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AN ECONOMIC ANALYSIS OF CHANGES IN
EXCLUSIVE FARM USE REGULATIONS FOR HOMESTEADS
IN OREGON: A CASE STUDY IN YAMHILL COUNTY

CHAPTER 1. INTRODUCTION

1.1 Problem Statement
For nearly half a century, states in the U.S. have been implementing programs that
encourage farmers to keep land in agricultural use. Among the leaders in this effort is
Oregon, which has adopted a land conservation planning program and land use laws to
protect the land needed by the State's two largest industries -- agriculture and forestry.
These land use laws apparently have had some impacts. According to National Resources
Inventory 1997 report summary (National Resources Inventory Online, 2000), nonfederal
rural land in U.S declined by 2.6% from 1982 to 1997 while nonfederal rural land in
Oregon declined only 2.2% during this period. The American Planning Association
awarded Oregon's agricultural land protection program "top honors" in 1982, and other
states have borrowed extensively from Oregon's program. For example, among the States
that have adopted strong laws for land conservation planning, Florida modeled its
program directly after Oregon's.
However, some provisions created or revised in 1994 in Oregon Administrative
Rules about agricultural land uses1 have come under criticism and were therefore brought
to the attention of the Department of Land Conservation and Development (DLCD) and

the Land Conservation and Development Commission (LCDC)2. Most criticism came
New administrative rules became effective in March 1994 regarding, among other things, the
approval criteria for dwellings provided in conjunction with farm use (or "farm dwellings"). The approval
criteria for farm dwellings were often referred to as "the two-tier standards", which differentiated between
high-quality farmland and non-high quality farmland. See section 1.4 in this chapter for detailed
descriptions of the approval criteria for farm dwellings.
2

The Oregon Land Use Act of 1973 established the Department of Land Conservation and
Development (DLCD) and Land Conservation and Development Commission (LCDC). The Land
Conservation and Development Commission, which was made up of volunteers appointed by the Governor,

2

from applicants seeking to build a dwelling in conjunction with farm use3, or a "farm
dwelling", on high-value farmland4 in Exclusive Farm Use zones (EFU)5. Current

qualification standards for a farm dwelling, as defined by Oregon Administrative Rules
(OAR 660-033-0 135 (7)), require that the tract on which the farm dwelling will be sited

has produced at least $80,000 (1994 dollars) gross annual income from sales of farm
products in the last two years or three of the last five years. The goal of these standards
was to limit the building of new homes on high quality farmland to commercial farm
owners or operators, thereby preventing the fragmentation of existing high-value
farmland. However, applicants who have failed the $80,000 income test argue that they
and the Department of Land Conservation and Development, were granted the responsibility of drawing up
land use planning goals, reviewing city and county land use plans and zoning regulations for compliance
with the goals, and promulgating land use administrative rules.
According to the 1999 edition of Oregon Revised Statutes, "farm use" is a broad range of
agricultural uses which include the current employment of land for the primary purpose of obtaining a
profit in money by raising, harvesting and selling crops or the feeding, breeding, management and sale of,
or the produce of, livestock, poultry, fur-bearing animals, or honeybees, or for dairying and the sale of
dairy products or any other agricultural or horticultural use or animal husbandry or any combination
thereof. 'Farm use' includes the preparation, storage and disposal by marketing or otherwise of the products
or by-products raised on such land for human or animal use. 'Farm use' also includes the current
employment of land for the primary purpose of obtaining a profit in money by stabling or training equines
including but not limited to providing riding lessons, training clinics and schooling shows. 'Farm use' also
includes the propagation, cultivation, maintenance and harvesting of aquatic species and bird and animal
species to the extent allowed by the rules adopted by the State Fish and Wildlife Commission. 'Farm use'
includes the on-site construction and maintenance of equipment and facilities used for the activities
described in this subsection." (ORS 215.203 2(a)).
4

According to the 1999 edition of Oregon Revised Statutes, "high-value farmland is land in a tract
composed predominantly of soils that, at the time the siting of a dwelling is approved for the tract, are (a)
irrigated and classified prime, unique, Class I or Class II, or (b) not irrigated and classified prime, unique,
Class I or Class II." (ORS 215.7 10 (1)). The soil classes are defined by the Natural Resources Conservation
Service (formerly Soil Conservation Service). Besides these two categories of land, lands that are also
defined as high-value farmland are described by ORS 215.710 (2), (3) and (4). The same descriptions of
"high-value farmland" are also provided in Oregon Administrative Rules, Division 33 (OAR 660-033-0020
(8)). Most high-value farmland in Oregon lies in the Willamette Valley.
Exclusive Farm Use zones are zones designated and supervised by LCDC to protect farmland by
prohibiting land uses that conflict with commercial agriculture, and by specifying a minimum lot size to
keep farmland from being divided into pieces too small for commercial agriculture. As a general rule, EFU
zoning was applied to all lands within the Natural Resources Conservation Service's soil capability Classes
I through IV in Western Oregon, and Classes I through VI in Eastern Oregon, plus any additional lands
needed for farming In EFU zones agricultural activities are allowed outright, urban uses such as residential
subdivisions are prohibited, and a limited range of other uses are permitted, which have been evaluated by
LCDC, or city and county land planning departments, and considered as compatible with their land use
planning goals.

3

were commercial farm operators but the $80,000 standard was too high to allow them to
live on their farms.

While people felt their private use of land has been limited by the rules, DLCD
and LCDC believed a gross income of $80,000 was substantially below the average
income of commercial farms and would not hinder people from getting started in
agriculture, and a $80,000 gross income was enough to screen people who just wanted to
build a home in the countryside (Benner, 1997). They also believed that, based on data

observed during the 1990's, the $80,000 income test as well as other new standards
applying to dwellings in EFU zones have been effective in restricting the growth of farm

dwelling construction by non-farmers (Benner, 1997). According to LCDC's annual
Exclusive Farm Use Reports, prior to the 1993-94 reporting year when the new standards
applying to farm dwellings in EFU zones took place, the average number of new farm
dwellings annually approved was nearly 300 statewide6. However, the number has

declined afterwards, under the tighter control exerted by the new standards (Table 1.4).
Meanwhile, new farm dwellings tended to be sited on larger land tracts (Table 1.2),
suggesting that farm dwelling construction by non-farmers in EFU zones has been
effectively restricted by the new administrative rules.
The criticism from some people triggered an overall scrutiny of the new standards
governing land uses in EFU zones. The 1999 Regular Session for

Oregon Legislative

Assembly adopted Senate Bill 454, which did not alter the $80,000 income test but
directed LCDC to evaluate and report on the use of the administrative rules that

established the income criteria, or the so called "two-tier standards" that include the
$80,000 income test, for farm dwelling approvals. The focus of the evaluation would be
whether the criteria prevented farmers from gaining approval of dwellings on their farms
or authorized dwellings for persons not engaged in farming.

The history of Oregon's farmland preservation programs is introduced in section
1.2 to provide the context of the new EFU land use rules of concern.

6

Reporting year for LCDC' s annual Exclusive Farm Use Report is from September 1st of previous
calendar year to August 31 of current calendar year.

4

1.2 History of Oregon's Farmland Preservation Program
Oregon adopted its first laws protecting farmland use forty years ago. In 1961, the
Oregon legislature first referred to Exclusive Farm Use (EFU) zoning as part of
legislation dealing with farm use assessment for farmland. The legislation required that
farmland zoned exclusively for farm use be assessed at its lower farm value rather than at

a higher true cash value based on its potential for development. The program was
designed to keep farmers from being forced out of farming by higher property taxes.
In 1963, the farmland protection program was expanded by the establishment of
the statutory EFU zone. The legislature adopted provisions for the EFU zones within
which only agricultural activities were allowed outright, while urban uses were prohibited
and a limited number of other uses were permitted. Five basic non-farm uses were
licensed within the zone as needed or would directly serve the local EFU area. The five
non-farm uses included educational (public and private schools), recreational (public or
nonprofit group parks, playgrounds, golf courses), religious (churches), utility services
and meeting places for the local community (Oregon Department of Land Conservation
and Development On Line, 1999).

The 1963 legislature also employed a dual tax program that called for preferential
farm tax assessment on lands inside of EFU zones and allowed property tax deferrals for

farms outside of EFU zones.
The State's EFU zoning provisions were optional in the first decade. Cities and
counties could apply the provisions as they saw fit7. In 1973, Oregon Legislature adopted
Senate Bill 100, which mandated that all cities and counties in the State adopt or amend
land use plans and regulations to conform to the statewide land planning goals. The bill
also directed DLCD and LCDC, which were newly established by the Oregon Land Use
Act of 1973, to draw up the statewide land planning goals and review city and county
land use plans and regulations. The statewide land use planning program was thereafter in
effect. The primary means for the implementation of the statewide land use planning
Oregon has only two categories of local government - cities and counties. There are no towns,
townships or gradations of cities.

5

program, which is targeted at protecting farmland based on its economic importance as
well as the desire to maintain open space for its aesthetic value (ORS 215.243), has ever

since been through EFU zoning for Oregon's farm and range lands. By 1995, 16 million
acres of agricultural land have been zoned EFU, which amounted to half of all the
privately owned land in the State.
EFU zoning was reinforced by another component of the land use planning:
"Urban Growth Boundary" or " UGB", which marks the outermost limit of the
development planned by a city for the next 20 years. EFU zones exist outside of the UGB
and so are attractive to those who desire a rural lifestyle.
In the twenty years between 1973 and 1993, more non-farm uses, including nonfarm dwellings, were added in EFU zones8. As EFU zones attracted non-farmers, and the

increased number of non-farm uses in reality allowed the entry of non-farmers, there had
been conflicts between urbanites seeking homes in the country and their neighbor's
farming activities, and loss of commercial farmland to non-commercial "hobby farms"

who contributed little or nothing to the State's economy. A 1991 study conmissioned by
the Legislature illustrated that several years after the farm dwellings were built, 75% of
the tracts were producing under $10,000 in gross farm income (Benner, 1997).
The urbanization of EFU zones was directed to the attention of the State. The
Legislature, as well as LCDC and DLCD, therefore adopted tighter regulations over land
uses in EFU zones. Two changes in regulations consequently took effect, which focused
on regulations of new houses and land divisions. First, the 1993 Legislature passed House
Bill 3661, which became effective in November 3, 1993 and was later codified in various
sections of Oregon Revised Statutes, Chapter 215. House Bill 3661 concentrated on the
regulations of non-farm use related dwellings in EFU zones. The bill added a new type of
8

Primary non-farm uses permitted in EFU zones during this period are as follows. In 1973, forestry,
commercial activities in conjunction with farm use, private recreational services such as parks, and nonfarm dwellings were allowed and added in EFU zones. In 1975, personal use airports were allowed. In
1977, boarding of horses was added to the rural landscape. Entering the 1980's, a variety of dwellings,
including farm help dwellings for relatives, residential care homes in existing dwellings, replacement
dwelling for building on National Historic Register, and seasonal farm worker housing, were added. In the
1980's, a number of animal raising activities were approved, too, such as raising greyhounds and aquatic
species. At the beginning of the l990's, cemeteries in conjunction with a church and living history
museums in Marginal Lands counties (Lane and Washington) were allowed (Oregon Department of Land
Conservation and Development On Line, 1999).

6

non-farm use, the so-called "lot of record" dwelling, to EFU zones9. Also, the bill
changed the requirements for non-farm dwellings.

The second change was steered by LCDC. In 1993, LCDC established a technical
advisory comniittee to find new measures and new land use standards that would ensure
new farm dwellings be for farmers rather than for people simply seeking a rural life style.
On February 18, 1994, LCDC accepted the recommendation of the majority of the
advisory committee and made some important revisions to its administrative rules for
farm dwellings, including the $80,000 income test which was later criticized by some

people. The rules took effect on March 1, 1994, and the new standards established by the
revised rules were thereafter known as "the two-tier standards", as the standards
distinguished between high-value farmland and non-high value farmland.
The new regulations governing dwellings in EFU zones have been in practice
since then, and contemporary data indicated that the new regulations might be doing a
good job governing dwellings in EFU zones and thereby preserving EFU farmland.
However, close study and evaluation of the new regulations were still necessary, as
required by the 1999 Legislation.

In the mid-1990's, LCDC adopted rules that prohibited some of the non-farm
uses, such as golf courses, schools and churches, from high-value farmlands, and limited
the circumstances under which a number of the uses could be allowed on farmland not
designated as high-value. These regulations added to the State's decades-long efforts of
preserving farmland, especially high-quality farmland.

1.3 Study Objective

Observing the more strict control over new dwelling construction in EFU zones,
this study intends to examine one of the economic impacts of the new regulations in the

Willamette Valley, in other words, the impacts of the new regulations on the value of
9

The main purpose of creating lot of record dwellings is to allow the building of dwellings by
owners of a land parcel that was acquired prior to 1985 (ORS 215.705 (1) (a)).

7

farmland in the Valley with existing homesteads. Yamhill County, with a variety of farm
size and potential urban pressure from the Portland metropolitan area, was selected as the
study area.

As illustrated in section 1.4 of this chapter, tighter controls in the Willamette
Valley over dwelling construction in EFU zones have restricted the number of new
dwellings as well as increased the average size of land tracts where the major dwellings

in EFU zones were sited'°. As the supply of new home sites on EFU land shrinks while
demand for land tracts with existing dwellings increases, values of land tracts with
existing dwellings should increase. On the other hand, values of land tracts without
dwellings may also fluctuate due to changed demand and supply.

1.4 Effects of New Regulations Governing EFU Dwellings
In this section, the effects of the new regulations governing EFU dwellings are
evaluated. Specifically, effects of the new standards adopted by LCDC, which apply to
the majority of farm use related dwellings in EFU zones, as well as effects of the Oregon
statutes revised in 1993, which govern the majority of non-farm use related dwellings in
EFU zones, are examined.

1.4.1 Effects of the New Regulations on Farm Use Related Dwellings
In EFU zones, farm use related dwellings are provided in conjunction with farm
use and for the convenience of management by farm operators. There are two kinds of
farm use related dwellings. The first one is farm dwelling, which is provided for farm
operators and is the major form of dwelling in EFU zones. The second is farm help
dwelling, which is provided to assist the management of farm operators and includes
10

The major dwellings in EFU zones are farm dwellings, accessory farm help dwellings, and nonfarm dwellings.

8

three forms: accessory farm help dwellings', farm help dwellings for relatives12
seasonal farm help dwellings'3.

d

The new administrative rules established by LCDC in 1994, or the so-called "twotier standards", were designed primarily for the approval of farm dwellings, while also
apply to the approval of accessory farm help dwellings'4. The essence of the new
standards governing the approval of farm dwellings and accessory dwellings is to limit
farm use related dwellings to real farmers. Two sets of criteria are embodied in the new
standards, which differentiate between high-value land and non-high value land.
The first set of criteria, referred to as the $80,000 income test, applies to

construction of farm dwellings or accessory dwellings on land identified as high-value
farmland. The revised Oregon Administrative Rules (OAR 660-033-0 135 (7)) require
that a gross annual income of $80,000 from sales of faiiii products shall be produced in
the last two years or three of last five years in order to qualify for the dwelling'5.
11

Accessory farm help dwellings were approved for non-family members of a farm operator to assist
the farm management.
12

Farm help dwellings for relatives were first approved in 1981 to accommodate relatives of a farm
operator. According to ORS 215.283 (1) (e), a farm help dwelling for relatives is a dwelling on real
property used for farm use if the dwelling is occupied by a relative and located on the same lot or parcel as
the dwelling of the farm operator. And as defined by ORS 215.283 (1) (e) (B), "relative" means
"grandparent, grandchild, parent, child, brother or sister of the farm operator or the farm operator's spouse,
whose assistance in the management of the farm use is or will be required by the farm operator".
13

Seasonal farm worker housing was approved in 1989. It can be established in any area zoned for
exclusive farm use (ORS 215.283 (1) (p)).
14

According to OAR 660-033-0130 (24), for an accessory farm dwelling to be considered
customarily provided in conjunction with farm use, the accessory dwelling shall not only meet the basic
requirements in subsection (a), such as the dwelling "be occupied by a personal or persons who will be
principally engaged in the farm use of the land and whose assistance in the management of the farm use is
or will be required by the farm operator" (OAR 660-033-0130 (24) (a) (A)), but also have the principal
farm dwelling to which the proposed dwelling would be accessory meet the income tests in the two-tier
standards as described by OAR 660-033-035 (5) and OAR 660-033-0135 (7), depending on the quality of
the land that the principal farm dwelling is located on (OAR 660-033-0130 (24) (b)).
OAR 660-033-0135 (7): "On land identified as high-value farmland, a dwelling may be
considered customarily provided in conjunction with farm use if: (a) The subject tract is currently
employed for the farm use, as defined in ORS 215.203, that produced at least $80,000 (1994 dollars) in
gross annual income from the sale of farm products in the last two years or three of the last five years;
and... (d) In determining the gross income required by subsection (a) of this section, the cost of purchased
livestock shall be deducted from the total gross income attributed to the tract. Only gross income from land
owned, not leased or rented, shall be counted."

9

The second set of criteria applies to farm dwelling or accessory dwelling
application on land not identified as high-value farmland. A total of three criteria are
included. They are an acreage test, an income test, and a capability test16.
The acreage test sets up the minimum size of the subject land tract on which the
dwelling will be sited (OAR 660-033-0135 (1))17. The income test and the capability test
are "go below" options upon which dwelling permits may be granted when the size of the
subject tract is lower than the required minimum size. The income test requires that the
subject tract has generated a gross annual income of at least $40,000, or at least the
median of commercial farms in the county, in the last two years or three of the last five
years (OAR 660-033-0 135 (5))18 The capability test prepares the standards of the

potential gross farming income the subject tract should be able to generate (OAR 660-

033-0135 (2))'.
16

Note that neither acreage test or capability test is applied to reviewing the accessory dwelling
application. However, in counties that have adopted marginal lands system (Lane and Washington
Counties), if the land parcel is not high-value farmland, any of the three tests (acreage, income and
capability) can be applied to the review (OAR 660-033-0130 (24) (b) (C)).
17

OAR 660-033-0135 (1) is pursuant to the acreage test: "On land not identified as high-value
farmland pursuant to OAR 660-033-0020 (8), a dwelling may be considered customarily provided in
conjunction with farm use if: (a) The parcel on which the dwelling will be located is at least: (A) 160 acres
and not designated rangeland; or (B) 320 acres and designated rangeland; or (C) As large as the minimum
parcel size if located in a zoning district with an acknowledged minimum parcel size larger than indicated
in paragraph (A) or (B) of this subsection."
18

The complete text for the income test is provided in OAR 660-033-0135 (5): "On land not
identified as high-value farmland, a dwelling may be customarily provided in conjunction with farm use if:
(a) The subject tract is currently employed for the farm use, as defined in ORS 215.203, that produced in
the last two years or three of the last five years the lower of the following: (A) At least $40,000 (1994
dollars) in gross annual income from the sale of farm products; or (B) Gross annual income of at least the
midpoint of the median income range of gross annual sales for farms in the county with gross annual sales
of $10,000 or more according to the 1992 Census of Agriculture, Oregon; and... (d) In determining the
gross income required by subsection (a) of this section, the cost of purchased livestock shall be deducted
from the total gross income attributed to the tract. Only gross income from land owned, not leased or
rented, shall be counted."
19

OAR 660-033-0 135 (2) is pursuant to the capability test: "(a) The subject tract is at least as large
as the median size of those commercial farm or ranch tracts capable of generating at least $10,000 in annual
gross sales that are located within a study area which includes all tracts wholly or partially within one mile
from the perimeter of the subject tract; and (b) The subject tract is capable of producing at least the median
level of annual gross sales of county indicator crops as the same commercial farm or ranch tracts used to
calculate the tract size in subsection (a) of this section; and (c) The subject tract is currently employed for a
farm use, as defined in ORS 215.203, at a level capable of producing the annual gross sales required in
subsection (b) of this section."
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In marginal lands system counties, a different set of criteria established by the
Oregon Legislature is used for the scrutiny of farm dwelling and accessory dwelling
permits20. The set of criteria also includes three tests: an acreage test, an income test and
a capability test (ORS 215.2 13 (2))21.

Table 1.1 Two-Tier Standards for New Farm Dwellings and Accessory Dwellings

TYPE OF TEST

Higher Tier:
High-Value
Farmland (All
Counties)

Acreage Test

-

Capability Test

-

Income Test

Has produced
gross sales $80,000

TYPE OF FARMLAND
Lower Tier:
Farmland That Is Not High-Value
In "Marginal Lands System"
In Most Counties
Counties
At least 160 acres
At least 20 acres
(320 for rangeland)
Can produce
Can produce
gross sales - median
gross sales> $20,000
of commercial farms
Has produced
Has produced
gross sales $40,000 or
gross sales $20,000
median of commercial
farms

20

"Marginal lands", or "secondary lands", is a casual term not defined in Oregon law. It refers to
farm or forest land not rated as prime or top quality. 1983 Legislature approved the Marginal Lands Act
that established trade-off between less regulation of lower quality marginal lands and improved protection
for the best or primary resource lands. Only Lane and Washington Counties adopted the marginal lands
system (Oregon Department of Land Conservation and Development On Line, 1999).
21

The tests are described by ORS 215.213 (2): "In counties that have adopted marginal lands
provisions under ORS 197.247 (1991 Edition), the following uses may be established in any area zoned for
exclusive farm use subject to ORS 215.296: (a) A dwelling in conjunction with farm use or the propagation
or harvesting of a forest product on a lot or parcel that is managed as part of a farm operation or woodlot if
the farm operation or woodlots: (A) Consists of 20 or more acres; and (B) Is not smaller than the average
farm or woodlot in the county producing at least $2,500 in annual gross income from the crops, livestock or
forest products to be raised on the farm operation or woodlot. (b) A dwelling in conjunction with farm use
or the propagation or harvesting of a forest product on a lot or parcel that is managed as part of a farm
operation or woodlot smaller than required under paragraph (a) of this subsection, if the lot or parcel: (A)
Has produced at least $20,000 in annual gross farm income in two consecutive calendar years out of the
three calendar years before the year in which the application for the dwelling was made or is planted in
perennials capable of producing upon harvest an average of at least $20,000 in annual gross farm income;
or (B) Is a woodlot capable of producing an average over the growth cycle of $20,000 in gross annual
income."
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The two-tier standards containing the two sets of criteria applying to farm
dwelling and accessory dwelling approvals are outlined in Table 1.1. A dwelling
application is reviewed by the county and the permit may be granted if the subject tract
satisfies one of the criteria that is most applicable as considered by the county.
Implementation of the two-tier standards has brought about significant changes in
the landscape of farm use related dwellings in EFU zones. One of the changes was the
size of the parcels where the new dwellings were sited. As indicated by Table 1.2, new
farm dwellings continued to be sited on larger land parcels. Before the 1993-94 LCDC
reporting year, about 16% of land parcels occupied by new farm dwellings was large
parcels with size greater than 80 acres, while by the end of 1998-99, the percentage of
large parcels for new farm dwellings increased by 100% in the Willamette Valley, as
compared to the average level (16%) in the period prior to 1994-95

22

The increase was

as high as 168% statewide23. Consistently, both the Valley and the State saw a decline in

percentages of medium size (40-80 acres) and small size (20-40 acres and less than 20
acres) parcels occupied by new farm dwellings24.

22

As defined by ORS 215.010(5), the Willamette Valley is Clackamas, Linn, Marion, Multnomah,
Polk, Washington and Yamhill Counties and the portion of Benton and Lane Counties lying east of the
summit of the Coast Range.
Since counties reported countywide data to LCDC, in this chapter, all the statistics regarding EFU
dwellings in the Willamette Valley was calculated based on numbers reported by Benton, Clackamas, Lane,
Linn, Marion, Polk, Washington and Yamhill Counties. Data from Multnomah County were excluded
because Multnomah County didn't report in 1991-92 and 1993-94 reporting years to LCDC about the
numbers of EFU dwellings in the county. To keep the consistency of the statistical analysis, data from
Multnomah County in any reporting year were excluded from the statistics provided in this chapter.
Observing that numbers of EFU dwellings annually approved in Multnomah County were in most years
zeros during the 1990's, the exclusion of the Multnomah County data altered little of the statistics.
23

It is notable that percentage of large parcels in the Willamette Valley was always lower than the
percentage statewide, which can be attributed to the fact that two thirds of the State's population was in the
Valley.
Note that in most of the years, the Willamette Valley had higher percentages of medium and small
size parcels that were occupied by new farm dwellings than the State did (Table 1.2), which reflected the
relatively small scale of farms in the Valley.
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Table 1.2 Size of Parcels Sited by New Farm Dwellings Annually Approved

Location
90-9 1 9 1-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99
Percent of Parcels with Size Greater than 80 Acres:
Willamette Valley 13% 16% 20% 12% 38% 38% 37% 24% 32%
Oregon
27% 27%
30%
13% 55%
68% 67% 72% 75%
Percent of Parcels with Size Between 40 and 80 Acres:
Willamette Valley 22% 20%
19%
22%
8%
28% 10% 35% 21%
Oregon
20% 20% 20% 20% 11%
7%
15%
7% j5%
PerceRt of Parcels with Size Between 20 and 40 Aies;
Willamette Valley 25% 35% 23% 24% 15% 17% 39% 12% 21%
Oregon
21% 20% 21% 22% 10%
7%
9%
17%
6%
Percent of Parcels with Size Less than 20 Acres:
Willamette Valley 39% 29% 30% 28% 33% 14% 15% 29% 21%
Oregon
31% 24% 29% 29%
7%
11%
15%
8%
8%

Source: LCDC Exclusive Farm Use Reports (1990-91 - 1998-99 Reporting Years)

Similar trends were observed for new accessory dwellings. Since 1993-94, new
accessory dwellings have continued to be located on larger land parcels (Table 1.3). In
1993-94, slightly more than 50% new accessory dwellings in the Valley, and statewide,
were sited on parcels exceeding 80 acres. Since then the percentage has risen to as high
as 75%. Meanwhile, the percentage of accessory dwellings on parcels less than 80 acres
had been in decline since 1993-94.
Another significant change was the number of new farm use related dwellings
annually approved. Before 1994 when the new standards took effect, average number of
new farm dwellings yearly approved stayed steadily at a relatively high level of nearly

300 statewide. In the Willamette Valley, the average number was nearly 150. However,
since the 1993-94 reporting year during which the new standards took place, number of
new farm dwelling annually approved has continued to decline, although the number

spiked upward in the year of transition (199394)25 By the end of the 1990's, only 19
new farm dwellings were approved in the Willamette Valley (a 86.4% decline as
25

It is noteworthy that, although the momentous 1993-94 reporting year witnessed a significant
increase of new farm dwellings approved, only a small portion of the new farm dwellings were approved
based on new standards. The old standards were kept in use in 1993-94, 1994-95, 1995-96 and 1996-97
reporting years, although they declined in importance and were finally put aside in 1997-98 (LCDC
Exclusive Farm Use Reports, 1990-91-1998-99 reporting years).
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compared to the level at the beginning of the 1990's), and only 86 statewide (a 69.2%
decline as compared to the number at the beginning of the 1990's) (Table 1.4).

Table 1.3 Size of Parcels for Approved New Accessory Dwellings by Year

Location
93-94 94-95 95-96 96-97
Percent of Parcels with Size Greater Than 0 Acres:

97-9i-99

Willamette Valley 54.8% 66.7% 64.3% 77.8% 73.3% 57.1%
Oregon
52.5% 65.6% 64.8% 84.2% 75.0% 86.4%
Percent of Parcels with Size Between 40 and 80 Acres:
Willamette Valley 3 1.0% 11.1% 17.9% 5.6% 20.0% 14.3%
Oregon
17.2% 7.8% 14.8% 5.3% 8.3% 2.3%
Percent of Parcels with Size Between 20 and 40 Acres:
Willamette Valley 7.1% 14.8% 14.3% 11.1% 6.7% 14.3%
Oregon
4.9% 15.6% 11.1% 7.0% 8.3% 2.3%
Percent of Parcels with Size Less Than 20 Acres:
Willamette Valley 4.8% 7.4% 0.0% 0.0% 0.0% 14.3%
Oregon
2.5% 10.9% 9.3%
1.8%
8.3% 9.1%

Source: LCDC Exclusive Farm Use Reports (1990-91 - 1998-99 Reporting Years)

Table 1.4 Number of New Farm Use Related Dwellings Annually Approved

Location
90-91 9 1-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99
Number of New Farm Dwellings Annually Approved:
17
19
Willamette Valley 140
153
140 L 224
57
41
15
Oregon
73
68
279
275
255
138
88
86
372
Number of New Accessory Dwellings Annually Approved:
14
11
Willamette Valley N/A N/A N/A
28
17
42
27
48
Oregon
122
57
35
N/A N/A N/A
64
53
Number of New Farm Hel Dwellings for Relative Annually Approved:
Willainette Valley N/A N/A
19
25
26
41
N]A
26
5
Oregon
N/A
N/A
N/A
56
48
77
76
55
34
Number of New Seasonal Farm Help Dwellings Annually Approved:
8
0
Willamette Valley N/A N/A N/A
2
7
5
8
Oregon
14
0
N/A N/A N/A
12
13
8
8
Total Number of New Farm Use Related_Dwellings Annually Approved:
49
Willamette Valley 191
204
101
80
118
63
L 273
393
201
193
189
Oregon
378
361
536
266
220
Note: Prior to 1993-94 reporting year, LCDC included the broad category 'farm help dwelling" in the
annual EFU reports, which didn't differentiate among accessory dwellings, dwellings for relative, and
seasonal dwellings. Therefore, data about the three kinds of farm help dwellings prior to 1993-94 reporting
year could not be provided.
J

Source: LCDC Exclusive Farm Use Reports (1990-91 - 1998-99 Reporting Years)
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Also resulting from tighter control, the number of new accessory dwellings has
declined by 73.8% from 1993-94 to 1998-99 (Table 1.4). Decreasing numbers of new
farm dwellings and accessory dwellings have significantly contributed to the decline in
the total number of farm use related dwellings. Before 1993-94, the average number of
new farm use related dwellings annually approved in the Valley was nearly 200. At the
end of 1998-99, the number dropped by 77.5% to a low level of 49. The number
statewide also declined by about 50% (Table 1.4 and Figure 1.1).
However, the number of new farm help dwellings for relative and for seasonal
farm workers has increased since 1993-94 (Table 1.4), although the number of seasonal
dwellings dropped to zero in 1998-99. The increase suggests that, facing tighter
regulations over farm dwellings and accessory dwellings, people who were seeking a
residence in EFU zones sought and obtained permits for other forms of dwellings, which
to some extent offset the effects of the new standards26.

1.4.2 Effects of the New Regulations Governing Non-Farm Use Related Dwellings
Prior to LCDC' s efforts of strengthening the control over farm use related
dwellings in EFU zones, the 1993 Legislature had adopted House Bill 3661 to improve
the regulations over non-farm use related dwellings in EFU zones, or dwellings not
provided in conjunction with farm use, which at present include non-farm dwellings, lot
of record dwellings and temporary hardship dwellings27.

The bill, which was later codified in Oregon Revised Statutes, strengthened the
control over non-farm dwellings in the Willamette Valley by adding requirements about
soil quality and size of land tracts on which non-farm dwellings were sited. According to
ORS 2 15.284 (1) (b), the land tracts to be sited by non-farm dwellings should be low soil26

However, since relative dwellings must be sited on the same lot as the primary farm dwelling
occupied by the farm operator (ORS 2 15.283 (1) (e)), the offsetting effect of relative dwellings was limited.
And since the numbers of annually approved seasonal dwellings in the Valley and statewide were relatively
low (Table 1.4), the growing number of seasonal dwellings had limited influence, too.
27

Non-farm dwellings were first allowed in EFU zones in 1973.
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quality land that is not suitable for farm uses28. In addition, the land tracts are required to

be greater than a certain size in order to keep land in EFU zones from fragmentation
(ORS 2 15.284 (4))29 For EFU areas that are not in the Valley, Oregon Revised Statutes

also required that land tracts for non-farm dwellings should be generally unsuitable for
farm uses (ORS 215.284 (3) (b)), although no specific soil-quality and size were
required30.

The bill added a new type of dwelling, the so-called lot of record dwelling, to
EFU zones. The main purpose of creating lot of record dwellings is to allow the building
of dwellings by owners of a land parcel that was acquired prior to 1985 (ORS 215.705 (1)
(a))31. Temporary hardship dwellings were also added as temporary use for the relief of a

hardship suffered by the existing resident or a relative of the resident in EFU zones32.
28

ORS 215.284 (1) (b): "(In the Willamette Valley, a single-family residential dwelling not
provided in conjunction with farm use may be established,.. upon a finding that:) (b) The dwelling
will be sited on a lot or parcel that is predominantly composed of Class IV through Class VIII
soils that would not, when irrigated, be classified as prime, unique, Class I or Class II soils."
29

ORS 215.284 (4) requires that: "(a) In the Willamette Valley, a lot or parcel allowed under
paragraph (b) of this subsection for a single-family residential dwelling not provided in conjunction with
farm use may be established, subject to approval of the governing body or its designate, in any area zoned
for exclusive farm use upon a finding that the originating lot or parcel is equal to or larger than the
applicable minimum lot or parcel size and: (A) Is not stocked to the requirements under ORS 527.610 to
527.770; (B) Is composed of at least 95 percent Class VI through Class VIII soils; and (C) Is composed of
at least 95 percent soils not capable or producing 50 cubic feet per acre per year of wood fiber. (b) Any
parcel to be created for a dwelling from the originating lot or parcel described in paragraph (a) of this
subsection will not be smaller than 20 acres."
30

ORS 215.284 (3) (b): "(a single family residential dwelling not provided in conjunction with farm
use may be established, subject to approval of the governing body or its designate, in any area zoned for
exclusive farm use upon a finding that:) (b) The dwelling is situated upon a lot or parcel or portion of a lot
or parcel that is generally unsuitable land for the production of farm crops and livestock or merchantable
tree species, considering the terrain, adverse soil or land conditions, drainage and flooding, vegetation,
location and size of the tract. A lot or parcel or portion of a lot or parcel shall not be considered unsuitable
solely because of size or location if it can reasonably be put to farm or forest use in conjunction with other
land". Exception to the soil quality and size requirements (ORS 215.284 (4)) for non-farm dwelling
approvals in the Valley or in other EFU areas is that the dwelling will be sited on a lot or parcel created
before January 1, 1993 (ORS 215.284 (1) (c) and ORS 215.284 (2) (c)).
31

ORS 215.705 (1) (a): "(A dwelling under this section may be allowed if:) (a) The lot or parcel on
which the dwelling will be sited was lawfully created and was acquired by the present owner: (A) Prior to
January 1, 1985; or (B) By devise or by intestate succession from a person who acquired the lot or parcel
prior to January 1, 1985."
32

According to ORS 215.283 (2) (k), a temporary hardship dwelling is "One manufactured dwelling
or recreational vehicle, or the temporary residential use of an existing building, in conjunction with an
existing dwelling as a temporary use for the term of a hardship suffered by the existing resident or a relative
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The new requirements for non-farm dwellings have significantly changed the
scenario of non-farm use related dwellings. Due to the requirements over lot size, average
size of land tracts on which new non-farm dwellings were sited has increased. Since the
1993-94 reporting year, percent of parcels with size greater than 40 acres has increased
both statewide and in the Willamette Valley. The percent of land parcels between 21 and
40 acres also increased during the same period. Consistently, the proportion of parcels
under 20 acres has continued to decline in the Valley and statewide (Table 1 5)33
The new requirements also limited the growth of new non-farm dwellings
annually approved in EFU zones. As suggested by Table 1.6, before 1993, about 100
non-farm dwellings were annually approved in the Willamette Valley. However, since
1993-94, number of non-farm dwellings annually approved began to decline. By the end
of 1998-99, the number dropped to only 10 in the Valley. The number of new non-farm
dwellings annually approved statewide also declined from significantly more than 300
before 1992-93 to slightly more than 200 by 1998-99.
Meanwhile, the numbers of new lot of record dwellings and temporary hardship
dwellings have increased since the 1993-94 reporting year and reached their highest
levels in 1996-97 (Table 1.6), indicating that these two types of non-farm use related
dwellings have offered people avenues who had been seeking dwellings in EFU zones.
However, since 1997-98, the numbers of these two types of dwellings have declined
(Table 1.6), suggesting that these two avenues were created mainly as a temporary relief.

of the resident. Within three months of the end of the hardship, the manufactured dwelling or recreational
vehicle shall be removed or demolished or, in the case of an existing building, the building shall be
removed, demolished or returned to an allowed nonresidential use. . . . A temporary residence approved
under this paragraph is not eligible for replacement under subsection (1) (t) of this section."
Despite the increasing size of land parcels, new non-farm dwellings were primarily sited on small
parcels. Up to 1998-99, more than 60% non-farm dwellings in the Valley, as well as statewide, were sited
on parcels smaller than 20 acres (Table 1.5). As a comparison, in 1998-99, 20% of new farm dwellings in
the Valley were sited on parcels smaller than 20 acres, compared to only 11% statewide (Table 1.2).
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Table 1.5 Size of Parcels for Approved New Non-Farm Dwellings by Year

Location
90-91 91-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99
Percent of Parcels with Size Greater Than 40 Acres:
Willamette Valley 1%
0%
0%
2%
17%
11%
4%
0%
8%
Oregon
6%
5%
2%
8%
12% 22% 21%
5%
15%
Percent of Parcels with Size Between 20 and 40 Acres:
Willamette Valley 4%
3%
3%
0%
2%
9%
5%
16%
37%
Oregon
14%
5%
13%
16%
10%
16%
17%
15% 22%
Percent of Parcels with Size Less Than 20 Acres:
Willamette Valley 94% 97% 97% 95% 63% 78% 68% 63% 67%
75% 80%
Oregon
81% 72% 63% 67% 69%
56% 63%

Source: LCDC Exclusive Farm Use Reports (1990-91 - 1998-99 Reporting Years)

Table 1.6 Number of New Non-Farm Use Related Dwellings Annually Approved

Location
90-91 91-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99
Number of New Non-Farm Dwellings:
Willamette Valley 100
106
72
10
76
35
36
27
19
Oregon
332
327
247
293
252
298
348
208
208
Number of New Lot of Record Dwellings
Willamette Valley
0
0
0
12
32
46
64
51
16
Oregon
0
0
0
68
120
123
129
126
90
Number of New Temporary Hardship Dwellings:
Willamette Valley
0
0
0
61
64
113
78
92
72
Oregon
0
0
0
105
154
122
131
118
97
Total Number of New Non-Farm Use Related Dwellings:
Willamette Valley 100
106
72
152
180
160
183
142
87
Oregon
332
327
247
466
526
543
608
452
395

Source: LCDC Exclusive Farm Use Reports (1990-91 - 1998-99 Reporting Years)

Overall, the total number of non-farm use related dwellings has increased after
1993-94 but then declined after 1996-97, suggesting that since 1997-98, governing
agencies have restricted the construction of non-farm use related dwellings in EFU zones.
Comparison also indicated that, since 1993 when ITB 3661 was passed, non-farm use

related dwellings in the Willamette Valley were less liberalized than statewide (Table 1.6
and Figure 1.2).
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Figure 1.4 Total Number of Replacement Dwellings Annually Approved
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1.4.3 Regulations on Replacement Dwellings
As the total number of annually approved new dwellings in EFU zones (farm use
related dwellings and non-farm use related dwellings) has declined under the tighter
control, although spiked upward in 1993-94 (Table 1.7 and Figure 1.3), people seemed to
have been seeking another avenue to obtaining a new home on EFU land, that is, buy
land with an existing home then demolish the home and replace it with a new dwelling
(ORS 215.283)

As indicated by Table 1.7, the number of replacement dwellings has

increased since 1993-94 both statewide and in the Willamette Valley. However, since
1997-98, the number of replacement dwellings has declined, suggesting that governing
agencies have, after providing people with temporary relief, strengthened their control
over EFU land uses by eliminating avenues for non-farmers to enter EFU zones.

Table 1.7 Number of New Dwellings and Replacement Dwellings Annually Approved

90-9 1 9 1-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99
Location
Total Number of New Dwellings Annually Approved:
246
222
136
Willamette Valley 291
310
255
425
261
298
584
645
Oregon
725
705
744
828
608
1002
792
Total Number of Replacement Dwellings Annuall' Approved:
134
Willamette Valley 47
11
9
89
177
126
83
119
340
Oregon
161
119
417
313
136
211
219
287

Source: LCDC Exclusive Farm Use Reports (1990-91 - 1998-99 Reporting Years)

Generally speaking, since 1993, Oregon's land use governing agencies have
strengthened their control over dwelling construction in EFU zones in order to prevent
ORS 215.283 (1) (t) describe the requirements for replacing a dwelling in EFU zones: "(1) The
following uses may be established in any area zoned for exclusive farm use: (t) Alteration, restoration or
replacement of a lawfully established dwelling that: (A) has intact exterior walls and roof structure; (B) Has
indoor plumbing consisting of a kitchen sink, toilet and bathing facilities connected to a sanitary waste
disposal system; (C) Has interior wiring for interior lights; (D) Has a heating system; and (E) In the case of
replacement, is removed, demolished or converted to an allowable nonresidential use within three months
of the completion of the replacement dwelling. A replacement dwelling may be sited on any part of the
same lot or parcel. A dwelling established under this paragraph shall comply with all applicable siting
standards."
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the entry of non-commercial farmers and keep EFU farmland from fragmentation.

Observing that people's right to live on the farm, as represented by dwelling
construction, has been restricted by the new land use rules, this study intends to examine
the impacts on the value of farmland in the Willamette Valley with existing homesteads.
An empirical model illustrating the impacts on land value is consequently required. A
review of previous empirical studies is provided in section 1.5.

1.5 Review of Previous Empirical Research
In Plantinga's bibliography of land use economics (1999), he divided the large
body of the literature on the economics of land use into seven categories according to
their methodological approach. After examining the seven categories, review of previous
empirical research in this study was primarily limited to hedonic analysis35.

Hedonic analysis and hedonic price models have been used extensively by a
number of researchers to explore the impacts of land use policies and other agricultural
Among the seven categories, only three involve empirical approaches. They are, according to
Plantinga, land price studies, empirical models of land use, and "analysis of land use data" (the other
four are primarily theoretical studies. They are: "models of optimal land allocation", which refers to
theoretical models of the land manager's decision problem, "crop choice" and "optimal land development",
which present models of optimal land allocation for a single land use, "spatial models! economic
geography", which includes spatial models of land use patterns in the Von Thunen tradition).
Closer examination indicates that although the category of empirical models of land use" includes
econometric analyses of land use decisions, empirical models in this category usually use data other than
land value as the dependent variable. For example, Chomitz and Gray (1996) developed a spatially explicit
model of land use and estimates probabilities of alternative land uses as a function of land characteristics
and distance to market, using a multinomial logit specification of the model. Kline and Wichelns (1994)
also used a logit transformation that describes public support for farmland preservation programs as a
function of local land use patterns and socioeconomic data. Percent of voters approving the referendum
was the dependent variable in the function. Since this study is concerned about the structural change of
farmland value under the influence of the land use rules, farmland value is expected to be explained by
some empirical model. Therefore, the methodology in this category of "empirical models of land use" was
not applicable. While another category "analysis of land use data" is concerned with the manipulation of
land use data, it was also excluded from the consideration.
The feasible category left was the "land price studies", which are broadly concerned about how
land value is determined. There were two kinds of studies in this category. One represented theoretical
treatments of land markets and price formation, such as Riddiough (1997)'s modeling how land values
were influenced by the prospect of regulatory takings. The other included empirical treatments such as the
hedonic analysis of agricultural land prices (Palmquist and Danielson, 1989). Therefore, review of previous
empirical research in this study was primarily limited to hedonic analysis.
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programs. In the hedonic analysis studying the impacts of land use policies on land value,
the study by Brownstone and De Vany (1991) is a good demonstration. The study
addressed the relationship of undeveloped land value with zoning policies applied on the
land plots. They utilized data from a sample of sales in the Southern California region
between 1977 and 1985 of undeveloped land plots zoned for six different uses:
agricultural, hotel, industrial, institutional, commercial office and residential uses. The
study applied a hedonic regression model to quantify the relationship between land value
and attributes of the land. Zoning policies were designed as dummy variables and
included in the hedonic model36. The conclusion of the study was that, after controlling

for land attributes, there generally was little difference between land values in different
zoning categories, with two exceptions: land zoned for public institutional use did
command a lower price, and land zoned for agricultural uses commanded a substantially
lower price than land zoned for any other use.
Henneberry and B arrows (1990) designed a hedonic land value model to examine

the capitalization effects of exclusive agricultural zoning program (EAZ) into land value.
The study argues that, different from the hypothesis supported by some empirical studies
(Varliancourt and Monty, 1985) that agricultural zoning lowered land values by
restricting non-farm development, agricultural zoning had both positive and negative
capitalization effects on land values and economists should distinguish between the
effects. The result of their empirical analysis indicates that agricultural zoning was
positively capitalized into land value for large farmland parcels away from urban areas,
or parcels without much development potential. Meanwhile, parcels smaller than 35 acres
and relatively close to an urban area sold for a higher price if unzoned, indicating a
negative capitalization effect. Feasible explanations to the positive effect included
reduced uncertainty and eliminated externalities. However, a weakness in their study was
that the discrimination analysis, which was used to classify the land parcels into two
groups of parcels with high development potential and parcels with high agricultural
36

They are: AGR (parcel is zoned for agricultural use; 1 if yes, 0 if no), HOT (parcel is zoned for
hotel use), IND (parcel is zoned for industrial use), INST (parcel is zoned for institutional use), OFF (parcel
is zoned for commercial office use), and REST (parcel is zoned for residential use).
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potential, may have misclassified some "high development potential" parcels into the
"high agricultural potential" group.
Besides land use policies and programs, other agricultural programs were also
analyzed in empirical studies using hedonic price models. King and Sinden (1988)
showed in their study of farmland market of Manilla Shire in New South Wales,
Australia, where the Soil Conservation Service (SCS) of New South Wales had
encouraged and aided an active soil conservation program, that land condition was a
significant characteristic in land value37. A prospective buyer could purchase a land

parcel with better condition as well as with a higher price. In Palmquist and Danielson's
hedonic study (1989), farmland values in North Carolina from 1979 to 1980 were found
to have been significantly affected by both potential erosion and drainage requirements.
Their hypothesis was confirmed that the capitalization value of future soil productivity
would be more for land expected to stay in agricultural use than for land expected for
alternative uses. Other economists examining impacts of agricultural programs using the
hedonic price model tool include Torell et al. (1990), Xu et al. (1993), Faux and Perry
(1997), Nickerson and Lynch (2000).
As can be seen in these empirical studies using hedonic regression models, the
approach is attractive in that it allows identification of variables directly associated with
the hypothesis addressed. For example, in Brownstone and De Vany's study (1991), land
use policies were directly specified as dummy variables and used in the model. In this
way, the estimated hedonic model explicitly displayed the marginal contributions of these
land use policies to land value, representing the impacts of the land use policies on land
value.

Dale et al. (1999) in their study of the Dallas area housing market examined the
structural change of housing prices before, during and after the closure and cleanup of an
environmental stigma (a 50-year-old lead smelter). Estimating a hedonic price function,
their conclusion was that property values around the environmental stigma were lower
It was the Keepit Soil Conservation Project which was established in 1971. The project was
designed to reduce soil erosion in the catchment area of the Keepit Dam. The SCS actively assisted the
project by promoting farm plans. Upon approval of a plan, a ten-year agreement was entered into between
the SCS and the land owner who would carry out the soil conservation works. Half of the cost of the works
was paid for by the SCS.

24

before the cleanup and rebounded after the cleanup. Five time trend dummy variables

(Ti, T2, T3, T4, T5) were designed to capture the structural change of property values in
different time period. Although this study was not about farmland value and agricultural
policies, the methodology used again proves the flexibility of the hedonic approach.
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CHAPTER 2. THEORETICAL HYPOTHESIS AND FRAMEWORK

The primary objective of this study is to examine the impacts of the new land use
rules on farmland value in the Willamette Valley, primarily in Yamhill County. The

theoretical hypothesis is that the new land use regulations have restricted the creation of
new home sites on EFU land and thereby increased the value of existing home sites on
EFU land. To avoid the thorny debate over value and price, it will be assumed that value
and price are synonymous in this study.
The hypothesis arises directly from standard supply and demand analysis.
However, the initial focus in this chapter will be on hedonic theory and hedonic price
technique, as they provide supporting information for the development of the theoretical
hypothesis.

An agricultural household model was developed, together with the use of the
hedonic price technique, to portray household decision making regarding farmland and
housing investments. The hypothesis emerging from the model is that housing decisions
may have been altered by the new land use rules and the impact should exhibit itself in
land sale price.

The supply and demand analysis is addressed in section 2.3. Consistent with the
essence of hedonic price analysis, a normal house stock model is modified to address the
farmland market in EFU areas. Also, the impacts from the altered housing decisions as
concluded in section 2.2 are introduced into the model. The hypothesis is that, if the
effect of altered housing decisions is significant enough, market demand for existing
home sites on EFU land will be boosted by government intervention and will increase the
implicit market price for existing home sites.
At the end of this chapter (section 2.4), the empirical model or the hedonic price
function is presented.
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2.1 Hedonic Price Technique
Hedonic price technique is a method for estimating the implicit prices of
characteristics that differentiate closely related products in a product class. In principle, if
a product class contains enough models with combinations of differentiated
characteristics, one should be able to estimate an implicit price relationship that describes
the price of any model as a function of its various characteristics. This relationship is
called the hedonic price function (Freeman, 1993).
Hedonic price analysis was first developed by Zvi Griliches (1971), Rosen (1974)
and other researchers for the purpose of estimating the value of quality change in
consumer goods. Hedonic price technique has been widely used to value characteristics
on agricultural land (King and Sinden, 1988, Palmquist and Danielson, 1989, Xu et al.,
1993). The economic foundation for using hedonic analysis in land studies comes from
the long recognized rent theory (David Richardo, 1821) that agricultural land prices differ
as a consequence of differentiated productivity of the land. Therefore characteristics that
affect productivity of agricultural land are believed to determine land value (Freeman,
1993).

Although farmland value is based on its productivity, it also has a consumptive
component that influences the quality of leisure and wealth (Henneberry and Barrows,
1990). Consumptive and productive characteristics combine to determine the underlying
structure of land value. Therefore, hedonic price technique has been applied to valuing
agricultural land by finding the implicit prices for productive and consumptive
characteristics on the land (Elad et al., 1994). In this study, a hedonic price technique will
be used to determine the value of the underlying structure for EFU farmland, especially
the value of home site, as the existence of home site is a key consumptive attribute.

2.1.1 Hedonic Price Function
Rosen's 1974 seminal paper has been frequently cited as the first to provide a
theoretical justification of hedonic price analysis. In Rosen's theory (Rosen, 1974), a class

27

of commodities are described by n attributes or characteristics. Denoting the class of

commodities as z, z = z(z1,z2,...,z1,...,z) ,where z is the amount of the ith attribute
of the class. Attributes z1 , z2 ,.. .z ,. ..z are objectively observed levels, assuming all

consumers' measures of the attributes are identical. Therefore, as each product in the
commodity class has a quoted market price and is trademarked by fixed value of
attributes z1, the explicit products markets reveal the implicit relationship of product

price and the quantity of the attributes. The relationship is reflected in the hedonic price
function:

p(z)=p(z1,z2,...z,...z)

(2.1)

where p(z) is the explicit or quoted market price for one unit of the product in the class

of commodities, and z is the i th attribute of the product. Assuming z is continuous,
and there exists a wide variety of alternative attribute products or packages, the first

derivative of the hedonic function with respect to the i th attribute will be the implicit

marginal or hedonic price of the attribute, namely, p

ap(z)

.

The hedonic price

represents the minimum amount a buyer should pay or a seller should ask for an
additional unit of the i th attribute. For example, a person is comparing two farms and
bidding for one of them. The two farms have identical qualities except one of them has a

dwelling while the other doesn't. Then the extra money the farmer will bid, and accepted
in the market, for the farm with the dwelling is the implicit marginal price of the
dwelling.

2.1.2 Consumption Decision

Now consider an individual's consumption decision, namely, how individuals
choose a product among the differentiated class of products to achieve a utilitymaximization equilibrium.
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Define an individuals utility function as: U = U(x, z1 , z2,..., z ,..., zn), and a fixed
budget constraint: y = x + p(z), where x is a numeraire representing money or all the
other goods consumed. Maximizing the utility function subject to the budget constraint
results in the first order condition:

au
ap(z)
= aZ,

az,
(2.2)

=

ax

By building the individual's bid function 0 = 0(z1, z2 ,..., z ,..., Zn; u, y), the expenditure
the individual is willing to pay for the package of z1, z2,..., z ,..., z, at a given utility index

u and a given income level y, is represented by O(Z;u, y). While p(z) is the minimum
price for the package, the following equation:

0(Z*;u*,y) = p(zt)

(2.3)

is a necessary condition for utility-maximization, where z is the combination of optimal
levels of the n attributes, and u is the optimal level of utility.
As it can be proved that
O (z* ;u*,y) =

0 = aZ, - au%

,equation (2.3) can be revised as:

(z*)

(2.4)

.

Equation (2.4) means the implicit marginal valuation or the marginal willingness to pay

for z at a given utility index and income should equate to the implicit marginal price of
Z1. Equations (2.3) and (2.4) together are necessary conditions for an individual to obtain

utility-maximization at his or her income level.

2.1.3 Willingness-to-Pay Function

Second stage in hedonic price analysis is an effort to estimate individuals'
willingness-to-pay function. Individuals' marginal willingness-to-pay or uncompensated
inverse demand function for attribute z1 can be represented by:
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O = O (z*;u*,y)

aO(z*;u*,y)

(2.5)

az,
*

where z are optimal quantities of all the attributes, u is optimal quantity of utility and
y is the individual's income level. As indicated by (2.4), the first derivative (Os,) of the

individual's utility maximizing bid function with respect to z should equate the first
derivative (ps) of hedonic price function regarding z to achieve optimality. While the

willingness-to-pay function is simply the first derivative of utility maximizing bid

function as indicated in (2.5), implicit marginal price p. is a locus of individuals'
equilibrium willingness to pay.

2.1.4 Second Stage Identification Problem

Rosen argues that second stage inverse demand function can be estimated using
the information from first stage (Rosen, 1974). Specifically, using estimated marginal

prices j

ap(z)

for each buyer and seller, evaluated at the level of attributes actually

bought or sold (z), as endogenous variables in the second stage simultaneous estimation
of supply and demand functions, where the inverse demand function is written as:

pzi =D1(z1,...,z,Y),

(2.6)

where Y are exogenous demand shift variables such as income and education. The
second stage inverse demand function, or willingness-to-pay function, is attractive in that
it recovers information on the underlying structure of preferences, and provides ground
for applied welfare analysis.
However, identifying the inverse demand function or the willingness-to-pay
function is a challenging task. According to Freeman (1993), the difficulties come in two
forms. The first arises from the fact that the dependent variable in the second stage
inverse demand function is itself computed as the function of the same characteristics that
are explanatory variables in the second stage function. Therefore, the second-stage
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estimation can do no more than reproduce the coefficients estimated in the first stage or
the hedonic price function. The second difficulty lies in the fact that both the marginal
implicit price and quantity of the characteristics are endogenous in the hedonic price
model, which makes it hard to separate out the effects of demand-shifters from the pricequantity relationship itself.
Several remedies have been proposed to deal with this econometric difficulty of
identification. Among them, the most promising and reliable solution appears to be
identification across separate markets (Freeman, 1993), which allows control for
individual characteristics, so that "identical't buyers, such as buyers with identical
preference and income, will face different price schedules in the different markets. This
method requires sufficient variation of price structure across markets and the ability to
control for differences between buyers.
Because each land purchase is unique and few individuals purchase more than a
couple farm properties in their lifetimes, estimating the second stage hedonic model was
not possible. Therefore, this study was based on a first stage hedonic model.

2.2 Agricultural Household Model and Housing Decision
Profit-maximization behavior has been assumed by many researchers as the main

objective affecting a firm's decision making. In reality, other objectives may also come
into play. For example, farmers, as argued by Tegene and Kuchier (1993), may be well
characterized as displaying satisfying rather than profit-maximizing behavior.
People buying farmland in EFU zones are not only looking for profits from
farming, but also for a country lifestyle. Therefore, utility-maximization behavior was
assumed for households on EFU land. The agricultural household model (Singh et al.,
1986) is adopted with the advantage of addressing the behaviors of both real commercial
farms and "hobby" farms in EFTJ zones, which presumes households or farms on EFU
land integrate production and consumption decisions in their utility-maximization
models. To stress the nature of long-term investments on farmland and home site, which
constitute the primary production and consumption of farming households, the
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agricultural household model was modified by integrating dynamics into it. Therefore,
the modified agricultural household model takes the form of an inter-temporal utility

function (Mas-colell et al., 1995): V(c) =

u (ce), where c is the consumption in

t - period, and u the corresponding utility function. The inter-temporal or lifetime utility
function highlights the fact that some consumption, especially consumption of long-life
assets, has long-lasting effects on utility beyond a single period.
Also, to underline the limited and irreversible land attributes and housing
structural attributes that will affect lifetime utility and housing decisions, land attributes
as well as housing structural attributes were included as arguments in the modified
agricultural household model. In this way, the agricultural household model was
developed and integrated with hedonic theory.
The objective of developing the standard agricultural household model was to
portray the housing decision making by farm households on EFU land. Therefore, the
developed model is described separately under two housing options facing the
households, the first one to purchase a farm and build a residence on it, and the second
one to purchase a farm with existing dwelling(s). Lifetime utility functions were derived
from the developed agricultural household model under the two options, and the housing
decision or choice between the two options was made by comparing the lifetime utilities
as derived under the two options.

Next, the impacts of the new land use regulations were integrated into the
developed agricultural household model under the first housing option, as the regulations
affect the first option rather than the second one. The new lifetime utility under the first
option will then be described and compared with that under the second option. The
conclusion is, the impacts of the new land use regulations may reduce the lifetime utility
under the first option and motivate a number of farm households to choose the second
option.
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2.2.1 Developed Agricultural Household Model Under First Option

Since the developed agricultural household model takes the form of interu (C1) , where c is the consumption in t period,

temporal utility function V(c) =

and u the corresponding utility function, the lifetime utility under the first housing
option is the sum of the optimal utilities in the lifetime period 0
T-1

*

=
1

*

*

'

2

'

'

00,

*

l,L ,L12 ,X,S

}

1=0

*

(2.7)

*

+1*,l2*,...l1*,L11 ,L12 ,X1*,S1*,/*,h2*,...,
}
1=T

where V1 is the optimal lifetime utility under the first option, and Vt is the optimal utility

in t- period (particularly, t =0 is the initial period when the farm land is invested and,
presumably, the household starts farming activities). As expressed in equation (2.7),
utility in t- period is represented by consumption of land consumptive attributes (ii

li), leisure time (as represented by, but not exactly expressed as, L' and

12,

2) a composite

goods (Xe), savings (Se), and, after period T-1, housing structural attributes (h1, h2, ..., hi).

Descriptions of these arguments are as follows.
Land consumptive attributes (ii, 12, ..., i) are attributes of farmland for the

purpose of personal consumption, such as the size of the farm which provides open space

that the household can enjoy. Of course, farmland also embodies productive attributes
(gi, g2, ..., gi) that can be regarded as farming production factors, such as soil quality and

slopes of the land. Since farmland productive attributes do not directly contribute to
utility, they are included in the function of return from farming instead of the utility
function. The group of land consumptive attributes and that of productive attributes are
not strictly exclusive, namely, some land attribute, such as total parcel size, can be both
consumptive and productive. Nevertheless, for convenience, they are treated as exclusive.
Assuming all the i consumptive attributes are favorable amenities, utility is
nondecreasing for each of them.

L1 and L2 are hours of labor used by the landowner working on farm and off
farm, respectively. Assuming there is a time constraint H in t- period, namely, the total
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labor hours in t- period cannot exceed the limit of H hours (L1 + L2
the period is (H- L1 - L2). The leisure time constraint (L1 + L2

H), leisure time in

H) will be used in

later discussion of utility-maximization problems. For simplicity, the upper limit of total
labor hours at work (H) is the same in each period. To reflect the nondecreasing utility

from consuming leisure time, utility is nonincreasing in L' and L2.
X is a composite good symbolizing the amount of all the goods that the
household consumes in the t- period. X in this study is a numeriare, meaning the
composite good has a unity price. St is the savings in t- period. Utility is nondecreasing

for both X and St.
Housing structural attributes (h1, h2, ..., h) come into play in the utility function

only in T- period when the residence or home site is built. The structural attributes are
characteristics of the residence structure, such as number of bedrooms and size of the
living room. Assuming all the structural attributes are favorable ones, utility is
nondecreasing in them.

Since lifetime utility is the sum of utilities in all the periods t = 0, 1, ..., T, ..., the
level of lifetime utility is affected by certain time points such as T. For example, a
residence built in the fifth year would bring in more lifetime utility than a residence built
in the sixth year. Intuitively, building the residence as soon as possible, as allowed by the
budget constraint in each period, shall maximize the lifetime utility. Hence optimal
timing seems a necessity. However, for the sake of simplicity, optimal timing was not
considered in this study. Rather, all the points of time t = 0, 1, ..., T, ... are treated as
known intervals presumed by the household.
To decide the optimal utility in t- period (Vi) and thereby obtain the optimal
lifetime utility under the first option (V1), the utility-maximization problem in each
period is solved. Because of the nature of additive separability in the inter-temporal
utility function, maximizing the sum of the utilities in relevant periods brought about by
production and consumption in that period, subject to each period's budget and leisure
time constraints, also maximizes overall utility. Typically, utility-maximization problems
in four periods are considered: the initial period when the farmland investment is made,
the period after the farmland investment but before the new residence is built, the period
when the new residence is built, and the period after completion of the residence. Note

34

that as soon as the optimal production and consumption decisions in a period are decided,
they become exogenous and irreversible in future periods.

2.2.1.1 Optimal Utility in Initial Period (t=O)

Besides normal production and consumption decision making, the utilitymaximization problem in the initial period includes farmland investment decision
making, namely, decision making about the levels of farm productive (gi, g2, ..., gi) and
consumptive attributes (li, 12, ..., ii). Mathematically, the utility-maximization problem in

the initial period is to maximize the sum of the utilities in relevant periods as affected by
the production and consumption decisions in the initial period,
Max
11,12

,...,l,,g1,g, ,...,g,LQ '11 ,XO,SO,F0
T-1

U::;
(2.8)
}
t=T

subject to the budget constraint in the initial period,

pofarm(lllggg)v *F +X0 +S0
+RQ(g1,g2,...,g,LØ1,F0)+w02 *L02

(2.9)

and the leisure time constraint as introduced in section 2.2.1,

L01+L02H
where L01

and L02

(2.10)

0.

In the budget constraint equation (2.9), Par (11,12

c1 g2

g) is the

explicit price paid in the initial period for the whole farm which is a package of i
consumptive attributes 11,12,..., l and k productive attributes. R0 (g1 , g2 ,..., g , L01 , P)

the return from farming in the initial period (assuming farming activities start in the
period), which is a function of the k productive attributes of land (gi, g2, ..., gi), the
composite variable inputs (F0) and the land owner's on-farm labor hours (L01). The

is
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variable v0 is the per unit cost in the initial period for the composite farming inputs F0.
X0 and S0 are the composite good and savings in the initial period, respectively.

Therefore, the left side of the budget constraint equation describes the expenditures or
cash outflows in the initial period.

On the right side of equation (2.9), 00 is an exogenous initial wealth endowment

available to invest in the farm, and RØ(g1,g2,...,g,L01,F0) is the return from farming in
the initial period. L02 is the land owner's off-farm labor hours and w02 is the per hour
wage rate for the off-farm work, thus w02 * L02 is essentially non-farming income.

Assume that the leisure time constraint (2.10) is not binding, namely, the optimal

solutions of

and L02 obtained by maximizing the utility function (2.8) subject to the

budget constraint (2.9) alone satisfy the leisure time constraint. The utility-maximization
problem in the initial period is solved by applying Lagrangian multiplier method,
T-1
(=0

+

(2.11)
t=T

*L02
+2*, 00 +R0(g1,g2,...,g,LØ1,F0)+w02
farm
(l1,l2,...,lj,g1,g2,...,g)v0 * F0 X0 S0

F

The first order conditions for the constrained optimality include k equations with

regard to the land productive attributes gi,

as
ag

2

aR0(g1,g2,...,g,L01,F0)

a

farm

lgg

(ii

ag

ag

g)

L

= 0 (2.12)

and i equations with respect to land consumptive attributes l,

as
ai,

apfarm(lllggg) = 0

au, (l1,l2,...,l)

at,

ai,

t0

(2.13)

an equation with respect to the composite farming inputs F0,

aF0

(2.14)
aF0

an equation with respect to on farm labor hours L01,
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as

2aR0(L01,g1,g2,...,g,F0)

dU0(L01,L02,11,12,...,11,X0,S0)

aL0' -

(2.15)

aL0l

aL01

and an equation with respect to off-farm work hours L02,

as

dU0(L01 ,L02 ,l1,l1,...,l,X0,S0)

aL02

aL02

2
0

=0

(2.16)

Note that since utilities are nonincreasing at L01 and L02, and return from farming is

nondecreasing at them, there are feasible solutions for Equations (2.15) and (2.16).
The Langrangian multiplier is equal to the marginal utility of the composite goods
Xo since the first order condition with respect to Xo is

as

aU0(L01,L02,l1,l2,...,l,X0,S0)
ax0

2=0

(2.17)

asaU0(L01,L02,11,12,...,11,x0,S0)

2=0

(2.18)

ax0
Similarly,

as0

as0

The marginal utility of the composite goods X0, as well as the marginal utility of saving,
is often regarded as the marginal utility of money.

By inserting 2=

in the first-order conditions (2.12), (2.13), (2.14), (2.15),

(2.16) and (2.18), necessary conditions for utility-maximization in the initial period are

obtained. Assuming 2

aue)
0

oX0

is positive, namely, money induces positive utilities,

necessary conditions for optimal productive attributes gk are,
'

R k)

ag

"

farm(\

k)

(2 19)

ag

which means the marginal farming return from utilizing the productive attribute gj should
be equal to the implicit marginal price of the attribute, namely,

afarm
0
ag

Necessary conditions for optimal land consumptive attributes i are,

au(.) /au0e)
ai,

/ ax0 -

a1(.)
ai,

(2.20)
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which means marginal willingness to pay for or marginal evaluation of the consumptive
farm

, or the implicit marginal price of the attribute.

attribute 1, should be equal to

The inter-temporal form of the marginal willingness to pay

) stresses the

long-term asset nature of the farmland. Equation (2.20) actually represents i equations.
Equations (2.19) and (2.20) together reiterate the principal necessary condition for
optimality in hedonic theory, that is, the marginal revenue of an attribute should equate to
the marginal cost of the attribute.
Necessary conditions for the composite farming inputs F0, on-farm labor hours
L01, off-farm labor hours L02, and saving S0 are expressed in (2.21), (2.22), (2.23) and

(2.24), respectively,
aR0(.)
aF0

=v

(2.21)

aU0(.) /au0(.)
aR0()
aL0' / aX0 - dL01

aU0() /au0(.)

(2.22)

2

(2.23)

a02 / ax0
aU0()
as0

aU0()
ax0

(2.24)

The three equations (2.21), (2.22) and (2.23) again underline one of the principles of
optimality that marginal revenue shall be equal to marginal cost. Specifically in (2.22),

aR0()

-

.

is the opportunity cost of on-farm labor time L

,

namely, the declining amount

of return from farming resulting from reducing on-farm labor hours.
Since the number of unknowns (gi, g2' ..., gi., 11, 12, ...,

2
1

F0, X0, So) in

the utility-maximization problem is (k+i+5), which is equal to the number of the
equations (2.9), (2.19), (2.20), (2.21), (2.22), (2.23) and (2.24) (recall that equation (2.19)
actually represents k equations, and equation (2.20) represents i equations), utilitymaximization problem in the initial period is solved. Optimal amounts of land attributes
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(g*l*)

(Jl*
production inputs (Fo*), on-farm and off-farm labor hours

j2 *)

composite goods (Xo*) and savings (So*) are expressed in the following uncompensated

demand functions,

= g (p0 (g,l), p01 (g,l),v0 , w0 ;O)

(2.25)

= l( p0( g,l ),p01( g,l ),v0,w0,00)

l
F0*

= F0( p0 ( g,l ), p0 (g,l ),v0,w0;00 )

L0

=L0

L0

2

X0

(2.26)
(2.27)

(p0g, (g,l),p0 (g,l),v0,w0;O,)

(2.28)

= L0 (p0g (g,l),p0 (g,l),v0,w0;00 )

2

(2.29)

=X0(p0(g,l),p,'(g,/),v0,w0,00)

(2.30)

I

I

I

S0 =S0(p0 (g,l),p0 (g,l),v0,w0;00)
farm

where p0 (g,l)

0

L

and

p01'

(g,l)

gk

/
p0 farm "j'

(2.31)

.

ai,

As can be seen in these derived

demand functions, the real binding budget constraint in the initial period is the exogenous

initial endowment (00).
Given these results, the optimal utility level in the initial period is represented
by the indirect utility function
V0

=Voi*,l2*,...,lj*,Lo1,Lo2,Xo*,So*;0o}

(2.32)

Given that optimal levels of land consumptive and productive attributes are decided, they
become exogenous, irreversible and binding in future periods.

2.2.1.2 Optimal Utility in Period 0 < t < T

The utility-maximization problem in the period when 0 <t <T is illustrated as:
T-1

Mwc
L11,L,2,X1,S1,F1

u;: =ut{Lt1,Lt2,xt,st;li*,l2*,...,lj*}
t=1

+

(2.33)
}

t=T

subject to the budget constraint in t- period,
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v, *F +X +S <R(L Fgg

g)+w *L2 +S_

(2.34)

and the leisure time constraint

L1+L12H (O<t<T)

(2.35)

Note that the optimal land consumptive and productive attributes are included, and
divided from other arguments by semicolons, in the utility function (2.33) and budget
constraint (2.34) to make explicit the exogeneity of these attributes.
The constrained optimality and associated uncompensated demand functions in t-

period (0 <t <T) can also be solved by Langrangian multiplier method. However, it is
noteworthy that now the exogenous binding budget constraint becomes savings from last
period (Sf1) and productive attributes of farmland (gl*, g2*, ..., gk*) in the uncompensated

demand functions. The optimal utility level in t- period (0<t<T) is determined by the
indirect utility function
= V (L

2*

1*

, L1

*

,

X ,S1

*

*

; S_1, g1

*

g2 ,...,

*
k

*

*

*
i

Savings from last period (Sf1), productive attributes of farm land (gl*, g2*,
consumptive attributes of farmland (11*, 12*,

(2.36)

)

gi) and

l) are included in (2.36) to stress their

exogeneity and binding powers1.

2.2.1.3 Optimal Utility in T- Period when Home Site is Newly Constructed

Constrained utility-maximization problem in T- period is expressed as,
Max
L',L2,h1,h2

h,X1,S

UT

=ut{I1,Lt2,k,h2,...,hj,xt,st;ll*,l2*,...,lj*}

(2.37)

t=T

subject to
,.-,

UT

1

house

(hl,h2,...,hJ)+vT *FT +XT +ST

(2.38)

Consumptive attributes of farm land (11*, 12*11*) do not enter budget constraint (2.34) and
become binding of production and consumption levels in t- period. Rather, they affect the utility level in tperiod. However, to underline the exogeneity of these attributes, they are included in the indirect utility
function.
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where h1 , h2 ,..., h3 are structural attributes of the new residence, such as the number of

bedrooms and size of the rooms. CT

house

(h1 , h2 ,..., h)

is the residence cost or the market

price of an identical residence. Other arguments are as introduced before, except that the
notation for the period is now T.
Langrangian multiplier approach achieves the j necessary conditions for optimal
housing structural attributes,

, aU1(.)

aC'°

ahJ

aUT() -

(2.39)

ahJ

aXT

which means the optimal amount of the housing structural attribute should be the amount
where the marginal cost of obtaining the structural attribute shall be equal to the marginal
utility of the attribute. The inter-temporal form of the marginal evaluation of the housing
U

structural attribute

UT

/

) underlines the long-term asset nature of the

residence.

Consequently, the uncompensated demand function for the j th structural attribute
is,
=

aC

h

where CT (h)

=

hj(cThj (h),vT,wT2;ST1)

(2.40)

house

, or the marginal cost of obtaining the attribute. The

uncompensated demand function makes it explicit that the optimal amount of attribute
will not only be determined by implicit marginal cost and marginal willingness to pay,

but also by the binding budget constraint, namely, the saving from last period Like land
attributes, the optimal amounts of housing structural attributes become exogenous and
irreversible in future periods.
Uncompensated demand functions for labor hours (LT1, LT2) , farming inputs (FT),

composite goods (XT) and savings (ST) can also be derived. As represented by the

indirect utility function, the optimal utility level in T- period is
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(

*

*

h1 ,h2 ,...,h1

VT =VT

*

S_1,g1 ,g2

*

*

*

*

*

(2.41)

,/1

2.2.1.4 Optimal Utility in Period t> T

Again, using Langrangian multiplier approach, utility-maximization problem in
period t > T is solved and the uncompensated demand functions are derived for labor
hours (Ltl*, J2*) composite goods (Xt*) and savings (St*). The resulting optimal utility
level in period t>T is represented by the indirect utility function2
1"

2*

*

*

*

*

LT ,LT ,XT ,ST ;S1,g1 ,g2 ,...,g,
- t11*,12*,...,11*,hi*,h2*,...,h1

V

(242)

2.2.1.5 Optimal Lifetime Utility Under First Option

Based on the optimal solutions of the utility-maximization problems in the
sections 2.2.1.1, 2.2.1.2, 2.2.1.3 and 2.2.1.4, the optimal lifetime utility function under
the first option is simply the summation of optimal utilities in each period,
T-1

V1=V=Vo+V+VT+
t=O

(2.43)

t=1

Optimal utilities in each period are determined by the indirect utility functions (2.32),
(2.36), (2.41) and (2.42).

2

Like consumptive attributes of farmland (11*, 12*lj*,), structural attributes of the residence (hi*,

h2*hj*) do not affect budget constraint in period t>T but utility level in the period. Nevertheless, they
are included in the indirect utility function in period t>T to reflect the exogeneity of these attributes.
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2.2.2 Developed Agricultural Household Model Under Second Option
In the same manner, the developed agricultural household model under the second
option can be solved. Different from the agricultural household model under the first
option, the model under the second option requires housing investment as well as
farmland investment in the initial period. The utility-maximization problem in the initial
period is,
/Ia

11.12
' ''i'''1''2''j'

u::;=y

[L11

t=0

1

La ,L0,X0,S0

,

(2.44)

L2, X ,S

subject to the budget constraint in the initial period,
F1

+

farm

(g1,g2,.

p0u2e

(h1 , h

,...,h1)+v0 *F0 +X0 +S0

(2.45)

,g,L01,1)+wØ2 *L2 +O
and leisure time constraint L01 +

L02

,

where P

(g g

paid for the residence separate and

(h , h ,..., h3) is the implicit price

g ,l ,12,..., i) is the implicit price

paid for farmland. The sum of P0u2e and p farm gives the explicit price paid for the
whole farm, assuming there are no improvements on the land other than the residence.
Other arguments are defined as before in section 2.2.1. Again, assuming the leisure time
constraint is unbinding, and applying the Langrangian multiplier approach,
uncompensated demand functions are derived,
=
1

g(pk (g,l), p01 (g,l),

h

(h),v0 , w02;00)

= l(p0(g,l),p01(g,l),p0(h),v0,w02;00)

(2.46)

(2.47)

(2.48)

= L01( p0( g,l),p01( g,l ),p0(h),v0,w02;00)

L0'

(2.49)

L02

(2.50)

F0 =F(p0 (g,l),p0 (g,l),p0 (h),v0,w0 ;O)

(2.51)

*

X, =X0(p (g,l),p0 (g,l),p0 (h),v0,w0 ;O)
0*

I,

2

(2.52)
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h

= S0 (p0 (g,l), p01' (g,l),

where p0 (g,l)

aP0()

p0hi

ap0farm(.)

(g,l)

h

and

ai,

gk

(2.53)

(h),v0 , w02 ;O)

(h) =

aPo(.)

'

Consequently, the optimal utility in the initial period is

/

*

I g1 ,g2
V0

=v01

*

*

*

''k
*

*

*

*

*

,l1

,h2 ,...,h1 ,L0

1*

2*

(2.54)

*

,L0 ,X0 ,S;O

/

And following the approach in section 2.2.1, the optimal utility in later period (t> 0) is
' 1* 2*
*
*
*
*
L1 ,L ,X1 ,S ;S_1,g1 ,g2
(2.55)
I =

Il*l*l*1z*h*h*

/

Hence, under the second option, the optimal lifetime utility is determined by summing up
the optimal utilities in all the periods

v2 =v0 +v,

(2.56)

t=1

as determined by the indirect utility functions (2.54) and (2.55).

2.2.3 Housing Decision Making Affected by the New Land Use Regulations
The housing decision or choice between the two options is made by comparing
the two optimal lifetime utilities V1 and V2 as determined by the equations (2.43) and

(2.56), namely, choosing the option that generates higher lifetime utility.
The optimal lifetime utility would likely decline as a result of the new land use

regulations. Take the $80,000 income test as an example. In the competitive agricultural
product market, suppose the market equilibrium price in t- period for one single

agricultural product is Fr', and assume the farm grows a single agricultural product. As
a price taker, the farm should have produced at least the quantity of Q, in two
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consecutive years, where Q =

$80,000

in order to pass the $80,000 farming income

,

test3. Assume under the farm's production function

Q=Q(g1,g2,...,g,L1,F)

(2.57)

certain levels of land productive attributes (

on-farm work hours (L1) and

composite variable inputs (F) are required to generate Q and satisfy the $80,000
income requirement.
However, utility maximization determines that the farm should produce the

optimal quantity Qt(Lt*
*

1*

*

*

*

F*; g1* g2*

R (L ,F ;g1 ,g2 ,...,g,

gb), which is equal to

*

)

*

where R

,

*

,

is the farm s optimal return from farming in t-

ag

period as determined by the optimal level of the land owner's on-farm labor hours (Li' ),
the optimal level of the composite variable inputs (Fr'), and optimal levels of the
productive attributes of farmland

(g1*, g*

gg*)

that are exogenous and irreversible in

period t>0. In order to pass the $80,000 income test and build a new dwelling in Tperiod, the optimal quantities the farm has produced in T-1 and T-2 periods should satisfy
both conditions as represented by equations (2.58) and (2.59):
g1* g2*

*

QT_2* (LT2' F_2
*

QT_1 (LT_!1 F

*;g*g*

If the optimal product quantity

g*)
QT_2 (LT_2'

;

Q1*

gk)

g*)> QT_l(LT_l1,FT_l;l,2,...,k)

(2.58)

(2.59)

(t=T- 1, T-2) as deteiiiiined by the optimal levels of

the production factors

t=T-1, T-2) satisfies (2.58) and

(2.59), the farm's production is not affected by the $80,000 income test and the farm can
still achieve the optimal utility in the T- 1 and T-2 periods and thereby attain the optimal

lifetime utility under the first option.

OAR 660-033-0135 (7) requires that the land tract where the farm dwelling is to be sited should
have produced at least $80,000 (1994 dollars) in gross annual income from the sale of farm products in the
last two yeass or three of the last five years. For simplicity, it is assumed the farm should have generated
the gross revenue in the last two years.
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However, if either condition is not satisfied, meaning that the optimal level of at
g*
g* g2*
least one farming factor among L1, p
(t = T-1 and/or t = T-2) is lower

than the level intrinsically required by the income test (L F

the farm has

to increase the level of the factor(s) in order to pass the income test required to build a
new dwelling4. However, increasing the input level of any of these production factors
will create two problems. First, improvement of the input level may result in lower utility
level in present period. Recall that input levels are either limited by the initial wealth
endowment (if the production is in the initial period5), or subject to the binding of savings
from last period and the irreversible farm land productive attributes6. Therefore,

increasing the input level may be difficult7 and may result in lower utility level in the
period8. Second, improvement of the input level may even lower utility levels in future

periods, since the increased input level may lower savings in the period which will reduce
consumption and utility levels in future periods9. In one word, since
The reasoning is as follows. Suppose the optimal level of a single farming factor (a) is not less
than the required level (b), or mathematically a>=b. Given that Q(a) is monotonically nondecreasing at a,
and Q(b) monotonically nondecreasing at b, where Q(.) is the simplified production function as expressed
in (2.57), then if the optimal product quantity is lower than the required quantity, or Q(a) <Q(b), there
should be a<b, which is against the presumed assumption a>=b. Since Q(a) < Q(b) is true, the presumed
assumption a>=b is not true, e.g., a<b. Above reasoning can be extended to include the more complex
production function that contains multiple farming factors. The conclusion is that if the optimal product
quantity is lower than the required quantity, the optimal level of at least one factor is lower than its required
level.
5

Recall the budget constraint in the initial period, i.e., equation (2.9).

6

Recall the budget constraints in period t>O, i.e., equations (2.34) and (2.38).

Suppose T-2>O or T-l>O, namely, either (T-2) or (T-1) period is not initial period, then increasing
levels of productive attributes of farm land in order to satisfy condition (2.58) or (2.59) will be extremely
difficult, since the levels of productive attributes have been determined in the initial period and become
irreversible in future periods. Improving the levels may require high marginal cost, such as employment of
large amount of fertilizer to improve the soil qualities of the farmland.
8

Recall that utility level in each period is brought about by leisure time, consumption of goods or
residence, and savings in the period (see indirect utility functions (2.32), (2.36), (2.41) and (2.42)).
Increasing on-farm labor hours will reduce leisure time which will contribute to less utility, while
increasing production inputs may require decreasing consumption or savings, which will also lower utility
level.

Two examples can clarify the idea: first, if the land owner's on-farm labor hours have to be
increased, off-farm labor hours have to be reduced under the leisure time constraint (L'+L2H). The
decline of off-farm work hours will result in lower non-farming income (wt2*Lt2), and may consequently
result in lower savings (Se) in the period. Second, the household may decide to farm more intensively, i.e.,
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L' F

g* g2*

g*

are utility-maximization levels, a change of any of them will

result in a lifetime utility lower than the optimal utility level when the $80,000 limit is
not imposed.
On the other hand, if the farm chooses not to accept the intrinsically required
input levels but employ the utility-maximization levels, the farm will lose the right to
build the new dwelling, which also results in lower lifetime utility under the first option.
Since requirements in the new land use regulations other than the $80,000 income
test are also exogenously imposed on farms, they may also force some of the farms to
employ levels of farming factors other than the utility-maximization levels10. In other

words, the new land use regulations have intrinsically imposed restrictions on farms'
production and, indirectly, consumption decisions, and may have lowered farms' lifetime
utility under the first option. If the lifetime utility under the first option (V1) is reduced to
be lower than the lifetime utility under the second option (V2), the household will choose
the second option.

And if the number of farming households switching from the first option to the
second one under the influence of the new regulations is significant enough, there will be
significant change of market supply and demand, which will result in change of market
equilibrium price in the EFU land market. The supply and demand analysis is provided in
next section (section 2.3).

The above analysis is from the perspective of the farming households newly
entering EFU zones who face both farmland investment and housing decision making.
Analysis can be extended to include the situation of existing farming households who

increase the composite inputs (Fe). However, the improvement requires higher variable production cost
(v*F), and the increased production cost may eliminate profit and even consume a portion of savings in the
period. In both instances, lowered savings in present period may decrease consumption of goods and
residence and therefore utility level in the next period, since the reduced savings exhibits itselfas
exogenous and binding in next period's budget constraint. Further on, if the levels of housing structural
attributes are reduced because of the lower savings, utility levels in future periods will be reduced, since the
new dwelling is a life-time asset and will affect utilities in more than one period.
10

For example, qualifying to build a non-farm dwelling in Willamette Valley requires that the land
tract should be predominantly composed of Class IV through Class VIII soils that are not suitable for
farming (ORS 215.284 (1) (b)). However, the poor soil qualities of the land will generate low return from
farming and result in smaller savings and thereby lower levels of housing structural attributes, such as
smaller size of the new non-farm dwelling and less number of bedrooms in the dwelling, which will
decrease the lifetime utility level.

47

may have to sell their original farmland and purchase new parcels for their housing
decision. Intuitively, the conclusion is that since the new land use regulations have

imposed some requirements on the household's farming activities, by either accepting or
not accepting the requirements, some of the existing farming households who may fail
the requirements will have to lower their lifetime utility under the first option. Therefore,
the final conclusion that the new land use regulations may have changed market price of
EFU land remains unchanged.

2.3 Supply and Demand Analysis
As concluded in section 2.2, the new land use rules have limited the creation of
new home sites and diverted a number of people toward purchasing existing dwellings on
EFU land. If the number of these people is significant, there should be significant change
in EFU farm supply, demand and price, where a farm is defined as the entire farmland
parcel belonging to certain owner along with any attached structure on the land.
Under the assumption of hedonic theory, a farm can be regarded as an asset class
that is differentiated by the number of residences on it, or mathematically,

Zk =z(k;Q)

(2.60)

where Zk is a farm with k residence(s) and Q represents a set of other attributes of the

farm. Hence, the whole farm market in EFU zones can be divided into k sub-markets
where farms with k residence(s) (k = 0, 1, 2, ..., m) and identical other attributes are
traded in each sub-market.
Therefore, based on the analysis in section 2.2, when additional people begin to
seek farms with existing home sites, more people will enter sub-farm markets where
farms with existing home site(s) (k>0) are sold. Meanwhile, as creation of home sites is
limited by the new land use rules, the new supply of farms with existing home site(s) will
decline in respective sub-markets. The complete demand and supply analysis is illustrated
by the following farm stock model.
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2.3.1 Farm Stock Model
The theory underlying long term asset model has been illustrated by Dombusch

and Fischer (1978) and Froyen (1983) in their works regarding residential investment. In
their house stock model, house stocks are categorized into two groups: new house stock
and existing house stock. Each year a number of new houses are constructed and are
added to the existing house stock. As houses are long-life assets, the supply of existing
house stock is highly inelastic, and supply of new house stock in any year tends to be a
very small portion of existing house stock. Therefore, new house stock will take market
equilibrium price as determined by market demand and supply of existing house stock,
and the equilibrium supply of new house stock will add relatively little to existing house
stock supply.

The long-term asset characteristics of a farm justify the application of the house
stock model to describing the farm markets in EFU zones. Figure 2.1 illustrates the farm
stock model, adopting the basics of house stock model that describes the sub-farm
markets where farms with k residence(s) (k>O) and other identical attributes are traded.

Farms in these markets are homogenous and satisfy the basic assumptions of a perfect
competitive market.
In Figure 2.1(a), the market supply of farms with k residence(s) (SSk) where k>O
is very inelastic. The elastic market demand for the farms is represented by a downward
demand curve DDk. Market supply and demand determines market equilibrium price P.
In Figure 2.1(b), supply of newly created farms (SSnew) with k residence(s), where kO, is

elastic and takes the market equilibrium price I. The equilibrium aggregate number of
new farms

(q*)

will add, although little, to that of existing farms (Qk°).

(a) Market Supply and Demand of Total Farms

(b) Supply of New Farms Added to the Market

SSk

ne%v

Pk**

arLp*

DDk

0

Qk

Note:

a
y

**

P,
q***
**

-

> 0, i.e. increased market price of farms with k residence(s) (k>O);
q*

/1 = q - q

***

<, i.e. decreased supply of new farms under market price P,;
> 0 , i.e. increased quantity of new farms when market price changes from

Figure 2.1 Farm Stock Model

*
k

to P,

**
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2.3.2 Increased Equilibrium Price in the Farm Markets
As concluded in section 2.2, the new land use regulations will cause a number of
people to seek a home in the farm markets with existing home sites. As a result, two
things would take place: the supply of newly created farms with k residence(s) (k>O)
shrinks1' and the demand for farms with k residence(s) (k>O) rises'2.
Graphically, the supply of new farms with k residence(s) (k>O) will shift

in Figure 2.1(b), and become more inelastic. But as

backward from SSnew to SS,,

supply of new farms in each year contributes little to total supply of farms in the markets,

the shrinking supply of new farms as indicated by y (y
new supply of farms under the market price

Pk

q***

q*

<Ø where

q***

is the

*) doesn't affect the total supply of farms

and SSk remains constant.
Meanwhile, market demand for farms with k residence(s) (k>O) will shift upward

from DDk to DDk' (Figure 2.1(a)), as a significant number of people enter the sub-farm
markets for a residence. Higher demand and constant supply result in a new and higher
equilibrium price

k

'. The higher market price Pk** increases the quantity of new farms

with k residence(s) (k>O) to

q**

But because of the more inelastic SSnew

,

/3, or the

number of increased new farms with homes, is very small.

2.4 Empirical Hedonic Model
The equilibrium price (P) for a farm with k residence(s) (k>O) in the supply and
demand analysis can find its counterpart in the germane hedonic pricing analysis. Recall
in the first stage of hedonic pricing analysis, market equilibrium prices for differentiated
class of goods are observed and interpreted by implicit marginal prices of attributes of the
But the overall supply of existing farms with k residence(s) (k>O) doesn't change because the
decline of newly created farm stocks reduces the total number of existing farms by only a little.
12

Demand for farms shifts from farms with no residence (k=O) to farms with k residence(s) (k>O).
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goods (Rosen, 1974). Hence, the implicit marginal price of k existing residence(s) should
explain the explicit market price of the farm with k residence(s).
Recall that equation (2.60) describes a farm differentiated by the number of
existing residence(s). Let k>0, i.e., k = 1, 2, ..., m, denote the explicit equilibrium price
in the farm markets as Pk (Figure 2.1), and define all the other attributes of the farm (Q)
as constant and at their optimal amounts, a hedonic price function is derived to describe
the explicit farm price with respect to number of residence (k, k>O) and other attributes
(Q), assuming k is continuous:
Pk

where

Q*

=P(k;Q*)

(2.61)

is the set of the optimal amounts of controlled attributes. Equation (2.61)

indicates that the implicit marginal price for existing residence(s) is Pk

ai (k, Q )

Unless people have constant marginal utility with regard to number of existing
residence(s), the implicit marginal price for existing residence(s) should be nonlinear, and
presumably, decreasing.
Note that equation (2.61) describes a single short-mn market equilibrium. As
analyzed in previous sections in this chapter, the new land use rules have brought demand
and supply changes to markets for farms with existing dwelling(s) (k>O). Market price of
farms with k residence(s) (k>0) under different short-run equilibrium is described by the
following hedonic price function developed from (2.61) by including time effects:

= P(kt;Q*)

k = 1,2,...,m;t = 0,1,2,...,n

(2.62)

where k is the number of existing residence(s), on the date of the trade, on farms traded
at t- period or, presumably, t- short-run equilibrium. As it is empirically feasible,
equation (2.62) can be regarded as including different short-run equilibrium by treating k

as dummy variables, namely, k = 1 if the farm purchased at t- period has k residence(s)
on the date of the trade, while 0 if otherwise.
The primary theoretical hypothesis that market price of farms with existing home
site(s) has increased under the influence of the new land use regulations can be tested by
estimating the coefficients of dummy variables k in the hedonic price function (2.62).
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Specifically, marginal prices of dummy variables k (k = s, and t is a period after the new
rules took effect) should be greater than marginal prices of other dummy variables k
(k = s, and t is a period before the rules became effective). The differentiation explains,
assuming all the other attributes (Q) are not associated with the change of short-run

equilibrium, the increased part of farmland market price (i.e. a in Figure 2.1) Is an
incremental value resulted from the new land use rules13.

For farms with no existing home site(s) (k=O), market supply and demand

analysis can also be derived. The hypothesis is that, under the influence of the new land
use regulations, changed demand and a constant supply of farms with no existing home
site should result in changed market price. Relaxing the assumption of k>O, equation

(2.62) can be developed into the final empirical model that will be estimated in this
study14,

= P(kt;Q*)

k =O,1,2,...,m;t =O,1,2,...,n

(2.63)

Specifically, coefficients of dummy variables k (k=O, and t is a period after the new rules
took effect) should be different from coefficients of other dummy variables k (k=O, and t
is a period before the new rules became effective), and the differentiation explains the
changed equilibrium price of farms with no existing home site(s).

13

It was hard to precisely predict the periods when the new rules exhibited their influence on land
value. Presumably, year 1994 was a year when the new rules took effect and exhibited the effects on land
market, which was, however, subject to review when results of estimating the empirical model were
available.
14

Equation (2.63) describes the market price of the whole farm. Equivalently, it can also be
expressed as the market price of one acre of land in the farm by dividing total acres in the farm on both
sides of the equation. Per acre basis was adopted for the estimated empirical model in this study.
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CHAPTER 3. DATA CHARACTERISTICS

This chapter describes the data collected for statistical analysis and for regression
model estimation in this study. Topics addressed include description of the study area,
data sources, and the data.

3.1 Study Area Description
The area of interest for this study is the western portion of the Willamette Valley,
specifically, Yamhill County. Flanked by the Coast Range and the Cascades, and
nourished by the Willamette River, the Valley is well known for its diverse agriculture,
which includes all kinds of vegetables, fruits, flowers, herbs, nuts, hops, and Christmas
trees. During 1992, the Willamette Basin accounted for 51% of Oregon's total gross farm
sales and 58% of Oregon's crop sales (Wentz et al., 1998)1. These sales came from nine
counties that comprise most of the basin area, and were attributed to production of grass
seed, wheat, hay, oats, corn, and many specialty crops2.

About 2 million people, or 70% of Oregon's population, lived in the Willamette
Basin in 1990. Portland, located in Multnomah County and with 1.2 million people in
1990, is the State's largest metropolitan area (Wentz et al., 1998). Therefore, protecting
high-quality agricultural land from the proliferation of population growth and urban
influence is of special interest in the Willamette Valley.
Yamhill County is typical of the Willamette Valley in that it contains a good mix
of large farm acreage intermingled with smaller farms. The county is within reasonable
commuting distance to the three largest metropolitan areas in Oregon (Portland, Eugene,
Salem), so potentially faces significant urban pressure. Therefore, Yamhill County was
chosen as the subject study area.
1

The Willamette Basin comprises the Willamette and Sandy River Basins in northwestern Oregon,
including the interlying Willamette Valley.
2

From north to south, the nine counties are: Washington, Multnomah, Clackamas, Yamhill,
Marion, Polk, Linn, Benton, and Lane.
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Yamhill County was established in 1843 and is situated in the northwest portion
of the Willamette Valley. Agriculture is the principal industry in the county, with a
proportion of employment in agriculture being twice that of the average in the State. The
county is the seventh out of the 36 counties in annual market value of agricultural
production. Wheat and barley, horticulture crops and dairy products are major
agricultural products. The county is also the heart of Oregon's wine industry and famous
for producing the greatest number of award-winning wines in the State. Accompanying
the economic development, fast population growth has occurred in Yamhill County
during the past decade. As estimated by Oregon Economic Development Department, the
population in Yamhill County has increased from 65,551 in 1991 to 79,200 in 1997, or a
20% increase in eight years. The county sits adjacent to the Portland metropolitan area
(Yamhill County On Line, 2000).

3.2 Data Sources
Sales data for EFU farmland containing at least 20 acres and sold from 1991
through 1999 were obtained from the tax assessor's office in Yamhill County. Given
these criteria, there were 3254 records for Yamhill County. Primary information in the
data sets obtained from the county tax assessors' office about these land sales are listed in
Table 3.1. After a data cleaning process described in the first two paragraphs of section
3.3, there were 1128 records left for Yamhill County.
The next step in the study was to design and administer a mail survey for those
who, according to the records, purchased the land. Surveys were mailed to all buyers
involved in the 1128 transactions (a sample of the survey questionnaire is provided in
Appendix A). A total of 587 surveys were returned, for a 52% response rate.
An important piece of data not included in the survey or tax assessment data was
the distance from each farm to the nearest metropolitan area. To obtain these data, each
parcel address was input into the mapping routine available at http://maps.yahoo.com.
The distance information included the road miles between each land parcel and the center
of Portland, and the road miles to the nearest city center.
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Table 3.1 Primary Information of Land Sales from Assessor's Office

(1) County Tax Account Number
(2) Tax Lot Number
(3) PCA1: It described the zoning categories the land parcel belonged to. As interpreted by
Yamhill County Assessor's Office, it contained the following categories:
550 (EFU Farmland with No Improvement)
551 (EFU Farmland with Improvement)
559 (EFU Farmland with Mobile Home)
540 (Non-EFU Farmland)
549 (Non-EFU with Mobile Home)
241 (Commercial Rural Improved)
251 (Commercial with Farmland)
(4) Sale Price
(5) Sale Date (mm/dd/yyyy)
(6) Full Name of the Grantee(s)
(7) Full Name of the Grantor(s)
(8) Site Address of the Land Parcel
(9) Mailing Address of the Grantee(s)
(10) Total Acres Sold
(11) Maximum Assessed Value (MAV) of Improvements on the Land3
'
(12) Assessed Real Market Value (RMV) of Improvements on the Land
(13) Maximum Assessed Value (MAV) of Home Site(s) on the Land
(14) Year When the Home Site Was Built
(15) Irrigated and Non-irrigated Acres
(16) Acres Under Soil Quality Classes I, II, III, TV6, Non-tillable Land7, and Forest Land8.

Maximum assessed value is the taxable value limitation imposed on a property. To estimate
maximum assessed value for a property, first obtain the real market value for the property in 1995-96 tax
year. Maximum assessed value for the property in the 1997-98 tax year was set as the property's 1995-96
real market value minus 10%. In tax years after 1997-98, maximum assessed value can grow for only two
reasons: either a built-in 3% annual growth with the 1997-98 MAV as the base or major changes to the
property.
Assessed real market value is the price a property would sell for between a willing buyer and a
willing seller on January 1st or the assessment date of the tax year. Tax assessors estimate the real market
value by either physically appraising the property or referring to a market study of the sales of similar
property.
Maximum assessed value of improvements included maximum assessed value of home site(s).
6

The soil quality classification as defined in Yamhill County tax assessor's office is after that of
Natural Resource Conservation Service (NRCS, formerly Soil Conservation Service).
Yamhill County synchronized soil quality classes V, VI, VII and VIII in the category of "nontillable land". From the perspective of land use types, non-tillable land as defined by Yamhill County tax
assessor's office included non-tillable farmland and non-tillable pasture.
8

Forest land was defined as the portion of land that was covered with timber.
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3.3 Consolidating, Correcting and Discarding Observations
In Yamhill County, if the same sale needed to be filed several times in the record
office, each filing was reported as a separate sale. Therefore, the 3254 records obtained
were examined and consolidated as appropriate.
Also, apparent non-bona fide sales as reflected by having the same person as both
grantee and grantor were deleted from the data. Finally, land sales not in EFU zones were
discarded9. Specifically, this exercise was executed by looking at the zoning categories of

the land parcel (PCAI, Table 3.1) in Yamhill County'°. After this consolidation process,
a total of 1128 property transactions were left.
After the surveys were mailed to all the buyers involved in the 1128 transactions,
several blank surveys were returned by respondents, claiming that they couldn't identify
the sale and the property. A few respondents simply refused to complete the survey
because of privacy concerns.
As noted before, the survey population was based on land deed records generated
during the 199 1-99 study period. Each survey form indicated the date of sale, sale price

and acres involved (Appendix A). Some respondents provided corrections to this
information, and these corrections were included in the source data set. Also, several
respondents pointed out that the sale in question actually took place before 1991, the
beginning of the study period. In these cases, the survey response was discarded. Some
respondents indicated that the sale was actually not a real sale but transferring the land
parcel between different accounts owned by the same person. This sort of sales was
thereby discarded, too.
In several cases, multiple survey forms were sent to an individual for a single land
transaction, each form representing a legal record generated in the local courthouse. With
the help of respondents, a number of these land transactions were consolidated.

Keeping land sales outside of EFU zones is an alternative to this approach. However, it requires
testing potential land market structural difference, as land outside of EFU zones most likely has different
implicit marginal prices for its attributes.
10

Only observations with descriptions of 550', "551', and "559" in the zoning categories of the
land parcel (PCA1) were kept as they reflected land sales in EFU zones (Table 3.1).
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Two respondents indicated that they purchased the land from their ex-spouses. As
divorce settlements involve complex situations, which may have various effects on land
value, the two sales were discarded.

After all these steps, further analysis of the data was undertaken and a number of
observations were consolidated, corrected or discarded to deal with several problems
observed. The first problem was a discrepancy in the total acreage amounts for some
parcels and the breakdown in acres by soil quality class. A number of these errors were
corrected by checking county records and consolidating tax lots into a single parcel or by
correcting errors in the data. If, after this exercise, total acres were different from the sum
of acreage by soil class by more than a small margin (10 acres), the observation was
deleted. This practice was based on the reasoning that if the discrepancy between the two
acreage totals was excessive, it was hard to choose the right acreage to be used in the
regression model. After the above exercise, 382 surveys were left in Yamhill County data
set.

Another problem was the existence of commercial timber land. Since the value of
commercial timber is usually very high and can be well in excess of the land value itself,
land sales with timber covering 5% or more of the land were discarded11. Under this
exercise, 65 sales were dropped.
Yet another problem was the invalidity of the sale price in some observations. The
sales data were based on information recorded in county land deed records regarding
farmland sale price. At times these data did not reflect the true price attached to the sale,
but represented a down payment or other partial payment. Other times, the sale included
other land not noted in the data provided by the county. And some sales involved land
being sold for non-farm uses or being speculated on as having great future value in nonfarm uses. Except in several cases, as noted previously, the respondents corrected the data
or provided explanatory information, land sale prices obtained from the county were kept.
It was determined to discard a property transaction if the land value net of the
improvement value was greater than $10,000 per acre, or if the sale price net of

11

Respondents' answers to question 7 in the survey (Appendix A) as well as calculated percentage
of commercial timber land in the land sales became the ground for keeping or discarding the observations.
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improvement value was less than $100 per acre12. Using these criteria resulted in 63 sales

discarded from the data set.
The remaining data set contained 254 observations. Extensive statistics on the
survey response in the sample data are provided in Appendix B. In the following
descriptions of the data in Yamhill County, the sample data are used and analyzed.

3.4 Data Characteristics and Variable Identification
Variables in the empirical model to be estimated are identified based on the
theoretical hypotheses in this study and previous research. The identification of variables
includes determining the numerical measure of each variable, or attribute of the farmland,
and defining the unit of the variable. Sample data for these variables are analyzed.

3.4.1 Market Price of Farmland
The hedonic model used here was designed to dissagregate the value of farmland
into its component parts, given that each farm sale contains a unique set of attributes that
influence price. Therefore, the dependent variable in the hedonic model was the value of
the farmland, as reflected in its sale price (Freeman, 1993).
Per acre sale price, or total sale price divided by total acres in the farm was used
as the dependent variable (AVGPRICE). Per acre sale price makes it easier to compare
between sales, as well as simplifying the interpretation of marginal price for attributes in
the model. As indicated by Table 3.2, Yamhill County had an average land sale price of
$5058.99 per acre.

12

As indicated in later analysis of the data in this chapter, improvement value was computed as the
maximum of the assessment value and the market value of the improvements.
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3.4.2 Improvement Value
Improvements on a farm, such as a residence, barn and outbuildings can represent
the major portion of a farm's sale price. Currently county tax assessors provide two
different measures of improvements: maximum assessed value (MAV) and real market
value (RMV).

Under current law, tax assessors in Oregon are required to value all property at
100% of its real market value (RMV), which is typically the price the improvement
would sell for between a willing buyer and a willing seller on January 1 or the assessment
date of the tax year13. Tax assessors may physically appraise the improvement or may

find its real market value by referring to a market study of the sales of similar properties.
By contrast, maximum assessed value (MAV) is the taxable value limitation
established for property. MAV in the 1997-98 tax year was set as the property's 1995-96
real market value minus 10%. Since 1997, MAV can increase at a maximum 3% annual
rate, unless there are major changes in the property use. Current law regulates that the
assessed value (AV) or taxed value of an improvement is its assessed real market value

(RMV) or its maximum assessed value (MAy), whichever is lower.
Prior to current law which took effect in 1997, tax assessors used real market
value of improvements to determine their assessed value (AV) (Lawson, 2000).
Consequently, the only base for assessed value prior to 1997 was the real market value of

the improvements. However, Yarnhill County also provided maximum assessed value
(MAV) besides real market value of the improvements (RMY) for sales prior to 1997.
Although it was observed that maximum assessed value was close to assessed real
market value and in most cases lower than the market value, there were a few instances in
which the maximum assessed value was higher than the assessed market value. The
higher of the assessed real market value (RMV) and maximum assessed value (MAY) for
improvements was used as the consistent standard.
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Because sale price was calculated on a per acre basis, total improvement value
was also converted to a per acre basis (PERIMPR) before its inclusion in the hedonic
model. The means of the total improvement value and the per acre improvement value
(PERIIMPR) are provided in Table 3.2. As indicated by the sample data, average per acre

improvement value constituted a large part of average per acre sale price. Assuming the
improvement value was close to actual market valuation, improvement value in Yamhifl
County represented 34% of the whole farm value.

Table 3.2 Attributes of Land Sales in Yamhill County

Name
Total Sale Price ($)
Per Acre Sale Price ($)
Total Improvement Value ($)
Per Acre Improvement Value ($)
Total Acres (Acres)
Percentage of Premium Soils (%)
Percentage of Class 3 Soils (%)
Percentage of Class 4 Soils (%)
Percentage of Class 4 Minus Soils (%)
Percentage of Irrigated Land (%)
Distance to Portland (Road Miles)
Distance to City Center (Road Miles)

Sample
Size
254
254
254
254
254
254
254
254
254
254
254
254

Mean
260524.64
5058.99
73635.50
1717.28
67.64

Standard
Deviation
209348.39
3777.62
86327.96
2404.14
58.13
43
.

.

.

Minimum

Maximum
1600000
26107.35
581034
17132.36
353.4

22.5

7

22

49.74
5.32

8.25

14577
322.22
0
0
20
0
0
0
0
0
21.5

3.84

0.00 1

33

32
11

24

41
26
26

100
100
100
100
97
71.1

3.4.3 Size of the Farm
It has been found in previous hedonic studies (King and Sinden, 1988, Palmquist
and Danielson, 1989) that size of a farm, or total acres in the farmland sale
(ORIGACRE), had significant influence on per acre sale price.

13

The current law, Measure 50, was approved in May 1997. The legislation implementing Measure
50 became law on July 14, 1997 (Oregon Department of Revenue On Line, 1997). Measure 50 is a
constitutional amendment that limits the taxes a property owner must pay. The objective of Measure 50 was
to reduce property taxes in 1997-98 and control their future growth. It achieved these goals by cutting the
1997-98 district tax levies and making the following three changes: (1) A switch to permanent rates. (2)
The reduction of assessed values. (3) The limitation placed on yearly assessed value growth (Lawson,
2000).
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According to Table 3.2, Yamhill County had an average size of farms under 100
acres (67.64 acres).

It was also found in those studies that size of a farm had negative influence on per
acre sale price, i.e., larger land parcels sold for less per acre ceteris paribus. Faux and
Perry (1997) identified several potential explanations for a decreasing average price
including: (1) The spreading of fixed sale cost over the whole parcel would reduce the
average cost, (2) Arbitrage between large and small land parcels was prevented by
government restrictions on subdividing or constructing buildings on agricultural land, (3)
There are a large number of buyers of farms with the desire to live on some small or
medium-sized farms, and (4) There is only a small pooi of buyers with access to the
capital necessary to purchase large land parcel.
These reasons were supported by the survey data. In Yamhill County, 66% of the
land buyers indicated that they planned to live on their farm property. The result
suggested that purchasers were usually treating the purchase as a business investment and
consumptive good.
In addition, those people who desired to live on the land (designated as the

habitation group) on average purchased smaller parcels than people who didn't desire to
live on the land (designated as the non-habitation group), and at a higher per acre price.
In Yamhill County, the habitation group purchased land with an average of 57.4 acres of
land at an average per acre price of $5771.3, while the non-habitation group purchased an
average of 88.3 acres of land at a lower average per acre price of $3704.15 (Table 3.3 and
Table 3.4). The figures seemed to indicate that a large pool of buyers bidding for small

land parcels have driven up the per acre price for small parcels, while a thin pool of
buyers bidding for large parcels have lowered the per acre price of large parcels.

3.4.4 Soil Quality
Soil quality as a major indicator of land productivity is often included in hedonic
studies of farmland value (Palmquist and Danielson, 1989). Classification of land soil

quality in the sales provided by the county tax assessor's office was based on categories

62

defined by Natural Resource Conservation Service (NRCS) (formerly Soil Conservation
Service). The NRCS soil quality classes are described numerically as class I through class
VIII, with class I representing soil with no limitations (i.e., well-drained, deep, level soil)
and class VIII the poorest. Yamhill County combined classes V, VI, VII and VIII under
the category "non-tillable land" (Table 3.1).
Again, to be consistent with the per acre basis of the dependent variable
(AVGPRICE), acres under each class were divided by total acres sold and the resulting
variables were designated as LC1, LC2, LC3, LC4, and LC4M, respectively. For
example, if the size of the farmland sold was 100 acres, and there were 20 acres of class I
soil, and 80 acres of class III soil, then LC1 was equal to 0.2, LC3 0.8 and LC2, LC4,
LC4M were all equal to 0.
An examination of the data revealed that class I soil was rarely present. Therefore,
classes I and II were consolidated to create a premium soil class, and the variable
representing the class was named LCPREM, which was equal to the sum of LC1 and
LC2. As summarized in Table 3.2, premium soils constituted about 30% of the land, and
class III soils above 30%.
Data also revealed that the habitation group tended to buy farms with poorer
quality soil when compared with the non-habitation group. For all the parcels purchased
by the habitation group in Yamhill County, only 26% of the land was premium soils
(Table 3.3), while for the parcels purchased by the non-habitation group, nearly 50% of
the land was premium soils (Table 3.4). Similar patterns were exhibited in a study in Linn
County (Perry and Robinson, 1999).
Since having a constant term in the regression model is necessary to reveal the
base value of farmland, the lowest soil class (LC4M) was dropped in the model to avoid a
singular matrix in the estimation process. This exercise intrinsically assumed that the
base value of farmland in this study is the value of one acre of farmland with soil quality
lower than class IV. The theory of diminishing productivity suggests positive and
decreasing marginal prices of the soil class variables (LCPREM, LC3, LC4).
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Table 3.3 Attributes of Land Purchased by the Habitation Group

Name

Sample
Size

Per Acre Sale Price ($)
Per Acre Improvement Value ($)
Total Acres (Acres)
Percentage of Premium Soils (%)
Percentage of Class 3 Soils (%)
Percentage of Class 4 Soils (%)
Percentage of Class 4 Minus Soils (%)
Percentage of frrigated Land (%)

158
158
158
158
158
158
158
158

Mean
5771.3
2278.09
57.4
26
33
14

27
6

Standard
Deviation
4163.1
2741.54
44.6
40
40
28
27
20

Minimum

Maximum

373.8
0
20
0
0
0
0
0

26107.4
17132.36
279.6
100
100
100
100
95

Table 3.4 Attributes of Land Purchased by the Non-Habitation Group

Name

Sample
Size

Per Acre Sale Price ($)
Per Acre Improvement Value($)
Total Acres (Acres)
Percentage of Premium Soils (%)
Percentage of Class 3 Soils (%)
Percentage of Class 4 Soils (%)
Percentage of Class 4 Minus Soils (%)
Percentage of Irrigated Land (%)

83
83
83
83
83
83
83
83

.

Mean
3704.2
685.21
88.3
47
32

Standard
Deviation
2538.3
1182.03
75.5
46
.

5
16

41
19
21

11

25

.

.

Minimum

Maximum

322
0

12355.6
5120.87
353.4

20
0
0
0
0
0

100
100
98
100
97

3.4.5 Irrigation
Irrigation water can enhance land productivity, as well as increase cropping
options, improve crop quality and reduce yield risk, making it an important factor
affecting farmland value. Torell et al. (1990) studied the impacts on farmland value of
declining water levels in the Ogallala Aquifer, a body of water that underlies parts of
eight states. They found that, as irrigated farms returned to dryland production because of
declining water levels, the value of irrigated farms continued to drop. The study provided
evidence that irrigation water can be important in affecting farming production and
farmland value, especially in arid areas.
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Although the Willamette Valley receives, on average 40 inches of rainfall each
year, dry summertime weather necessitate that irrigation be used on some crops, such as
berries, hops, mint, nursery stock, sugar beets, and vegetables. In the Willamette Basin,
about one-third of the agricultural land was irrigated in 1992, and most of the irrigated
agricultural land was adjacent to the main stem of the Willamette River in the southern
basin or scattered throughout the northern valley (Wentz et al., 1998).
Tax records in the county tax assessor's office indicated the acreage of irrigated
and non-irrigated land on each farm unit (Table 3.1)14 Variable WATER was generated
to reflect the significance of irrigation in determining farmland value by dividing acres of
irrigated land by total acres sold. Therefore, the base value as captured by the constant
term in the regression model intrinsically reflects the value of one acre of non-irrigated
land.

In the Yamhill County sample, 7% of the land in each farm sale was irrigated
(Table 3.2). It was further revealed that only 6% of the land in Yamhill County purchased
by the habitation group was irrigated, while 11% of the land purchased by the nonhabitation group was irrigated (Table 3.3 and Table 3.4). These figures consistently
revealed that people who bought the land with no desire to live on the land were more
likely to be real commercial farmers who were more concerned about the production
potential of the land.

However, the unusually low levels of irrigation in Yamhill County (7%) required
attention. As a comparison, percentage of irrigated harvested cropland in Yamhill County
in 1997 was referred to (Oregon Agriculture Census, 1997). In 1997, 18,913 acres out of
94,653 acres of harvested cropland, or 20% of the harvested cropland, in Yamhill County
were irrigated. The comparison indicated that Yamhill County irrigated land seemed to
have been underrepresented in the survey responses.

14

As defined by U.S Department of Agriculture, 'irrigation refers to the application of water to land
by any artificial or controlled means, such as sprinklers, furrows and ditches, spreader dikes, flooding, and
subirrigation. Preplant, partial, and supplemental irrigation are to be included. Include spreading or
channeling of spring run-off or flood waters over pasture if done by manmade structures". When
calculating the acres of irrigated land, "Count each acre only once, regardless of the number of times
irrigated or harvested" (USDA National Agricultural Statistics Service Online)
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3.4.6 Accessibility

Commuting costs and distance to market place have traditionally been arguments
in land use economics (Von Thunen, 1826, Alonso, 1964). In recent hedonic studies that
paid much attention to the influence of environmental attributes such as pollution on land
values, variables reflecting proximity to important locations have of particular interest.
Tyrvainen and Miettinen (1999) found that the value of terraced houses in Finland
declined as distance to forest areas increased. Henneberry and Barrows (1990) also found
that moving away from the nearest commercial area had negative and significant impact
on the value of farmland in Wisconsin. In the present, two accessibility variables were
created and estimated: distance to Portland (PORTLAND) and distance to the nearest city
center (CITYCR).
Proximity to metropolitan areas is traditionally a factor that affects housing costs
and land value. As metropolitan areas attract people with more employment
opportunities, entertainment and other conveniences, housing costs in the metropolitan
areas are usually high as people competitively bid for residences in the areas. The high
housing costs usually overflow to neighboring areas when people who cannot afford the
high housing costs in the metropolitan areas move to neighboring areas. Therefore, theory
has it that land value goes down as one moves away from a metropolitan city, as demand
for land away from the metropolitan city is lower and supply greater.
Since the Portland metropolitan area is the largest one in Oregon, it was selected
for estimating the impacts of metropolitan areas on land value. Distance to Portland
(PORTLAND) was calculated as road miles to the city center of Portland from the
address of the land parcel, with the assistance of the database in
http://www.maps.yahoo.com15. The average distance to Portland as indicated by Yamhill

County sample was 50 road miles (Table 3.2).
Distance to the nearest city center (CITYCR) was another variable included to
explain the impact of local urban areas on farmland value. Distance to the nearest city
center in this study was expected to have negative impact on farmland value. The Yahoo!

Mapping program designated the nearest city as that listed on the property's address. In
15

City center of Portland was defaulted by maps.yahoo.com.
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many cases, these "cities" are in fact small farming communities, some with very
minimal services. Average distance to the nearest city center was 5.3 road miles (Table
3.2).

3.4.7 Personal Relationships
One of the underlying assumptions in hedonic theory is that the market for the
bundled good should be a competitive one (Rosen, 1974). Therefore, sales should reflect
arm's length transactions and sales prices should be bona fide market clearing prices.
Sales involving parties that know one another as relatives, business associates, neighbors,
and so forth may or may not violate the arm's length assumption. Of course, one problem
with using this restrictive assumption is that it may exclude many otherwise acceptable
land transactions. For example, Perry and Robinson (1999) found that 62.5% of land
transactions in Linn County, which is located in the middle of the Willamette Valley,
involved parties who were not strangers. Eliminating these observations would have
greatly reduced their sample size.
In this study, information about relationships was obtained using a number of
questions in the survey (question 1, 2, and 3, Appendix A). As summarized in Table 3.5,
in Yamhill County, sales between strangers constituted 57.1% of the total sample. So
some type of personal relationships existed in nearly half of the farm sales.
A method to address the problem of personal relationships is to include personal
relationship dummy variables in the econometric model. This technique was first utilized
by Perry and Robinson (1999), who found that when including four personal relationship
dummy variables in the hedonic price function, they detected significant discounts in
farmland sales prices resulting from the parent-child and other relationships16.

The discount or premium resulting from personal relationships can be calculated
by the estimated coefficients of these dummy variables, with the arm's length market
16

Corresponding to the four dummy variables, the four personal relationships between the buyer and
the seller were: (1) the seller was the parent of the buyer, (2) the seller was the grandparent of the buyer, (3)
the seller and the buyer were siblings, (4) the seller was some other relatives.
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price for land fully explained by attributes of the land parcel. For example, if the seller is
a parent of the buyer and the positive relationship results in a discount of $300 per acre,

and if the sale price is $3000 per acre, then the arm's length market price for the same
parcel but sold to a stranger should be $3300 per acre.
Five personal relationship dummy variables were included in the model: (1) the
seller was the parent of the buyer (PARENT), (2) the seller and the buyer were siblings
(SIBLING), (3) the seller was some other blood or marital relative of the buyer
(RELATIVE)17, (4) the seller was an acquaintance (ACQUAINT), (5) the seller was not

known to the buyer prior to the land transaction (STRANGER). Several respondents
didn't indicate their personal relationships with the sellers. The unknown personal
relationships were treated as if the buyer and the seller didn't know each other prior to the
land transaction (STRANGER).
Among sales between non-strangers, sales between acquaintances (ACQUAINT)
were most common (26% of all the 254 sales), followed by sales sold from parent to
child (PARENT) (6.3%). Sales between relatives were next in frequency (3.9%). It was
also observed that it was rare for people to purchase land from their siblings (0.8%)
(Table 3.5).

Note that variable STRANGER was not used in the regression model to avoid the
problem of singularity. By omitting STRANGER from the model, the base value of one
acre of farmland captured the value of land traded between strangers.

3.4.8 Business Relationship

Business relationships between the grantee and the grantor of the farmland can
also affect the land sales price. For example, people who have leased the land before
purchasing it might be expected to get a discount on the sale price18. Dummy variable

LEASE was set equal tol if the buyer leased the land prior to the land sale, and 0 if not.
17

As mentioned in section 3.3, two sales in Yamhill County with the buyers purchasing the land
from their ex-spouses were discarded, as divorce settlements may have various impacts on land value.

68

Like the personal relationship dummy variables, dummy variable LEASE was estimated
to reveal the discount or premium resulting from this business relationship and disclose
the real market price of the farmland, and was therefore not a real land attribute in the
hedonic price function.

Note that some personal relationship dummy variables may be inclusive of the
dummy variable LEASE. For example, the buyer of the land could be buying from
his/her parents after leasing the land for several years. And most of the people who leased
the land before the purchase would indicate that the seller was his/her acquaintance.
It was not surprising to find in Table 3.5 that sales between lessee and lessor were
common. In Yamhill County, 10.2% of the land sales occurred between the lessee and the
lessor.

Table 3.5 Socioeconomic Relationships between Seller and Buyer

V aria bi e

Seller Didn't Know Buyer Before the Purchase (STRANGER)
Personal Relationship Was Not Indicated (STRANGER)
Seller Was a Parent of Buyer (PARENT)
Seller Was a Sibling of Buyer (SIBLING)
Seller Was Other Relative of Buyer (RELATIVE)
Seller Was an Acquaintance of Buyer (ACQUAINT)
Buyer Was Leasing the Land Before the Purchase (LEASE)
Buyer Knew the Sale from Realtor or Ad by Realtor (REALTOR)
Buyer Knew the Sale from Ad by Seller (SELLAD)
Seller Provided Financing (SELLFINA)
The Farmland Was Next to Buyer's Farm (NEXTDOOR)

18

Sample
Size
254
254
254
254
254
254
254
254
254
254
254

Frequency
145
15
16

2
10

66
26

Percentage
(%)
57.1
5.9
6.3
0.8
3.9
26
10.2

1

40.6
0.39

42
43

16.5
16.9
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Perry and Robinson (1999) found the opposite, however, that tenants paid a premium for farmland
they leased.
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3.4.9 Transaction Costs
Transaction costs in hedonic theory are assumed to be zero or small enough to be
ignored (Rosen, 1974). In reality, transaction costs do exist and can increase land sale
price. One type of transaction cost in land sales is the commission paid when land is
listed by a realtor. Perry and Robinson (1999) also found that individuals who found a
property through an advertisement in a newspaper paid significantly more for the land,
probably because the advertisement made land quality look good.
Therefore, two transaction cost dummy variables, REALTOR and SELLAD, were
used to capture the transaction costs associated with land sales and reveal the real market
price of farmland. Dummy variable REALTOR represented the costs resulting from
having a realtor list and advertise the property, while SELLAD captured the costs
transferred to the buyer directly from the seller who has advertised on newspaper or other
similar outlets.

As summarized in Table 3.5, 40.6% of the total land sales in Yamhill County
were listed by a realtor. Only 4.2% of the land owners in Yamhill County advertised the
sale through a newspaper or similar ad. Total percentage of seller advertisement and
realtor sales was nearly 50%.

3.4.10 Seller Financing

Special considerations in the land transaction can also have impacts on sale price.
For example, buying out a partnership, buying back family property, and trading for
property could impact the sale price. As the survey respondents identified a wide variety
of special considerations in their land purchases, the most common special consideration
involved in land sales was identified to be seller financing, which had different forms,
such as low down payment, low interest rates, and the seller carrying the land contract.
Dummy variable SELLFINA was added to indicate the existence of seller financing and
reveal the real market value of land. All the other forms of special considerations were
ignored because only a few observations existed for each form of special consideration.
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The hypothesis postulated was that seller financing increased land sale price,
because a higher price was the compensation for the greater risk borne by the seller by
providing the financing. According to Tables 3.5, 16.5% of the land sales in Yamhill
County involved seller financing.

3.4.11 Neighbor Land Property

Among the Yamhill County survey respondents, 16.9% (Table 3.5) indicated that
they purchased land from their neighbors. Neighbor relationship could increase the sale
price as adjacent land is usually highly desirable by people, because of lower costs
associated with operating the land.
The neighborhood attribute of the land parcel was included using dummy variable
NEXTDOOR, which was equal to 1 if the land sale occurred between neighbors, and 0 if
not. The variable may be assigned dependent of the four non-stranger personal
relationships (PARENT, SIBLING, RELATIVE, ACQUAINT). For example, 43 land
sales occurred between neighbors in Yamhill County, of which more than half of the
sales (27 sales) occurred between acquaintances, which was because neighbors were
frequently acquaintances19. Correlations between variable NEXTDOOR and other

variables were addressed in the next chapter for identifying the problem of
multicollinearity.

3.4.12 Value of Existing Homesteads
As indicated in Chapter 1, building of new dwellings in EFU zones has been
restricted by the new land use regulations, which may have resulted in changes of
demand and supply in markets for EFU land. Chapter 2 concluded that the average price
of a farm in EFU zones with existing home site(s) was expected to increase due to
19

For the rest 16 sales that occurred between neighbors, six were sales between parents and their
children, four were sales between relatives, and the rest six were between strangers.
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increasing demand and the difficulty of increasing supply. That part of increased price is
labeled as the value of the right to live on the farm, since the increased price was
essentially the product of the regulations which limit personal use of the land and the
right to live on the farm.
Incremental value of the right to live on the farm under the influence of the new
regulations can be obtained by estimating the differentiation between marginal prices of

dummy variables k (k> 0). Dummy variables k represent the existence of k existing
dwellings on land purchased in t- period.
The number of existing dwellings on the land tract when the land was purchased
was obtained by survey responses, which indicated number of home site(s) currently
present on the land, as well as the original land deed records, which suggested the
situation when the sale occurred. For example, if the survey response to question 10 in
the questionnaire (Appendix A) from a land buyer in Yamhill County indicated that there
was one home site present on the land, while the original Yamhill County record

indicated in its "PCA1" information (Table 3.1) that the land tract was "550", or "EFU
with no improvement", then number of existing dwellings present on the land when the
sale occurred was determined to be zero. Otherwise the number as indicated by the
survey response was used. Due to some incomplete response in the survey, number of
existing home sites could not be determined for a total of 10 sales.
To avoid using too many dummy variables and thereby avoid the reduction of
degrees of freedom in the regression model, existence of dwellings, instead of number of
existing dwellings, was used to capture the value of the right to live on the farm. This
practice was justified by the statistics of average number of existing dwellings. Among
sales with existing dwellings on the land when the sales occurred, the average number of

dwellings was about one throughout the 1990's (Table 3.6), indicating that the first
dwelling captured most of the value of the right to live while additional dwellings
contributed a lower amount to the value. Meanwhile, standard deviations of the average
number of home sites tended to decline by year. In Yamhill County (Table 3.6), standard
deviations have declined to around 0.35 since 1996 as the maximum number of existing
dwellings declined to 2 (although statistics in 1997 was not very similar to the trend),
meaning that the first dwelling, or the existence of residence, has become more important
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to people buying land, and people have set a lower value on additional dwellings.
Therefore, existence of dwellings on the date of the land sale can be regarded as has
captured most of the value of the right to live on the farm.

Table 3.6 Average Number of Existing Dwellings

Year

Sample Size

Mean

1991
1992
1993

9

1.22
1.45
1.08
1.32
1.29
1.17
1,38
1.13
1.11

1994
1995
1996
1997
1998
1999

11

24
22
14

23
16
31
19

Standard Deviation - Minimum
0.67
0.69
0.28
0.58
0.83
0.39
0.62
0.34
0.32

Maximum

1

3

1

3

1

2

1

3

1

4

1

2

1

3

1

2

1

2

As suggested by the empirical model (equation (2.63) in Chapter 2), the value of
the right to live on the farm may have varied over time. The sample data indicated the
necessity to examine the change of the value in different time periods. As indicated in
Table 3.7 and illustrated by Figure 3.1, percent of people in Yamhill County who bought
land with the desire to live on the parcel has gradually increased. Corresponding to the
trend, in Yamhill County, percent of sales containing existing dwellings also increased.
The trends may indicate that, given the tighter restrictions on dwellings in EFU zones,
people in Yamhill County have placed a higher value on the right to live on the farm.
Therefore, nine time periods, representing the years 1991-1999, were considered
in the empirical model to examine how the value of the right to live on the farm changed
during the nine years, both before and after the new land use regulations took effect.
Correspondingly, nine dummy variables (YR1HOME, YR2HOME, YR3HOME,
YR4HOME, YR5HOME, YR6HOME, YR7HOME, YR8HOME, YR9HOME) were
created to describe the existence of dwellings on the land parcel purchased in a specific
year. For example, if a parcel was purchased in 1995 and the sale contained existing
dwellings, then dummy variable YR5HOME was equal to 1. Otherwise YR5HOME was
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equal to zero. Statistics about the number of sales in different years with existing
dwellings is provided in Table 3.7.

Table 3.7 Residence on EFU Farmland in Yamhill County

1991

1992

1993

1994

1995

1996

1997

1998

1999

Percent of Land Buyers Who Planned to Live on the Land Purchased (%):
52.67
42.9
70.6
58.6
63
76.9
59.3
70
63.6
Percent of Land Sales Containing Existing Home Site(s) (%):
47.4
39.3
70.6
75.9
51.9
88.5
59.3
70.5
95
Number of Land Sales Containing Existing Home Site(s:
9
ii
14
22
14
23
31
16
19
Number of Land Sales Containing No Existing Home Site(s):
10

17

10

7

13

3

11

13

1

On the other hand, as suggested by the empirical model, people may also value
land with no existing dwellings differently at different time periods. For example, after
1994, as people became aware of the strict regulations over new dwellings, their demand
for land with no home sites may have decreased, and they placed less value on land with
no home sites. Hence, nine dummy variables YR1NH, YR2NH, YR3NH, YR4NH,
YR5NH, YR6NH, YR7NH, YR8NH, and YR9NH were created to capture the change of
value people placed on land with no existing home sites at different time periods. For
example, if a land parcel was purchased in 1995, and there was no existing home site(s)
on the parcel on the date of the purchase, then the dummy variable YR5NH was equal to
1. Otherwise YR5NH was equal to zero. Since the base value of land in the regression
model was assumed to be the per acre price of the land sale in 1991 containing no
existing home sites, dummy variable YR1NH was dropped. Statistics about number of
sales in each year with no existing home site is provided in Table 3.7.
The large number of these dummy variables (YR1HOME, YR2HOME,
YR3HOME, YR4HOME, YR5HOME, YR6HOME, YR7HOME, YR8HOME,
YR9HOME, YR2NH, YR3NH, YR4NH, YR5NH, YR6N}I, YR7NH, YR8NH, YR9NH)
reduced degrees of freedom in the regression model, increasing the likelihood of
insignificant variables as well as giving individual observations stronger voice than may

be appropriate. As observed in Table 3.7, the number of non-zero observations for
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individual dummy variables was a concern in the sample. The sample size was a problem
for variables YR4NH, YR6NH and YR9NH (numbers of sales with no existing home site
in year 1994, 1996 and 1999 were all below 10). In particular, there was only one nonzero observation for dummy variable YR9NH. The dominating observation would dictate
the statistics of YR9NH, and may lead to very imprecise estimates of YR9NH.

1991

1992

1993

1994

1995

1996

1997

1998

1999

Year

Buyer Planned to Live On Land

- - - - Land Sale Contained Existing Home Site

Figure 3.1 Residence on EFU Farmland in Yamhill County

3.4.13 Purposes of the Land Purchases

Purposes of the land purchases in the four periods (years from 1991 to 1992, from
1993 to 1994, from 1995 to 1997, and from 1998 to 1999) were next analyzed to reveal
the impacts of the new land use regulations on EFU farmland sales20. Questions 8, 9, 10,

and 11 in the survey (Appendix A) were designed to find out the purposes of people
buying EFU farmland.

20

Years 1991-99 were divided into the four periods based on observations of LCDC ' s regulations
governing EFU dwelling approvals. Years from 1993 to 1997 were considered as transition years.
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It was found in Yamhill County (Table 3.8) that, in the habitation group, percent
of land buyers who planned to farm the land has decreased significantly from 91% at the
beginning of the 1990's to 7 1.4% in the period from 1998 to 1999. Meanwhile, percent of
buyers who planned to rent the land has increased, suggesting that people in the
habitation group became less likely commercial farmers, which was also indicated by the
decreasing percentage of buyers with family income primarily from farming. Although
the number of people buying farmland without the plan to live on it has decreased over
the years (Table 3.7 and Figure 3.1), the non-habitation group seemed to have included

more real commercial farmers at the end, as compared to the beginning, of the 1990's,
probably as a result of the tighter control imposed by the new land use rules.
Generally speaking, the tighter control of EFU dwellings seems to have increased
the number of non-farm families buying farmland in Yamhill County with existing
homesteads. However, these results may be in part based on a bias in the responses. For
example, Yamhill County irrigated land seemed to have been underrepresented in the
survey responses. frrigated land seems more likely to be operated by a full-time farm
operator, so underrepresentation of one may also mean underrepresentation of the other
attributes of the land sales.

Table 3.8 Purposes of Land Purchases in Yamhill County

Habitation Group
Percent of Buyers Who Planned to Farm the Land
Percent of Buyers Who Planned to Rent the Land
Percent of Buyers Whose Family Income
Was Primarily From Farming
Percent of Land that Was
Used for Non-Agricultural Activities
Non-Habitation Group
Percent of Buyers Who Planned to Farm the Land
Percent of Buyers Who Planned to Rent the Land
Percent of Buyers Whose Family Income
Was Primarily From Farming
Percent of Land that Was
Used for Non-Agricultural Activities

90.9%
18.2%

1993-94 1995-97 1998-99
94.0%
7 1.4%
82.9%
22.0%
32.0%
33.3%

31.8%

31.7%

14.0%

11.9%

0%

0%

4.0%

2.4%

199 1-92

1991-92 1993-94 1995-97
61.1%
65.2%
70.8%
25.0%
33.3%
30.4%

1998-99
83.3%
27.8%

45.8%

38.9%

39.1%

50.0%

4.2%

0%

4.3%

0%
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CHAPTER 4. MODEL SPECIFICATION AND TESTING

In this chapter, the first stage of hedonic analysis was conducted, namely, a
hedonic price function was formulated and then examined for potential problems related
to functional form, multicollinearity, and heteroscedasticity. To distinguish the influence
of the new land use policies from that of other major factors, the significance of structural
difference between farmland markets with and without existing homesteads was tested.

4.1 Functional Form
A hedonic price function is a reduced-form equation reflecting both supply and
demand influences. Therefore, the theory underlying hedonic function actually places few
restrictions on the form of the function (Freeman, 1993). The only obvious restriction on
the hedonic price function is the nonlinear gradient of the function, since arbitrage
between attributes is usually difficult (Rosen, 1974). Lack of theoretical grounds has
resulted in two primary guidelines in choosing the form for the hedonic price function.
The first one is to choose among several functional forms based on considerations of
convenience in dealing with the problem at hand, giving consideration to the goodnessof-fit criterion. Principal functional forms that have been frequently used in this field of
study are the linear, log-log and semi-log. These forms can impose severe restrictions on
the underlying demand and supply functions although, in some cases, the functional form
used has been modified by the limited use of interaction terms among the explanatory
variables (Halvorsen and Pollakowski, 1981). The second approach is, as established by
Box and Cox (1964) and recommended by Halvorsen and Pollakowski (1981), to use the
Box-Cox flexible functional form and let the data and the statistical procedures determine
the appropriate form.

Although the Box-Cox transformation methodology is attractive in that it reduces
arbitrary choice and manipulation of functional forms, the methodology itself,
unfortunately, involves some tradeoffs (Cassel and Mendelsohn, 1985). First, the greater
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number of parameters estimated with the Box-Cox functional form reduces the accuracy
of any single parameter. This could lead to poorer estimates of specific coefficients of the
attributes in the hedonic price function, which is the goal of most hedonic studies.
Second, the traditional Box-Cox functional form is not suited to any data set containing
negative numbers. Third, because the mean predicted value of the untransformed
dependent variable need not equal the mean of the sample upon which it is estimated in
the Box-Cox functional form, the predicted untransformed variable will be biased and the
Box-Cox functional form may be inappropriate for prediction. Fourth, the nonlinear
transformation results in complex estimates of slopes and elasticities which are often too
cumbersome to use and interpret properly.
All these caveats have led to cautious measure of and balance between functional
forms. Fortunately, some statistical works have shed light on the choice of functional
forms for hedonic price functions. A statistical study based on the theory underlying
hedonic price functions was conducted by Cropper and Deck (1988) to measure the errors
in measuring marginal attribute prices when various functional forms for the hedonic
price function were used. Errors in estimating marginal attribute prices were calculated
by comparing each consumer's equilibrium marginal bid or marginal willingness to pay
for the attribute with the marginal price of the attribute. Since hedonic theory holds that,

in equilibrium, the marginal willingness to pay should be equal to the marginal price of
the attribute, least error or bias of the gradient of the hedonic function is most favored.
Their simulations show that when the hedonic function was misspecified, that is, when
some certain attributes were not observed, or replaced by a proxy, linear and linear BoxCox functions produced the least bias, with semi-log and double-log also producing
errors with a narrow spread, and Box-Cox quadratic producing highest bias1.
Following these guidelines, this study will estimate and compare both Box-Cox
transformed forms and arbitrarily restricted functional forms, including simple linear,
semi-log and log-log.

1

Six forms were tested in their simulation: linear, semi-log, log-log, quadratic, Box-Cox linear, and
Box-Cox quadratic. Box-Cox linear is understood as imposing the restriction of equating coefficients of
quadratic terms to zero on the Box-Cox flexible functional form. See section 4.1.1 in this chapter for a
detailed discuss of the Box-Cox functional forms.
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4.1.1 Flexible Functional Form and Box-Cox Transformation
Haivorsen and Pollakowski (1981) provided an introduction of flexible functional
forms, particularly the Box-Cox transformation. The Box-Cox functional form that
incorporates all other functional forms of interest is:
p(°)

m

=a0 +Ya,z,
i=1

mm

+VYy1Z.Z

(4.1)

i=1 j=1

Specifically, for a hedonic price function, P is the price of a commodity class, Z is the
level of the ith attribute of the commodity, and a0 , a1 , y (i, f = 1,..., m) are coefficients.
The coefficients

=

for all i, j. The Vanables P (0) and Z,

(A)

are Box-Cox

transformations, specifically,

P°=(P°-1)I0
z,

00

= in P

0=0

=(Z,2' 1)12,
=lnZ,

2,

(4.2)

2,=0

(4.3)

The transformations are continuous around 0 =0 and 2 =0, since hm
o-0

and urn

A-0

z.2-1
l

2

PG_i
0

= in P

= in Z by L'Hôpital 's rule (Greene, 1997). Restriction 2, = 2 = 2 can

be imposed to reduce computational cumbersome (i, f = 1,..., m).
Equation (4.1) is referred to as the quadratic Box-Cox functional form. Several
specific functional forms can be obtained by imposing some restriction on this general

functional form. The translog form is obtained by imposing the restrictions 0 =0 and

2 = 0, and log-log form is obtained by imposing further restrictions

= 0 for all i, j. A

functional form frequently used in previous studies of hedonic price function is the semi-

log form, which is achieved by imposing 0 =0, 2 = 2 =1 and

=0. Other

functional forms such as the generalized Leontief form and the generalized square root
quadratic form can also be obtained by imposing specific restrictions.
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4.1.2 Estimation Procedures for Box-Cox Transformation
Following Halvorsen and Pollakowski (1981), but allowing different A for
independent variable Z,, the general functional form including a stochastic disturbance
term can be written as
m

m

m

=a0

+Er
1=1 j=1

i=1

(r=1,2,...,n)

(4.4)

where Pr° is the transformed dependent variable in the rth observation (r=1,2,. . . ,n),
is the ith transformed independent variable in the rth observation, 0, 2 , a0, a1 and

Zrj

are unknown parameters to be estimated, and Er is the disturbance term.
Under the assumption of normality, Er - N(O, v.2), then the probability density

function for the residual Er can be written as
1

_![e210.2]
2

(4.5)

Meanwhile, transformed from equation (4.4), the following equation holds,
_Zr(Ai)fl

Er

where

(4.6)

is the rth observation of the transformed dependent variable, Zr' is a row

vector [1 Z

2)

2m)

... z

column vector [a0 a1 ... am 111 ..

)*

R) ...

(2,)

(am)I , and j3 is a

Ymm]

The probability density function for the untransformed dependent variable F is,

f(Pr)=
where

dEr

dP

dEr

dP

f(Er)

is the Jacobian of transformation from Er to

(4.7)

r

Derived from (4.6), the

Jacobian is
dEr
dPr

FO1

(4.8)
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Insert (4.5), (4.6) and (4.8) into (4.7), the probability density function for the

untransformed dependent variable P,. is

'[(P
,_Pe2
aj2r
1

f(P,)=

oI

-z (2 )p)Z/

(4.9)

Then the log-likelihood function (LLF) for the Box-Cox transformation model is,
n

2

2

r=1

1

20.2

(k° _Zr(Ai)fl)2
r=1

(4.10)

The LLF (4.10) can be "concentrated" by inserting the maximum likelihood estimator of
'I

2 in the last term. Since the maximum likelihood estimator of
(1

or

2 is equal to

r=1

n

_Zr(A)fl)2

T'l

,

n

the last term in (4.10) is actually -n/2. So the log-likelihood

function collapses to

lnL= --[ln(27r)+1j+(O-1)lnPr _..lna2(O,2,fl)
The maximum likelihood estimates of parameters 0, 2 , /3 and

(4.11)

2 (the estimate of

2

a by-product) are computed by maximizing the log-likelihood in (4.10). Empirical

practice is to conduct a grid search over the range of -2 to 2 for A and compute the MLE

estimators of 0, /3 and a2.

4.1.3 Box-Cox Transformation for Hedonic Price Function

Developed from the empirical model proposed in Chapter 2 (equation (2.63)), the
hedonic price function to be estimated in this study is,
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AVGPRICE° =
a0 + a1PERIMPR + a2ORIGACRE2°'

+ cx3LCPREM + a4LC3

+ a5LC4 + a6WATER + a7PORTIAND0

+ a8CITYCR('0

+ a9 PARENT + a10 SIBLING + a11RELATIVE + a12A QUAINT
+ a13LEASE + a14REALTOR + a15SELLAD + a16 SELLFINA

+ a17NEXTDOOR + a18YR2NH + a19YR3NH + a20YR4NH

+ a21YR5NH + a22 YR6NH + a23YR7NH + aYR8NH
+ a25 YR9NH + a26YR1HOME + a27 YR2HOME + a28 YR3HOME

+ a29YR4HOME + a30YR5HOME + a31YR6HOME + a32YR7HOME
+ a33 YR8HOME + a34YR9HOME

(4.12)

In the function, dependent variable AVGPRICE and three independent variables
ORIGACRE, PORTLAND, and CITYCR were transformed with different parameters
O 2QRJGACRE 2PORTND 2cjyc

respectively. Variables LCPREM, LC3, LC4, WATER,

PERIMPR and all the dunmTiy variables were not transformed because they had zero

values and could not be transformed technically.
The statistical software package SHAZAM was used for Box-Cox
transformations. 2ORIGACRE 2PORTLAND and )tCJTYCR were evaluated over the interval { -2, 2 }

at an interval of 0.1 as grid search for the optimal 0 that maximized the log-likelihood
function. The results are summarized in Table 4.1. Maximum likelihood estimations were
also undertaken for estimating three arbitrary functional forms: simple linear, semi-log,
and log-log. The estimates are also provided in Table 4.1 as a comparison.
A test as to the acceptability of a particular functional form with certain

restrictions imposed was performed using a likelihood ratio test (Greene 1997). Let
ORIGACRE

2PORTL4ND and 2CITYCR be the vector of parameter estimates obtained with no

regards to restrictions, i.e., they are the vector of parameters estimated in the Box-Cox
transformed function, or the unrestricted function. Likelihood ratio tests for the null
hypothesis H0: c( 0, 2ORIGACRE ' PORTLAND '2CITYCR) = q are

used to test the validity of the

restrictions imposed on these parameters, where q is a vector. Given L and LR are the
likelihood functions evaluated at the vector of parameter estimates in the unrestricted
function and at the vector of estimated parameters in the function with the restrictions
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c( 0,2QRJGACRE 2po

-h-. If the

= q imposed, the likelihood ratio is LR

,

likelihood ratio is too small, it suggests that the two functions are not significantly
different from one another. The log-likelihood ratio can be derived from the likelihood
ratio by taking the logarithm on both sides and obtaining in LR = In LR - In L . The

likelihood ratio test statistic is -2ln LR which is distributed chi-squared with degrees of
freedom equal to the number of restrictions imposed.
The restrictions imposed on the three arbitrary or restricted functions were tested
and likelihood ratio test statistics are given in Table 4.1. Because the critical value of chisquare with 4 degrees of freedom at 5% level is equal to 9.49, and at 0.5% level is 14.86,
all the null hypotheses or restrictions on the three functional forms were strongly rejected
at both 5% and 0.5% levels2. This conclusion is consistent with that of Halvorsen and
Pollakowski (1981), which strongly rejected all the three functional forms (the linear,
log-log, and semi-log), which were most commonly used in hedonic research.

Table 4.1 Log-Likelihood for Box-Cox Transformed, Linear, Semi-Log, Log-Log
Functions

2

Box-Cox

Simple Linear

Semi-log

Log-log

0

0.5

1

0

0

2ORIGACRE

0.7

1

1

0

''PORTL4ND

2

1

1

0

2CITYCR

0.1

1

1

0

Log-Likelihood

-2213.2

-2256.16

-2253.28

-2243.83

Likelihood Ratio Statistic

0

85.92

80.16

61.26

R2

0.768

0.7862

0.6589

0.6834

Adjusted R2

0.7319

0.753

0.606

0.6343

A total of four restrictions were imposed on each arbitrary function (simple linear, semi-log, and
log-log). For the linear function, the four restriction could be indicated by
c( 0, 2ORJGACRE 2PORTND 2cc )=( 1,1,1,1). For semi-log function, the restrictions were c()=(O, 1,1,1),
and for log-log function, the restrictions were c()=(O,O,O,O) (Table 4.1).
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4.1.4 Functional Form Selected for the Hedonic Price Function

When the grid search of 2PORTD was not limited to 2, it was found that the loglikelihood value continued to increase to a maximum level of -2213.08, and stayed at that

level for multiple levels of )tPoRTD ranging from 3.6 to 4.9. This result that the BoxCox estimate was unstable made it unacceptable as a functional form. Therefore, even
though the three functional forms, linear, semi-log and log-log, were rejected by the
likelihood ratio tests when compared to the Box-Cox model, selecting one of them
became necessary for estimating the empirical hedonic price function (4.12).
The theory underlying hedonic analysis doesn't support a simple linear function.

In addition, the estimation results for the simple linear function didn't fit as well as either
log function. This left the semi-log and log-log forms. Based on goodness of fit criterion,
log-log form was chosen3. Estimates of the log-log hedonic price function for Yamhill
County are provided in Tables 4.2. Estimates of the semi-log function can be found in
Appendix C Tables C.1.

4.2 Multicollinearity
If the measured variables are highly correlated, precise estimation of their
individual effects on AVGPRICE will be undermined. As suggested by the data analysis
in Chapter 3, there may be correlation between certain independent variables, such as
correlation between ACQUAINT and NEXTDOOR (section 3.4.11. Correlation between
independent variables was examined.
The process for examining the problem of multicollinearity was conducted in
three steps. First, estimation results of the hedonic price function were examined for the
detection of symptoms of multicollinearity. Second, correlation coefficients were
checked. Third, each independent variable was regressed by other independent variables

3

The log-log function (Table 4.2) had higher R2 and F ratio.
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to find out correlation between explanatory variables. When the problem of
multicollinearity was detected, cures for the problem were considered.

Table 4.2 Estimates of Hedonic Price Function with Log-Log Form

Data Source: Yamhill County Sample (1991-1999)

Dependent Variable: log(AVGPRICE)

Model Estimates: Number of Regressors=34 Number of Observations = 254 Degrees of Freedom = 220
R-square = 0.6834
Mean Square = 2.95349
Adjusted R-square = 0.6343
F-statistics = 13.905
Prob>F = 0.0001
Variable
Parameter Estimate
Standard Error
T for H0: parameter=0
Prob> I
0.0001
***
INTERCEPT
8.495650
0.72914509
11.652
0.0001
***
PERIMPR
0.000133
0.00001586
8.391
0.0001
***
lqg(ORIGACRE)
-0.307640
0.05194131
-5.923
O.0070***
LCPREM
0.345195
0.12676062
2.723
LC3
0.194688
1.496
0.1361
0.13012671
0.1007 *
LC4
0.289543
0.17563281
1.649
WATER
0.111965
0.14213618
0.788
0.4317
1o(PORTLAND)
0.027225
0.17526522
0.155
0.8767
0.0953 *
log(CITYCR)
0.0448 18
0.02675496
1.675
0.0013***
PARENT
-0.459164
0.14121280
-3.252
SIBLING
-0.219614
0.34580553
-0.635
0.5260
0.0001 ***
RELATIVE
-0.706949
0.17 149294
-4.122
ACQUAINT
0.061 107
0.09150124
0.668
0.5049
0.0131 ***
LEASE
-0.284656
0.11382533
-2.501
REALTOR
-0.014411
0.8423
0.07235824
-0.199
SELLAD
-0.228202
0.6379
-0.471
0.48413597
SELLFINA
0.050058
0.5493
0.08347717
0.600
NBXTDOOR
-0.069584
0.4501
0.09 196957
-0.757
YR2NH
0.159414
0.19302026
0.826
0.4098
YR3NH
-0.013812
-0.064
0.9492
0.21668631
YR4NH
0.349566
0.1450
0.23897862
1.463
YR5NH
0.0155 **
0.497639
0.20407826
2.438
YR6NH
0.0451 **
0.640588
0.31784928
2.015
YR7NH
0.0262 **
0.468268
0.20917462
2.239
YR8NH
0.464692
0.0228
0.20268833
2.293
YR9NH
0.0007***
1.712290
0.49691127
3.446
YR1HOME
0.099403
0.448
0.6546
0.22190707
YR2HOME
0.251011
0.21059574
1.192
0.2346
YR3HOME
0.203509
0.18084715
1.125
0.2617
0.0331 **
YR4HOME
0.405799
0.18918038
2.145
0.0435 **
YR5HOME
0.421661
0.20764983
2.031
0.0007 ***
YR6HOME
0.661985
0.19347605
3.422
0.0001 ***
YR7HOME
0.778697
0.19820681
3.929
0.0001 ***
YR8HOME
0.824237
0.18008156
4.577
0.0002 ***
YR9HOME
0.719646
3.746
0.19208921

Note: Following the p-value, "" means the coefficient is statistically significant at 1% level, "" means
the coefficient is significant at 5% level, and "*" means significant at 10% level.
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4.2.1 Symptoms of Multicollinearjty Indicated by the Hedonic Price Functions
It was suggested by Greene (1997) that, when the regressors are highly correlated,
the following problems are often observed: (1) Small changes in the data can produce
wide swings in the parameter estimates, (2) Coefficients may have very high standard
errors and low significance levels even though they are jointly highly significant, and R2
in the regression is quite high, (3) Coefficients will have the wrong sign or an implausible
magnitude.

It was observed that symptoms of multicollineanty didn't appear very severely in
the hedonic price function. Seventeen out of the 34 independent variables, or half the
variables, had coefficients significantly different from zero at the 5% level4. Only five
variables had coefficients that were not in line with expectations5. Regarding the
magnitude of the coefficients, only the coefficient for YR9NH seemed out of line and this
can be explained by the fact that there was only one non-zero observation for this
variable and the per acre price was very high ($7916.87).

4.2.2 Correlation Coefficients
The more direct way to find correlation between regressors is to examine

correlation coefficients, which are calculated as p =

cr

cr.o

,

where

is the

covariance of variables x and y, and c and cy are the standard deviations of x and y,
respectively. Correlation coefficients are always between -1 and 1 and are zeros when
variables x and y are uncorrelated.
Yamhill County had three correlation coefficients with absolute values above
0.35. The variables of concern are provided in Table 4.3. Variables that had correlation

If variables that had coefficients significantly different from zero at 10% level were counted, then
there were nineteen such variables.
Five variables (PORTLAND, CITYCR, ACQUAINT, REALTOR, and SELLAD) had coefficients
that had signs against theoretical hypotheses.
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coefficients with absolute values lower than 0.35 were regarded as acceptable and
therefore not listed in the table.

Table 4.3 Correlation Coefficients with Absolute Values of 0.35 or Higher

Variable X - Variable
Correlation Coefficient

ACQUAINT NEXTDOOR

ACQUAINT REALTOR

LCPREM - LC3

0.37888

-0.36136

-0.60284

As can be seen from Table 4.3, high correlation was observed between
ACQUAINT and NEXTDOOR, between ACQUAINT and REALTOR, and between
LCPREM and LC3.
Some high correlation values could be readily explained. For example, the
negative correlation among soil quality variables (LCPREM and LC3) is not surprising,
given that a high percentage of one class of soils means that the percentages of the other
soil classes will be low. Also, the positive correlation between ACQUAINT and
NEXTDOOR is to be expected, since neighbors should know each other. In addition,
when the land transaction happens between acquaintances, a third party such as a realtor

is usually not needed to bring the buyer and the seller together, hence the existence of
negative correlation between ACQUAINT and REALTOR.

4.2.3 Auxiliary Regressions

The simple correlation coefficients among independent variables may not give an
adequate indication of the problem. Actually, except for the correlation coefficients of
LCPREM and LC3 (-0.60284), the other two correlation coefficients in Table 4.5 did not
have particular high absolute values.
A more sophisticated method for detecting multicoilinearity is to regress each
individual independent variable on a constant and all the other independent variables.
One suggested rule of thumb is that one should be concerned with multicollinearity if the
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overall R2 in the original regression, or the regression with the original dependent
variable as the regressand, is less than any of the R2 in the individual auxiliary regressions

one has been considering (Greene, 1997).

As suggested, auxiliary regressions were estimated. A simple linear form was
used for these auxiliary regressions. It was found that Yamhill County sample had a
number of auxiliary regressions with R2 values higher than that in the original regression
(0.6834, Table 4.2). The dependent variables of concern in those auxiliary regressions
with R2 values higher than those in the original regressions, as well as the significant R2

values and F ratios, are provided in Table 4.4.
As indicated by Table 4.4, a total of six independent variables had auxiliary
regressions with R2 higher than that in the original regression. Two thirds of them were
the dummy variables expected to reflect the influence of the new land use rules in each
time period. Consistent with the findings in checking the correlation coefficients, variables
reflecting soil quality classes seemed to be one of factors that have caused the
multicolliearity problem. LCPREM and LC3 were found to have produced R2 higher than

that in the original regression.
It was further found that when one of the time trend dummy variables was
regressed by all the other independent variables, coefficients of all the other time trend
dummy variables were all negative and significantly different from zeros at 1% level.
Also, when one of the soil quality class variables was used as the regressand, all the other
soil quality class variables had negative coefficients that were significantly different from
zeros at 1% level. These can be readily explained by the way these variables were
created6.

Based on the examination conducted in section 4.2.1, 4.2.2 and 4.2.3, the problem
of multicollinearity was detected. It was suggested, based on the findings, that variables
ACQUAINT, LCPREM, LC3, as well as the time trend dummy variables, should be

6

For example, when a land sale occurred in year 1994 and contained an existing home site, dummy
variable YR4HOME was equal to 1 while all the other time series dummy variables were equal to zeros.
Similarly, when a land sale contained high percentage of premium soils (LCPREM), percentages of lower
quality soils (LC3 and LC4) were small.
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dropped from the model or, if kept in the model because of theoretical significance,
treated with caution.

Table 4.4 Auxiliary Regressions with Significant R2 Values

Regressand
R2

LCPREM
0.7188

LC3
0.6980

YR3HOME
0.6971

FRatio

16.963

15.41

15.271

YR4HOME
0.7030
15.706

YR6HOME
0.7182
16.911

YR8HOME
0.7613
21.163

4.2.4 Remedies for the Multicollinearity Problem
Several remedies have been proposed for dealing with the problem of

multicollinearity. The method most frequently used is to drop variables suspected of
causing the problem. However, this methodology can cause biased estimation of the
model if the variable dropped is a relevant one.
It was found that in Yamhill County, when variable ACQUAINT was dropped,
signs, magnitudes and significance of the coefficients, as well as the goodness of fit and

joint significance, in the regression models didn't significantly change. Since dropping
these variables didn't improve the precision of the estimates but increased the chance of
biased estimation, these variables were kept. Contrary to the effects of dropping variable
ACQUAINT, dropping soil quality class variables LCPREM and LC3 caused incorrect
signs for some coefficients, which can be explained as biased estimation resulting from
dropping relevant variables7. Similarly, dropping time trend dummy variables resulted in
significant change of signs and magnitudes of the coefficients for the other time trend
dummy variables. The instability caused by dropping the time trend dummy variables
may also be an indication of biased estimation generated by dropping relevant variables.

In hedonic study, soil quality has been frequently proved to be an attribute that has significantly
affected land value (Palmquist and Danielson, 1989, Perry and Robison, 1999, Faux and Perry, 1997). The
theoretical significance of soil quality class variables therefore explained the loss of unbiased estimation
when LCPREM and LC3 were dropped: when LCPREM was dropped, the coefficient of LC3 became
negative, which was not plausible. And when LC3 was dropped, the coefficient of YR3NH became
negative, which may also be an indication of biased estimation.
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Therefore, dropping variables didn't seem to be an effective way to cope with the
problem.

Diagnostic tools such as ridge regression estimator and principal components also
have been suggested for improvement within the confines of the regression model.

However, both ridge regression estimator and principal components estimator are biased
estimators with smaller variance (Greene, 1997). Given that interpretation of marginal
price of attributes is important in hedonic analysis, biased estimators should be
particularly avoided. In addition, not much meaning can be attached to hypothesis tests
involving a biased estimator.
Another remedy for correcting the problem of multicollinearity is to incorporate
additional information. However, additional data were not available.
Observing that estimates in the hedonic price function for Yamhill County were

reasonable and mostly in line with expectations, results in Table 4.2 were kept.

4.3 Heteroscedasticity

Heteroscedasticity exists when the disturbance variance is not constant across
observations. Mathematically, heteroscedasticity can be expressed as

=o

* w.

(i = 1,.. .n), where cr is the disturbance variance pairwise correlated with some unknown
factors. Since cross-section data were used in this study, the disturbance variance may
vary with a number of factors, including farm size, the value of improvement, or
existence of personal relationships. Therefore, the model needed to be examined for the
presence of heteroscedasticity.
The Glesjer test is commonly used to test for heteroscedasticity, as well as
identifying the factors causing heteroscedasticity. In the Glesjer test, e12, or the squared
error, is taken as w1, and a preliminary regression
e12 =16'z,

(4.13)

is computed with the assumption that z is a vector of variables causing the disturbance
variance. A joint test of the null hypothesis that the slopes, or fi, are all zeros is
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performed by encompassing the Lagrange multiplier test, where a Wald statistic is
computed to carry out the test. The Wald statistics is W = b '{Var[b] }' b, where b is the

vector of the estimated slopes, and Var[b] is the asymptotic covariance matrix for the
slope parameters. Under the null hypothesis of homoscedasticity, the Wald statistic is
asymptotically distributed as chi-squared with P degrees of freedom, where P is the
number of variables in z, excluding the intercept. If the Wald statistic is not higher than
the critical value at some presumed significance level, then the null hypothesis is not
rejected.
Heteroscedasticity was tested for the log-log function (Table 4.2). The squared
errors as estimated by the original function were regressed on all the independent
variables in the function. The preliminary regressions as suggested by equation (4.13)
indicated that, in Yamhill County sample, RELATIVE, PARENT, YR7NH and YR8NH
were positively correlated with the squared errors at 5% level, and LEASE was
negatively correlated with the squared errors at 5% level. However, the preliminary
regression for Yamhill County sample had low R2 value (0.1720) and low F ratio (1.338).
Since the critical value for F statistic with 34 degrees of freedom for the numerator and

254 degrees of freedom for the denominator at 5% level is between 1.39 and 1.46, the F
test failed to reject the null hypothesis that all the slopes in the regression were zero,

namely, the independent variables didn't cause the disturbance variance.
Homoscedasticity in Yamhill County sample was indicated.
To further ensure that the hypothesis of homoscedasticity could not be rejected,
the Lagrange multiplier test was next carried out. To reduce computational burden,
variables that were not individually significant from zeros in the preliminary regression
were dropped and a reduced regression model was estimated8. Estimates of the reduced
regression are exhibited in Table 4.5.

8

The use of the reduced function should be justified by a likelihood ratio test where the loglikelihood of the overall regression was compared with that of the reduced regression. The log-likelihood
for the overall auxiliary regression was 91.7414, while the log-likelihood for the reduced regression was 103.726. Thus, the likelihood ratio statistic was 23.9692. Since the critical value for chi-square statistic at
5% level with 29 degrees of freedom, representing the number of restrictions imposed or the number of
variables dropped, was 42.56, the null hypothesis that the restrictions and the reduced form were valid was
not rejected. Thus the reduced regression was used for further testing.
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Table 4.5 Estimation of the Reduced Preliminary Regression for Glesjer Test

Estimates: Number of Variables = 5
Number of Observations = 254
Degrees of Freedom = 249
Mean Square = 0.66805
Adjusted R2 = 0.07 19
R2 = 0.0903
F statistics = 4.92 1
Prob > F = 0.0003
Dependent Variable: EHAT2 (Squared Errors Calculated from the Log-Log Function)

Independent Variable Parameter Estimate

Standard Error

T for HO: Parameter=O

Prob> T I

INTERCEPT

0.146913

0.02607040

5.635

0.0001

RELATIVE

0.281547

0.12210776

2.306

0.0220

PARENT

0.273 197

0.09740968

2.805

0.0054

LEASE

-0.183374

0.07998513

-2.293

0.0227

YR7NH

0.298383

0.11462470

2.603

0.0098

YR8NH

0.269132

0.10559220

2.549

0.0114

Wald statistics was calculated, and the result (9.09) was lower than the critical
value at 5% level (11.07), indicating the null hypothesis that all the slopes in the reduced
regression were all zeros could not be rejected. Therefore, Glesjer test suggested that
heteroscedasticity was not detected in the Yamhill County hedonic price function, and
estimates in Table 4.2 were kept.

4.4 Testing the Significance of Structural Difference
The seventeen time trend dummy variables (YR2NH - YR9NH and YR1HOME YR9HOME) are variables designed to capture the change of farmland value in Yamhill
County over the years from 1991 to 1999. Hence, they not only captured the influence of
the new land use policies on farmland value, if any, but also reflected the impacts of other

major factors on land value, such as economic and population growth. Distinguishing the
influence of the land use policies from that of other factors was thereby needed.
One way to distinguish the influence of the new land use policies was to test the
significance of structural difference between the two farmland markets: the market with
existing homesteads and the other one with no homesteads. Assuming major factors other
than the new land use rules have identical effects on both farmland markets, significant
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structural difference between the two markets shall suggest that the new policies have
distinguished impacts on the farmland market with existing homesteads.
Testing the significance of structural difference can be undertaken by testing the

validity of imposing certain resthctions on the regression model, with the restrictions
assuming identical structures in both farmland markets. For example, the restriction that
the coefficient of YR5HOME is equal to the coefficient of YR5NH assumes that there
exists identical structures in both markets in 1995. An F test was used for testing the
validity of the restrictions. The F statistics

(R2R2)/J
F[J,NK]= (lR2)I(NK)

(4.14)

was calculated to determine the significance of loss of fit due to the imposed restrictions,
where J is the number of restrictions imposed, N is the number of observations, K is the
number of explanatory variables in the unrestricted model, R2 is the goodness of fit of the

unrestricted model, and R2 represents the goodness of fit of the restricted model.
The F test was conducted to test the significance of structural difference between
land markets from 1992 to 1999

The eight restrictions, R2, F statistics, and the

conclusions based on comparing the F statistics and the F critical value at 5% level are
provided in Table 4.6. The coefficients in the restrictions are coefficients defined in
(4.12).

Since the number of restrictions (J) is equal to 1, the number of observations (N)
is equal to 254, and the number of regressors in the unrestricted model (K) is equal to 34,
the F critical value at 5% significance level with J and (N-K) degrees of freedom is
3.8841. Hence, only the last two restrictions were rejected with the F statistics higher
than the F critical value. The conclusions in Table 4.6 suggested that, assuming all the
other major factors had identical impacts on both farmland markets, in years 1998 and
1999, the new land use policies had produced influences which resulted in land value
changes in the farmland market with existing homesteads that were significantly different
from value changes in the other market.
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Table 4.6 Testing the Significance of Structural Difference

Year

Hypothesis

R2

F Statistics

Conclusion

1992

cc = cc

0.6831

0.2085

Could Not Reject the Hypothesis

1993

a19 = cc

0.68 13

1.4593

Could Not Reject the Hypothesis

1994

a20

0.6833

0.0695

Could Not Reject the Hypothesis

=U

0.6832

0.1390

Could Not Reject the Hypothesis

a

0.6834

0

Could Not Reject the Hypothesis

1995

a29

1996

cc

1997

a = a32

0.6794

2.7795

Could Not Reject the Hypothesis

1998

a24

a33

0.6762

5.0032

Reject the Hypothesis

1999

a25 = a34

0.6774

4.1693

Reject the Hypothesis

T ratio in the original unrestricted regression model indicated that the coefficient of YR1HOME
was not significantly different from zero (Table 4.2), suggesting that there was no significant structural
difference between the two farmland markets in 1991.
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CHAPTER 5. INTERPRETATION OF RESULTS

The focus of this chapter is on the results from Chapter 4 (Table 4.2). In
particular, coefficients as well as statistical significance of each variable will be
evaluated. Estimates of the time trend dummy variables reflecting the value of the farm
home site will be computed. The change in home site value over time will then be
compared with the corresponding growth rates of agricultural returns in Oregon, housing
costs in city of Portland and city of McMinnville, and Oregon average farmland value.
The comparisons, as well as the detected land market structural difference in certain
years, suggest that value of Yamhill County farmland with existing homesteads has been
influenced by the new land use policies.

5.1 Interpretation of Estimates in the Log-Log Hedonic Price Function
The untransformed hedonic price function under the log-log form is
AVGPRICE =
exp(a0) * exp(ci1 * PERIMPR) * (OR1GACRE) * exp(a3 * LCPREM)
* exp(a4 * LC3) * exp(a5 * LC4) * exp(a6 * WATER) * (PORTLAND 07)
* (CITYCRa8 ) * exp(a9 * PARENT) * exp(a10 * SIBLING)

* exp(a11 * RELATIVE) * exp(a12 * ACQUAINT) * exp(a13 * LEASE)
* exp(a14 * REALTOR) * exp(a15 * SELLAD) * exp(a16 * SELLFINA)

* exp(a17 * NEXTDOOR) * exp(a18 * YR2NH) * exp(a19 * YR3NH)

* exp(20 * YR4NH) * exp(a21 * YR5NH) * exp(a22 * YR6NH)
* exp(a23 * YR7NH) * exp(a24 * YR8NH) * exp(a25 * YR9NH)
* exp(a26 * YR1HOME) * exp(a27 * YR2HOME) * exp(a,8 * YR3HOME)

* exp(a29 * YR4HOME) * exp(a30 * YR5HOME) * exp(a31 * YR6HOME)
* exp(a32 * YR7 HOME) * exp(a33 * YR8HOME) * exp(a34 * YR9HOME)

(5.1)

where a0 ,a1 ,...,a

are the parameters defined in (4.12) and estimated using SAS (Table

4.2). The cross product form in (5.1) indicates that interpretation of marginal contribution
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of each variable to farmland value depends on levels of other variables, which makes the
interpretation less straightforward. The exponential form adds to the complexity.
Base value of farmland in Yamhill County, as well as incremental values
contributed by each variable to farmland, are provided in Table 5.1. These estimates
were calculated assuming all continuous independent variables were at their mean values
and all dummy variables were one, unless otherwise indicated. The marginal contribution
of each variable, when measured at different levels and assuming all the terms containing
other variables were equal to one, was calculated and illustrated in Figures 5.1 - 5.8.

5.1.1 Base Value of EFU Farmland

The base value of farmland is defined as the value of one acre of bare land,

assuming the land was not adjacent to the buyer's original farm, no soils with quality
equal to or higher than Class IV (i.e., the land was non-tillable), no irrigation, the sale
occurring between strangers with no business relationship, no transaction costs, no
special considerations provided by the seller, and the sale occurred in 1991. Also, the loglog function requires assuming farm size equal to one acre, and distance of the farm to
Portland and to nearest city center both equal to one mile. Correspondingly, base value is

equal to exp(a0) in (5.1). Base value of farmland can be computed by assuming all the
terms containing variables were equal to one1.

As indicated by Table 5.1, in Yamhill County, base value of one acre of farmland

was equal to $4893.44. T-ratio and p-value of the intercept (a0) in Tables 4.2 indicated
that the base value was statistically significant at 1% level.

By assuming all the terms containing variables equal to one, it is assuming variables ORIGACRE,
PORTLAND, and CITYCR equal to one, and all the other variables equal to zero.
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Table 5.1 Base Value of Farmland and Marginal Contribution of Each Variable

Base Value
$4893.44
LC4
158.3631

SIBLING
-964.846
SELLAD
-998.44
YR4NH
2047.667
YR9NH
2222421
YR5HOME
2566.566

PER1MPR
1255.586
WATER
38.50324
RELATIVE
-2480.26
SELLFINA
251.1902
YR5NH
3155.45
YR1HOME
511.4195
YR6HOME
4593.159

ORIGACRE
-3555.09
PORTLAND
549.1679
ACQUAINT
308.3484
NEXTDOOR
-328.928
YR6NH
4392.33
YR2HOME

1396216
YR7HOME
5767.559

LCPREM
590.4231
CITYCR
380.6575
LEASE
-1212.24
YR2NH
845.7002
YR7NH
2922.484
YR3HOME
110443
YR8HOME
6264.285

LC3
314.5586
PARENT
-1801.71
REALTOR
-70.0136
YR3NI-1

-67.1235
YR8NH
2894.585
YR4I-IOME

2449169
YR9HOME
5156.243

5.1.2 Influence on Land Value of Improvements on the Land
When measured at its mean values in Yamhill County ($1717.28, Table 3.2), per
acre improvement value (PERIMPR) brought $1255.6 to one acre of farmland (Table
5.1), suggesting that improvement value was typically underestimated in Yamhill County
land sales. Nevertheless, marginal contribution of per acre improvement value in Yamhill
County continued to increase when per acre improvement value increased (Figure 5.1). In
other words, when improvements were a relatively insignificant attribute on a farm, either
because the total value of the improvement was low or because the farm size was
relatively large, improvements were underestimated in land sales.
It was suggested that marginal contribution of per acre improvement value to land
value was positive and statistically significant at 1% level (Table 4.2).

5.1.3 Influence on Land Value of Farm Size
As indicated by the negative coefficient of ORIGACRE in Table 4.2, consistent
with the theoretical hypothesis, larger farm size contributed lower per acre farmland sale
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price. T-ratio and p-value further indicated that marginal contribution of farm size to land
value was statistically significant at 1% level.
When measured at the mean value (67.64 acres, Table 3.2), farm size reduced the
per acre land sale price from a farm size of one acre (size for the base value) by $3555.09
(Table 5.1), and reduced the price from a size of 20 acres (minimum parcel size in this
study) by $609 per acre2. Figure 5.2 illustrates that, within the size range in this study

from 20 to 353.4 acres (Table 3.2), the negative marginal contribution of farm size
decreased when farm size became large.

5.1.4 Influence on Land Value of Soil Oualities

As predicted, premium soils in Yamhill County (LCPREM) displayed positive
and significant marginal contribution to farmland value (Table 4.2). Typically, when
premium soils constituted 33% of the land (Table 3.2), per acre land sale price increased
from base value by $590.42 (Table 5.1). Further, as suggested by Figure 5.3, the marginal
contribution was nearly linear, which was not consistent with the theory of diminishing
productivity that assumes positive but decreasing marginal contribution of premium soils.
The linearity may be attributed to the choice of functional form.
The less productive soils, Class III and IV soils (LC3 and LC4), exhibited positive
and much less significant marginal impact on land prices in Yamhifl County (Table 4.2).
When measured at their mean values (32% and 11%, respectively, Table 3.2), percent of
Class III and IV soils in a farm increased the per acre land sale price by $314.56 and
$158.36, respectively. Class III and IV soils also exhibited nearly linear marginal
contribution to land value (Figure 5.4 and 5.5).

2

Per acre sale price for a 20-acre farm was $1947.

Marginal price of Class IV soils (LC4) was significant at 10% level, while marginal price of Class
III soils was less significant (Table 4.2).
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5.1.5 Influence on Land Value of Irrigation Water
In Yamhill County, the variable WATER had a positive but statistically
insignificant coefficient (0.069156). When the entire parcel was irrigated, per acre land
sale price increased by about $600 per acre (Figure 5.6). This premium for irrigation is
larger than the $250 per acre premium estimated for irrigation water in nearby Linn
County (Perry and Robison, 1999).
Irrigation water exhibited apparently linear marginal contribution to farmland
value (Figure 5.6), which, again, may be a product of the choice of functional form.

5.1.6 Influence on Land Value of Distance to Portland and City Center
As suggested by Table 4.2, moving away from Portland (PORTLAND) or from
the nearest city center (CITYCR) had a positive impact on Yamhill County farmland
prices. For a typical farm, which was 49.74 miles form Portland (Table 3.2), per acre land
value increased by $549.1679 (Table 5.1) from base value, or each mile more distant
from Portland increased land values by $11.04 per acre. Per acre land value for the
typical farm, which was 5.32 miles away from nearest city center (Table 3.2), increased
by $380.66 (Table 5.1) from the base value, or each mile removed from the nearest city
center increased land value by $71.55 per acre.
The marginal contribution of distance to Portland (PORTLAND) was not

statistically significant, which may be the result of three effects: (1) The Yamhill County
properties may be close enough to Portland that any property is within an acceptable

commuting distance to Portland. Consequently, properties farther away from Portland
may be more desirable because they are more rural. (2) Those actually farming the land
may prefer to purchase land away from Portland because of negative externalities that

arise from the urban-rural interface. (3) Properties farthest away from Portland are
actually quite close to Salem, so may be impacted by that population center.
Distance to the nearest city center (CITYCR) had a marginal contribution that was
statistically significant at the 10% level (Table 4.2). The insignificance of CITYCR may
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be explained by the scale of the cities. Since many cities that were designated as the
nearest city of the property are in fact small farming communities with very minimal
services, attractiveness of the convenience and entertainment provided by living close to
some of these city centers was not obvious. Both marginal contribution of distance to the
nearest city center and distance to Portland displayed decreasing attribute (Figure 5.7 and
5.8).

5.1.7 Influence of Personal Relationships on Land Value
Among the four personal relationship dummy variables (PARENT, SIBLING,
RELATIVE, ACQUAINT), PARENT and RELATIVE had negative coefficients that
were significantly different from zeros at 1% level (Table 4.2). In other words, if the
seller was a parent of the buyer, the land sale would result in a discount of $1801.71. If

the seller was a relative, the discount was as high as $2480.26 (Table 5.1). Although less
substantial, a sibling (SIBLING) would also offer a discount of $964.85 per acre. On the
opposite, an acquaintance would ask for a premium of $308.35 per acre (Table 5.1).

5.1.8 Influence of Business Relationship on Land Value
In Yamhill County, the business relationship between the buyer and the seller
prior to the land sale resulted in a discount in the land sale price. It was found that
variable LEASE had a negative and significant coefficient (Table 4.2), suggesting that,
because the tenant knows the quality of the land he or she is leasing, the tenant is able to
negotiate down the sale price of the farmland. Alternatively, the discount may come from
some sort of agreement in the leasing contract. For example, the tenant and landlord may
have placed some parameters on the sale price for the property at the time the lease is

It is surprising that relatives offered larger discount than parents did. However, this may be
explained as an imprecise measure resulting from multicollinearity.
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signed. As indicated by Table 5.1, the business relationship could result in a discount as
high as $1212.24.

5.1.9 Influence of Transaction Costs on Land Value
Contrary to theoretical hypotheses, the coefficients of REALTOR and SELLAD
were negative in Yamhill County (Table 4.2). Specifically, existence of a realtor in the
land sale would result in a discount of $70.01 per acre, and existence of an advertisement
by the seller about the land sale would reduce the per acre land sale price by $998.44
(Table 5.1). However, both discounts were statistically insignificant. Therefore, the
assumption of zero or low transaction costs in the theory underlying hedonic analysis was
not challenged.

5.1.10 Influence of Seller Financing on Land Value
In Yamhill County, variable SELLFINA had a positive coefficient (Table 4.2)
consistent with the theoretical hypothesis. Specifically, existence of seller financing in
land sales would result in a premium of $251.19 per acre (Table 5.1). However, the
coefficient of SELLFINA was not significantly different from zero, meaning that seller
financing apparently had no significant impact on land sale price.

5.1.11 Influence of Neighbor Attribute on Land Value
The coefficient for the variable NEXTDOOR was negative but insignificant
(Table 4.2). This result, similar to that found by Perry and Robinson (1999), indicates that
individuals seem to benefit when buying land from their neighbors, either because of

additional knowledge or because of personal affection for one another. Nevertheless, the
effect was not large enough or was too variable to be statistically significant. Based on
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the finding in Yamhill County, if the land property was bought from a neighbor, per acre
land price was expected to be $218.93 below the price settled on between strangers
(Table 5.1).

5.1.12 Value of Existing Homesteads
In Yamhifl County, all the nine time trend dummy variable reflecting the
existence of home sites (YR1HOME, YR2HOME, YR3HOMIE, YR4HOME,

YR5HOME, YR6HOME, YR7HOME, YR8HOME, and YR9HOME) had positive
coefficients (Table 4.2), indicating that value of the farmland containing existing home

sites increased over the years. Furthermore, price was generally increasing each year. In
1991, farmland containing existing home sites sold for a price higher than the base value

by $511 per acre. By 1999, a farm containing existing home sites sold for a price higher
than the base value by $5156 per acre. Among the nine dummy variables, six variables
(YR4HOME, YR5HOME, YR6HOME, YR7HOME, YR8HOME, YR9HOME) had
coefficients statistically significant at 5% level, suggesting that the yearly coefficients
changed relatively little from 199 1-93, then experienced a large increase in 1994-99.

Meanwhile, among the eight time trend dummy variables (YR2NH, YR3NH,
YR4NH, YR5NH, YR6NH, YR7NH, YR8NH, and YR9NH) reflecting the incremental

value of farmland that didn't contain existing home sites, all variables generally had
positive coefficients. This result suggested that value of farmland containing no home
sites also increased over the years. It is noteworthy that YR9NH had a very large
coefficient (1.7 1229, Table 4.2) and high incremental value compared with the base value

($22,224.21, Table 5.1), which was the result of the very small sample (only one nonzero observation) for YR9NH and very high land sale price for that observation. Among
the eight variables, five variables (YR5NH, YR6NH, YR7NH, YR8NTI, YR9NH) had

coefficients that are statistically significant at 5% level.
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5.1.13 Summary of Marginal Contributions of the Variables to Land Value
Estimates in Table 4.2 suggested that some land attributes, such as improvements
on the land (PERIMPR), farm size (ORIGACRE), and premium soils (LCPREM), had
significant influence on land value. The estimates also indicated that some personal
relationships, such as parent-child (PARENT) and relative (RELATIVE) relationships,
had apparent impacts on land sale price.
The estimates also suggested that land value changed over the years. In Yamhill
County, changes of land value in some years may be explained by the change in land use
rules. However, as pointed out in Chapter 4, changes in land value over the years also
capture the normal factors influencing land value, including price level changes, changes
in income, population growth, and so forth. An upward trend in land values is not, by
itself, evidence that changes in land use laws caused this trend. Further work is therefore
needed to separate the various factors influencing land value.

5.2 Influence on Land Value of the New Land Use Rules
If one ignores the impact of land use policies on farm value, there are two other
possible explanations for an increase in land values. The first is an increase in the rate of
return from farming. If the rate of return from farming increases during this period, land
buyers will factor this higher return into what they offer when buying farmland, thereby
increase the bid price for land.
A second source of farmland value growth is the spillover resulting from
increased demand for urban housing. When housing costs increase in adjacent cities, rural
home sites become a more attractive alternative as a family residence. Growing demand
for rural residences will then result in farmland value growth.
Therefore, growth rates of returns from farming in Oregon5 (Table 5.2) and
growth rates of housing costs in Portland and McMinnville6 (Table 5.3) were compared

Unfortunately, returns to farming in Yamhill County were not available. The best available data
were for Oregon as a whole. Although Willamette Valley agriculture will be dominant in the State data,

107

with the growth rates of farmland value in Yamhill County during the period from 1990
to 1999.

As the Table 5.2 results suggest, returns from farming have continued to decline
since 1994, resulting in negative growth rates in following years. Even prior to 1994,
returns from farming were at low levels (5.2% in 1992 and 15.3% in 1993). From these
results it is apparent that farm returns were not a factor causing increased farmland value
in Yamhill County.

The second source of growth was examined by comparing changes in farmland
values with the growth rates of housing costs in Portland and McMinnville (Table 5.3). In
addition, growth rates in average farmland value for Oregon from 1991 to 1998 were
added as another scale of comparison (Table 5.3). Growth rates in Yamhill County
farmland value were calculated and provided in Table 5.3.

The calculation was done in the following manner. Let D0 denote the dummy
variable representing the existence of home sites in year 1991 (i.e., dummy variable

YR1HOME), and D the time trend dummy variable representing the existence of home
site in year t (such as YR4HOME). Let X be the matrix containing all the other variables,
and

/3

the vector of coefficients of these variables. Value of farmland with existing home

site in base year is thereby

y0

= exp(X18) * exp(d0D0) = exp(Xfl) * exp(d0)

(because D0 =1), where d0 is the coefficient of D0. Value of farmland traded in year t
with existing home site, and identical other attributes, is

= exp(Xfl) * exp(dD)

exp(X/3) * exp(d) (because D =1), where d is the

coefficient of D. Hence the growth rate of value of farmland in year t with existing
home site, with year 1991 as the base year, is
R

-

exp(X/3) * [exp(d) - exp(d0)]
= exp(d - d0) 1.
exp(X/3)*exp(d0)

other parts of the State also generate significant returns from agriculture. Note that returns from farming in
1999 was not available and therefore not provided in the table.
6

Changes in urban housing costs were identified as housing costs from year 1991 to 1999 for single
family residence in the city of Portland and the city of McMinnville (the biggest city in Yamhill County).
The housing costs were computed by the calculator at http:\\realestate.yahoo.com/realestatelhomevalues.
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Similarly, growth rate of value of farmland in year t without existing home site

could be derived as R

y0

exp(Xfl) * [exp(n) - exp(n0)]
= exp(n - n0) 1,
exp(Xfl) * exp(n0)

where n0 is the coefficient of the dummy variable representing the non-existence of

home site in the land sale in 1991 (i.e., YR1NH), and n the coefficient of the dummy
variable representing the non-existence of home site on the land with identical other
attributes but traded in year t (such as YR4NH). Since YR1NH was dropped from the
regression model (base value of farmland in the model captured the value of farmland

traded in 1991 with no existing home sites), n0 = 0 and R = exp(n) 1.
Comparisons of the growth rates for Yamhill County farmland value, the growth
rates of the housing costs, and the growth rates of Oregon average farmland value are
illustrated by Figure 5.9. Note that the growth rate of Yamhill farmland traded in 1999
with no existing home sites was omitted from the graph, because the growth rate was
extremely high (454.16%, Table 5.3) and based on a very small sample (only one
observation in the sample).

As indicated by Figure 5.9, housing costs in Portland and McMinnville, as well as
Oregon average farmland value, have displayed positive and nearly linear growth from
1992 to 1999. Also, growth rates of housing costs in Portland and McMinnville and
growth rates of Oregon farmland value are close to one another, suggesting that, although
to some extent there existed some difference among land markets, the value of land in
individual markets tend to move together7.

Before 1995, Oregon average farmland value grew at a lower rate than housing costs in Portland
and McMinnville. After 1995, housing costs in McMinnville didn't grow as fast as the other two values.

Table 5.2 Growth Rates of Returns from Farming in Oregon (1991-1999)

Item1'

Cash Receipts from Farm Marketings (Million $)
Government Payments (Million $)

1991

1992

1993

1994

1995

1996

1997

1998

2507.2 2466.5 2558.6 2650.7 2740.3 2945.9 3229.4 3092

Farm Related Income ' (Million $)

89.1

87.5

92.8

74.4

52.1

73.3

63.5

100

278.4

453.8

625.2

559.2

522.7

445.2

454

407.2

Non-money income ' (Million$)

178.6

180.3

212.1

262.4

272.2

278.3

282

292.3

-74

-15.9

82.6

39.8

16.1

278.3

282

292.3

Value of Inventory Adjustments (Million$)

Gross Farm Income Total (Million $)
Production Expenses Total (Million $)

Net Total Farm Income (Million $)

Net Farm Income Per Farm ($)
Returns from Farming (%)

2979.3 3172.2 3571.3 3586.5 3603.4 55.5
10.1
5.9
2479.9 2594.2 2868.3 2967.1 3202 3789.2 4039 3897.4
499.4
578
703
619.4 401.4 3253.3 3441.2 3382.2
13497

15413

18747

16300

10426

544.9

597.8

515.2

4.05

4.26

4.67

3.44

1.69

3.15

3.47

2.83

Growth Rates of Returns from Farming ' (%)

5.2
15.3
-0.15
-58.3 -22.2 -14.3 -41.2
Items in each year were values or rates as of December each year.
V
Includes machine hires/custom work, recreational income, farm forest product sales and other farm business-related income.
31Includes value of home consumption and rental value of operator's hired laborers' dwellings.
41Returns to operators from net farm income divided by total assets (operator's capital investment).
V
Base year is 1991.

Source: 1995-1996 and 1998-1999 Oregon Agriculture & Fisheries Statistics

Table 5.3 Comparisons of Growth Rates
Item
1991
1992
1993
1994
1995
1996
1997
1998
1999
Single Family Residential Housing Costs in the City of Portland:
100,000
Value($)
108,739
118,736
133,677
145,835
158,414
167,718
179,553
185,169
Growth Rates (%)
-8.7
187
33 7
45 8
58 4
67.7
79 6
85 2
Single Family Residential Housing Costs in the City of McMinnville:
100,000
Value($)
107,368
120,234
134,127
145,708
155,027
159,293
163,676
168,181
Growth Rates (%)
-7.4
20.2
34
45.7
55
59.3
63.7 J
68.2
Average Value of Land in Oregon Farms
Value Per Acre ($)
586
607
663
747
844
928
1,000
1030
N/A
Growth Rates (%)
-36
13 1
44 03
27 5
58 4
70 6
75 8
N/A
Value of Farmland in Yamhill County With Existing Home Site
Growth Rates (%)
-16.37
1097
35 85
38 02
75 52
97 25
10643
85 94
Value of Farmland in Yamhill County With No Existing Home Site
Growth Rates (%)
-17.28
-1.37
41.85
64.48
89.76
59.72
59.15
454.16
ote: 1. When calculating the growth rates, base year is 1991.
2. A farm is defined as a place that sells or would normally sell $1,000 worth of agricultural products.

Source: 1. Calculator at Yahoo! (http://realestate.yahoo.comlrealestate/homevalues)
2. 1998-99 Oregon Agriculture & Fisheries Statistics
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Year
o

Orowth Rates of Value of Yamhill Farmland with Existing Hon Site(s)
Ccowth Rates of Value of Yamhill Farmland with No Existing Hone Site(s)

- - - (Iowth Rates of Portland Housing Costs
- (Iowth Rates of McMinnvffle Housing Costs
(Iowth Rates of Oregon Farmland Value

Figure 5.9 Comparisons of Growth Rates

As indicated by Table 5.3 and Figure 5.9, compared with contemporary housing
costs in Portland and McMinnville and Oregon average farmland value, Yamhill County
farmland value apparently had different growth trends in certain years. From 1991 to
1994, increase in Yamhill County land values were consistent with changes in housing
prices for McMinnville and Portland, and changes in Oregon farmland values. Since
1995, however, the Yamhill County land value increases have been substantially above
those in the surrounding urban areas.

Specifically, value of the Yamhill County farmland without existing homesteads
has substantially increased since 1995. However, value of the farmland has declined since
1997. On the other hand, value of Yamhill County farmland containing existing
homesteads has substantially increased since 1996 to a level significantly higher than
land value in surrounding urban areas. These substantial deviations of Yamhill County
farmland value growth from land value growth in surrounding areas seemed to suggest
the influence of the new land use policies.
However, the results in Chapter 4 based on the F test displaying the significance
of structural difference indicated that, before 1998, there was no significant structural
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difference between the two farmland markets with and without existing homesteads,

suggesting that the influence of the new land use policies didn't exhibit itself in the
markets until 1998.

Observing that years 1994-97 were transition years when the governing agencies
strengthened the control over farm-use related dwelling constructions (Table 1.4 and

Figure 1.1) but temporarily relaxed the control over non-farm use related dwelling
application (Table 1.6 and Figure 1.2), it can be said that in those transition years, as

people didn't feel much pressure from the control over EFU dwelling construction,
demand in those years for farmland with or without existing homesteads remained the
same, significant structural difference was therefore not displayed.
However, since the 1997-98 LCDC reporting year the agencies have imposed
tighter control over both kinds of dwellings (Table 1.6 and Figure 1.2). The less
ambiguous implementation of the new policies may have resulted in higher demand in
1998 for farmland with existing homesteads. Higher demand and inelastic supply resulted
in higher market price, which explained the significant structural difference in 1998.
Nevertheless, the value growth of farmland with existing homesteads dropped in
1999, probably resulting from lower demand when people observed more strict control
over replacement dwelling applications since the 1998-99 LCDC reporting year (Table
1.7 and Figure 1.3). The detected structural difference in 1999 was most likely due to the
extremely high coefficient of YR9NH that was attributed to the small sample of land
sales in 1999 without existing home sites.
Overall, the comparisons and the structural difference indicated that, as predicted
by the theoretical hypothesis in this study, the new land use rules had significant
influence on Yamhill County farmland with existing homesteads. The value of the right
to live on the farm as represented by the existence of homesteads was capitalized into
farmland sale prices and significantly increased in 1998.
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CHAPTER 6. SUMMARY AND CONCLUSION

For several decades, farmland in the State of Oregon has been subject to a number

of laws designed to preserve and protect it for agricultural uses. These laws have been
praised and emulated by other states. Despite the success of Oregon's land preservation
statutes, there has been concern that non-farmers have been able to get around some land

use provisions and buy farmland primarily to build a home. As a result of these concerns,
additional regulations were implemented in 1994 to restrict construction of homes on

land zoned Exclusive Farm Use. These regulations have become the subject of
significant criticism by farm owners, who argue that they are too restrictive and prevent

legitimate farm operators from building homes. Because of this criticism, an overall
scrutiny of the new rules was directed by the 70th Oregon Legislative Assembly. The

purpose of the evaluation was to examine the effects of the new rules and ascertain that
the rules have achieved the original objective of preventing the proliferation of homes on
EFU land, especially high-quality land.
The objective of this study was to examine the impacts of the new regulations on
the value of EFU farmland values in the Willamette Valley, specifically Yamhill County.
Yamhill County was chosen as the study area because of its mix of farms at different
scales and potentially significant urban pressure.
An agricultural household model developed in this study indicated that the new

regulations over EFU dwelling construction may have influenced households' housing
decisions by affecting their production and consumption decisions to maximize their
lifetime utility. A supply and demand analysis, based on a housing stock model, shows

that as households' housing decisions change, demand should shift from bare land (land
without homesteads) to land tracts with existing homesteads. Meanwhile, because the
supply of land tracts with existing homesteads is very inelastic, the influence of the new
regulations should have exhibited itself in higher farmland sale prices.
Therefore, arising directly from the supply and demand analysis, the primary
theoretical hypothesis in this study is that, if the influence of the new rules is significant
enough, values of EFU land tracts with existing home sites should have increased under
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certain short-run equilibrium. On the other hand, values of EFU land without existing
homesteads may have also experienced changes in certain periods.
To validate the hypothesis, a hedonic price function was estimated using EFU
farmland sales data in Yamhill County. Several useful conclusions arising from the
results are summarized below.

6.1 Conclusions Applicable to the Statistical Analysis
EFU farmland sale records in years 199 1-99 obtained from Yamhill County tax

assessor's office, as well as a survey designed in this study, represented the data used in
the statistical analysis. Based on previous hedonic study about farmland value and the
primary hypothesis in this study, statistical analysis was undertaken for important
attributes in the land sales, including land attributes, personal relationships and other
socioeconomic relationships between the land buyer and the seller, and existence of home
sites in the sales over the years.

The results revealed that Yamhill County had an average EFU farmland sale price
of $5059 per acre, and improvements on the land represented a large part (34%) of the
sale price. Average farm size in Yamhill County EFU areas was relatively small (67.64
acres), with premium soils (class I and II soils) constituting 30% of the land. However,
only a small number (7%) of the farms were irrigated, probably due to the
underrepresentation of irrigation in the survey responses.
It was further revealed that some types of non-stranger personal relationships
existed in nearly half of the sales. Sales between acquaintances were most common
(26%), followed by sales made by parents to their children (6.3%). The seller was already
leasing the land to the buyer in 10.2% of all sales. When advertising the land for sale,
40.6% of the land owners asked a realtor to have the property listed, while only a few
(4.2%) of the owners used a newspaper or similar outlets. It was also found that 16.5% of
all the sales involved seller financing, and 16.9% of buyers purchased land from their
neighbors.
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The percent of land sales containing existing home sites increased from 47.4% in
1991 to 95% in 1999, suggesting that the home site value was a significant factor in farm
land sales and that, with very restrictive development rights in place, demand for land
with existing home sites increased substantially.
Statistical analysis was also conducted for land sales by the habitation group
(buyers who desired to live on the purchased land) and the non-habitation group (buyers

who didn't). Comparisons of land attributes and purchase purposes between the two
groups revealed that the non-habitation group were more likely to be real commercial
farmers. Consistent with the theoretical discussion, imposing development restrictions
apparently shifted demand to properties with existing home sites.

6.2 Conclusions Applicable to the Econometric Analysis
The first stage hedonic model was estimated in this study. The first step in the

estimation process was to select a functional form. The Box-Cox transformed, simple
linear, semi-log and log-log forms were considered, with the log-log form ultimately
chosen as the best fit to the data.
The nonlinear form of the function is consistent with the theory underlying
hedonic analysis (Rosen, 1974), suggesting that agricultural land in Yamhill County
could not be costlessly repackaged. For example, one parcel of 100 acres is not equal in
value to two parcels of 50 acres each, and vice versa.
The model was found to have multicollinearity problems among several of the

variables. Although the existence of multicollinearity caused less precise estimation of
the hedonic price function, estimates of the function were satisfactory. Seventeen out of
the 34 independent variables in the model had coefficients statistically significant at 5%
level (PERIMPR, ORIGACRE, LCPREM, PARENT, RELATIVE, LEASE, YR5NH,
YR6NH, YR7NH, YR8NH, YR9NH, YR4HOME, YR5HOME, YR6HOME,
YR7HOME, YR8HOME, YR9HOME). Only five variables (PORTLAND, CITYCR,
ACQUAINT, REALTOR, SELLAD) had coefficients that were not consistent with
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expectations for the sign, and only one variable (YR9NH) had the magnitude of its
coefficient out of line.

The estimates suggested that, as expected, some land attributes such as
improvements on the land (PER1MPR), farm size (ORIGACRE), and premium soils
(LCPREM), had significant influence on farmland sale price. Some personal relationships
(PARENT and RELATIVE) and business relationship (LEASE) also had impacts on the

sale price. However, distance to the major metro area (PORTLAND) didn't exhibit
significant influence as expected, partly because values of the land properties may also be
impacted by other population centers such as Salem.
Also, it was not as expected, based on the theory of diminishing productivity, to
find that soil qualities (LCPREM, LC3, LC4) and irrigation (WATER) had nearly linear

marginal contribution to land values. The linearity may be caused by the choice of
functional form.

Based on F tests, it was found that significant structural difference between
farmland markets with and without existing home sites was not detected until 1998,

suggesting that the influence of the new land use policies didn't exhibit itself in farmland
markets until 1998.

6.3 Conclusions Applicable to the Impacts of the New Regulations on Land Value
Based on the estimates of the hedonic price function, comparisons of Yamhill
County farmland value growth rates with growth rates of urban and rural land values in
surrounding areas were undertaken to reveal the impacts of the new regulations on
Yamhill County farmland values. Combined with what was found pertaining to the
structural difference, the results suggested that, as predicted by the primary theoretical
hypothesis in this study, the new EFU farmland use policies apparently had a major

impact on the 1998 Yamhill County farmland market with existing homesteads. In 1998,
value of farmland with existing home site grew by 106% over growth rates in nearby
areas.
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Meanwhile, recalling that the statistical analysis has indicated the increased
number of non-farm families entering EFU areas by purchasing farmland with existing
homesteads, the substantially increased farmland value in 1998 seemed to suggest that in
Yanthill County, the new EFU farmland use rules didn't effectively achieve the original
objective of preventing non-farmers from buying farm property to live on. Instead, it
shifted these people into the market for properties with existing home sites, thereby
making it more expensive for farmers to buy these properties in certain year.

6.4 Related Studies

Authors of other hedonic land value studies have identified several caveats
regarding their work that also apply here. First, this study used comparative statistic
analysis to determine short-run equilibrium land values. Therefore, results of this study
only apply to Yamhill County EFU farmland sales in years 199 1-99. As the local land
markets constantly capture and react to available information, short-run equilibrium in
other periods should be expected to be influenced by various bits of information and may
be different from what is found in this study.
Also, as demand and supply in different land markets may vary, implicit prices of
land sale attributes may not be identical in other land markets. In other words, implicit
prices of the land sale attributes in Yamhill County EFU zones may not apply to other
local land markets.

6.5 Future Research Directions

This study is designed to investigate the influence of changes in land use rules on
farmland value in the Willamette Valley. However, at present only the influence on
farmland value in Yamhill County was evaluated. Therefore, future researchers with
similar study interest can expand the subject study area to other counties in the
Willamette Valley.
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Several points of interest to future research about land sales and land values are
summarized as following. First, because error-free data are so important in this kind of
study, endeavors should be devoted to data collection and verification. Also, if a survey is
necessary to obtain additional information pursuant to land sales, efforts should be
undertaken to stimulate survey responses and thereby eliminate bias in the responses.
Sufficient and accurate data will increase the degrees of freedom in the empirical model
and reduce the problem of multicollinearity (Green, 1997, Thomas, 1996).
Sufficient data will also correct the problem of leaving out relevant variables,
which frequently results in biased estimation. It was found in this study that housing costs
in other population centers such as Salem may have also played an important role in
determining farmland values. However, leaving out the relevant information may have
resulted in the close to zero coefficient of variable PORTLAND. Previous hedonic
studies also have addressed a number of variables affecting farmland value that were not

included in this study. For example, Xu et al. (1993) found that the assessed value of
machinery and irrigation system types had significant impacts on farmland sale prices in
Washington State. Elad et al. (1994) found that the planned uses for land being purchased
could significantly influence farmland sale price in certain areas of Georgia. Therefore,
for future hedonic studies of farmland values, consumptive as well productive conditions
pertaining to the land sales could be investigated in order to incorporate additional
information and relevant variables in the empirical models.
Although the Box-Cox transformation methodology has been utilized in a number
of hedonic studies (Xu et al., 1993, Elad et al., 1994), the methodology has been
criticized for several reasons. Alternatively, some other methodologies have been
proposed. For example, Wooldridge (1992) proposed a nonlinear regression model which
is computationally simple and, unlike the Box-Cox transformation, the proposed
estimators of the conditional mean function are robust to conditional variance and other
distributional misspecifications. Having been used in several recent hedonic studies (Bin
2000), the Wooldridge transformation may provide more reliable estimation for future
hedonic studies of land values.

Consistent with Perry and Robinson's study (1999), it was found in this study that
certain socioeconomic relationships, such as parent-child and lessor-lessee relationships,
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had significant impacts on land sale prices. These findings suggested that including
variables reflecting the impacts of socioeconomic relationships may be considered by
future hedonic studies about land values.
Like several other hedonic studies evaluating the impacts of land use policies or
other agricultural programs on farmland value (Brownstone and De Vany, 1991), dummy
variables were designed in this study to measure the capitalization of the land use policies
into land value. However, a major concern has emerged. The dummy variables captured
that part of farmland value that could not be explained by other variables in the hedonic
price function, which made the interpretation of the dummy variables less unambiguous.
Although two approaches (the test for the significance of structural difference and the
comparisons of land value growth rates) have been used to distinguish the influence of
the new land use policies from that of other major factors, ambiguity to some extent still
existed. For future studies utilizing dummy variables to measure the influence of land use
policies or other agricultural programs on land value, it is suggested that variables
measuring the impacts of other major factors, such as price indices, be included in the
hedonic price function in order to distinguish and capture the influence of the policies or
programs of interest.
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APPENDIX A: SURVEY QUESTIONNAIRE SAMPLE

(Survey #: 0001) THIS SURVEY REFERS TO 80 acres you bought on 01/01/1995 for $100,000

SURVEY ON LAND SALES IN YAMHILL COUNTY
1. Did you and the seller know each other prior to this land transaction?

NO

YES

2. If you purchased the land from one or more relatives, please indicate how you are related:

3. Were you: (Please select 'YES' or 'NO' for EACH question)
Leasing the land or dwellings prior to purchase?
Neighbors of the sellers?

YES
YES

NO
NO

4. Now we would like to better understand the nature of your relationships with the seller. Below is a
line that reflects the spectrum of feelings you may have for the seller. Please place an X on the line
that best indicates your feelings toward the seller AT THE TIME THIS TRANSACTION
OCCURRED.

G
Hate or Detest
I

V
Neutral

©
Brotherly Love

5. Were other considerations involved in the sale, such as the seller providing financing, low down
payment, desire to pass the property down in the family, trading for property, etc? IF YES, please
indicate:

6. How did you find out that this property was for sale?
A realtor or an advertisement placed by a realtor
An advertisement placed by the seller
Other:
7. Was more than 5% of the purchased land in commercial timber?

YES

NO

8. Did you purchase the land with plans to: (Please select 'YES' or 'NO' for EACH question)
Live on it?
YES
NO
Have you or your family farm it?
YES
NO
Rent it to a farmer?
YES
NO
9. Do you derive the majority of your family income from farming?

YES

10. Please indicate the number of home sites on this land parcel:

11. Please indicate if the land or improvements were used for any nonagricultural purposes:

(THANK YOU FOR PARTICIPATING IN THIS STUDY)

NO
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APPENDIX B: STATISTICS OF INFORMATION IN THE SURVEY

B.1 Statistics of Personal Relationships and other Socioeconomic Relationships
The first two questions in the survey pertained to the relationship between buyer
and seller. The relationships were sorted into six groups: (1) The buyer and the seller
didn't know each other prior to the land transaction (STRANGER), (2) They were
acquaintances prior to the land sale (ACQUAINT), (3) They were relatives, such as uncle
and niece, father-in-law and son-in-law (RELATIVE), etc., (4) The seller was the parent
of the buyer (PARENT), (5) The buyer and the seller were siblings (SIBLING), and (6)
No relationship information was provided (UNKNOWN).
Responses to questions 3, 5 and 6 provided additional information about buyer
and seller, including (1) The buyer was leasing the land or dwellings prior to purchase
(LEASE), (2) The buyer was the neighbor of the seller (NEXTDOOR), (3) The seller
provided financing to the buyer (SELLFINA), (4) Other special consideration was
involved in the land sale (OTHCON), (5) There was no special consideration involved in
the sale (NOCON), (6) The buyer learned that the property was available from a realtor
or an advertisement placed by a realtor (REALTOR), (7) The buyer found the property
by an advertisement placed by the seller (SELLAD), (8) The buyer found the sale
through other channels (OTHWAY). Statistics about the personal relationships and the
other socioeconomic relationships are provided in Table B.1.
Although not utilized in this study, the feelings the land buyer had towards the
seller were obtained by asking question 4 in the survey (Appendix A), which was
designed to better understand the nature of the socioeconomic relationships between the

land buyer and the seller. By scoring feelings ranked by respondents from 6 to 6,
average score of feelings, as well as other statistics such as standard deviations, were
obtained to reflect the typical feelings a land buyer may have towards the seller'. Feelings

were further ranked as "Strongly Negative" if the score is between 6 and 4, "Negative"
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if between -4 and -1, "Neutral" if between -1 and 1, "Positive" if between 1 and 4, and
"Strongly Positive" if between 4 and 6. The percentile analysis of these ranks is also
provided in Table B.2.

Table B.1 Statistics of Socioeconomic Relationships (1991-1999)
Name

percent
percent frequency of sales frequency of sales frequency
(%)

Year:

STRANGER
ACQUAINT
RELATIVE
PARENT
SIBLING
UNKNOWN
LEASE
NEXTDOOR
SELLFTNA

OTHCON
NOCON
REALTOR
SELLAD
OTHWAY
Sales in the Year
Year:
STRANGER
ACQUAINT
RELATIVE
PARENT
SIBLING
UNKNOWN
LEASE
NEXTDOOR
SELLFINA
OTHCON
NOCON
REALTOR
SELLAD
OTHWAY
Sales in the Year

(%)

1991
13

1

2
1

8

0
4
5
6
6
7
8

0
11

19

22

75.9

11

3

10.3

1

0

0.0

10.5

2

2

5.3
0
21.05
26.32
31.58
31.58
36.84
42.11
0.00
57.89
100

0

0

1

2

6.9
0.0
6.9
3.4
17.24
6.90
17.24
68.97
51.72
10.34
27.59
100.0

1

9

5

4

2

3

5

20

20

10

15

3

3

14

8

28

29

1995

1996

55.9
29.4
5.9
0.0
2.9
5.9
2.94

22

75.9

3

10.3

0

14.71
17.65
14.71

5

0.0
6.9
0.0
6.9
3.4
17.24
6.90
17.24
68.97
51.72
10.34
27.59
100.0

25

0
4
0

1

3.8

3

11.1

0.0

15.4
0.0

1

0

4
0

0

1

3.7
3.7
18.52
7.41
29.63
59.26

3

u.s

0

3.7
0.0
0.0

11.54
15.38
3.85

6

2
8

16
13
1

12

27

48.15
3.70
44.44
100.0

4
1

22.2

7

15.9

3

11.1

7

2

6.90
17.24
68.97
29.63

2

15.9
7.41

8

55.6
29.6

19.23

5

61.54
50.00
7.69
30.77
100.0

20

8

26

8

2

15

5

2

3

56.8
29.5
0.0
9.1
0.0
4.5

69.2
0.0

16
13

15

1998

3.7

5

2

5

1997

3.7

3

1

29

1

1

2

100

1

0

0

20

10

18

2

61.76
44.12
5.88
41.18

51.9
37.0

14

(%)

1994

1993

3

percent
of sales

frequency

(%)

1992

31.6
42.1
5.3

6

percent
of sales

8
3

11.11

16

59.26
100.0

27

13

8

16
16

2
24
44

29.63
59.26
36.36
4.55
54.55
100.0

Respondents answered question 4 (Appendix A) by placing an X on the line that indicated the
feelings the buyer had toward the seller at the time the land transaction occurred. Scores ranging from -6 to
6 were obtained by the place of the 'X' mark, with -6 reflecting the most adverse feelings the buyer had
towards the seller (hate or detest) and 6 reflecting the most agreeable feelings (brotherly love).
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Table B.1, (Continued)
Name

frequency

Year:
STRANGER
ACQUAINT
RELATIVE
PARENT
SIBLING
UNKNOWN
LEASE
NEXTDOOR
SELLFINA
OTHCON
NOCON
REALTOR
SELLAL
OTHWAY
Sales in the Year

percent
of sales (%)

percent
of sales (%)
1991-1999

frequency

1999

0

65.0
15.0
5.0
0.0
0.0
10.0
0

0

0

1

3.85
19.23

13
3
1

0

0
2

145

57.1

66

26.0

10

3.9
6.3
0.8

16
2
13

5.1

26
43
42
150
18

6

61.54
50.00
10.00
30.00

10.24
16.93
16.54
18.9
59.06
42.52
7.09

113

44.49

20

100.0

254

100

5
16

10

2

48
108

B.2 Average Scores of Feelings the Buyer Had Towards the Seller
Year
1991
1992
1993
1994
1995
1996
1997
1998
1999
19911999

Number
of sales
19

Mean

Standard
Deviation

18

0.89
0.94
0.36
1.20
0.81
0.83
0.93
0.93
0.08

3.03
1.98
2.15
2.18
1.98
2.92
1.83
2.49
2.08

241

0.8

2.29

27
32
127

26
23

27
42

Strongly
Negative
(%)
10.53
3.57
8.82

Negative

Neutral

(%)

(%)

9.09

0
3.57
8.82
3.45
7.41
15.38
7.41
4.55

15

10

52.63
57.14
52.94
62.07
59.26
38.46
55.56
52.27
55

7.87

6.69

53.94

6.90
3.70
15.38
0

Positive
(%)
15.79
28.57
20.59
10.34
14.81
11.54

Strongly
Positive
(%)
21.05
7.14
8.82
17.24

18.18

14.81
19.23
11.11
15.91

15

5

18.11

13.39

25.93

B.2 Statistics of Characteristics of Land Sales and Land Buyers
In this section, statistics of the characteristics of land sales and land buyer was
provided to reflect the influence of the new land use regulations. First, two kinds of land
buyers were identified based on respondents' answers to question 8(A) in the survey
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(Appendix A): (1) Land buyers who, when purchasing the land, planned to live on the
parcel, and (2) Land buyers who didn't plan to live on the land. Out of the 254
respondents in the sample, 13 persons could not be identified as in either group since they
didn't answer the question.
Six characteristics of the land sale and the land buyer were then identified based
on responses to questions 8, 9, 10, 11 (Appendix A)11: (1) The land buyer planned to have

himself/herself or his/her family farm the land, (2) the buyer didn't plan to have
himself/herself or his/her family farm the land, but planned to rent the land to a farmer,
(3) the buyer planned to farm the land as well as rent part of the land to a farmer, (4) the
number of existing home site(s) on the land, (5) the buyer's family income was primarily
derived from farming, and (6) the land was used for nonagricultural activitiestm.
Statistics for the habitation group, or land buyers who planned to live on the land,
are provided in Table B.3. Statistics the non-habitation group are provided in Table B.4.
In each table, the seven characteristics were first analyzed by years and finally
summarized for all years.

The first three characteristics were based on answers to question 8(B) and 8(C). The fourth
characteristic was derived from respondents' answers to question 10. The fifth characteristic was based on
answers to question 9, while the sixth characteristics based on answers to question 11.
Since this study was to evaluate the impacts of the new land use regulations, which was designated
to control nonagricultural activities in EFU zones, question 11 in the survey (Appendix A) was designed to
better understand the nature of activities on the land. However, not all parcels were regarded as used for
nonagricultural activities when the owner indicated there were nonagricultural activities on the land.
Rather, other characteristics of the land were examined to decide the purpose of purchasing the land. Based
on the owner's answer to question 8(B) and 8(C), if the owner indicated that the land would be farmed,
then the parcel was not regarded as used for nonagricultural activities.
Non-farm uses listed by the LCDC's Exclusive Farm use Reports were referred to to help
determine the nature of the activities indicated by the respondents. These non-farm uses are: (1) Accessory
use, (2) Personal use airstrip, (3) Bed and breakfast, (4) Church, (5) Commercial activity with farm use, (6)
Dog kennel, (7) Golf Course, (8) Golf driving range, (9) Hunting preserve, (10) Mineral and aggregate,
(11) Nonconforming use, (12) Private park, (13) public facility, (14) Roads, (15) School, (16) Utility
facility, (17) Variance.
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Table B.3 Characteristics of Land Sales by the Habitation Group
Characteristics of the Land Sale

Percent
Frequency of Total
(%)

Year of the Land Sale: 1991
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1992
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sate: 1993
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

10

100
100

1

10

10

1

10

4

40
60
0
0
0
40
0

6

0
0
0
4
0
12

10
3

2

4
5
3

100
83.3
25
16.7
33.3
41.7
25

0
0

0

3

25

0

0

0

24

100

19
1

79.2
20.8
4.2

4

16.7

5

18

75

2

8.3

0
0
4
0

0
0
16.7
4.2
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Table B.3, (Continued)

Characteristics of the Land Sale

Percent
Frequency of Total
(%)

Year of the Land Sale: 1994
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1995
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

Yearof the Land Sale: 1996
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

iv

V

17

100

15

88.2
23.5
17.6
23.5
64.7

4
3

4

ii
2
0
0
9
0

0
0
17.6
0

17

100

14

82.4
35.3
35.3
35.3
58.8
0
0
5.9
11.8
59

6

6

6
10

0
0
1

2
liv

17
19

100
95

3

15

3

15

3

15

14

70

3

15

0
0
i

0
0

The land was not used for farming or other agricultural activities but for recreation.
The parcel was wildlife habitat.

11.8

5

132

Table B.3, (Continued)
Characteristics of the Land Sale

Percent
Frequency of Total
(%)

Year of the Land Sale: 1997
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1998
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1999
Total Number of Land Buyers in the Year Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

vi

The land was rent out to someone who just lived on there.

16
14
7
5

5
9

2

0
0
4
0

28

100
87.5
43.8
31.3
31.3
56.3
12.5
0
0
25

0

2

100
64.3
32.1
7.1

5

17.9

18

9

21

75

2
0

7.1

0

5

0
17.9

l

3.6

14

0

13

100
85.7
35.7
35.7
0
92.9

1

7.1

0
0
0
0

0
0
0

12
5
5

0

0
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Table B.3, (Continued)
Years of the Land Sale: 1991-1999
Total Number of Land Buyers in the Years Who Planned to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

158
131

43
28
35

107
15

0
1

26
2

100
82.9
27.2
17.7

22.2
67.7
9.5
0
0.6
16.5
1.27

Table B.4 Characteristics of Land Sales by the Non-Habitation Group
Characteristics of the Land Sale

Percent
Frequency of Total
(%)

Year of the Land Sale 1991
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1992
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
vii

The land was used for rock quarry.

9

100

7

0

77.8
33.3
22.2
66.7
22.2
0

1

11.1

3

2
6

2

0

0

4

44.4
0

0

10

100
66.7

3

20

15

1

12

2

0
1

0
7
1m

6.7
80
13.3
0
6.7
0
46.7
6.7
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Table B.4, (Continued)

Characteristics of the Land Sale

Percent
Frequency of Total
(%)

Year of the Land Sale: 1993
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1994
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the land Sa1e 1995
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

8

100

4
4

50
50

1

3

12.5
62.5
37.5

0

0

0

0

0

0
37.5
0

5

3

0

7

100
70

2

20

10

1

10

3
3

30
30

1

10

0
0
4
0

0
0
40
0

9

100

6
2
0
7

66.7
22.2
0
77.8

1

11.1

1

11.1

0
0
4
0

0
0
44.4
0
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Table B.4, (Continued)

Characteristics of the Land Sale

Percent
Frequency of Total
(%)

Year of the Land Sale: 1996
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1997
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Year of the Land Sale: 1998
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

3

100

2
1

66.7
66.7
33.3

0

0

2

1

66.7
33.3
0
0
33.3

0

0

11

100
63.6
27.3
0
54.5

2

1

0
0

7
3

0
6

2

18.2
18.2

1

9.1

0
4

0
36.4
9.1

2

1Vi1

4

100
78.6
28.6

1

7.1

8

57.1
28.6
14.3
0
0
50
0

14
11

4
2
0
0
7

0

The land was purchased by park and recreation district for development of a park.
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Table B.4, (Continued)

Characteristics of the Land Sale

Percent
Frequency of Total
(%)

Year of the Land Sale: 1999
Total Number of Land Buyers in the Year Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land
Years of the Land Sale: 1991-1999
Total Number of Land Buyers in the Years Who Didn't Plan to Live on the Land
(1) Land Buyer Did Plan to Farm the Land
(2) Land Buyer Did Plan to Rent the Land to a Farmer
(3) Land Buyer Did Plan to Farm the Land and Rent Part of It to a Farmer
(4) There Was No Existing Home Site On the Land
(5) There Was One Existing Home Site On the Land
(6) There Were Two Existing Home Sites On the Land
(7) There Were Three Existing Home Sites On the Land
(8) There Were Four Existing Home Sites On the Land
(9) Major Family Income Was from Farming
(10) There Was Nonagricultural Use On the Land

4
4

100

i

100
25

1

25

i

25

2

50
25

i
0
o
2
0

0
50
0

83

100

58
24

21

69.88
28.92
9.64
57.83
25.30

io

12.05

4
0
36
2

4.82
0
43.37

8

48

0

2.41
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APPENDIX C: ESTIMATES OF SEMI-LOG HEDONIC PRICE FUNCTION

Table C. 1 Estimates of Hedonic Price Function with Semi-Log Form
Data Source: Yanihill County Sample (1991-1999)

Dependent Variable: log(AVGPRICE)

Model Estimates: Number of Regressors=34 Number of Observations=254 Degrees of Freedom=220
R-square = 0.6590
Adjusted R-square = 0.6060
Mean Square = 2.84773
F statistics = 12.445
Prob>F = 00001
Variable
Parameter Estimate
Standard Error
T for H0: parameter 0 Prob> T
INTERCEPT
PERIMPR
ORIGACRE
LCPREM
LC3
LC4
WATER
PORTLAND
CITYCR
PARENT
SIBLING
RELATIVE
ACQUAINT
LEASE
REALTOR
SELLAD
SELLFINA
NEXTDOOR
YR2NH
YR3NH
YR4NH
YR5NH
YR6N}1

YR7NH
YR8N}I
YR9NH
YR1HOME
YR2HOME
YR3HOME
YR4HOME
YR5HOME
YR6HOME
YR7HOME
YR8HOME
YR9HOME

7.629203
0.000150
-0.002568
0.330539
0.197947
0.324795
0.069156
-0.001923
0.002372
-0.519351
-0.271362
-0.652900
0.059351
-0.322173
-0.027327
-0.308607
0.053207
-0.072007
0.242207
0.128337
0.436573
0.599517
0.711782
0.501872
0.556194
1.747461
0.132358
0.324541
0.293971
0.447591
0.435005
0.702352

0.816680
0.857124
0.754533

0.30811928
0.00001578
0.00060914
0.13290952
0.13471203
0.18273040
0. 14735688
0.00409514
0.00892909
0.14640694
0.35884302
0.17825775
0.09508381
0.11776272
0.07522439
0.50240725
0.08687163
0.09503905
0.19789482
0.22194897
0.24825376
0.20808863
0.32907218
0.21726757
0.20855325
0.51596530
0.23035986
0.21725268
0.18625554
0.19467456
0.21452882
0.19901681
0.20511184
0.18648268
0.19822378

24.761
9.533
-4.216
2.487
1.469
1.777
0.469
-0.470
0.266
-3.547
-0.756
-3.663
0.624
-2.736
-0.363
-0.614
0.612
-0.758
1.224
0.578
1.759
2.881
2.163
2.310
2.667
3.387
0.575
1.494
1.578
2.299
2.028
3.529
3.982
4.596
3.806

0.0001 ***
0.0001 ***
0.0001 ***

0.0136**
0.1432
0.0769*
0.6393
0.6391
0.7908
0.0005 ***
0.4503
0.0003 ***
0.5331
0.0067 ***
0.7 167

0.5397
0.5409
0.4495
0.2223
0.5637
0.0800 *
0.0044 ***

0.0316**
0.0218**
0.0082 ***

0.0008***
0.5662
0.1367
0.1159
0.0224 **
0.0438 **
0.0005 ***

0.0001***
0.0001 ***

0.0002***

Note: Following the p-value, "" means the coefficients is statistically significant at 1% level, "" means
the coefficient is significant at 5% level, and "u" means significant at 10% level.

