711 | 2.56**] 0.,14402| 0.085 |
|[FarmSize| Z i -0.07171 | -0.60ns|{=-0.037521-0.054 |
[FertChem| $ | 8.19190 | 2.95%*| 0,15161} 0.117 |
|Constant| $ ] 18.56200 | 2.90%%| | i
tom e ——— tommm——— tommm e e Fommm - tomm———— +
R-square=0.88 F-ratio=80.72 Observations=107

CORRELATION MATRIX:

Tax/acre 1.00

SoilPrdl -.36 1.00

SoilPrd2 -.65 .25 1.00

SoilPrd3 =-.26 .16 .44 1.00

Distance -.11 12 -,09 -.23 1.00

Building -.06 .23 .20 .21 -.19 1.00

PopuDen -.40 .10 .04 -.,07 -.18 -.25 1.00

FarmSize .20 -.15 .22 .16 -.08 -.22 -.39 1.00

FertChem =-.22 -.40 .02 -.14 .07 =-.37 ~-.06 .10 1.00
Constant =-.10 .19 -.,40 -.40 .23 .10 .26 -.86 =-.25 1.00

‘ns’ = Non-significant,

‘*%’ = Significant at 1% level
‘*” = Gignificant at 57 level
Ind. = Individual




o o +
| |
| TABLE 56 |
| |
| Price with land tax per acre ]
i ]
| |
| Manitoba 1976 |
| ]
fommmm - o m Fomm e e tomm e it tomm— - +
| | | | | ] |
|Variable| Unit ] Co-eff. |} T-ratiol Stnd. | Elast.|
|Name ] | [ |] Co-eff.lat mean|
| | | | | | |
Fmmmm———— fmmm e e R it tmmm - S ittt +
|Tax/Acre| $ l 19.62200 | 3.49%*%| 0.26629f 0.250 |
|1SoilPrdli 4 | 2.10410 | 2.49%%] 0.10674) 0.178 |
|So0ilPrd2| % | 1.01470 | 4.19%%| 0.24476| 0.175 |
]SoilPrd3| % | 0.66921 | 2.93*%*; 0.12151] 0.093 |
IDistance] Miles | 508.25000 | 1.75 *{ 0.08665! 0.014 |
|Building]| $ | 2.11190 | 5.17%*%| 0.25867| 0.092 |
fPopuDen | Ind. | 2.69700 | 2.74%%)] 0.16714) 0.103 |
|[FarmSize] Z ] -0.66836 | -2.68*%*%|~0,12445|-0.213 |
[FertChem| $ | 27.17400 |+ 3.67**%] 0.17900] 0.167 |
|ZForeign| % | 1.69070 | 4.55%*| 0.19000| 0.115 |
|Constant| $ i 32.441 | 1.79 * | |
domm————- Fmm———— e e drmm————— Fomm +

R-square=0.89

F-ratio=80.36

CORRELATION MATRIX:

Observations=107

Tax/acre 1.00

SoilPrdl -.34 1.00

SoilPrd2 -.65 .24 1.00

SoilPrd3 =-.36 .19 .51 1.00

Distance -.19 .09 -.09 -.20 1.00

Building .07 .16 .14 .14 -.20 1.00

PopuDen -.43 .13 .07 .01 -.19 -.40 1.00

FarmSize .29 -.18 .11 .07 .02 -.10 ~-.43 1.00

FertChem -.23 -.41 .01 -.11 .18 -.32 -.07 .09 1.00
#Foreign -.01 .07 .18 .14 -,43 -,03 .08 -.19 -.13 1.00
Constant -.25 .22 -.30 -.33 .25 .05 .32 -.83 -.11 =-.15
Constant 1.00

‘ns’ = Non-significant,

l**l
l*l
Ind.

= Significant at 17 level
= Significant at 5% level
Individual




TABLE 57

Price with land tax per acre

Saskatchewan 1971
e Fomm——— fommmmmmm e Fommmm - Fomm - Fommm +
I | | l | | |
IVariable| Unit | Co-eff. | T-ratio] Stnd. | Elast.|
|Name | | | | Co-eff.lat mean]
| ! | | | | i
R i e Fommmmm e R e tommm— e fomm e +
|Tax/Acre| $ l 21.84000 | 7.90**| 0.34700{ 0.296 |
|S0ilPrdl| % ] 0.51046 | 6.92*%*| 0.31028] 0.032 |
1S0ilPrd2i 4 | 0.30687 | 6.75**%| 0,38177| 0.101 |
{SoilPrd3| YA | 0.21577 | 6.53**] 0,28826} 0.112 |
ISoilPrdé4 | Z | 0.07507 | 1.59 *| 0.05642| 0.013 |
|Distance] Miles | 260.99000 | 7.16**| 0.19016| 0.018 |
|Building| $ | 0.71870 | 2.17 *| 0.09267| 0.030 |
|PopuDen | Ind. | 2.35990 | 3.74*%*%| 0.15167] 0.101 |
|IFarmSize| )4 | ~0.26342 | -6.25%*}~-0.25853|-0.200 |
JFertChem| $ | 13.30100 | 5.28%**} 0.18388] 0.603 |
|Constant| $ ] 26.71000 | 8.95%% ] |
tom—mm D R ittt e e Fommm e R e e +

R-square=0.84 F-ratio=149.80 Observations=291

CORRELATION MATRIX:

Tax/acre 1.00

SoilPrdl ~.62 1.00

SoilPrd2 -.67 .64 1.00

SoilPrd3 -.50 .57 .78 1.00

SoilPrd4 -.16 .30 .53 .57 1.00

Distance =-.,12 .12 -.00 -.04 -.11 1.00

Building .07 -.11 -.10 -.10 =-.12 -.34 1.00

PopuDen -.30 -.00 .02 -.00 .07 .07 -.46 1.00

FarmSize .40 -,13 -.,15 .06 .19 .08 -.38 -.28 1.00
FertChem .32 -,58 -.35 -,20 -.06 -.02 .01 -.10 .02 1.00
Constant -.48 .18 -.01 -.32 -.55 .07 .28 -.00 =-.70 -.20
Constant 1.00

‘ns’ = Non-significant,

‘%’ = gjignificant at 1% level
Ind. = Individual

l*' -

Significant at 5% level




TABLE 58

Price with land tax per acre

Saskatchewan 1976

R ettt R o Fommm e et +
| | | | | | ]
|Variable}| Unit | Co-eff. | T-ratio] Stnd. | Elast. |
| Name | | | | Co-eff.|at mean|
| | ! | 1 ] |
tomm Fommmm o m e - tom—m———— temmm fommm———— +
|Tax/Acre]| $ | 36.10600 | 7.09*%*%| 0.34180| 0.301 |
}SoilPrdl} % | 0.96061 | 4.43%%| 0.22181}) 0.025 |
|SoilPrd2| % | 1.03190 | 7.33*%*%} 0.48766] 0.142 |
|S0ilPrd3| % | 0.72077 | 6.98**] 0.36578}1 0.156 |
|SoilPrd4| % | 0.53640 | 3.41%*%} 0.15313]| 0.039 |
|Distance| Miles | 703.81000 | 6.03*%*%| 0.,19480| 0.020 |
|[Building]| $ | 1.84190 | 1.52 *| 0.06391| 0.019 |
|PopuDen | Ind. | 8.07790 | 4.84*%] 0.21957] 0.129 |
{FarmSize| % | -0.66157 | -4.73*%%|~-0,.246641~0.211 |
[FertChem] $ ] 12.81400 | 1.66 *| 0.06729} 0.024 |
|ZForeign| Y4 ] 2.65190 | 4.11%%| 0.12733| 0.048 |
|GovtOwnd| y 4 i =4.24770 | =-4.27%*%|-0.144431-0.034 |
|Constant| $ | 49.67400 | 5.23%%{ 1 ]
tmmmm———— e e m—— e tommm———— to—————— Fomm———— +

R-square=0.78 F-ratio=82.54 Observations=291

CORRELATION MATRIX:

Tax/acre 1.00

S0ilPrdl =-.58 1.00

SoilPrd2 -.64 .62 1.00

SoilPrd3 -.42 .54 .76 1.00

SoilPrd4 -.09 .31 .55 .61 1.00

Distance =-.11 .07 -.05 -.09 -.17 1.00

Building -.01 -.03 ~-.04 -.06 -.10 -.31 1.00

PopuDen -.16 -.09 -.10 =13 -.04 -.02 -.38 1.00

FarmSize .39 -,13 -,12 .14 .26 -.01 -.30 -.34 1.00
FertChem .24 ~.56 ~.31 -.16 -.06 .04 .01 -.07 -.01 1.00
ZForeign =~.05 ~-.10 -.16 -.18 -.30 .05 .02 .12 .00 .07
GovtOwnd .01 -,11 -.17 -.24 -.,23 .14 .08 .20 -.46 .02
Constant =-.49 .15 -.04 -.38 -.55 .13 .22 .06 -.73 -.16
“ZForeign 1.00

GovtOwnd .00 1.00

Constant -.05 .26 1.00

‘nsg’ = Non-significant
‘%%’ = gignificant at 1% level
I*l

= Significant at 5% level

Ind. = Individual




|Tax/Acre|
|SoilPrdl]
|So0ilPrd2|
}]SoilPrd3|
|Distance]
|Building|
|PopuDen |
|FarmSize]
|FertChem]
|Constant |

R-square~

CORRELATIO

TABLE 59

Price with land tax per acre

Tax/acre
SoilPrdl
SoilPrd2
So0ilPrd3
Distance
Building
PopuDen

FarmSize
FertChem
Constant

‘ns’ = Non
thkk’ = Sig
“*’ = Sign
Ind. = Ind

Alberta 1971
——————— e ettt e it
| i | | |
Unit | Co-eff. | T-ratiol Stnd. | Elast.]|
| | | Co—eff.lat mean|
] | | | |
------- R et A e et
$ | 22.07900 | 2.03 *| 0.21446| 0.244
% ] -0.05185 | -0.13ns1=-0.00964|-0.003 |
% ] 0.26155 | 1.48 *| 0.08420] 0.062 |
% | 0.0178 | 0.09ns| 0.00396] 0.006 |
Miles | 681.6 | 6.37*%| 0.39688| 0.094 |
$ ] 1.5629 | 2.46%*%%| 0.21814] 0.125 |
Ind. | 0.83908 | 2.07*%*| 0.1356 | 0.064 |
% | -0.46615 | -2.96**%{-0.19419]-0.286 |
$ | 29.958 I 6.50*%*%] 0.3477 | 0.373 |
$ | 26.013 | 2.85%% i ]
------- ittt e R s Tt &
0.94 F-ratio=77.63 Observations=54
N MATRIX:
1.00
-.50 1.00
-.68 .51 1.00
-.45 ,28 .34 1.00
.05 -.,48 -.,00 -.02 1.00
-.40 -.08 .05 -.06 -.08 1.00
-.52 .30 .44 43 -,22 -.18 1.00
.17 .24 .09 .17 -.07 -.69 .04 1.00
-.19 =-,27 -.15 .08 -.07 .25 .12 -.42 1.00
-.18 ~-.07 -.09 -.57 .11 .53 -.18 -.69 -.01 1.00

~significant,
nificant at 1% level
ificant at 5% level
ividual




TABLE 60

Price with land tax per acre

Alberta 1976

R R . e L T Fommm o Fommm e Fom e +
l | | i | | |
IVariable|] Unit ] Co-eff. I T-ratio| Stnd. | Elast. |
| Name } | | | Co-eff.}at mean |
| ] [ | } | |
Fommm oo Fommm o e Fmm R Fommm—m +
ITax/Acre| $ | 94.175ns | 3.74%% | 0,44536| 0.489 ]
|SoilPrdl| 4 ] -1.6153 | -l.27nsl—0.09028|—0.029 |
1So0ilPrd2| 4 | -0.38161 | —0.74ns|-0.03692|—0.031 |
1801i1Prd3| )4 i -0.7902 | —1.21ns|-0.05286l-0.091 |
IDistance| Miles | 1922.9 I 5.2 **| 0.33644] 0.09 |
|Building| $ ] 7.19580 | 3.07*%*%| 0.26127 0.151 |
|PopuDen | Ind. | -0.05183 | —0.49nsl—0.00396|-0.001 |
|FarmSize| % ] -1.7488 | ~3.55%*%1-0,2189 |=0.365 |
|FertChem| $ ] 93.117 | 5.73%% 0.32474) 0.393 |
|Constant | S ] 93.667 I 3.17%% i |
Fommmm e Fommm o Fom e Fommm e e R +
R-square=0.94 F-ratio=77.20 Observations=54

CORRELATION MATRIX:

Tax/acre 1.00

SoilPrdl -.29 1,00

S0ilPrd2 =-.54 ,40 1.00 ,

So0ilPrd3 -.44 .19 <26 1.00

Distance -.11 -.48 .07 .01 1.00

Building =~-.36 -,28 -.Q7 -.05 .08 1.00

PopuDen =70 .29 .46 .45 -.17 -.08 1.00

FarmSize .07 .37 .20 .19 -.16 -.65 .08 1.00

FertChem -.40 -.25 -.08 .18 -.00 .26 .30 -.37 1.00
Constant =-.07 -,19 -,2] -.62 .18 .48 -.16 ~-.69 -.04 1.00

‘ns’ = Non-significant,

"**%’ = Significant at 1% level
‘*’ = Significant at 5% level
Ind. = Individual




TABLE 61

Price with effective tax rate

Manitoba 1971

e e R ittt R dommm - it +
| | | | | | |
IVariable] Unit ] Co-eff | T-ratiol] Stnd. | Elast.]|
| Name i | | | Co~eff.|at mean|
| | | | | | |
tommme - o Fom e e e i e +
|Eff. Tax] $ | -465.69 | =1.71 *#|-0.08193[-0.096 |
|SoilPrdl] % | 1.2306 | 3.94%%| 0.17540| 0.024 |
1SoilPrd2| % | 0.68412 | 8.95*%*| 0.46368] 0.276 |
ISoilPrd3| % | 0.41899 | 5.03*%*| 0.21376] 0.136 |
IDistance| Miles | 22.806 ] 3.81*%*%| 0.17473| 0.023 |
|Building]| $ I 0.81035 | 5.02%*%| 0.25843] 0.1 I
|PopuDen | Ind. | 1.6158 | 4.48%%| 0.24832| 0.146 |
|FarmSize] 4 | -0.1785 | =1.87 *¥1-0.09339|-0.133 |
|FertChem] S i 10.128 | 3.56**| 0.18745] 0.145 |
|Constant| $ | 27.851 | 3.56%%) | |
tommm Fomm———— R i e T tommm Fommmm o +
R-square=0.87 F-ratio=72.40 Observations=107

CORRELATION MATRIX:

Eff. Tax 1.00

S0ilPrdl +-.10 1.00

SoilPrd2 -.40 .07 1.00

SoilPrd3 =-.12 .09 .39 1.00

Distance .17 .07 -.26 -.28 1.00

Building .05 .22 .18 .19 -.19 1.00

PopuDen -.24 -,02 -.20 -.17 -.28 -.30 1.00

FarmSize .27 ~-.11 .30 .18 -.01 ~-.19 -,38 1.00

FertChem .05 -,53 -.17 -.21 .06 -.39 -,18 .16 1.00
Constant =-.52 ,19 -,28 -.32 .11 .05 .32 -.85 -.26 1.00

‘ns”’ Non-significant,

k%S Significant at 1% level
‘*’ = Significant at 5% level
Ind. = Individual




TABLE 62

Price with effective tax rate

Manitoba 1976

Fmm————- fom————— o mm e fmmm—————— fmm———— - o ———— +
| | | i | | 1
{Variable| Unit | Co-eff. | T-ratiol Stnd. | Elast.|
|Name | | | | Co—eff.lat mean}
| | | | ! | |
o ———— fmm———— e Fmmmm—— dmm—————- fmmm— - +
|Eff. Tax| $ | -3710.7 | =4.45%%|~0,178781-0.280 |
|SoilPrdl| % | 3.327 | 4.32%*%| 0.16877| 0.028 |
|SoilPrd2| % ] 1.7689 | 9.59%*%] 0.,42672} 0.306 |
{SoilPrd3| % | 1.0903 | 5.25%%| 0.19798| 0.152 |
[Distance] Miles | 43.629 | 2.53*%%] 0.119 | 0.019 |
jBuildingl| $ ] 1.754 | 4.41%%) 0.21484) 0.076 |
|PopuDen | Ind. { 4.5283 | 5.26%*| 0.28064| 0.173 |
|FarmSize | % | -1.0156 | -4.38%%|-0.18911|-0.324 |
|FertChem| $ ] 28.45 | 4.04%%] 0.18740| 0.174 |
|ZForeign]| % i 1.2033 | 3.20%*| 0.13489| 0.082 |
|]Constant| S ] 102.43 | 4,92%% i |
tmm—————- o ———— frm fomm—————— fomm—————- fm————— +

R-square=0.90 F-ratio=86.79 Observations=107

CORRELATION MATRIX:

Eff. Tax 1.00

SoilPrdl -.07 1.00

SoilPrd2 -.25 .05 1.00

SoilPrd3 -.14 .09 .41 1.00

Distance =-.00 .03 -.27 -.29 1.00

Building .14 .19 .20 .15 -.19 1.00

PopuDen -.09 -.02 -.27 -.16 -.31 -42 1.00

FarmSize .10 -.10 .36 .18 .08 -.11 -.36 1.00

FertChem .15 -=.53 =-.22 =.23 .15 =-.29 -.20 .17 1.00
4#Foreign .30 .04 .13 .10 -.42 .01 .06 -.16 -.08 1.00
Constant =—.58 .16 -.34 -.29 .17 -.02 .25 -.71 -.29 -.29
Constant 1.00

‘ns’ = Non-significant,

‘#%’ = Gignificant at 1% level
‘%’ = Significant at 5% level
Ind.

= Individual




TABLE 63

|
|
!
Price with effective tax rate |
|
]
|
|

Saskatchewan 1971
tomm - i Fom - Fommm tommmm +
| | | | | l |
[Variable| Unit [ Co-eff. | T-ratiol Stnd. | Elast.|
| Name | | | | Co-eff.lat mean|
| | | | ] | |
to—m——— - +-————— e e T tommmm e fom—— Fommm——— +
IEff. Tax| $ | -856.48 | =4.6 **|~-0.1344 |-0.19 |
iSoilPrdl| % | 0.92579 | 14.79%*%]| 0.,56275] 0.058 |
|SoilPrd2| % | 0.59274 | 16.01*%*| 0.73742] 0.195 |
|SoilPrd3| % | 0.36091 | 11.78*%*} 0.48216} 0.187 |
}|SoilPrdé | % ] 0.14701 | 2.96**| 0.11048)] 0.025 |
IDistance]| Miles | 11.939 ] 6.69%*%] (0,19137| 0.018 |
|Building| $ | 0.35406 | 1.00ns] 0.04666] 0.015 |
|PopuDen | Ind. i 4,2879 | '6.63%*%| 0.29375| 0.184 |
|FarmSize| Z | ~-0.41418 | 10.00%*|-0.40710|-0.315 |
{FertChem| $ | 1.9433 | 0.70ns| 0.02687) 0.009 |
jConstant | $ | 40.804 ] 13.19%% | |
tomm to————— tommm - e T e +

R-square=0.82 F-ratio=128.38 Observations=291

CORRELATION MATRIX:

Eff. Tax 1.00

SoilPrdl =-.20 1.00

SoilPrd2 -.25 .43 1.00

SoilPrd3 -.10 .40 .69 1.00

SoilPrd4 -.06 .26 .58 .58 1.00

Distance .19 .01 -.16 -.13 ~-,14 1.00

Building .10 -.10 -.10 -.08 ~-.12 -.31 1.00

PopuDen -.14 -,22 -,22 =-.17 .04 .01 -.47 1.00

FarmSize .10 .13 .14 .32 .27 .16 =-.43 -.,19 1.00
FertChem .39 ~-,54 ~-.,27 -.08 -.03 .13 .03 ~-,06 -.07 1.00
Constant -.67 .02 -.20 =-.47 =-.49 -,12 .19 -.04 -.53 =-.30
Constant 1.00

‘ns’ = Non-significant,

fkk’ Significant at 1% level
‘%#’ = Gignificant at 5% level
Ind. = Individual




|Name

IEff. Tax|
|1SoilPrdl|
|So0ilPrd2i
|S0ilPrd3|
{SoilPrdé4|
|Distance|
fBuildingi
|PopuDen |
|[FarmSize|
|FertChem|
|%ZForeign|
|GovtOwnd |
[Constant|

R-square=

TABLE 64

Price with effective tax rate

Mi

In

0.77

CORRELATION MATRIX:

Eff. Tax
SoilPrdl
SoilPrd2
S0ilPrd3
SoilPrd4
Distance
Building
PopuDen
FarmSize
FertChem
ZForeign
GovtOwnd
Constant
ZForeign
GovtOwnd
Constant

Insl
l**l
I*I

Ind.

1.00
~-.22
-.16
.01
.06
.14
.02
.04
.10
.26
.15
-.18
-.67
1.00
-.02
-.17

1.00
W41
.39
.29

-.02

-.05

~.23
.10

-.55

-.18

-.09
.02

1.00
«34

Saskatchewan 1976

-4190.00000

2.07360
1.77120
1.02520
0.58543
32.11400
1.75750
9.59550
-1.12280
-11.90000
2.32230
-3.27730
124.14000

Fomm Fomm tmmm e +
| | ! |
| T-ratio} Stnd. | Elast. |
| | Co-eff.lat mean|
| | ] |
e e e Fommmmm— +
| =5.37*%%|-0.174321-0.241 |
| 11.07*%*| 0.47880] 0.055 |
| 15.72%*%] 0.83704| 0.243 |
i 10.61**} 0.52026] 0.222 |
| 3.61**] 0.167121 0.042 |
| 5.84*%] 0.195551 0.020 |
| 1.40ns| 0.06098| 0.019 |
I 5.63**] 0.26082| 0.164 |
| -8.40**|-0.418591-0.357 |
| =1.48ns|-0.062491-0.023 |
! 3.44%%) 0.,11151] 0.042 |
| =3.13%%|-0,111431-0.026 |
| 10.78%% ! |
e toemm - e +

F-ratio=75.65

1.00

.70 1.00

.62 .63 1
-.17 -.15 -
-.06 -.07 -
-.27 -.22 -

.17 .37
-.24 -.06 -
-.26 ~-.22 ~
-.19 -.26 -
-.28 -.56 -
1.00

Non-significant,

= Significant at 1% level
= Significant at 5% level
Individual

.00

.17 1.00
.10 -.31 1.
.06 -.03 -,
.33 .05 -,
.02 .10 .
.29 .06 .
.24 .12
.55 -.03 .

Observations=291

00

38 1.00

32 -.30 1.00

02 -.02 -.09 1.00
02 .12 .04 .12
08 .19 -.51 -.02
17 -.04 ~-.56 -.,21




o e e e e e +
| TABLE 65 ]
I |
| Price with effective tax rate ]
| |
| |
| Alberta 1971 I
| |
R i ittt Fommmm e tommm - tommme - Fommm— +
| | | I ] | |
|Variable| Unit | Co-eff. | T-ratiol Stnd. | Elast.|]
|Name | | ] | Co-eff.]at mean}|
| | | | | | |
Fom e fmmm———— R ittt demmmm - Fomm—m - e +
|Eff. Tax| $ | 1757.9 | -2.43*%%|-0,126471-0.25 |
|SoilPrdl | Z | 0.67056 | 1.81 *| 1.124721 0.035 |
|SoilPrd2| % | 0.65088 | 4.62*%*%| 0.20955] 0.155 |
|S0ilPrd3| % i 0.43234 | 2.16 *| 0.09626] 0.147 |
|IDistance| Miles | 557.72 | 4.85%*%) 0,32476} 0.077 |
|Building] $ | 1.95130 | 3.40%*| 0.27237] 0.156 |
|PopuDen | Ind. | 1.4493 1 4.15%*%] 0.23421) 0.110 |
|FarmSize| % ] 0.40654 | -2.56%*%}|-0.,16931}1-0.25 ]
|FertChem| $ ] 25.15 ] 4.82%%| (0.2919 | 0.313 |
|Constant | $ | 4£0.987 | 4.08%%| | |
Fommm - fommm——— R ettt R ettt e +ommm - +

R-square=0.94

CORRELATION MATRIX:

Eff. Tax 1.00

S0ilPrdl -~.34 1.00

So0ilPrd2 -~-.42 .37 1.00
SoilPrd3 -.48 .22 .24 1.00
Distance .41 -.59 -,14 -,20 1
Building .09 -.36 -.34 -.30 -
PopuDen -.22 .12 .21 .32 -
FarmSize =-.30 .44 .38 .38 -
FertChenm .52 ~.52 -.52 -.26
Constant =-.48 .01 ~-.03 -.34 -
‘ns’ = Non-significant,

‘*%’ = Significant at 1% level
'*l

= Significant at 5% level

Ind. = Individual

F-ratio=80.68

Observations=54

.00

.02 1.00

.29 -.50 1.00

.19 -.68 .20 1.00

.16 .21 -.09 -.49 1.00

.10 .40 -.18 -.43 -.29 1.00



TABLE 66

Price with effective tax rate

Alberta 1976

o m o pmmmm - R e Fommm o O e +
| I | | ] | ]
IVariable| Unit | Co-eff. | T-ratio} Stnd. | Elast.]|
IName I | | | Co-eff.lat mean|
| | | | | | i
o 4emm e fommmme e - . $ommememe pomm +
IEff. Tax| S | =12831.00 | =2.53%*%|-0.,132821-0.294 |
|1SoilPrdl| b4 | 0.70182 | 0.52ns| 0.03922] 0.012 |
1SoilPrd2| Z i 1.2038 | 2.36**| 0.116451 0.097 |
|SoilPrd3| % i 1.0932 | 1.55 %} 0.07314} 0.126 |
IDistance| Miles | 1747 .4 I 4.21%*} 0.30574| 0.082 |
iBuilding]| S | 8.2932 | 3.34%%| 0.30119} 0.174 |
|PopuDen | Ind. | 3.4352 | 4.05*%%*] 0.26259| 0.098 |
|FarmSize| 4 | -1.2298 | -2.09 *{-0.153941-0.256 |
|FertChem| $ | 98.34200 | 5.57*%| 0.34296| 0.415 |
[Constant | $ | 129.71000 | 3.86%%*) [ |
+ommmm - fmmmmmm e - e it 4--————— R e +

R-square=0.93 F-ratio=66.46 Observations=54

CORRELATION MATRIX:

Eff. Tax 1.00

SoilPrdl -.28 1.00

SoilPrd2 -.01 .37 1.00

SoilPrd3 =-.46 .19 .22 1.00

Distance .31 -.58 -.12 -.18 1.00

Building 33 -.48 -,43 -.35 .14 1.00

PopuDen -.34 .21 .26 .34 -.,42 -.551.00

FarmSize -.04 .48 .42 .40 -.27 -.71 .31 1.00

FertChem =-.42 -.,47 -,48 -.18 .09 .26 -.11 -.49 1.00
Constant =-.34 -.10 -.11 -.45 .05 .33 -.15 =-.43 -,21 1.00

‘ns’ = Non-significant,
‘%’ = Gignificant at 1% level
‘%’ = Significant at 5% level

Ind. = Individual






