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ABSTRACT

Factors affecting land prices in the open countryside of Welling-
ton County from 1961-71 are investigated in this study. Land use was the
major determinant of price and the significance of location, size and
time varied according to land use. Soil had no effect on land prices.
These factors were poor predictors of price which suggested that formation
of land prices was a complicated process. The fragmentation of rural land
into residential parcels from 1966-1969, combined with favourable economic
conditions caused dramatic price increases for residential land and
smaller increases in farm land and farm prices. The amount of rural land
converted to non-farm use was small in comparison to the total farming
acreage of the study, but represented approximately 28 percent of the
land lost in the County from 1961-71. Dominant land uses, as expressed
by the number of properties in the countryside were farms, houses, resi-

dential land and farm land.
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Chapter 1

INTRODUCTION

In recent years, there has been increasing concern about the
removal of farmland from agricultural production. The loss of farmland
to urban uses is of most serious consequence, since this loss is ir-
reversible (Pearson, 1973). The conversion of farmland in the rural-
urban fringe to residential, commercial, transportation, waste disposal,
mineral extraction and recreational uses has been well documented but
studies of conversion in the open countryside, an area of generalized
urban influence, are few.

The invasion of non-farm uses into a rural area can have devas-
tating effects on agriculture. During the 1960's, in particular 1966
to 1969, the demand for residential land and non-farm houses in the
countryside greatly increased (Martin, 1977A) and had negative effects
on the agricultural economy. Farms, which became smaller and irregular
in shape because of land severances, were less economical to operate.
Taxes were increased and conflicts between non-farmer and farmer over
noise and odours developed. However, the most important effect was
the increase in price of land.

High land prices have the potential for destroying farming by
inhibiting expansion of existing farms, entry of new farmers and in-
vestment in modern equipment, but recognition of these dangers has not

generally been given (Rodd, 1977). Most studies acknowledge rising



land values and prices as a result of urban influence; however none to
this author's knowledge, has concentrated exclusively on spatial vari-
ation in land price and factors affecting price in a countryside locale.

Wellington County, which is an area of good farmland, with mainly
Class 1 soils, experienced a loss of farmland from 1961 to 1971. Dur-
ing this time land prices rose, most appreciably from 1966 to 1970,
when severance activity was at its peak. The potential danger of non-
farm residential development was only recognized by West Luther town-
ship, but not until 1968. Today, all townships regulate estate lot
severances to various extents.

Land prices and factors which affected price in the open
countryside of Wellington County from 1961-71 are investigated in this
study. This area, excluding the township containing the city of Guelph
and all lots adjacent to towns, hamlets or villages, represented the
agricultural base of the County. Because of the effects of high land
prices on farmland, spatial explanations of price variation and identi-
fication of factors which affect price are important. Examination of
existing land uses and changes in land use from 1961 to 1971 is a
necessary supplement to a land price study. Through this study, an
increased understanding of the operation of the rural land market and

its effects upon farmland is obtained.

A) Related Literature

The study of land price and factors affecting land price in

the countryside requires several different topics to be discussed as



background literature. It is essential to distinguish between land
price and land value. Studies of land prices and factors influencing
price are necessary. Other literature of relevance to this study
concerns the impact of urbanization upon agricultural land and sub-
sequent loss of farmland in affected areas. A discussion of the dif-
ferences between land price and land value will be presented first.
It will be followed by a review of the literature discussing land
prices and a brief examination of urban impact upon surrounding land

areas.

i) Price versus Value
Land value and land price are not synonomous, but are closely

related.

Value is an overall general quality of worth which exists in

a thing; price is the measure of this worth in terms of

money (Murray 1969, p. 30-31).
In order for a product to have a cash value, in terms of economic
theory, it must have a use, must be capable of ownership and must be
limited in supply (Turner 1977). Land satisfies these criteria,
therefore it has a cash value. Value is a comparative measure, in
that the worth of one object is determined by comparison with another.
Value can either be subjective or objective (Murray 1969). Subjective
value is the worth of the object in the mind of the individual, while
objective value is measured by the open market price. Market price
is not necessarily a good indicator of value, since value includes
sentimental, historical or beneficial aspects which are not neces-

sarily reflected in its market price.



Similarly, price includes a number of components unrelated to
value and therefore not indicative of open market value. Sales which
are rushed or forced, or restricted to a particular buyer or groups of
buyers are not representative (Turner 1977). The identity of the
buyer, whether a private individual or a corporate organization, and
the market knowledge of the seller influence the transaction. Cash
purchases or mortgage financing affects final price. Retention of use
rights for buildings or settlement of an estate within the family dis-
torts sale price. A farmer's price includes the costs of selling,
buying, moving, forced sale of inventory and anticipated lower initial
yields at a new farm caused by unfamiljiarity with climate and soil
(VanVuureen 1976).

The value of the buildings or property improvements on the
land greatly affect the transaction price or the appraised value.
Small residential parcels tend to have a relatively high dollar value
per acre because of the worth of the house, whereas the value of large
parcels, with or without improvements is mainly based on land value
alone (Martin 1974).

In addition to the above, the characteristics of the rural land
market will have a bearing on land prices. The description of these
which is given by Sargent (1962) is summarized in the following. The
heterogenety of land makes every sale unique and the value of every
unit a special case. Demand for land may be based on the desire of a
potential purchaser to use the space for a wide range of activities.
The land market is peculiar because of the difficulty in knowing the

exact market value of any specific unit. There are no market reports



based on actual sales, selling price is often not known until the trans-
action is completed and asking price may be far removed from the lowest
price the seller would accept.

Sargent (1962) also gives a detailed explanation of price for-
mation, the main points of which are summarized below. The price of
land is determined by its use, its supply and the demand for it. Endo-
genous and exogenous factors affect economic supply and demand. Prin-
cipal endogenous factors are land characteristics such as soil, terrain,
vegetation and water. Fouyr categorieg of exogenous factors can be speci-
fied. Geographical factors refer to location with respect to urban
areas, transportation facilities or perhaps water. Economic factors
which affect price are an individual's income and leisure time, and pre-
vailing economic conditions for investment oxr speculation. Technologi-
cal advances such as the use of planes to spray herbicides, affect the
cost of agricultural production and hence the price of land. Population
growth causes land price to rise, since the supply of land remains con-
stant, but demand rises.

In summary, land value represents the worth of the property
which is measured by price in dollars. Land prices are determined by
factors independent of value such as conditions of the sale, the unique-
ness of the land market and the economic supply and demand which is

controlled by endogenous and exogenous factors.

ii) Land Price Studies

There have been very few studies dealing solely with land price



and these have concentrated on regions influenced by urban pressures.
Canadian studies have combined examinations of land prices and values
with other characteristics of the rural-urban fringe.

Clonts (1970) studied the influence of rapid urbanization on
rural properties in Prince William County, Virginia. Using a series
of linear multiple regression equations, he found that variables re-
lating to urban development explained from 30 to 99 percent of the
variation in land value for five land use classes. Generally, the
most important variables were land improvements, location, nearness
to highways and property size. However, different factors were signi-
ficant in each of the use categories. The house and the size of the
lot explained 97 percent of the variation in value of residential 1lots
located in large subdivisions. Location and access to highways was not
significant. The residential analysis was not based on price per acre,
so Clontswas only able to note that the value per parcel rose as the
parcel size increased. Variation in value of tracts of residential was
explained almost completely by the urban variables. The building
value of small rural residential lots was the major determinant of
land value. Urban influences accounted for only 30 percent of the
variation in agricultural land while forested or idle land had 39 per~
cent of its value explained by these variables.

Rancich (1970) examined the differential rise in land values
for vacant and/or agricultural land from 1956 to 1966 in the northern
section of the Green River Valley, Washington, located within the

Seattle metropolitan area. Prices from bonafide transactions were



collected and a mean price per acre per year, based on the total price
and total acreage for each year was calculated. The inflationary ef-
fect was removed by the consumer index which indicated a change in the
value of the dollar. Over the ten year period, an increase in the
number of transactions and mean land values was found. The major de-
terminants of land price were accessibility and the existing land uses
nearby, but the timing of urban development was also important.

A study by Sargent in 1959 found that the distance from Metro-
politan Toronto was a major influence on prices and uses of land.
Average land values based on various non-farm uses were ten times
higher in an area about 30 miles (48 kilometers) from Toronto than they
were in an area 70 miles (112 kilometers) from Toronto.

VanVuuren (1972) examined agricultural land values in southern
Ontario on a township basis, using 1966 census data and 1967 to 1970
assessment data. Variables which had the greatest influence on land
values (sale prices) were the value of farm machinery and equipment
per acre, location of the townships relative to Toronto and soil
quality.

Martin (1975) studied land use dynamics on the Toronto urban
fringe from 1968 to 1972. Land uses varied according to location.
Analysis of sale prices of parcel transactions including sales within
families, was based on parcel size. Land uses felt to be associated
with the property size were assigned to the four size classes. Although
the dollar value declined by 25 percent of its value, the dollars were

not adjusted to the decreased purchasing power however Martin acknow-



ledged that the Consumer Price Index could be employed as a measure of
inflation. He found that the value of sale prices tended to increase
through time. Since the mean price per acre for parcels decreased as
size increased, highest prices were obtained for modest income non-farm
residences (less than 5 acres), country estates (5 to 14.9 acres), a
variety of land uses (15 to 49.9 acres) and commercial farming (greater
than 50 acres) respectively. Transaction prices were affected by loca-
tion, that is closeness to Toronto or small towns, and aesthetically
pPleasing site characteristics. Martin suggested that a concentration
of multiple sales in a specific area or frequent sales of a particular
property indicated strong speculative pressures. His work also in-
volved a description of land use patterns and changes in land use

using aerial photography. The last section dealt with the impact of
urbanization upon farming in the fringe area, but Martin's findings
were inconclusive.

Punter (1974) included a limited examination of land price in
his work on the impact of exurban development on land and landscape
from 1954 to 1971 in the Toronto centred region. His analysis was
also based on the size of the property and in general, he observed
that the smaller the parcel, the higher the price per acre. Price
was adjusted for inflation by the Consumer Price Index for Toronto,
and a greater increase in price over time was found for smaller sized
lots. He noted two periods, 1946-48 and 1966-69, in which sales acti-
vities increased. Inter-family and Veteran Land Act sales were included,

although he did acknowledge that Veteran Land Act transactions were often



the result of completion of mortgage payments.
Another study in the Toronto - centred region was done by Rodd

(1975). The sample townships selected for study were described as:

lying outside the urban fringe of dense subdivision development,

but within the sphere of influence of the metropolitan centre of

Ontario (1975, p. 6).
By excluding whole townships which were adjacent to major urban centres
and local sites within the built-up area of small towns or villages,
the study focused on the "open countryside"” or the rural regions, in-
cluding the townships of Nichol, Erin and Eramosa in Wellington County.
The study had three main objectives: to identify the land uses of
recently purchased land and site characteristics of that land, the
site used by existing land uses and any changes in land demand indi-
cated by recent transactions. In order to produce a sufficient number
of land sales for analysis, sales of parcels over ten acres were col-
lected from 1969 to 1971 and weighted to represent sales in 1972.
Sales for properties of less than 10 acres were obtained in 1972. Any
effect that time might have on price was therefore obliterated. The
land uses for both the transacted properties and the land use sample
was taken in 1973 by actual site observation. With regard to site,
Rodd found that non-farm residences of less than one acre in size were
on Class 1 and Class 2 soils, while estates preferred Class 4. As far
as price was concerned, he found that the average price per acre was
higher on smaller properties and that farms with buildings had the
lowest price per acre.

Using data from Rodd's study, Brooksbank (1976) attempted to
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determine the impact of non~farm development upon agricultural land re-
sources and examine the influence of soil capability on economic de-
cisions in the rural land market. He found that for farmland properties
less than 10 acres in size, price per acre increased as the soil capa-
bility decreased, for simple residences on less than or equal to 10
acres, price per acre increased as parcel size decreased and on vacant
land, higher prices per acre were paid for higher quality land, smaller
land parcels and properties nearest to Toronto.

From the reviewed 1literature, factors which affect land price
are value of the building or land improvements, location in relation
to roads and urban centres, land use, size of the property, date of
sale and soil quality or site characteristics. It should be noted that
not only did price vary according to land use, but also the factors

which affected price varied with use.

iii) Urban Impact Upon Land

The impact of an urban centre upon surrounding land has many
facets. The most important to this study are the rise in land values
and the loss of farmland. It is therefore important to briefly survey
the activities which have been taking place in the countryside.

The conversion of rural land to an urban land use results in an
increase in property wvalue (Schmid 1969). To the base agricultural value
is added the developmental costs such as landscaping, transportation net-
works and sewage systems. Since the final lot value is greater than the

agricultural value and the developmental costs, there is a built-in
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appreciation factor, (i.e. profit).

In the countryside, the sale of a land parcel for a rural non-
farm house has far reaching effects as it causes the land values around
it to rise (Rodd 1976). Since opportunity costs for existing farmer
and real costs for new or expanding farmers will rise, the new real
estate value will become part of the cost structure of agriculture.
This higher price of land discourages new farmers, farm expansion and
modernization. Older or less efficient or less dedicated farmers will
sell out. Rodd concluded that the high prices and the resultant uncer-
tainty would erode competitive efficiency and productivity over wide
areas.

Loss of farmland to urban uses has been well documented by many
authors, such as Crerar (1961), Hindsmith-Gertler (1961), Russwurm
(1967), Patterson (1968), Higbee (1967), Krueger (1970) and Gierman
(1977). The purpose of this section is not to review the loss of farm-
land literature, but rather to outline events which are occuring in the
countryside and contributing to the loss.

Urban influences often cause subtle shifts in land use in agri-
cultural areas. Rodd (1972A) cited the following examples of this:

Fruit production becomes combined with recreation (for

example, pick-it-yourself), pasture becomes sod, rocky

hills attract chalets, swamp becomes truck garden, food

lots replaces dairy pasture, or saddle horses replace

holsteins (1972A, p. 21).
However, there are many overt changes taking place. Land severances for
non-farm residences fragment the rural landscape and as previously noted,

contribute to increasing land prices. Incidents of trespassing and van-

dalism of farmland increase (Bryant, 1974, Hoffman 1976): the non-farm
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population demand urban services of schools, sewers, power, water, snow
removal and improved roads, causing taxes to rise; and golf courses,
parks and trails are introduced (Hoffman 1976, Thomson 1976). The
Agricultural Code of Practice, first introduced in 1970 and local
bylaws legislating against farm odours and noise, discourages farm ex-
pansion (Hoffman 1976, Rodd 1976). Resource industries also demand
land from the countryside (Thomson 1976).

A summary of this section is simply that urban pressures are
causing farmland to be lost to other uses and that these uses, in par-
ticular non-farm residences are driving up land prices.

In conclusion, it has been shown that high land prices, assoc-
iated with non-agricultural activities in a rural area have adverse
effects upon agriculture. Land value and land price are closely re-
lated, but not synonomous since land price is determined by factors
which are independent of value such as sale conditions and economic
supply and demand. Studies on land values and prices have shown that
the factors which affect price or value are land improvements, highway
access, location, property size, time, land use, value of buildings or

equipment, soil quality and site characteristics.



Chapter 2

STUDY OUTLINE AND METHODOLOGY

The purpose of this study was to investigate land prices and
factors affecting land price in the open countryside of Wellington
County from 1961 to 1971. In addition, the land uses and changes in
land use were examined. From the literature, certain variables were
selected for study and hypotheses formed to test their relationship
with land price. This chapter outlines the hypotheses, the study area
and methodology which comprises the sample selection, data collection,

conversion of data into units for analysis and statistical analysis.

A) Hypotheses

Studies on land price revealed that the value of the buildings,
location, land use, size, time and soil quality were the main factors
affecting the spatial variation in land prices. Of these, all but
building value were selected for study. Up until 1970, the value of
land and buildings were recorded separately, however in 19271 a com—
bined assessment was given, and building value could not be distinguished
from land value. Since there was then no method of determining building
value, this component of price formation was omitted from study.

It was hypothesized that:

1. Agricultural land uses would have the lowest price per acre. 1In

areas where there was a large number of non-farm residences, the

13
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surrounding farm values would be higher.

2. Land prices would increase from 1961 to 1971. The incrcase in
sales activity from 1966 to 1969 (Martin 1977A) in the Toronto
centred region would also be present in the Wellington County.

3. Land price would increase as the distance to Guelph decreased.

4. Land price per acre would increase as size of property decreased.

5. Prices for farmland would be higher for higher dquality soils.

B) Study Area

The study area was the open countryside of Wellington County

from 1961 to 1971. Open countryside refers to:

The land outside the built-up areas of cities, towns and

hamlets, where there is increasing competition for land

between farming and other uses (Rodd 1976, p. 7).
Wellington County, which is situated in south western Ontario (Figure 1)
is an area of primarily Class 1 soils (Appendix 1), with the townships
of Erin and Puslinch (Figure 2) having predominantly Class 3. The
agricultural base between 1961 and 1971 was animal husbandry, and an
increase in the value of cattle, chicken and egg production was ex-
perienced (Bryant 1976). Bryant also noted that values for dairy pro-
duce and pigs remained stable and that changes in crops reflected the
orientation of the area to animal husbandry. Wellington County is
subject to generalized urban influence and parts of it have been in-
cluded in urban studies which will be discussed later with reference

to land uses. Census data revealed that a decline in farmland acreage

began between 1931 and 1951, and was greatest for the majority of
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townships between 1961 and 1971 (Appendix 2). All townships were exam-
ined except the township of Guelph, because most of its area was occu-
pied by the city of Guelph and Pilkington since assessment rolls were

not available prior to 1966 (Figure 2).

C) Methodology

i) sSsample Selection

A modified systematic random sampling technique was used to
obtain a 10 percent sample of the countryside lots by selecting one
lot from each group of ten, using a different random number for each
concession and maintaining a continuous count throughout Wellington County.
A ten percent sample is usually considered large (Snedecor 1946) and for
this study, it provided a 95 percent confidence level with an absolute
error of plus or minus 2-3 percent (Griffen 1962). This sample size
therefore provides an accurate representation of the total population
of lots.

A lot refers to the unit of land into which the township was
subdivided by the original land survey. The standard lot size for
Wellington County is 200 acres, except for the townships of Minto and
Nichol, which are only 100 acres. This lot is sectioned into proper-
ties of parcels of land which are owned by various individuals.

In order to be considered as being located in the countryside,
the lot must not lie adjacent to nor be partially located in a village,
town or hamlet. In effect, this study excluded not only the built-up
areas of towns, but also land bordering the centres. Lots surrounding
Conestogo, Belwood and Luther Lakes were excluded, firstly, because the

heavy concentration of cottages represented a built-up area, and
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secondly, because of initial financial restrictions. 1In order to obtain
equivalent land areas for all lots, only lots of the standard township
size were included. Based on this criteria, 271 lots were selected,

on which 957 properties were located.

ii) Data Collection

Transaction and use data were obtained from local township of-
fices and the Land Registry Offices in Guelph and Arthur. Soil capa-
bility and measurements of location were derived from appropriate maps.

The assessment rolls contain details of property, location, value,
use, size and tenancy, plus the resident's age, occupation and address.
Information pertinent to this study was the use, size and location of
properties on the selected lots. Since assessment was based on the
total amount of land owned by an individual, it was necessary to include
portions of land which were on a non-sample lot. Not only was it im-
possible to distinguish a use for sections on the sample lot, but if the
property was sold, land outside the sample lot was included in the sale
price. The percentage of acreage represented in the study was therefore
greater than 10 percent.

There was no pre-selection of land uses and the land use cate-
gories (Table 1) represent all activities which were found in the area.
Differences in the spelling of farmland, that is either as one word
or two, is significant in this paper. Farm land refers to the land use
found in the countryside of Wellington County, while farmland is a

general reference to agricultural land which may or may not have farm
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TABLE 1

LAND USE CATEGORIES

Category Land Use
1 Residential land - vacant land with no buildings,
classified as residential by the assessment
2 Houses - land with buildings classified as
residences
3 Farm land - vacant land with no buildings, clas-
sified as having a farm use
4 Farms - farm land with buildings for farm use
5 Conservation land - land owned by the Grand River
Conservation Authority
6 Commercial
7 Private club - eg. Optimist
8 Municipal or Provincial land (Ontario Dept. of
Highways)
9 Nursing home
10 Cemetery
11 School - former school house
12 Church
13 Unclassified - section of land remaining after a

severance, for which no use was given.
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buildings on it.

From 1961 to 1967, properties were listed on assessment rolls
by their respective school district. After 1967, all assessment rolls
were computerized and township areas were reorganized based on polling
districts. This changeover resulted in an apparent deletion of some
properties and additions of others, such as cemeteries and school houses.

The Land Registxy Offices record each transaction as an "instru-
ment” or deed, on which the name of the buyer, purchaser, description of
property location and size, and date of price of sale are given. Most
of this information is condensed into an Abstract Book which serves as
an index for each instrumentl.

Ownership changes in the assessment rolls were assumed to indi-~-
cate a land sale, for which confirmation was sought in the Land Registry
records. In some cases, ownership changes were not supported by an
actual deed. The lack of a transaction could be attributed to assess-
ment error, the listing of the property under a different concession or
lot of which it was a part, or registration of the sale in Toronto.

The Land Registrar in Guelph estimated that approximately 10 percent of
the sales were registered in Toronto.

Soil capability for each lot was obtained from the map of the

Soil Capability for Agriculture for Kitchener. The dominant capability

1
A fee of $1.00 is usually charged for the use of the Abstract Book and
25¢ for each deed requested.
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class was chosen to represent the lot and all properties on it.

Two measurements were taken to establish the location of each
lot. Location was measured in relation to the centre of the city of
Guelph, as represented by the inter-section of highways 6, 7 and 24.
The first measurement taken was road distance from the centre of each
lot to the centre of Guelph. The second was an attempt to determine
which areas of the County would be more susceptible to urban influence
from a city other than Guelph. This was done by drawing a base line
of 0 degrees from Guelph's centre due north, and measuring the angle
formed by the lot and the city centre. The assumption behind this
method, was that if Waterloo was located in the same sector (formed by
grouping angles together), as a township or a number of lots in Welling-
ton, then Waterloo's influence would be stronger in that area than in
another. Limitations of this method, which were not initially apparent
will be discussed later.

Changes in property lines within lots posed some problems. Lot
27, Concession 1l in Eramosa Township is an example of a few of the
changes in the measured parameters which could occur during the study
period (Table 2). Parcel 1, classified as a 108 acre farm, was severed
into two parcels in 1969. The 10.058 acre parcel (1 A) which became
residential land was divided into two sections, 1 A1 and 1 A 2, but no
price was given for the 'sale' suggesting that transfer occured between
family members. The remaining 97.942 acres (1 B) continued to operate
as a farm. Parcel 2 was originally a 163 acre farm. In 1964, .447

acres (2 A) of residential land was severed and sold for $200.



TABLE 2

DATA COLLECTION FOR LOT 27, CONCESSION II ERAMOSA TOWNSHIP

Road Orien- Parcels Date of
Distance tation Soil Original One Two Three Size Sale Price Use
Severance Severances Severances Month Year

19.9 km  347° 1 - - - 108.00 - - - Farm
1 A - - 10.058 11 69 $ 1,200 Res. land
1 A 1 - 2.012 10 70 no price Res. land
1 A 2 - 8.046 - - - Res. land
1 B - - 97.942 - - - Farm
2 - - - 163.00 - - - Farm
2 A - - .447 04 64 $ 200 Res. land
2 A - - .447 06 71 $ 2,600 Res. bldg.
2 B - - 162.553 - - - Farm
2 B 1 - 100.00 10 69 $80,000 Farm

2 - 62.553 - - - ?

44
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A residence was built on this land and was sold in 1971 for $2600. The
remainder of Parcel 2, (2 B) functioned as a farm until 1969, when 100
acres (2 B 1) which included farm buildings was sold for $80,000. The
use of the remaining 62.553 acres (2 B 2) was probably farm land, but
a positive identification of this could not be made from the available

data.

iii) Analysis Units

The example of Lot 27, Concession 1l in the previous section
presented the raw data as it had been collected. To perform statistical
analysis, it was necessary to convert some of the data into analytical
units. The representation of land use and soil classification and size
by acres was readily accomodated in an analysis. However, time (day,
month and year), location (road distance and angle) and price (sale
value) required transformation. Transaction date was expressed as the
number of months from January 1961, for example, January 1961 = 1,
January 1962 = 13. Location data was grouped and priée was stated as
price per acre and was adjusted for inflation.

Road distance and angles were combined to form distinct loca-
tions throughout the study area. Angle measurements were aggregated
into 30o sectors (60 or 90 degrees if sample size was small) and bi-
sected by road distances of radii 35 and 65 kilometers from Guelph's
city centre. Division of the sectors by road distance established two
location rings, or areas less than or greater than 35 kilometers from

the centre of Guelph (Fiqure 3).
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Comparison of prices between properties of different sizes and
uses is most effective if price is expressed as the price per acre.
Comparison of prices between different uses, locations or years re-
quired calculation of the mean price per acre, computed by dividing the
total transaction price for each use, year or location by the total
acreage of the appropriate category (Rancich 1970).

Inflation affected the value of the dollar, hence the price of
land, at unequal rates from 1961 to 1971. Use of the Consumer Price
Index as a means of deflating the dollar was acknowledged by Rancich
(1970), Martin (1975), and Punter (1974). The Consumer Price Index
for Canada, 1971 = 100, for all items (housing, food, transportation,
clothing, health and personal care, recreation and reading, and tobacco
and alsohol) represented the monetary rate of inflation (Appendix 2).
Application of this index caused the 1961 dollar to be inflated to 1971
dollars. For example, the price per acre for 100 acres sold in April

1961 at $13,800 is $138. Since the price index for this date was 74.9,

the adjusted 1971 price per acre is 13,800 x 100 = $184.25.
100 74.9

The raw data and the above transformations, produced the follow-
ing units for analysis. Price was stated as the adjusted price per acre.
All the data was grouped into classes of location, use and soil. The
varying factors of time and size were expressed as months and acres

respectively.

iv) Statistical Analysis

Certain transacted properties were omitted from analysis. A lot
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in the hamlet of Eramosa, which had been mistakenly included in the
sample was deleted. Farms and farm land of less than 50 acres in size
were excluded because the building value of farms less than 50 acres
would distort the price (Brooksbank 1976). Since use classification

in the assessment often varied between farm and residential during the
study time, it was felt that farm land of less than 50 acres could have
been incorrectly identified. Sales between family members were omitted
because in most cases there was either a nominal charge or no price.

Due to the overwhelming majority of sales which occured in residential
land, houses, farms and farm land (Table 3) were the only uses analysized.

The Veterans' Land Act provided financial assistance (loans and
grants) to qualified veterans who wished to purchase land as a full-time
farmer, part-time farmer or settler (Duhamel 1968). Property desired
by a veteran must be appraised by the Veteran Land Administration to
determine the suitability of the property, and to give approval for the
purchase and purchase price. Sales to the Director of Land Veterans
are therefore a form of mortgage and sales from the Director are often
a completion of mortgage payments. For these reasons, sales to the
Director were omitted.

The most appropriate statistical analysis for this study was a
weighted analysis of covariance. Since analysis of covariance is not
commonly used by geographers, its use requires further Jjustification.
In order to provide this, the following topics will be briefly dis-
cussed; where this analysis has been used, why other methods were not

appropriate and how this analysis was performed.
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TABLE 3

TRANSACTIONS FROM

1961-1971

27

Category Transactions
Residential land properties 132
Houses 60
Farm land 59
Farms 219
Conservation Authority 3
Commercial 2
Municipal or Provincial land 2
Nursing home 1
School houses 5
Unclassified parcels 1
Sales to Director of Land Veteran's 4
No price or pre 1961 sale _ 7

495
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An analysis of covariance is commonly used in precise sciences.
Taxonomy, which is a branch of zoology studying the classifications of
animals, often employs this method. Sokal (1965) suggests that analysis
of covariance is especially useful where there are relatively few var-
iables and where relations between these are of importance. McIntosh
(1955) is cited by Sokal as using an analysis of covariance to compare
differences in body and skeletal measurements in two races of deer mouse.
The importance of partial correlations are also recognized by Sokal.

By keeping one or more variables constant, the change in

correlation pattern among the remaining variables can be

observed and conclusions drawn about the interrelations of

the variables (1965, p. 368).
Sokal cites the following two examples of studies using partial corre-
lations. Mosimann (1956) kept the length of underneath shell of turtle
constant when examining the separate underneath scales. Kermack (1954)
studied changes in correlational patterns of seven variables of fossil
sea urchins, by keeping length, height and breadth of the fossil
constant.

The form of this study's data eliminated certain statistical
techniques. Since this study was concerned with the distribution of
one variable, land price, the analysis is univariate (Marriott 1974)
and the use of multivariate techniques such as factor analysis, cluster
analysis, discriminant analysis or canonical correlations was therefore
inappropriate. Common univarate methods which measure the effect of
several independent variables upon one dependent variable and calculate
a prediction equation are stepwise regression, multiple regression and

analyses of variance and covariance. A stepwise regression reduces the
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number of independent variables by subsequently adding a variable which
explains the most of the unexplained variance remaining in the model,
until an optimum prediction equation is produced (Nie et al. 1975).
Since this type of analysis does not describe relationships between the
variables, it was not considered to be appropriate. For an analysis of
variance to be performed, all data must be in categories, and since
time and size were not classified, this method could not be used.
Multiple regression will be discussed later, since it is the general
technique for handling analysis of covariance (Nie et al. 1975).

The reason for data analysig was to determine which of the var—
iables had a significant effect on price and to what extent they ex-
plained variation in price. 1In order to accomplish this, it was nec-
essary to adjust for sources of bias which is given by Snedecor (1972)
as being a use of covariance. A comparison of land price between dif-
ferent locations, land uses and soils requires that the effects of the
date of purchase and property size be corrected. However, location,
land use and soil also affect price and therefore it is necessary to
correct for their influence as well. Thus, the influence of all vari-
ables is of equal interest and partial correlations are calculated to
measure their effects.

Since multiple regression is the technique used to perform an
analysis of covariance, brief discussion of this analysis as outlined
by Nie et al. is necessary. It is used to find the best linear pre-
diction equation and to control for other variables in order to evaluate

the effect of a specific variable or combination of variables. 1In
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general, multiple regression requires that variables are measured on an
interval or ratio scale and that their relationships are linear and
additive. However, the use of 'dummies' enables nominal variables
(categorical variables) to be analysized and an analysis of covariance
which determines the effect of independent variables which are factors
(non-metric) and covariates (metric) upon a dependent variable can be
performed.

Based on the foregoing rationale, a weighted analysis of covar-
iance program was used to analyze the data (Barr et al. 1976). The
dependent variable was price and because it was expressed as price per
acre, the analysis was considered weighted by size. Since location,
land use and soil measurements grouped the data into classes, the in-~
dependent variables are referred to as factors or categorical variables
(Nie et al. 1975). The independent variables of time and size which
were assumed to have a linear relationship with price, were covariates
(Nie et al. 1975). Since residuals in an analysis of covariance have
the same role as residuals in regression models, which is to indicate
a lack of linearity and therefore suggest alternate or further analysis
(Draper and Smith 1966), it is necessary to plot these. The residual
which is the difference between the observed price per acre and the

predicted price per acre indicates where errors in the model lie.
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Chapter 3

LAND USE, LAND USE CHANGE AND FACTORS AFFECTING PRICE IN
WELLINGTON COUNTY COUNTRYSIDE

This chapter presents the results of the investigation of the
relationship between price and the selected variables, and of the land
uses and land use change in Wellington County from 1961 to 1971. Since
the major emphasis of the paper is on price and the factors which affect
it, land uses and land use change will be examined first, but only in a
general manner. In order to provide a logical format for discussion of
price, the results of the weighted analysis of covariance will be fol-
lowed by a separate discussion of each of the five variables: use,

time, location, size and soil.

A) Land Uses - 1971

Land uses which occurred in the open countryside of Wellington
County in 1971 are summarized in Table 1 (p. 19). Dominant uses in
terms of acreage and the number of properties between 1961 and 1971
were farms, farmland, houses and residential land (Table 4). The pre-
ponderance of residential and farm uses was in agreement with Rodd
(1975, 1976) who observed the virtual absence of any activities other
than farms, residences and vacant land in the countryside around 1970.

Since he classified vacant land by site inspection, as land which had

31



ACREAGE AND PROPERTY NUMBERS FOR LAND USE CATEGORIES IN 1961 and 1971

TABLE 4

Land Use Category 1961 % of No. of 1971 % of No. of
Acres Total Properties Acres Total Properties
Acreage Acreage
Residential land 75.39 .13 11 930.366 1.67 120
Houses 278.502 .50 26 543.171 .97 74
Farm land 2496.09 4.46 80 4104.629 7.33 115
Farms 52527.988 93.84 406 49320.057 88.09 398
Conservation land 97.0 .17 1 278.93 .50 4
Commercial 254.0 .45 3 267.125 .48 5
Private club 45.0 .08 1 50.72 .09 2
Municipal or
provincial land 73.63 .13 4 80.74 .14 5
Nursing home - - - 10.166 .02 1l
Cemetary 21.5 .05 4 26.5 .05 4
School house 5.0 .007 4 5.0 . 007 5
Church 2.0 .003 1 2.0 .003 1
Other 101.0 .18 3 362.696 .65 8
55982.1 100.000 544 55982.1 100.000 742

A4
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no visible use, this category was beyond the scope of the present study.
Rodd found that residential properties outnumbered farm properties by a
large margin. Such was not the case in this study, perhaps suggesting
that the intensity of urban influence was not as great in the countryside
of Wellington County.

Rodd's study area, which was defined as the major field of urban
influence of Toronto, included the Wellington townships of Nichol, Erin
and Eramosa. Because of differences in data collection between Rodd's
study and the present investigation, it is possible to compare only the
number of farm, farm land and residential properties. Residential uses
included Rodd's houses and estates, and this study's houses and resi-
dential land parcels. A comparison of the estimated property numbers
for each township revealed that Rodd, in 1973, had found almost twice
as many farms and residences in Erin and Eramosa as this study had in
1971. 1In Nichol, this study found slightly more farms but considerably
fewer residences. The number of properties in farmland for all three
townships was similar.

These differences in property counts can largely be explained
by sampling technique. The present work employed a random systematic
technique whereas Rodd used a stratified systematic approach by drawing:

a one-eighth sample of land use by selecting every second
odd~numbered lot in the odd numbered concession (Rodd 1975,
p. 10).
Although local sites within the built-up perimeter of a small settle-
ment were excluded, considerable bias would be introduced if any of

the odd-numbered lots were adjacent to a major road. For example, in
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Erin township, Rodd's sample would hawve included all lots along County
Road 22 (see Fig. 2, p. 16). In Erin and Nichol townships, his sample
lots were adjacent to township roads. This suggests that Rodd's study
had a systematic bias, since the alternative that the additional farms
and houses were built in two years is not wviable.

Townships having the largest number of houses in the sample in
1961 were Eramosa (21), Erin (17) and Puslinch (14). Figure 4 illus-
trates the location of both residential land and houses by lot. The
number of properties in residential land was greatly influenced by lot
fragmentation and will be discussed later. West Luther had no resi-
dential uses.

The comparatively large number of residential use properties in
Eramosa and Erin is explained by the scenic terrain (glacial moraine)
which made this area more susceptible to urban influence (Russwurm 1971).
Rodgers (1970) and Goheen (1964) both cited in Dahms (1971) suggested
that the city of Guelph had stronger links with Toronto than with
Kitchener-Waterloo. An urban proximity index devised by MacKrandilal
(1978) to measure the total potential influence of a city on a township
using population and distance, indicated that of all the townships in
Wellington County, Eramosa and Erin were most subject to Toronto's in-
fluence. Russwurm (1971) gives further evidence of urban effects on
these townships. In 1966, the number of landholding acres, that is,
all parcels of land, not residential, open space or other where the
owner had a non-farm occupation, was 13,400 acres for Erin and 6,137
for Eramosa. Twenty-two percent of the owners in Erin were non-farm

and 16.4 percent in Eramosa.



¢ s SR HIRBERBA Rt s # 1 Skt

WELLINGTON COUNTY

Location of Residential Properties
by Lot 1971

LEGEND

. tOT CONTAINING A
RESIDENTIAL PROPERTY

@ FRAGMENTED LOT

133



36

In addition to having a high number of houses and residential
land parcels (no lot fragmentation was found), Puslinch township had
the most variety in land uses including two private clubs, two sand
and gravel operations, two restaurants, a gas station and land owned by
the Ontario Department of Highways, the City of Guelph, Halton Conser-
vation Authority and a foreign (German) investor. This wide variation
contrasted sharply with the remaining townships, but was not unexpected
since Russwurm (1971) had identified Puslinch as one of the three most
urbanized townships in Waterloo County and South-east Wellington County
(Eramosa, Erin, Nichol, Pilkington and Puslinch townships). The number
of land holding acres in 1966 was 18,372 and 15.7 percent of the proper-
ties had a non-farm use. Thirty-nine and a half percent of the land
owners were not farmers. MacKrandilal's (1978) urban proximity index
showed that Puslinch, as well as Guelph, Eramosa and Erin townships were
affected more by cities of populations over 100,000 (possibly Kitchener-
Waterloo or Hamilton-Burlington) than other townships in Wellington
County. A city of between 10,000 and 100,000 (possibly Guelph or parts
of Cambridge) exerted more effect on Puslinch than on any other township.

The physiography of Puslinch is moraine and esker deposits, ex-
plaining the presence of sand and gravel industries. Since this area
is poorer farmland, but aethestically appealing, it is more readily
converted to non-farm uses such as residential or private clubs and
also subject to urban pressures.

Using census data, Dahms (1978) characterized the south-eastern

townships of Puslinch, Guelph, Erin and Eramosa from 1961 to 1976 as



PR

37

being an area of decreasing farmland with relatively poor soil, under-
going rapid population growth and increasing urbanization. The inhabi-
tants of the area had relatively high incomes (in comparison with the
rest of the county) with a large number living in rural non-farm
dwellings and employed in non-farm occupations.

In the remaining townships, additional land uses of a nursing
home (Eramosa), school house (Eramosa and Maryborough), cemetery (Peel,
Maryborough, Eramosa), church (Peel), Grand River Conservation Authority
(Eramosa, Erin) and the Ontario Department of Highways (West Luther)
were found. The only evidence of an agribusiness was Amos Martin Ltd.
(drainage tiles) in Peel township. In West Garafraxa, Nichol and
Arthur only farm and residential activities were found. There were
very few houses or residential land parcels in any of these townships.

A comparatively large number of residential land properties were found
in Arthur (1l4) and Maryborough (20), but the subdivision of one lot
into residential land created all the parcels in Maryborough and all
but three in Arthur.

The dominance of farm uses north of the city of Guelph was ex-
pected. Russwurm (1971) observed that a rapid drop in the urbanization
measures occurred north of Guelph. In 1971, Dahms (1978) noted that the
townships in the north west of the county had the greatest number of
people employed in the agriculture industry. These townships experienced
the slowest population growth and had a higher proportion of persons over
65 years of age. These areas, which had better soils than the southern

half of the county, seemed to resist major change. The central townships
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of West Garafraxa, Nichol and Pilkington were identified as a transition
zone between the stable north and the urbanizing south east.

In summary, the major land uses in the open countryside of
Wellington County were farms, farm land, houses and residential land.
The number of properties in the land use categories contrasted to Rodd
(1975, 1976) but it is suggested that Rodd's study had a potentially
large sampling bias. Various activities, which have been associated
with the urban fringe by Wehrwein (1942), Hind-Smith and Gertler (1962),
Russwurm (1971, 1977aA), Martin (1974), Pearson (1972) and Gierman (1972),
such as non-farm residences, residential land, recreation, commercial,
industrial, cemeteries and roads were present, but in very small numbers.
Puslinch had the most variety of land use, while Erin and Eramosa had
the greater number of residential use properties. It is therefore con-
cluded that only a small amount of urban influence was exerted in the
open countryside and that this was strongest in the south eastern town-
ships of Puslinch, Erin and Eramosa. Centres responsible for this in-
fluence were Toronto, Guelph, Kitchener-Waterloo and perhaps Cambridge

or Hamilton-Burlington.

B) Land Use Change 1961 to 1971

The major changes in land use acreage and property numbers from
1961 to 1971 were the drop in farm acreage and farm property numbers and
the increase in residential acreages and properties (Table 4, p. 32).
Since half of the land lost from farms became farm land, only 1600 acres,

1120 (70 percent) were converted to residential uses and the remaining
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to other uses. The increase in acreage and number of unclassified prop-
erties was caused by remaining portions of severed properties for which
no use was given by the assessment. Figure 5 shows the lots on which a
change in land use occurred.

Extrapolating the results of this sample to the entire country-
side of Wellington County, a figure of 16,000 acres for farmland loss
between 1961 and 1971 is derived. From the Census (Appendix 2), the
total farmland lost in the townships of Wellington County during this
time was 58,000 acres. Assuming that this study's sample was repre-
sentative, then 27.5 percent of the loss in farmland occurred in the
open countryside and the remainder on land adjacent to hamlets, villages
and towns. This land surrounding the built-up areas of hamlets was in-
cluded in Rodd's study but was excluded in this study.

The census indicated that the loss of farmland was.greatest in
Erin, Puslinch, Peel, Arthur and Eramosa. Using the number of residen~
tial properties created and the drop in number of farms, as indicators
of loss of farmland, this study showed that Erin, Eramosa, Puslinch and
Arthur respectively, were the townships which lost the most farmland in
the countryside.

A comparison of the number of acres in this study which were
converted to urban uses, and the number found by Gierman (1977) illus~
trates the difficulty in devising a method which detects potential as
well as actual land conversion. The results from the present study
showed that 1120 acres in the sample, or 11,200 acres in Wellington

County had been converted from rural to urban uses. By measuring the
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changes in urban boundaries from aerial photographs for all urban centres
in Canada between 1966 and 1971, Gierman found that the city of Guelph
had lost rural land at a rate of 243 acres per year or 1213 acres over
five years. Since the demand for land for urban purposes is consider-
ably greater around a city, the amount of land lost in the countryside
from 1961 to 1971, would suggest that Gierman's estimates of actual con-
version presented a limited view of land conversion. BAerial photogrpahs
give no indication of ownership change and therefore a one hundred acre
parcel which would appear as pasture in a photograph could in fact be
future residential land. Although no actual building had taken place,
perhaps the land was already converted to an urban use.

There was a considerable increase in the number of properties for
residential land uses (Table 4, p. 32). This increase was caused by an
increasing number of severances which in turn caused fragmentation of lots.
Severances occured on 63 lots, 37 of which experienced only one severance,
11 had two and 15 had three or more. Eramosa, Erin, Maryborough and
Arthur townships each had one lot on which 100 acres or more was com-
pletely subdivided into 4 to 10 acre residential uses (Fig. 2, p. 16).

Conversations with the township clerks revealed that generally
there was no control on the number of severances allowed between 1961
and 1971 and that severances were readily attainable. The exception to
this was West Luther which prohibited estate-residential severances in
1968. The laissez-faire attitude of the other townships changed con-
siderably after 1971. At present, Peel, Maryborough and Nichol are
zoned mainly for agriculture and have no areas designated as estate-

residential zoning. Eramosa allows 6 estate severances per year, while
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Erin allows 20. No estate lot severances are permitted in Puslinch.
In all townships, severances between family members or farmer to farmer
are allowed and approval is dependent upon the merit of the application.

Changes in land use occurred on 57 of the 271 lots sampled. Only
seven of these did not experience a change in residential uses. Fiqure
3 illustrates the major change in land use for each lot, given that
more than one change could occur. If only one acre of the 200 acre
lot was converted to residential, then that lot would be said to have
undergone a change in land use.

In summary, the major land use change was the loss of farmland
to residential uses. The increase in the number of severances resulted
in land fragmentation and the creation of additional residential proper-
ties. This loss of land was most pronounced in the townships of Erin,

Eramosa, Puslinch and Axthur.

C) Weighted Analysis of Covariance

The purpose of the analysis of covariance was to determine the
effect of land use, location, time, size and soil on price, which was
stated as the adjusted price per acre. Five weighted analyses of co-
variance were performed. This section will present the results of these
analyses, but the significance of each variable will be discussed later.

Land sales occurred on 157 lots involving 488 properties. Two
hundred and sixty~-three parcels were sold once, while 225 experienced
two or more sales. Distribution of sales throughout the County was

fairly even. The south eastexn townships of Erin, Eramosa and Puslinch
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had the highest number of sales (233), followed by the north western
townships of Arthur, Minto, Peel and Maryborough with 190 sales. West
Inther, West Garafraxa and Nichol had a total of only 61 sales. Loca-
tion of the lots on which sales occurred are shown in Figure 6. Since
Rodd (1976) found a strong variation in land sales with many more
sales occurring close to Toronto, one would have expected to find a
much larger number of sales in West Garafraxa and Nichol, and consider-
ably less in the north western townships. Martin (1974) observed that
the occurrence of sale parcels was influenced by Metro Toronto, small
urban centres and desirable natural features such as streams or wooded
areas.

Of the 488 properties which were involved in land sales. 435
were selected for analysis. The properties omitted were sales to the
Director of Land Veterans (4), other uses (14), farms and farm land
less than 50 acres (20) and a lot in Eramosa (20). The actual number
of transactions which occurred from 1961 to 1971 are recorded in Table
3 (p. 27).

A preliminary weighted analysis of covariance (Table 5) revealed
that the five variables were very poor predictors of price. However,
in the 28 percent of the model that was explained, these variables were
highly significant. Within the explained variation, the variables of
use, time and size were significant at the .05 level. Plotting the
residuals of price for each use revealed that the error in the model
was greatest for residential land and houses, particularly for parcels

less than ten acres. While considerable error existed for farm land
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TABLE 5

WEIGHTED ANALYSIS OF COVARIANCE - PRELIMINARY MODEL

Source of Degrees of Observed
Variation Freedom Sum of Squares Mean Square F Significance R-Square
Level
Model 20 2559556389.57 127977819.48 8.41 .0001 . 288817
Loc 10 166000329.33* 16600032.93 1.09 . 3680
Use 3 1505932318.07% 50197743.93 32.97 .0001
Time 1 176410406.94* 176410406.94 11.59 .0007
Size 1 60995349.64* 60995349.64 4.01 .0460
Soil 5 36219255.85% 7243851.17 0.48 .7963
Error 414 6302660225.05 15223816.97
Corrected Total 434 8862216614.62

*Partial sum of squares
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and farms, the distribution of the error was relatively uniform over
size (Appendix 4).

Due to the high significance of use, the sharp contrasts between
residual plots for each use and observed differences in collected price
data for each use, the data were divided into use subsets for further
analysis. Results of these analyses are summarized in Tables 6, 7, 8
and 9. A higher percent of the variation in price was explained for
each use by variables, because the effects of the other uses on price
was removed. Farm uses had the highest R-square value (.56 for farm
land and .48 for farms) and therefore the best prediction of prices.

The variables which were significant in the explained portion of the
model varied for each use (Table 10) as had been found in Clonts (1970).
The large unexplained residuals made the fitted regression equations

of little value, as had been the case with the preliminary model (Ap-
pendix 5). The residuals for each of the use models were smaller, but

the pattern of the plots was very similar (Appendix 6).

D) Effects of the Selected Variables on Price

i) Land Use
Land use was very significant in determination of land price. The
highest price per acre was paid for houses, residential land, farms and
farm land respectively. Table 1l is a summary of the differences in
average price per acre for each use by location ring and for the whole
study area. This finding is at variance with Rodd (1975, 1976) who

found that farms had a lower price per acre than bare farmland. This



WEIGHTED ANALYSIS OF

TABLE 6

COVARIANCE - RESIDENTIAL LAND

Source of Degrees of Observed
Variation Freedom Sum of Squares Mean Squares F Significance R-Square
Level
Model 14 115293491.49 8235249.39 4.69 . 0001 .371922
Loc 9 21695486.72* 2410609.63 1.37 .2076
Soil 3 3323950.55%* 1107983.51 .63 .6000
Time 1 30687639.96* 30687639.96 17.50 .0001
Size 1 54789500.17* 54789500.17 31.24 .0001
Errxor 111 194699858. 80 1754052.78
Corrected Total 125 309993350.01

*Partial sum of squares
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TABLE 7

WEIGHTED ANALYSIS OF COVARIANCE - HOUSES

Source of Degrees of Observed
Variation Freedom Sum of Squares Mean Square F Significance R~-Square
Level
Model 12 2556791052.86 213065921, 07 2.63 .011e .453753
Loc 8 733182652.32* 91647831.41 1.29 .2800
Soil 2 57901814.49%* 28950907.24 .36 .7018
Time 1 61424065.89% 61424065.89 .76 .3893
Size 1 503100109.29* 503100109.29 6.21 .0172
Error 38 3077974932.43 80999340, 33
Corrected Error 50 5634765985.29

*Partial sum of squares

15174



TABLE 8

WEIGHTED ANALYSIS OF COVARIANCE - FARM LAND

Source of Degrees of Observed
Variation Freedom Sum of Squares Mean Square F Significance R-Square
Level
Model 14 90243170.36 6445940.74 3.29 .0021 .568569
Loc 9 65682801.60%* 7298079.06 3.73 .0023
Soil 3 10522808.66% 3507602.88 1.79 .1665
Time 1 12658377.81* 12658377.81 6.47 .0155
Size 1 559342.18% 559342.18 0.29 .5962
Exrror 35 68476523.98 1956472.11
Corrected Total 49 158719694.33

*Partial sum of squares
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TABLE 9

WEIGHTED ANALYSIS OF COVARIANCE - FARM

Source of Degrees of Observed
Variation Freedom Sum of Squares Mean Square F Significance R-Square
Level
Model 17 359920148.61 21171773.45 10.73 .0001 .489825
Loc 10 112427987.00* 5.70 .0001
Soil 10006981.63* 1.01 .4110
Time 1 107517389.98% 54.49 .0001
Size 40779924.29% 20.67 .0001
Error 190 374873112.97 1973016. 38
Corrected Total 207 734793261.58

*Partial sum of squares
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SIGNIFICANT VARIABLES FOR EACH USE

TABLE 10

(DESIGNATED BY ¥*)

Time

Size

Location

Soil

Residential
Land

Houses

Farmland

Farms
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TABLE 11

MEAN PRICE PER ACRE FOR EACH USE BY LOCATION RING

52

Use
Location Res. Land Houses Farm Land Farms A
738 2036 268 339 403
< 35 km 680 415 2451 8900 12446
75 41 27 79 222
771 3342 102 205 214
> 35 km 401 57 2237 16309 19004
51 10 23 129 213
750 2193 189 252
B 1081 472 4688 25209 31450
126 51 50 208 435
Note: 1. The total number of acres in this table and in subsequent
tables will not be egqual due to errors in rounding.
2. In this table and all subsequent tables, the first figure
is the mean adjusted price per acre, the second, the numbexr
of acres and the thirxrd, the number of transactions upon
which the price was based, unless otherwise stated.
For example: 738 mean adjusted price acre
680 no. of acres
75 no. of transactions
A. In this table and all subsequent tables, this column gives
the summary of all data in each row. That is, the mean
adjusted price per acre for the row, the total number of
acres and transactions.
B. In this table and all subsequent tables, each group of

data in the row, gives a summary of the data in the
column above it.
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difference could be partially explained by Rodd's inclusion of farmland
parcels of less than 50 acres in his analysis, which could have caused
the average price per acre to exceed that of farms because of their
potential value for residential land. Also, considerable error could
lie in Rodd's study, since the transactiong took place at different date
(in 1972, if under ten acres and from 1969 to 1971 for properties over

ten acres) and the land use was identified in 1973.

ii) Location

The purpose of establishing location sectors was to define the
influence of nearby urban centres. If Kitchener-Waterloo was located
in the same 30o sector as a township or a number of lots in Wellington
County (the sector defined in relation to the centre of the city of
Guelph), then it would be assumed that Kitchener-Waterloo would influ-
ence land prices in that sector. For this reason, the data were not
analysized by township units. In order to compare the township land
use characteristics, which were described earlier in this chapter, with
the location units for analysis, the following generalizations can be
made. The south~eastern townships of Erin, Eramosa and Puslinch are
represented by Locations 1, 2, 3, 10 and 11. The central townships of
Nichol and West Garafraxa correspond to Locations 4 and 6. The remain-
ing locations, 5, 7, 8 and 9 encompass the north-western townships
(Figure 3, p. 24).

Location was a significant variable at .05 level in price de-

termination of farm land and farms. The mean adjusted price per acre
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for each land use by location during the study time are presented in
Table 12, The number of acres and transactions upon which the mean
price was based are also given. A definite transition from the highest
prices in the south east to the lowest prices in the north west is
evident. Minto, Location 8 is the furthest from Guelph and has the
lowest prices per acre. Farm land exhibited the same pattern. The low
price of farm land in Location 3 (north east corner of Erin) was possibly
caused by its distance from Guelph.

Based on the characteristics ascribed to these areas by Dahms
(1978) during 1961 to 1971, the above pattern of price variation was
expected. The south east was an area having a large number of people
employed in non-farm occupations, with relatively high incomes. The
converse of this was found in the north west. In addition, Locations 1,
2 and 3 (Erin and Eramosa) were subject to the urban influence of Tor-
onto and Guelph and Locations 10 and 11 (Puslinch) was considered by
Russwurm (1971) to be the most urbanized township.

In Table 11 (p. 52), the mean price for each use by location
ring, that is, a distance less than or greater than 35 kilometers from
Guelph is presented. An analysis of variance showed significant dif-
ferences in price between the two rings for houses, farm land and farms
(Table 13) at the .05 level. Although location was significant for
houses in this analysis, when given the presence of soil, time and
size, it was not, so this apparent significance is of little value.

The contrast in the number of properties between the two location rings
could also have contributed to the significance. Based upon the fore-

going discussion of location, the higher prices for farms and farm land
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MEAN PRICE FOR EACH

TABLE 12%

USE BY LOCATION
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Residential
Land Houses Farm Land Farms A
774 1102 452 431 563
1 323 129 200 872 1524
o 30 7 3 9 49
.S 694 le8sl 405 393 511
g 2 127 188 225 1869 2409
1 15 15 3 18 51
ﬁ 742 24 331 312
8 3 196 521 1523 2240
% 10 5 9 24
e} 367 2650 327 497 442
ﬁ 10 13 14 506 535 1068
E 2 1 3 4 12
2} 735 4966 379 404 629
11 192 54 249 855 1350
21 10 5 Q 43
1285 8491 173 283 275
4 12 4 707 3331 4054
8 5 5 (3 27 43
'g 173 1771 led 247 242
g 6 12 25 564 1437 3038
1 3 7 12 23
le7 167
. 5 3138 3138
8 23 23
g 1420 1281 111 220 215
9 7 9 13 545 6360 6927
g 5 2 6 54 67
3 695 812 84 150 152
g 8 85 31 863 3909 4888
= 17 1 8 32 58
ﬁ 827 10786 150 236 338
3 9 112 14 308 1380 1814
2z 20 7 4 11 49
750 2193 189 252
B 1081 472 4688 25209 31450
126 51 50 208 435

*See Table 11 for explanation of data.
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TABLE 13

ANALYSIS OF VARIANCE FOR LOCATION RINGS FROM TABLE 1l

Source of Degrees Observed
Variation of sum of Squares Mean Square F Significance R-Square
Freedom Lavel
Use 1
Res. Land
Model - Loc 9 15101210.50 1677912.28 .66 .7446 .048715
Error 116 294892139.80 2542173.62
Corrected Total 125 309993350.30
Use 2 4
Houses
Model - Loc 8 1884897180.57 235612147.57 2.64 .0193 .334512
Exrox 42 3749868804.73 89282590.59
Corrected Total 50 5634765985.30
Use 3
Farm Land
Model - Loc 9 61356148.87 6817349.88 2.08 .0120 .386569
Error 40 97363545.46 2434088.64
Corrected Total 49 158719694.33
. Use 4
Farms
Model -~ Loc 10 199690280.76 19969028.08 7.35 - 0D61 271764
Exrror 197 535102980.82 2716258.79
Corrected Total 207 734793261.59

9s
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within 35 kilometers of the city was anticipated.

The high number of transactions in the north west was not un-
usual, since this area had more than twice the number of farm properties
than either the central or south eastern locations. The number of farm
properties in the central and south east was equivalent. Similarly,
more farms were sold further than 35 kilometers from Guelph (Table 11).

Location was not significant in price determination of residen-
tial land or houses. This finding was in agreement with Clonts (1970)
but varied with other studies. Sargent (1962) found that non-farm land
values in an area 30 miles from Toronto were 10 times higher than they
were at 70 miles. Brooksbank (1976) observed higher prices per acre
for properties nearer to Toronto. Archdekin (1974) recorded that land
values rose nearer to urban centres. Brigham (1965) noted that land
values became higher as distance to the city centre, nearest highway
and work place decreased. Given the different characteristics of the
south east and the north west areas, the lack of significance for loca-
tion of residential land and house price was unexpected. However, it
is possible that residential prices would be affected by location, if
the distance from Guelph was increased.

In summary, location had a significant effect on farm use prices,
but not on residential uses. The south east portion of Wellington
County had higher prices for land because of the urban influences of
Toronto, Guelph and perhaps Hamilton-Burlington or Cambridge. Moving
across the county in a north west direction, prices gradually lowered
as urban pressures were reduced. This pattern was not evident for resi-

dential uses.
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iii) Time

Since price was adjusted by the Consumer Price Index to reduce
the effects of inflation, the increases in price from 1961 to 1971
represent an increase in demand. Prices for residential land, farm
land and farms all rose significantly at the ,05 level from 1961 to
1971. Table 14 was constructed from the regression co-efficients of
size and time. 1In spite of the error in value for prices evident in
the large residuals, these data show that price decreased for each
additional acre and increased every month. For example, the price for
residential land dropped $20.44 for every acre added to the size of the
property and increased by $8.08 for every month after January 1961.

The mean price per acre for each year for residential land,
farm land and farms (from Table 15) is plotted in Figure 7. Residen-
tial land prices were not only higher than farms and farm land, but
also increased most from 1961 to 1971. It is possible to speculate
that the fluctuations in price of residential land parcels from 1964
to 1971 can be explained in terms of supply and demand, since the num-
ber of residential properties formed from 1961 to 1966 was 23, from
1967 to 1970, 88 and in 1971, 6. The demand for residential land began
in 1964 when the supply of parcels was limited and therefore higher
prices were obtained. The supply of residential land would presumably
reflect demand, but with a time lag which would allow for the time
needed to perceive demand, time to enact severances and time to place
the property on the market. The increase in residential land transac-

tions between 1967 and 1970 reflects this time lag from the increased



TABLE 14

VARIATION IN PRICE PER ACRE FOR EACH
USE BY SIZE AND TIME

Res. Land Houses Farm Land Farms
Size -20.44 -101.47 -0.53 -0.78
Time + 8.08 + 13.55 +2.54 +1.97
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TABLE 15*

MEAN PRICE PER ACRE FROM 1961 TO 1971 FOR EACH USE

6l 2 3 4 5 6 7 8 9 70 1 A
Res. 174 354 414 177 710 1379 499 767 658 783 1096
Land 1 24 4 19 33 24 17 74 250 287 154 196
3 2 3 5 5 5 10 23 22 19 29 126
Houses 1650 1285 4836 4697 2039 1519 1926 2163 2244 6186 4575
2 21 73 6 5 34 103 40 90 59 32 5
3 6 2 3 3 7 3 9 6 7 2 51
Farm 79 136 87 112 66 119 366 143 277 206 140
Land 3 349 1le 182 433 290 341 848 736 578 438 378
4 2 3 5 2 3 9 8 6 4 4 50
Farms 4 142 208 184 209 205 232 223 264 355 385 349
1127 2071 2260 1975 3217 2612 3218 2004 3389 1619 1721
10 16 18 20 26 22 24 18 26 15 13 208
B 20 26 26 33 36 37 46 58 60 45 48

*See Table 11 for explanation of data.

09



61

Figure 7 Mean Price per Acre for Residential land, Farm Land and
Farms from 1961 to 1971
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demand in 1964. The slight drop in price in 1967 could be explained by
the emergence of the new properties on the market. Demand for the
properties increased the price in 1968. A continual increase in supply
resulted in prices dropping in 1969. Institution of provincial univer-
sal subdivision control in June 1970 (Martin 1976), prevented further
fragmentation of land, making existing residential land properties more
valuable and causing prices to continue to rise. Since the number of
parcels increased from 1966, the increase in the number of sales was
expected.

This finding was also documented by Martin (1974, 1976). Mar-
tin's examination of land dealer activity in the Toronto centred region
showed that land prices were greatly influenced by the fragmentation of
100 acre parcels in 1968 and 1969, by fluctuations in the provincial
economy and by government policies. Ontario's buoyant economy of 1968
and early 1969 was followed by an economic decline which lasted until
mid 1970, when a slow recovery began (Martin 1976). Punter (1974)
identified 1966-69 as a period of speculative activity associated with
the creation of new properties, with increasing demand for such prop-
erties and with rapidly rising land values. Archdekin (1974) observed
the same trends in Chinguacousy township in Peel County.

Farm land price fluctuations paralleled prices of residential
land with a temporal lag of one year (Table 15, Fig. 7; pgs. 60 and 61).
Obviously, this land was in demand for conversion to residential land
parcels. The price of residential land was having a ripple effect,

clearly demonstrating how land fragmentation caused surrounding land
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prices to rise (Wagner 1975).

Since location had a significant effect on farm land price,
comparison between the prices of land located within and beyond 35
kilometers of Guelph from 1961 to 1971 was warranted (Table 16).

From mean prices in Table 16, the graph in Figure 8 was developed.
This graph shows that farm land within 35 kilometers of Guelph was most
affected by the changes in residential land prices. This would suggest
that the location of three of the four lots which were fragmented, was
not representative, and that the majority of subdivision activity was
within 35 kilometers of Guelph.

Farm prices were also affected by time. Prices were stable
until 1967 and then rose to a new plateau in 1970 (Table 15, Fig. 7,
pgs. 60 and 61). This can be explained as a response to either the de-
mand for residential land or economic prosperity. The levelling and
decline of farm land and farm price in 1970 and 1971 can be attributed
to either the economic recession or the drop in demand after universal
subdivision control was introduced.

The large number of transactions which occurred for farms en-
abled a mean price per year to be tabulated for each location (Table
17). Due to the limited number of transactions and the years of missing
data, it was only feasible to plot the values for Location 4, 7 and 8
(Fig. 9). These locations showed a steady increase in price, similar
to that in Fig. 5, p. 40. The differences in price between each loca-
tion was a function of location, with Location 4 having the highest

prices, followed by 7 and 8. Prices in Location 4, which was within



TABLE 16

MEAN PRICE PER ACRE FROM 1961-1971 FOR EACH USE BY LOCATION RING

Use Loc* 6l 2 3 4 5 6 7 8 9 70 1 A
Res. < 35 km 177 354 513 177 685 1256 501 848 647 878 1034
Land 22 3 13 32 22 14 69 83 148 50 108
1 2 2 2 5 4 4 8 21 10 6 11 75
> 35 km 133 196 1867 3309 478 524 670 735 1170
1 1 6 .5 1 4 62 132 98 81
1 1 1 1 2 2 12 13 18 51
Houses < 35 km 1261 1285 4836 3561 5178 1359 1926 1796 2244 6315 5834
2 10 73 6 2 2 100 40 85 57 24 .5
1 6 2 2 1 6 3 7 6 6 1 41
> 35 km 2002 5605 1757 17836 19385 5407 4449
2 11 2 31 1 1 4 4
2 1 2 1 2 1 1 10
Farm < 35 km 80 222 95 106 66 137 456 262 318 437 337
Land 100 50 131 330 290 86 647 180 481 103 50
3 1 1 2 4 2 1 7 2 5 1 1 27
> 35 km 79 70 64 129 113 72 104 66 135 110
3 249 66 50 102 254 200 555 96 333 327
3 1 1 1 2 2 6 1 3 3 23
Farms < 35 km 167 230 184 208 276 412 401 413 486 530 505
4 577 1313 847 795 955 677 658 617 1114 598 739
5 9 8 8 8 7 7 7 9 5 6 79
> 35 km 116 171 183 211 175 168 177 196 290 299 230
4 550 756 1411 1179 2295 1933 2559 1386 2272 1020 980
5 7 10 12 18 15 17 11 17 10 7 129

*Road distance

*See Table 11 for explanation of data.
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Figure 8 Mean Price per Acre for Farm Land from 1961 to 1971 by Llocation Ring
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PRICE Figure 9 Mean Price per Acre for Farms at locations 4, 7 and 8
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35 kilometers of Guelph were not greatly affected by land fragmentation.

Examination of farms within and beyond 35 kilometers of Guelph
(Table 16, Fig. 10) revealed a different pattern from the one outlined
above. Prices within 35 kilometers rose from 1964 to 1966, remained
stable to 1968 and then peaked in 1970. Beyond 35 kilometers, the
price dipped between 1964 and 1968, when it rose sharply before drop-
ping off in 1970. If the graph for prices in Location 4 (Fig. 4) was
representative of the central area of Wellington County, then it could
be assumed that the change in price was occurring mainly in the south
east portion of the County. Since urban pressures were continually in-
creasing in this area from 1961 to 1971, the resulting increase in land
prices was expected. The north west section of the County or the area
beyond 35 kilometers, which was dominated by agricultural activity and
was not subject to very strong urban pressures, was relatively unaffec-
ted by the increases in residential land prices. However, the combina-
tion of a buoyant economy and land fragmentation did have an impact on
land prices in 1968 and 1969.

The price of houses was not affected by time suggesting that
there was no increase in demand. Martin (1976) noted that during the
1960's there was an increasing demand for second homes, estates and
hobby farms throughout Ontario. He claimed that this demand was the
cause of land fragmentation into ten acre parcels around the Toronto
urban fringe. It would therefore appear that people preferred to build
their own homes rather than buy existing buildings.

The distribution of the number of sales for all uses, except
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residential land was fairly even between 1961 and 1971 (Table 14, pg. 59).
There was a slight tendency for transactions to be more frequent from
1965 to 1969 for farms and from 1967 to 1969 for farm land. House sales
peaked in 1968 and residential land sales rose sharply from 1966 to 1971.
This increase in sales activity was also observed by Martin (1974, 1976),
Punter (1974) and Archdekin (1974).

In summary, land prices in Wellington County were greatly affected
by land fragmentation from 1966 to 1970 and the prevailing economic con-
ditions at that time. The effect of these factors was most pronounced
on residential land and appeared to have spillover effects on farm land
and farms. Properties within 35 kilometers of Guelph were most influenced.
The lack of demand for houses could be explained by the public's prefer-

ence for building properties.

iv) Size

Price per acre generally decreased with an increase in the number
of acres (Table 15, pg. 60). Higher prices per acre were obtained for
small parcels of land. This was observed by Rodd (1975, 1976), however
Brooksbank (1976) found this relationship only with simple residences
less than 10 acres in size. Punter (1974) based his analysis of property
prices on acreadge sizes, rather than land use and found that in general,
the smaller the parcel, the higher the price per acre. Martin (1974)
who also used parcel size classes as the unit for analysis but assigned
representative land uses to each category, found a similar pattern.

The effect of size on residential land and house prices was
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expected and the same explanations can be applied to both. A lower
transaction price is usually charged for a small property, although the
actual price per acre is higher. Conversely, a large property with a
lower price is often unaffordable for the average person. Error in price
prediction was large for residential uses on properties less than ten
acres in size suggesting that the relation between size and price was not
linear. Parcel size would affect the slope of the curve.

Parcels of farm land were not affected by size. Since this use
had the lowest prices per acre, it was possible that sale prices were
based on a per acre figure, rather than total acreage. The range in
size of farm land properties was 50 to 160 acres, with most of the
parcels falling between 50 and 100 acres.

Size was significant for farm prices. Farm properties ranged
from 50 to 325 acres. By excluding farms of less than 50 acres, the
building component of the price was considerably reduced. In large
properties of land, the dwelling component is insignificant or relatively
constant (Brooksbank 1976). The buildings are only a small portion of
the total price and are considered part of the land price (Punter 1974).
Since size was significant, it was possible that the value of farm
buildings did have some effect on the price, however the wide range in

farm sizes would also have a bearing.

v) Soil
Soil was not significant in explaining price variations for any

use. The composition of the sample (Table 18) was predominantly Class 1



TABLE 18

SOIL CLASSIFICATION BY ACRES FOR STUDY AREA

AND TRANSACTED PROPERTIES
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Soil Study Arxea Transactions
Classification Acres % Acres %
1 40653.0 72.62 22975.5 70.34
2 5102.4 9.11 2314.9 7.09
3 8069.5 14.41 508l.8 18.00
4 431.0 .77 460.0 1.41
5 300.0 .54 100.0 .34
6 1426.2 2.55 930.5 2.85
55982,1 100.00 32662.7 100.00
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soils (72 percent) and the transacted acreages reflected this distribu-
tion. Meek (1968) found that soil quality, soil condition and state of
drainage were of low significance in explaining variations in farm sale
prices from 1960 to 1966 in West Garafraxa and Nichol townships. Larger
scale studies done by Rodd (1975, 1976), Brooksbank (1976) and VanVuuren
(1972) found that soil was a significant factor affecting land prices

or values. The lack of variation in soil quality was unexpected since
Russwurm (1971) and Dahms (1978) both observed that soil conditions
throughout the townships of Wellington County varied. The percentage

of Class 1 soil found by Dahms for each townships was Puslinch 5.6%,
Erin 23%, Eramosa 45.5%, West Garafraxa 57%, Nichol 70.8%, Minto 48.8%,
West Luther 63%, Peel 71.5%, Maryborough 72.4% and Arthur 75.6%. Per-
haps soils would have been significant if it had been possible to de-

termine a soil classification for each property.

E) Conclusion

Location was the major determinant of land uses in the country-
side of Wellington County. The major change in land use was the conver-
sion of 1600 acres of farmland to other uses, 1120 of which became
residential. Extrapolation of this result suggested that 27.5 percent
of all farmland lost between 1961 and 1971 occurred in the open country-
side. In general, the variables selected for analysis were poor predic-
tors of price. Land use determined the extent of their significance.
Location affected the prices of farm activities, but not residential uses.

There was an increase in demand for all uses from 1961 to 1971 except



74

houses. Size had a significant bearing on prices for all uses except
farm land. Given the wvariety in soil throughout the county, an effect
on price should have been evident, but since the sample did not reflect

the variations, no significance was found.



Chapter 4

CONCLUSION

The purpose of this study was to determine the effects of loca-
tion, time, use, soil and size upon the spatial variation in price in
the open countryside for Wellington County from 1961 to 1971. Land
uses and land use change were examined generally. Urban influences in
rural areas caused a loss of farmland and an increase in land prices.
High land prices are a serious impediment to agriculture because farm
expansion and investment are inhibited. Due to this danger to agricul-
ture, studies dealing with spatial variation of price and factors af-
fecting price are necessary.

The main findings of this study are best summarized by relating
back to the hypotheses presented in Chapter 1. 1In general, all the
hypotheses were supported except for Hypothesis 5. Land use was the
most important variable affecting price and factors affecting price
varied according to land use.

Hypothesis 1. Agricultural land uses will have the lowest
price per acre. In areas where there was a large number of non-farm
residences, surrounding farm values will be higher. The findings
of this study supported this hypothesis. Farm land received the lowest
price per acre, while houses had the highest. Residential properties
were concentrated in the south west section of the County and highest

prices for farm and farm land were paid in this area.

75
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Hypothesis 2. Land prices will increase from 1961 to 1971. The
increase in sales activity from 1966 to 1969 in the Toronto-centred
region will also be present in Wellington County. Demand for all
land uses except houses, increased during the study time. The years
1966 to 1969 showed increased sales activity and dramatic price in-
creases for residential land and farm land, and to a lesser extent
farms occurred. A large number of residential land parcels were created
during this time, and the effects of this land fragmentation on land
price was readily apparent. The vigorous economy at this time, was
probably an important contributing factor. That houses were not in
demand is perhaps explained by the preference for building homes, rather
than buying existing houses.

Hypothesis 3. Land price will increase as the distance to
Guelph decreases. Location with respect to Guelph was only signifi-
cant for farm uses. This difference in price was apparent in the speci-
fied locations and in the location rings. The prices of residential
uses was not affected by location. The literature indicated that Clonts
(1970) was the only author to have similar findings. Specific reasons
for this result were not obvious. Location had some effect on house
price (see Table 13), but not when the other variables were included.

It is possible that residential prices are constant over a larger area
surrounding a city.

Hypothesis 4. Land prices per acre would increase as size of
property decreased. The prices per acre of all land uses, except

farm land, significantly decreased as the size of the property increased.
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The regression co-efficients generated by the analysis of covariance
indicated that the actual price per acre for farm land did decline with
increasing size. The range in property size of farm land was also small,

Hypothesis 5. Higher prices will be paid for higher quality
soils. In Wellington County, soil had no effect on land prices for
any use.

The major land use in the countryside was farm-related and the
increase in the number of residential uses accompanied by a reduction
in the number of farms was the dominant change. The loss of farmland
to other uses represented approximately 28 percent of the total loss
in the county. Conversion of farmland to residential uses was the
major cause of this loss.

Since the variables which were selected for study were generally
poor predictors of price, it suggests that additional factors should
have been included. The limitations of this study prevented examination
of the following factors, but if it had been possible to conduct the
required detailed field work, the inclusion of these variables could
have made a significant contribution to the study. Population growth
as an indicator of demand would have increased the R-square values.
Characteristics of the buyer and seller of land would have been approp-
riate, although actual identity of these people is difficult to discern
from the assessment rolls. Building value is obviously the dominant
component of house sales, but actual site characteristics could also

have a bearing., The nature of the agricultural enterprise, whether it
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be crop or animal husbandry could influence price. It would appear that
the explanation of price formation is complicated, since VanVuuren (1972}
using 17 variables, was only able to explain 71 percent of the variation
in agricultural values.

The use of location sectors to establish areas of Wellington
County which would be susceptible to urban influence from centres other
than Guelph was inadequate. Urban centres exert too broad an influence
to be contained within a 30 degree sector and there was no method of
determining the comparative strength of influence between two cities.
Studies have shown that urban centres such as Guelph, Kitchener-wWaterloo
and Toronto affect parts of Wellington County, but the influence of
Cambridge or Hamilton-Burlington could only be presumed.

The undesirable effects of residential development upon farmland
has been recognized by all of the townships, since control over estate
severances was instigated after 1971. That there is now control, suggests
that there should be a reduction in pressure on residential land and
perhaps the demand for existing houses will now increase, since building
is restricted.

Further study in the area of land price is still warranted.
Recommendations which were made for future research in Countryside
Planning; A Pilot Study of Huron County, 1976 are relevant. This report

advises that the relationships between the following be determined:

1. ....the degree and density of non-farm related development
and land values.....
2. ....the impact of shifts in farming operations and activity

as a result of changing land values.....
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3. ....changes in rural land values and rates of loss of
farmland and change in farming operations..... (1976, p. 188).

Based on the results of this study, it is suggested that Erin stownship
would be a good area for study of these relationships. Farming is
still viable and estate-residential severances are still permitted in
relatively large numbers. Residential land has been steadily increasing
in the countryside of the township from 1966 and its effects on farm
land prices and farm operations should be readily apparent.

In addition to the above, a study of Wellington County between
1966 and 1976, concentrating on the countryside land in the immediate
vicinity of towns or hamlets, would more clearly show the impact of
non-farm development. Responses of individual townships to this pres-
sure could then be compared. Land values for specific site character-
istics for non-farm uses and this impact on surrounding land should be
investigated. If Rodd's (1976) findings that estates prefer Class 4
solls are correct, perhaps the use of this land does not influence
farmland prices as much as residential development on Class 1 or 2
soils.

In conclusion, this study has provided an increased understand-
ing of the operation of the rural land market and its effects upon
farmland. It is hoped that the insights gained from this paper will

encourage further study.
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CLASS 1 -

CLASS 2 -

CLASS 3 -

CLASS 4 -

CLAasSs 5 -
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APPENDIX 1

DESCRIPTIVE LEGEND FOR SOIL CAPABILITY FOR AGRICULTURE

Soils in this class have no significant limitations in use for
crops. The soils are deep, are well to imperfectly drained,
hold moisture well, and in the virgin state were well supplied
with plant nutrients. They can be managed and cropped without
difficulty. Under good management they are moderately high to
high in productivity for a wide range of field crops.

Soils in this class have moderate limitations that restrict
the range of crops or require moderate conservation practices.
The soils are deep and hold moisture well. The limitations
are moderate and the soils can be managed and cropped with
little difficulty. Under good management they are moderately
high to high in productivity for a fairly wide range of crops.

Soils in this class have moderately severe limitations that
restrict the range of crops or require special conservation
practices. The limitations are more severe than for Class 2
soils. They affect one or more of the following practices:
timing and ease of tillage; planting and harvesting; choice
of crops; and methods of conservation. Under good management
they are fair to moderately high in productivity for a fair
range of crops.

Soils in this class have severe limitations that restrict the
range of crops or require special conservation practices, or
both. The limitations seriously affect one or more of the
following practices: timing and ease of tillage; planting

and harvesting; choice of crops; and conservation methods.

The soils are low to fair in productivity for a fair range

of crops but may have high productivity for a specially adapted
crop.

Soils in this class have very severe limitations that restrict
their capability to producing perennial forage crops, and im-
provement practices are feasible. The limitations are so
severe that the soils are not capable of use for sustained
production of annual field crops. The soils are capable of
producing native or tame species of perennial forage plants,
and may be improved by use of farm machinery. The improvement
practices may include clearing of brush, cultivation, seeding,
fertilizer, or water control.



82

CLASS 6 - Soils in this class are capable only of producing perennial
forage crops, and improvement practices are not feasible.
The soils provide some sustained grazing for farm animals,
but the limitations are so severe that improvement by use
of farm machinery is impractical. The terrain may be unsuit-
able for use of farm machinery, or the soils may not respond
to improvement, or the grazing season may be very short.

CLASS 7 - Soils in this class have no capability for arable culture or
permanent pasture. This class also includes rockland, other
non-soil areas, and bodies of water too small to show on the

maps.

CLASS 0 -~ Organic Soils (not placed in capability classes).

SOURCE: Canada Land Inventory, Soil Capability for Agriculture, Map #40-P-O,
Ottawa: Surveys and Mapping Branch, Department of Energy, Mines
and Resources, 1968.




APPENDIX 2

FARM LAND AREA IN WELLINGTON COUNTY FRCM 1951 TO 1971

Farm Area Farm Area Farm Area 1951-61 1961-71

1951 (acres) 1961 (acres) 1971 (acres) Change Change

Wellington County 606,630 570,823 512,595 -35,807 -~-58,228
Arthur 66,674 63,530 57,417 - 3,144 - 6,113
Eramosa 41,556 40,647 35,627 - 209 - 5,020
Erin 64,736 59,243 45,305 - 5,493 -13,938
Garafraxa W. 45,794 43,251 40,191 - 2,543 - 3,060
Guelph 36,115 31,757 29,129 - 4,358 - 2,628
Iuther W. 45,896 42,231 40,415 - 3,665 - 1,815
Maryborough 53,303 51,646 51,429 - 1,874 - 217
Minto 70,991 67,653 64,396 - 3,338 - 3,257
Nichol 26,215 26,437 25,087 + 222 - 1,350
Peel 74,372 72,162 65,135 - 2,210 - 7,027
Pilkington 28,779 28,055 25,561 - 724 - 2,494
Puslinch 52,199 44,428 32,686 - 7,771 ~11,742

SOURCE: Census of Canada
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APPENDIX 3

CONSUMER PRICE INDEX

Date 01 02 03 04 05 06 07 08 09 10 11 12
61 01 00 75.0 74.8 74.9 74.9 74.8 74.8 74.8 74.9 74.9 75.0 75.3 75.3
62 01 00 75.3 75.3 75.3 75.6 75.5 75.7 76.0 76.2 76.0 76.3 76.5 76.5
63 01 00 76.6 76.6 76.6 76.8 76.8 77.1 77.4 77.7 77.4 77.5 77.7 77.9
64 01 00 77.9 78.0 78.1 78.3 78.3 78.5 79.0 78.9 78.7 78.7 78.9 79.4
65 01 00 79.5 79.6 79.7 79.9 80.1 80.7 8l1.0 80.9 80.7 80.8 81.3 81.7
66 01 00 81.9 82.5 82.6 83.1 83.2 83.4 83.7 84.1 84.2 84.3 84.4 84.6
67 01 00 84.7 84.8 85.0 85.8 85.9 86.4 87.2 87.6 87.4 87.3 87.6 88.1
68 01 00 88.5 88.6 88.9 89.4 89.4 89.7 90.3 90.5 90.8 91.0 91.4 91.7
69 01 00 91.9 91.9 92.4 93.4 93.6 94.4 94.8 95.1 94.9 95.1 95.5 95.9
70 01 00 96.1 96.5 96.6 97.2 97.2 97.4 97.8 97.8 97.6 97.7 97.7 97.3
71 01 00 97.7 98.1 98.4 99.1 99.5 99.7 100.5 101.2 101.0 101.1 101.5 102.2
Source: Consumer Prices and Price Index, Cat. 62-101, Qtrly.

Note: As of October 1978 the weights of the CPI were revised using 1974 expenditure patterns. The

time reference base remains 1971 = 100 unless stated otherwise.
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APPENDIX 4

Residual Plots by Use from Preliminary Model of Weighted

Analysis of Covariance where;

RAPPA = Residual Adjusted Price Per Acre
A = I Observation
B = 2 Observations, etc.
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FITTED REGRESSION EQUATIONS

PRELIMINARY MODEL
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2.-145.65

.-187.33
4.-160.32
5.-289.78
6.-153.61
7.-232.97

8.-267.77

9.-122.22

10. 78.29
11.

0.00

adjusted price per acre

+ R
11982 %215k

+
Eijk

1. 227.88
2.1758.98
3.-173.31
4, 0.00

population mean

location (1-11)

use (res.

land, houses,

soil (class 1-6)

1.103.50
2.219.31
3.171.23
4. 6.88
5.128.10
6. 0.00

+(2.26 #1.30) %,
+ (-0.90 + .88) X

farm land or farm)

regression co-efficient for time

time (months)

regression co-efficient for size

size (acres)

residual
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APPENDIX 6

Residual Plots of Weighted Analysis of Covariance by Land

Use Model where:

RAPPA = Residual Adjusted Price Per Acre
A = 1 Observation
B = 2 Observations, etc.
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