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ABSTRACT 

Within the last decade considerable concern has been 

expressed over the conversion of agricultural land to non­

agricultural uses. There has been less of a focus on non­

agricultural uses of farmland, such as outdoor recreation, 

which do not result in conversion. This study investigates 

the extent of recreational use of farmland in the Duncan 

Agricultural District, British Columbia, and the 

preferences of farm operators in allowing recreational 

activities on their land. 

A personal interview questionnaire was designed and 

completed by thirteen per cent of the population of farm 

operators in the district. Information collected included: 

suitability of the respondents' land to accommodate a 

number of different outdoor recreational uses, willingness 

of the respondents to allow a number of outdoor 

recreational uses, preferred outdoor recreational uses, 

preferred times to allow different recreational uses, 

preferred access fees for different recreational uses, and 

preferred access numbers for different recreational uses. 

Data collected also included information on farm attributes 

as well as characteristics of the farm operators. 
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Information obtained from the 100 respondents shows 

that recreational use of farmland has occurred in the past, 

and is occurring at present. Results indicate that 

landowners have allowed a wide range of outdoor activities 

on their holdings. The preferred activities include 

birdwatching, farm tours and photography. Farm operators 

also express different preferred access times, access 

numbers, and access fees to their land for different 

recreational activities. 

Categorical regression analysis is used to test 

several hypotheses about willingness of the farm operators 

to allow recreational activities. The results indicate that 

there are significant differences in the probability of 

farm operators allowing different recreational uses of 

their land depending on: farm type, farm size, area of 

cultivated land, area of forested land, past recreational 

use of their land, and whether or not the respondents use 

any farmland for their own recreational purposes. There 

are no significant differences in the probability of farm 

operators allowing different recreational uses of their 

land based on: location of the farm, whether or not the 

respondents at present allow recreational use of their 

land, and whether the respondent had a stated preference 

for the recreational use. 
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Chapter 1 

INTRODUCTION 

1.1 Introduction 

There is growing concern in both developed and 

developing nations over the loss of agricultural land to 

non-agricultural uses (see, for example, Platt, 1977; 

Plaut, 1980; Briggs and Yurman, 1980; Schneider, 1984). 

In the United States and Canada, such conversions are 

recognized as one of the most visible and controversial 

issues of recent years in land use management (Daniels 

and Nelson, 1986). 

The conversion of farmland to non-agricultural use 

has been generated both within and outside the 

agricultural sector and can generally be attributed to 

population distribution and change, specific types of 

demand for land by non-farmers, and, alternative 

employment opportunities for farmers (Bryant, 1976). 

Some of these same pressures have also created interest 

in multiple use of farmland. Ironside (1971), for 

example, suggests that it is inevitable that more 

attention will be focused on the interface between 

1 
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agriculture and recreation as the demands for the latter 

increase. 

The use of farmland for many forms of outdoor 

recreation is also important since it represents a land 

use which does not necessarily create an irreversible 

conversion of farmland (Hodge, 1982). Generally, the 

main impact on agricultural land from recreation is 

inconvenience to the landowner rather than substantial 

physical damage to the land, which would interfere with 

the productivity of the land and, in turn, result in 

economic impacts (Swinnerton, 1982; Hodge, 1982). 

It has also been proposed that multiple use may 

provide further benefits such as additional farm income, 

as well as meeting the wider recreational needs of the 

public. In the United States, for example, recreation on 

farms was initiated as a legitimate resource use policy 

of the Department of Agriculture after the passage of the 

Food and Agriculture Act of 1962. This act created 

enthusiasm for the conservation of agricultural lands as 

well as generating additional income to the farm 

(Twardzik, 1965). 

Unfortunately, there has been a paucity of research 

on the experience of Canadian operators with regard to 
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farm-based recreation. Little is understood about 

farmers' preferences and attitudes towards farm-based 

recreation, and the potential of such activities to raise 

farm incomes and provide an expanded recreational space 

(Klippenstein and Ironside, 1973). Before the organized 

development of recreation can occur more studies of 

actual and potential cases of recreation on farmland have 

to be carried out in Canada (Ironside, 1971). 

1.2 Purpose of the Study 

The purpose of the study reported in this thesis is 

to investigate the extent to which a sample of Canadian 

owners of farmland are interested in allowing 

recreational uses on their property. The study was 

conducted in the Duncan Agricultural District, Vancouver 

Island, British Columbia. The specific objectives of 

this study were as follows: 

1. review the literature of multiple use of farmland; 

2. develop a questionnaire to record interest in 

allowing recreational land uses; and, 

3. investigate possible relationships between interest 

in allowing a recreational use and selected socio­

economic variables. 
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1.3 Outline of the Thesis 

This thesis is organized into six chapters. Chapter 

2 reviews the literature concerning multiple land use 

theory and its applications to farmland. Chapter 3 

outlines the study's conceptual approach. Chapter 4 

presents the methodology for investigating preferences of 

farmers for allowing recreational use of their land. In 

addition methods of analysis and the analysis plan are 

discussed in Chapter 5. Results are presented in Chapter 

6. Finally, Chapter 7 provides the implications of and 

conclusions to the research. 



Chapter 2 5 

MULTIPLE LAND USE 

This chapter briefly reviews land use planning 

theory with specific attention given to planning for 

multiple land use. The rationale for multiple land use 

planning is examined together with a review of 

applications in the agricultural sector, as well as other 

resource sectors. Finally, some of the impediments to 

multiple land use planning are identified. 

2.1 Land Use Planning 

The use of land can be determined in many ways. One 

important determinant of the use of land is through the 

economic force of the market. In a free-market economy, 

with private ownership of land and no restrictions on 

land use, market forces should allocate land to those 

uses yielding the highest economic returns (Smit, et al., 

1987). Clawson (1975b) argues, however, that our economy 

is a considerable distance from a wholly free-market in 

land and is subject to sources of market failures. 

Market failure is apparent, for example, in planning for 

open space and environmental a menities since there is 

little evidence as to how muc h these amenities are worth 
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(Gardner, 1984). This has also been the case with 

multiple use of forest lands (Walter, 1977). Land use 

planning policies can therefore be used to correct these 

market imperfections (Frankena and Scheffman, 1980; 

Gardner, 1984). 

In an applied sense, land use planning implies a 

public policy intervention (Bollman, 1986). Agencies of 

government are involved in regulating land use for some 

defined objectives. In Canada, under the British North 

America Act of 1867 and the Constitution Act of 1982, 

land use planning has been designated a provincial 

responsibility (Robinson and Webster, 1985). Provincial 

governments, therefore, are responsible for writing and 

implementing planning legislation (referred to as 

"planning acts") which establish the ground rules for 

planning, particularly land use planning, by urban and 

rural municipalities (Robinson and Webster, 1985). 

In a theoretical sense, planning is generally viewed 

as a process of rational allocation or exploitation of 

resources for the benefit of humans in both the short and 

long term (Roberts and Roberts, 1984; Bollman, 1986). 

Implicitly and explicitly, the process of planning places 

a high value on the rational use of knowledge to manage 

resources to achieve social good (Bollman, 1986). 
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Subsequently, land use planning is an effort to 

systematize decision making affecting land use so as to 

create the orderly allocation of resources to fit 

society's demands (Stoddard, 1970). According to Roberts 

(1979) this process occurs because humans have an 

inherent need to shape their own destiny. In attempting 

to manage the natural forces upon which humans are 

dependent, the process of planning has evolved such that 

the future is shaped not only by nature but even more by 

individual and collective decisions (Dubos, 1977). 

Much of the land use planning in British Columbia is 

still overwhelmingly for single purposes rather than for 

multiple purposes (Pierce, 1986). Given, however, that 

land possesses certain composite resources (Naysmith, 

1976) such as soil, water, vegetation, wildlife, fish, 

scenery, minerals and recreation potential, it is 

reasonable to suggest that some form of multiple land use 

planning is feasible. This feasibility allows for the 

process of carrying out several uses concurrently on an 

area of land (Carroll, 1978) and falls under the 

mechanism of multiple land use planning. 



2.2 Multiple Land Use Planning 8 

The precise meaning of "multiple use" is rather 

unclear and depends in part on spatial, economic, and 

conservationist influences. Evans (1983) suggests that 

many of the definitions of multiple land use have been 

derived from three assumptions. 

First, multiple land use rejects the assumption of 

fixed productivity from a piece of land. Thus, the 

assumption that man can take as outputs only so much as 

the site can provide, and this quantity is di~tated by 

the ecological mandate of the site in question, is 

weakened by such technological inputs as irrigation, 

fertilization, and so forth. The second assumption is 

that of an overwhelming demand for a number of products. 

Evans (1983) notes that traditional demands on forest 

land have been for wood, water, forage, recreation, and 

wildlife habitat. He cautions that these traditional 

demands may not remain high and that an overwhelming 

demand should not be assumed. The final assumption of 

multiple land use postulates that single use management 

will be unable to meet anticipated demands. This 

assumption rests on the notion of fixed productivity and 

overwhelming demand (Evans, 1983). Society often seeks 

multiplicity simply for the sake of multiplicity with the 

assumption that the best use is the most varied use. 
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These assumptions provide a basis for many of the 

proposed definitions of multiple land use. Generally, in 

reference to forest land, multiple use implies that the 

same area can serve forestry, wildlife, and recreation 

needs simultaneously with the purpose of safeguarding the 

rights of the people and the value of the resources for 

the present, and wherever possible on a permanent basis 

(O'Gorman, 1978). Logically, however, as Clawson (1977: 

302) suggests " ... severe conflicts among users would 

occur if an effort were made to apply multiple use 

management to every acre at every point in time." 

Clawson, therefore, presents a similar view with an areal 

difference suggesting that multiple land use is: 

... the degree or extent to which the output of one 
product or service is intentionally restricted in 
order to increase the output of another good or 
service or combination of goods and services; it does 
not necessarily require that all kinds of goods and 
services be produced from the same area (1977: 304). 

Furthermore, Clawson raises the issue of conflicting 

interests in the multiple use of forest area: 

The usual discussion of multiple-use management 
concerns the reconciliation of conflicting or at 
least partially incompatible uses on the same tract of 
forest during the same relatively short period of 
time ..• But a far more important form of multiple-use 
management consists of the intermixture of relatively 
specialized forest uses on particular tracts of land 
within a larger territorial framework (as well as) on 
a national basis (1975a: 66). 
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Multiple land use besides having an areal component 

has an economic component. There is some disagreement 

amongst land use analysts over whether or not multiple 

use is a mechanism that should maximize economic output 

from land. According to the Multiple Land Use Sustained 

Yield Act of the United States Forest Service, multiple 

use means management of all resources so that they are 

used in the combination that will best meet the needs of 

the American people with consideration being given to the 

relative values of the various resources, but not 

necessarily to the combination of uses that will give the 

greatest dollar return or the greatest unit output 

(United States Forest Service, 1958). Millar (1971) 

suggests that multiple land use, while being an 

integrated system which produces the greatest array and 

amount of benefits from a particular area, is usually 

also biased towards resource development and a growth 

economy view. 

Finally, along with an areal and an economic 

component, there is a conservation component to multiple 

land use planning. Behan (1976) suggests that the 

practice of multiple land use planning tries to minimize 

conflict through the harmonious integration of uses, and 

to maintain or protect, or at least not impair, the 

productivity of the land. From this perspective, the 
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purpose of multiple land use planning is as follows: 

... to optimize the provision of goods and uses while 
ensuring, by managerial restrictions on permitted 
uses, that one does not diminish the land's ability to 
support other uses in perpetuity (Culhane, 1981: 327). 

For the purposes of this thesis, multiple land use 

has been given a broad definition. It is conceptualized 

as being varying use per farm. This thesis is concerned 

with recreational and agricultural land uses. Given the 

variation in the nature of both recreation and 

agriculture, it is difficult to select one particular 

definition from the definitions given above which applies 

to all cases of recreation on farmland. As recreation 

type and farm type changes, the extent and nature of 

multiple use will most likely vary. Therefore, spatially 

there may be some recreational uses which can occur on 

the same acre of land that farm production is occurring 

on. On the other hand, there are recreational uses, 

which may be occurring on the farm, but not on the same 

acreage as the actual production. Additionally, there 

may be some instances where recreation and agriculture 

are combined to give a maximum economic output. 

Maximization of economic returns may, however, not be 

important to the farmer. Thus, no single definition is 

appropriate. 
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The need to adopt multiple land use planning has 

been promoted by many researchers. First, Carroll (1978) 

argues that an increase in social accountability in both 

the public and private sectors has led to more emphasis 

on the need to obtain, for the benefit of society as a 

whole, secondary benefits. Multiple land use planning 

may be increasing in part due to a scarcity of resources, 

relative to an increasing degree of planning for 

integration. This reflects an increasing range of 

activities demanded by society from non-urban land. 

Second, many kinds of land use which are geared 

toward one major purpose after development may serve 

other purposes. Vink (1975) notes that the essential 

purpose of agricultural land is not always for food 

production alone. Bryant et al. (1982) support Vink's 

argument by suggesting that farmland has played an 

important role in providing outdoor recreational 

opportunities. In Alberta, for example, Pattison (1974) 

discovered that respondents in a provincial survey 

acknowledged difficulties in finding land near their home 

for particular outdoor recreational activities such as 

camping, hiking, fishing, and hunting. In addition, a 

number of the provincial respondents suggested that they 

would use agricultural land for recreation if it was made 
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available. This demand may be related to growth of urban 

concentrations, increasing leisure time, and an apparent 

urge to go 'back to the land' (Pattison, 1974). There 

are a number of reasons why the farm environment provides 

a suitable environment for leisure-seekers (Ironside, 

1971). These reasons include, for example, first, that 

urban space is not sufficiently large or varied enough to 

provide all types of recreation demanded by people. 

Second, in Canada, although wilderness areas are large, 

their relative inaccessibility for recreation in 

different parts of the country and for different time 

periods means that not all people can use these areas. 

In addition, because of pressures on parks it is 

inevitable that other areas will be required to take the 

overspill of visitors, among these will be agricultural 

lands. Third, people will always wish to visit the 

countryside because of the aesthetic qualities for both 

physical and mental health. Finally, many believe that 

farms have a particular educational value for children. 

Furthermore, contact between farmers and leisure 

seekers may help to establish a better understanding of 

the farm environment. Drew points out the following: 

A guest farm or ranch is like the public relations 
office of the agricultural community and a great many 
people learn from their visits that a farmer often has 
to look at things differently from someone with a city 
background .... (1987, M2} 
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Third, and again in relation to agricultural land, 

multiple land use offers an alternative to other types of 

development which often remove the land from production. 

Concern has been generated over the loss of agricultural 

land to non-agricultural uses (see for example, Bryant, 

1976; Bryant and Russwurm, 1979). There has, however, 

been little effort in North America to promote multiple 

use of agricultural land which would not remove the land 

from agricultural production through activities such as 

horseback riding and farm vacations (Bryant et al. 1982). 

An additional potential benefit to farmers from private 

and public participation in recreational enterprises is 

added income (Ironside, 1971). He notes that farmers in 

the agricultural areas of Europe and the United States 

have recognised the potential for increasing income by 

providing accommodations and services for tourists. The 

leasing of land or water for sporting activities, and 

sale of fresh produce to visitors or local resorts also 

generates income (Ironside, 1971). Indeed, the rationale 

for a policy of encouraging expansion of private 

recreation enterprises by the United States Department of 

Agriculture was to provide additional sources of income 

for the farmer, to reduce the number of acres in 

agricultural production, thereby controlling surplus crop 

production and finally, to help meet the national demand 

for outdoor recreation (Twardzik, 1965). 
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Multiple land use of public and private land has 

occurred in Europe as well as North America. In Britain, 

multiple land use has been practiced ever since the 

Bronze Age (Anderson, 1967). During this time, man 

cleared the forest and used the space for crops. The 

surrounding forest provided shelter, a hunting area, and 

a source of firewood (Anderson, 1967). Medieval times 

saw the development of the Royal Forests which provided 

space for hunting and grazing as well as a source of 

firewood. The great estates of the seventeenth and 

eighteenth centuries also supported multiple land use. 

During this time, open land was subject to common rights 

(Johnson, 1971). Considerable areas of land were 

enclosed, and areas of woodland and hedgerows were 

planted. Edlin (1968) estimates that 2 million of 3.5 

million acres of woodland existing in 1947 were created 

during the enclosure movements and that approximately 

180,000 miles of hedgerow were formed during that period. 

The effect was to create a landscape which provided, 

along with vigorous agriculture, shelter, amenity, and 

biological diversity. 

Generally, forest recreation has been encouraged in 

all Forestry Commission forests in Britain since the 

Countryside Act of 1968 which gave added powers to the 
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Commission to open up its forests for recreation (Glig, 

1978). Recreation has also been encouraged since 1972 

when a government white paper established recreation as 

one of the main justifications for new planting. 

In North America, there is also a legacy of multiple 

land use. This legacy of multiple use has been developed 

especially in water resource management and forestry 

management in the United States and Canada. Chang and 

Buongiorno (1981) indicate that in the United States,The 

Multiple-Use Sustained Yield Act of 1960,The Wilderness 

Act of 1964, The National Environmental Policy Act of 

1969, The Resources Planning Act of 1974, and The 

National Forest Management Act of 1976 have directed the 

Forest Service to give a balanced consideration to all 

resources. The Forest Service has established the 

precedent for national forests so that they are .used in 

the combination that makes the most judicious use of the 

land for some or all of the resources (United States 

Forest Service, 1980). The potential multiple uses 

include watershed maintenance, forage or rangeland use, 

fish and wildlife habitats, recreational areas, and 

timber areas. To arrive at a choice of the most suitable 

multiple uses, factors such as regional and national 

economic development, social well being, and 

environmental quality are considered (United States 
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Forest Service, 1980). In addition to these criteria, 

Clawson {1975a) considers the degree of compatibility 

between different potential multiple uses to be 

significant planning information. 

In Canada, the success of multiple land use planning 

for forest lands is open to debate. Hackman (1982) 

suggests that Ontario is a hypocritical adopter of 

multiple use planning for forestry. He suggests that the 

presumption remains that forestry products an? other uses 

are inherently conflicting. The forest industry retains 

the notion that if they cannot make a profit, then the 

forest is worthless. The Provincial government has taken 

an expansionist approach while adopting, in Hackman's 

opinion, a smokescreen of multiple use. 

In British Columbia, the Planning Guidelines for 

Coast Logging in 1972 recognised the multiplicity of 

forest services in stating that protection of the quality 

of water and the maintenance of a managed forest suitable 

for preservation, protection, and regulation of other 

users of the forest habitat was a concern (British 

Columbia Forest Service, 1972). The degree to which 

these concerns have been dealt with through multiple laid 

use planning can be debated. 
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Multiple use has also been adopted within water 

resources management. White (1971) suggests, for 

example, that two out of six possible river basin 

development strategies in the past included multiple 

purpose construction. Tate (1981) provides several 

examples of multiple use planning, including The 

Tennessee Valley Authority which in 1933 established a 

system of dams and reservoirs to harness the power 

potential of the Tennessee River, to control floods, to 

provide navigation, and to supply water to municipalities 

and industries. He also points to the South Saskatchewan 

River Project as a good example of a multiple purpose 

land use plan with the main intention of assisting in 

diversifying the agricultural economy of the region. 

Multiple use public projects in Canada have also 

been pioneered through Ontario's Conservation 

Authorities. Tate (1981) suggests that the Authorities 

anticipated the need for comprehensive river basin 

planning. The impetus for their formation was a need to 

alleviate flood and soil erosion problems through 

coordinated basin management (Department of Regional and 

Economic Expansion, 1969). Subsequently, they have become 

involved in providing outdoor recreation opportunities. 

Finally, Tate (1981) examines water problems in the 
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Okanagan Valley. Here a planning task force was 

organized with four concerns: water quantity, water 

quality, fisheries, and water based recreation. For each 

of these concerns, alternative development plans were 

prepared to help formulate a multiple land use plan 

because land use impinged on water use. 

Other researchers have recognised the importance of 

multiple use of water resources. Arnett (1983) suggests 

that there is a broad range of user groups placing 

demands on marine environments which serve such multiple 

functions as fishing, gas and oil extraction, recreation, 

and wildlife habitat. Raphael and Jaworski (1979) also 

acknowledge the value of multiple land use planning of 

Michigan's coastal wetlands. These areas provide 

breeding habitats for many fish species as well as other 

w~ldlife. They also support recreation environments. 

Some potential recreational activities include nature 

study, boating, sightseeing, hiking, picnicking, and 

snowmobiling. As Raphael and Jaworski (1979) suggest, 

these recreational activities can be accommodated in 

wetlands by virtue of their unique ecological character 

which attracts wildlife concentrations and provides a 

high viewing quality. Finally, a study by the 

Environmental Protection Agency (1980) of the Coquille 

River Estuary indicates that wetlands in farmland areas, 
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are for the most part, compatible with existing 

agricultural practices. In addition, agricultural 

practices are compatible with the wetland conditions and 

winter water fowl habitat. 

Most of the examples and studies cited so far focus 

on multiple use of land which is publically owned or 

which is a common property resource. Multiple use of 

privately owned land can also be observed. 

Sweden and Norway are countries where the use of 

private land for recreation is accepted, but only if no 

damage occurs and the personal space of the landowner is 

not infringed upon (Cullington, 1980). In the 

Netherlands, it has been suggested that a remaining 

source of land for open space recreation is an area of 

2.5 million hectares of highly productive agricultural 

land. The intention is to bring a substantial part of 

this agricultural land under multiple use by conserving 

and developing the natural and recreational resources of 

such areas. In 1979 the Government stated that part of 

the multiple use plan for agricultural land would include 

a 200,000 hectare conservation program. This program 

began in 1980 as a long range scheme where some of the 

integrated uses such as a system of recreational trails 

would be developed including provisions and regulations 
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to protect farming interests (Held and Visser, 1984). 

The benefit of such multiple use planning has, 

however, been debated in Britain. Gilg (1978) suggests 

that with the growth in a demand for recreation coupled 

with a demand for more intensive farming that the scope 

for multiple land use planning to deal with the demands 

is being reduced. 

Perhaps one of the best examples of multiple use of 

privately owned farmland in North America has been the 

development of dude ranches. While Bourne (1983) suggests 

that dude ranching did not begin at a specific time, 

there is evidence that it developed slowly from several 

divergent sources in different locals starting in the 

1800's. He indicates that only in 1937 did Wyoming 

officials define a dude ranch as "a ranch offering 

accommodations, entertainment, and participation in 

ranch •.. activities to guests for a monetary 

consideration" (Bourne, 1983: 4). 

The Department of Agriculture in British Columbia 

has provided information for different regions of the 

province concerning farm and ranch accommodations. 

Furthermore, Ontario has been one of the most active 

provinces in promoting farm vacations and dude ranches 
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(Ironside, 1971). The Ontario Federation of Agriculture, 

for example, had a Farm Vacation program for two years 

which promoted farm vacations (Ironside, 1971). 

Alberta has also established land use systems that 

attempt to accommodate both recreational and agricultural 

land uses. Pattison (1974) found that Albertans use 

agricultural land for non-agricultural purposes, 

primarily outdoor recreation. Recreation in this study 

involved activities such as small group picnics, 

overnight camping, hiking, bicycle or motorbike riding, 

hunting, fishing, cross-country skiing, snowmobiling, and 

boating. Supporting evidence for Pattison's work was 

provided by Swinnerton (1982), once again in Alberta, and 

his main conclusions are summarized in Appendix A. The 

results clearly indicate that both consumptive and non­

consumptive forms of recreation can be accommodated on 

farmland without conflict. 

In British Columbia in the Duncan Agricultural 

District, evidence of recreation on farmland already 

exists. Fairburn Farm is a sheep farm in the Cowichan 

Valley that offers year-round guest accommodations. 

Darrel and Athena Archer, the owners and operators, 

maintain that: 
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Many urban people have misconceptions about what farm 
life is really like. We provide an opportunity to 
change those ideas, because they can visit Fairburn 
Farm and get involved in the business of food 
production ... all types of people are drawn to the farm 
experience ... Some people want to get involved with the 
haying or farm chores, some want to hike and they even 
have riders who bring their own horses to enjoy 
travelling through the hills on old logging roads. 
There are sleigh rides in the winter and hay rides in 
the summer ..... (Drew, 1987: M2) 

There is also evidence of farmland being used for 

horseback riding {Litwin, 1987) and farm tours (Times 

Colonist, 1987). Wolff (1987: 29) reports, for example, 

that "One of the most prestigious sheep dog trials is 

held here {Saltspring Island) ... (where) A trial is set up 

like a real working farm situation." As a final example 

of recreational use of farmland in the Duncan 

Agricultural District, Cleverley (1987), reports that the 

National Retrievers Club of Canada Championship Stake was 

held at Woodwin Farm on West Saanich Road. 

While a number of studies focus on the nature of the 

activities occurring on farmland, a limited research 

effort has examined the issue from the farmers' 

perspective of attitudes and preferences. It may be that 

the attitudes and preferences of the landowner towards 

accepting alternative uses other than the primary use 

have a higher influence than physical or economic aspects 

(Carroll, 1978). 
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Klippenstein and Ironside {1973) address the 

importance of farmers' attitudes towards farm based 

recreation. Attitudes were measured by asking 

respondents to indicate an interest or non-interest in 

accommodating five different types of recreational 

activities. Results reveal that interest was highest in 

snowmobiling, camping, horseback riding, guest 

accommodation, and hunting. The authors concluded that 

there were significant statistical associations between 

interest in accommodating one or more recreational 

activities and farm type, farm size, cultivated acreage, 

and census division. 

2.5 Issues of Multiple Land Use Planning 

Clearly, multiple land use planning is an accepted 

idea in resource management in both the public and 

private sectors. In the area of privately owned land as 

well as publically owned land there are, however, certain 

on-going unresolved issues. While there are numerous 

rationales for developing multiple land use plans, there 

are several obstacles to or problems associated with this 

type of planning. Successful applications of multiple 

land use plans depend as much upon overcoming problems of 

attitude and communications as on resolving an often 

formidable array of legal and technical impediments 
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(Harville, 1983). Additionally, there are considerable 

spatial, temporal, economic and public constraints on 

recreational development on farmland (Ironside, 1971). A 

number of these impediments are reviewed. 

2.5.1 Legal Impediments 

Ownership of land is really a collection of rights 

and duties (McDonnell, 1977). In Canada, the Crown is 

the absolute owner of the land, everyone else has an 

estate in the land, that is, each person has an interest 

in land for a certain length of time. The "fee simple" 

estate is most like absolute ownership where "fee" 

denotes that the estate might continue forever, and 

"simple" denotes that there is no qualification on the 

type of heir who can inherit the land (McDonnell, 1977). 

The theoretical interpretation has been that the fee 

simple title would facilitate pursuing one's own best 

interests which would automatically fulfil any 

responsibilities which that individual might owe society 

(Boylen, 1975). It can be postulated, however, that only 

personal interests have been fulfilled without much 

attention being paid to the needs of society. This may 

help to explain why public access to private land has not 

been a strong part of our heritage. The Public Trust 

Doctrine serves as an example which establishes the 
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principle that property rights in certain lands can never 

be alienated from the general public (Nixon, 1978). One 

rationale for the doctrine is that certain resources, for 

example, shorelines, are so important that their 

protection is essential in a free society. The benefits 

of these resources to society as a whole outweigh any 

private property interests (Nixon, 1978). 

Ultimately, in the modern state, the full title to 

the land does not lie with the owner because of eminent 

domain. The owner has, however, a number of rights. 

Land rights include, those rights which enable the owner 

to enjoy the land itself, and those rights which place 

restrictions on someone else's land in favor of the 

public (Esau, 1974). 

Property rights in land help to settle the land use 

and are one of the powers by which man can execute 

positive plans for the use of land (Denman, 1969). 

Knetsch notes, however, that property rights have been a 

neglected area of serious analysis. 

Rights are often not well understood, divergent 
preferences are often contrived sources of awkward 
accommodation, and remedies are sometimes at variance 
with one another. A more deliberate accounting of the 
assertions of entitlements associated with resource 
management actions might well improve matters 
(1978: 87-88). 

Logically, one could suppose that the proprietary 

structure of land and the motives of landowners as well 



as land tenure and property rights are matters which 

might be expected to affect the implementation of 

multiple use of land. 
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Conflicts which occur with recreational use of 

farmland arise out of land tenure and property rights. 

These include conflicts of access and trespass which 

often require the negotiation of public rights of way 

across farmland to scenic attractions (Ironside, 1971). 

Bryant et al. (1982) suggest, that the major restrictions 

to multiple use in North America are trespass and 

liability laws. Trespass and liability laws suggest that 

there are property rights of the owner as well as 

property rights of the user of private property. What an 

owner does on their property resulting in damage to the 

public is handled as nuisance or negligence. When the 

public directly comes onto or interferes with an owner's 

property, the action is one of trespass. Unless a person 

has a legal justification for entering on the property of 

another, they will be liable for trespass even if they do 

not cause damage (Lennon, 1974). Actual specific damage 

need not be proven, merely 'bruising the grass' is enough 

(Lennon, 1974). Reasonable force may be used to evict 

trespassers or to prevent them from entering. 

Negligence may also be of concern to farmers who 
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consider allowing recreational use of their land. 

Negligence is the part of tort law which attempts to 

define for what careless acts a person will be held 

responsible (Lennon, 1974). Landowners have duties of 

care towards the public when they enter onto the land. 

The owner of land is under obligation to demonstrate that 

he/she has not acted towards the public in a manner which 

breaches that duty of care. This assumes that the owner 

of the land can forsee where any of his/her actions or 

omissions might cause damage to the public (Lennon, 

1974). The fear of negligence may, therefore, act as a 

deterrent to allowing multiple land use of private 

property. 

2.5.2 Technical Impediments 

First, in the case of multiple use of farmland for 

recreation, there may be the technical impediment of 

unsuitable land. Ironside indicates that 

A major constraint is the physical resource base 
required for the establishment of vacation farms. 
Wooded, lake, and hill land, from the view-point of 
general location or site, are prerequisites for the 
operation of such farms and other recreational 
facilities (1971: 9). 

Mccurdy (1965) concurs and suggests that land which is 



suitable for recreation should have several natural 

attractions as well as a scenic setting. 
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Second, location may act as an impediment to 

multiple use of land. A major constraint can be the 

accessibility of the recreational facility to its market 

with the potential for different types of recreational 

development varying with the distance and travel time 

from a city (Ironside, 1971). The development of 

recreational facilities also depends to a large extent on 

the availability of provincial and national parks and 

Crown wilderness lands. If these are easily accessible, 

the development of private facilities may have severe 

competition. 

Third, there are environmental impacts arising from 

increased erosion by overuse of paths, waterside areas, 

and vegetation cover when allowing multiple use of land. 

Burden and Randerson (1972) suggest that there has been 

little study of the precise effects of recreation on the 

vegetation and soils of seminatural areas. They found, 

however, that vegetational changes are rather sensitive 

indicators of the intensity of recreational use. It is 

important, therefore, for environmental impact 

information to be used as a prerequisite for land use 

planning (de Vos and Bailey, 1970). 
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Cole and Fichtler (1983) in a study of the impact of 

camping in forest areas found that tree injury, 

vegetation loss, and soil compaction on campsites occur 

after only a few nights of use. Newmann and Mernam 

(1972) have measured the ecological effects of 

snowmobiles. Impacts include those directly to small 

mammals, as well as snow compaction which significantly 

reduces the ability of snow to runoff slowly. In 

addition, there were direct mechanical impacts to 

vegetation at and above the snow surface. It appears, 

therefore, that although a multiple land use plan might 

suggest that recreational and agricultural land uses may 

be compatible, microscale studies in some cases have 

suggested that human recreation has a negative impact on 

the environment. 

Fourth, there exist more general impediments to 

multiple land use planning such as a lack of technical 

planning information within the forestry industry (Chang 

and Buongiorne, 1981). They suggest that current 

knowledge about the complicated relationships among uses 

is limited and that management programs rely mostly upon 

the judgement and experience of a select group of forest 

managers rather than a systematic analysis of management 

alternatives or with public input. 
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2.5.3 Economic and Social Impediments 

First, in the forest industry, Walter (1977) 

suggests that the market place which traditionally is 

relied upon to resolve conflicts in needs through pricing 

has failed to provide the multiple use services demanded 

of the forest. This failure occurs because of historical 

precedence, common property problems, joint products 

which may be in conflict, and lack of clear liability 

rules. Historically, forest lands have been managed as 

large, essentially single use holdings (timber harvest), 

so that road access and other planning have centred on 

cost minimization of timber extraction. Forests are 

treated as a common property resource and harvest firms 

have not, until recently, been liable for their actions 

affecting the environment and recreational access. As a 

result, there has been market failure (costs imposed 

without compensation). There generally have been no 

mechanisms in existence to compensate the forest service 

for undertaking measures trading off wood production for 

other goods, either within or outside the government. 

These mechanisms of compensation can, however, be 

observed particularly within wilderness preservation. 

Instances have arisen where compensation to timber 

companies for lost production as a result of preservation 

have been attempted. 
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If the market failure in multiple use forestry is to 

be resolved, then two possible alternatives arise 

(Walter, 1977). These alternatives include 1) the use of 

annual permits or tolls to levy users' charges, and to 

estimate willingness to pay for forest land recreation, 

and 2) the establishment of government management whereby 

the various government agencies with different interests 

in the forest land are willing to compensate other 

government agencies for accommodating their interest. 

Second, multiple land use may be inhibited because 

of the cost of development. In the case of farm 

vacations, for example, renovations to a farmhouse may be 

required which the farmer may not be able to afford 

(Ironside, 1971). 

Third, impediments to multiple use may be a result 

of planning controls (Ironside, 1971). Hodge (1982) 

suggests that there are two possible alternatives for 

planning for multiple use. First, ''In the case of 

frictional competition, the objective of management is to 

encourage the dual use of agricultural land, while 

minimizing the various externalities involved" (Hodge, 

1982: 372). Minimizing the externalities would include 

recreationalists preventing their dogs from worrying farm 



33 

animals, closing gates, and keeping to paths. Landowners 

could also maintain walls and paths. As well, a 

landowner might involve a third party who could act as a 

supervisor and organizer of activities by providing 

information and signposts or notices (Hodge, 1982). 

"This would help to reduce the casual damage resulting 

from recreationalist straying into crops or not realizing 

the significance of agricultural activities" (Hodge, 

1982: 373). Second, "The management of fundamental 

competition requires a more formal transfer of property 

rights from the occupier of the land to some public body" 

(Hodge, 1982: 373). Such a process would transfer 

various combinations of rights to a public authority who 

would undertake management of the land in a specified 

manner to achieve a particular public objective. Hodge 

(1982: 373) concludes by suggesting that "The costs of 

arranging and policing the arrangements are likely to be 

high ••• However, a population looking to rural areas for 

the provision of recreation and conservation may expect 

to bear the burden of these facilities". 

Fourth, with regard to farmland, Pattison (1974) 

suggests that the majority of recreational activity takes 

place on land owned by someone other than the 

recreationalist. Landowner cooperation is essential if 
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the land is to remain accessible. While the situation 

presents the potential for conflict, only about 25 per 

cent of approximately 2,240 landowners surveyed by 

Pattison reported any inconvenience. There still 

remains, however, the potential for harassment, damage, 

or destruction of farm buildings, crops, and livestock by 

irresponsible recreationalists (Ironside, 1971). Fire, 

excessive noise, illegal and careless hunting, litter, 

and persistent trespass can be the means by which these 

conflicts occur. The notion of inconvenience is 

controlled to some degree by the attitudes of an 

individual landowner which result from his or her 

personal beliefs, preferences, and experiences taken 

together with the implications of the legal, economic, 

social, and ecological concerns {Swinnerton, 1982). 

Preferences represent the willingness of a person to 

accept or reject an idea {Swinnerton, 1982) and affect 

the type and extent of benefits which the owner, and 

society as a whole will obtain from the farmland 

(Carroll, 1978). 

More specifically, a social impediment to multiple 

land use on privately owned land may be the 

characteristics of the landowners themselves. Many 

farmers enter the commercial recreation business unaware 
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of the need for special skills and experience in 

recreation operations (Twardzik, 1965). Ironside (1971) 

concurs. He suggests that not every farmer can operate a 

successful farm vacation because of the need to like all 

kinds of people and to be personable. Results of a study 

by Klippenstein and Ironside (1973) show, for example, 

that farmers indicated no interest in accommodating 

recreation on their land because they had a preference 

for privacy. Mccurdy (1965) as well has shown that the 

forest recreation provider is one who has an avid 

interest in outdoor recreation. 

Assuming that multiple land use of agricultural land 

is desirable, Pattison (1974) suggests a number of 

courses of action to encourage landowners to allow 

multiple use of their private property. First, a system 

should be developed where landowners receive economic 

benefits from making their land available for recreation, 

not only for hunting, but also for such activities as 

snowmobiling and fishing. Second, landowners should be 

encouraged to take the initiative in providing and 

advertising attractive areas for recreation. Third, 

purchase and development of parcels of land throughout 

the settled areas for specific recreational uses should 

occur. Fourth, law enforcement to assist in the 
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protection of private property rights should be 

strengthened. Fifth, rural-urban youth exchanges should 

be sponsored with the view to increasing good will and 

understanding. 

their rights. 

Sixth, landowners should be educated to 

Finally, the general public should be 

educated with respect to the use of private property and 

the impact their actions may have on the economic well­

being of farmers. 

2.6 Summary 

Rural land can serve a variety of human needs. 

Planning for the servicing of these human needs may be 

accomplished through either single or multiple land use 

plans. Multiple land use plans recognize the composite 

nature of land and the ability of an area of land to 

sustain a number of uses. Farmland may be able to 

accommodate food production and recreational activity 

concurrently. Multiple use of farmland does, however, 

have a number of restrictions. One of the most important 

restrictions is the preferences of farm operators' toward 

recreational use of their land. 
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Although the preferences of a farm operator will 

influence the decision whether or not to allow multiple 

use of land, few studies have been conducted to determine 

if farm operators will allow multiple uses and, if so, 

which of the uses are preferred. The following chapter 

develops a framework for investigating these issues. 



Chapter 3 

CONCEPTUAL FRAMEWORK 

This chapter presents the conceptual framework 

adopted to investigate farm operator preferences in 

allowing outdoor recreational use of their land. 
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3.lConceptual Basis of the Study: Geography and Behavior 

In the broadest sense, the universe of geographical 

study can be divided into three realms: the first being 

the nature of the environment; the second, what humans 

think and feel about the environment; the third, how 

humans behave in the environment and alter it (Lowenthal, 

1967). Until the early 1960 1 s geographers were content 

to explore only the first realm. Others (see, for 

example, Golledge, 1981; Bunting and Guelke, 1979) argue 

that a major departure from geography's conventional 

position occurred in the early 1960's when researchers 

began to realize that in order to exist in and understand 

an environment, people select and organize information 

from their mass of experience. 
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By the twentieth-century, geographers had achieved a 

certain facility for describing the spatial properties of 

inanimate phenomena such as physical and economic 

landscapes, locations, distributions, and interactions 

(Cox and Golledge, 1969). Research, therefore, turned to 

analysing the reasons for the spatial existence of 

phenomena. The analysis included ideas such as the logic 

of individual decision making, as well as the 

maximization of preferences and became concerned with the 

outside world of the behaving organism as well as with 

the elements of the behaving organism itself (Golledge, 

1981; 1982). 

Behavioral geographers, therefore, adopted a 

cognitive philosophy where the mind was seen as a crucial 

variable in the explanation of spatial behavior (Harman 

and Betak, 1976). Geographers also began to require 

theories of the mind to guide research on spatial 

behavior. These included theories on how the mind 

selects, codes, and manipulates information about 

environmental stimuli for the purposes of spatial 

decision making (Harman and Betak, 1976). Three mental 

processes were focused on, namely, cognition, evaluation 

of spatial opportunities, and learning. These mental 

processes and their measurement were based according to 

Burnett (1976) on a number of beliefs about the mind, and 
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how the mind relates behavior to the environment (Harman 

and Betak, 1976). Burnett suggests these points, for 

example: 

1. Minds observe, select, and structure information 
(sense data) about the external world. They thus 
have processes corresponding to spatial learning and 
remembering .... 2. Minds are the seat of emotions 
and sensations, such as environmental stress and 
satisfactions and dissatisfactions. They are also the 
seat of attitudes, needs, desires, and motives .... 3. 
The mental states, events, and processes of different 
persons, such as preferences and perceptions, are 
comparable, recoverable, and verifiable (1976: 25-26). 

The notion that behavioral geography is evaluative 

has been clearly acknowledged. Rushton {1979), for 

example, indicates that behavioral geographers began 

taking the position that individuals evaluate their 

environments from their given state of attitudes, 

beliefs, perceptions, and preferences. These are then 

used to formulate goals and actions within certain 

environmental constraints (Rushton, 1979). Thus, if 

humans are continually reacting to new and novel 

environments, then it is only by knowing how alternatives 

are evaluated and choices made that researchers can 

expect to anticipate the decisions which humans will make 

in any new situation (Rushton, 1979). 

Others still feel, however, (see for example, 

Bunting and Guelke, 1979) that overt behavior is the 

primary concern of geographers, not the cognitive 
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process. Geographers deal with the real world. A 

thorough description of human geographical activity is 

seen as a logical starting point of geographical 

analysis. 

3.2 A Framework for the study 

This study focuses on the individual landowner as a 

decision maker who exercises choices. These choices 

represent revealed preferences. It is argued that 

through a survey of a suitable sample of individuals, a 

systematic description, evaluation, and prediction of 

preferences is attainable. Consequently, it is necessary 

to review what preferences are and the method for 

measuring preferences. 

Preference is the selection of one person, idea, or 

other phenomena over others. Preference for some object 

is directly related to the attitude that one has towards 

that particular object with agreement that attitude 

connotes preference regarding outcomes involving the 

object (Summers, 1970). Attitudes can be described as a 

learned predisposition to respond in a consistently 

favorable or unfavorable manner with respect to a given 

object (Fishbein and Ajzen, 1975). Generally then, 

attitudes are "the evaluative dimension of a concept'' 
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(Fishbein, 1963: 233) and they are described as mediating 

evaluative responses. An individual's attitude towards 

any object is a function of his/her beliefs about the 

object and the evaluative aspect of those beliefs 

(Fishbein, 1963). When an individual's attitude is 

positive, it is likely that a preference for that object 

can or will be stated. 

Banerjee, et al. (1982) suggest that there are two 

broad views concerning the nature of preferences. The 

first suggests that preferences are expressed in terms of 

activity or behavior. The second suggests that 

preferences are expressed in terms of attitudes or 

opinions. The basic assumption of the first point of 

view is that the real-world choices are the best 

indicator of preferences. Therefore, it is argued, the 

only reliable and objective way to find out about 

preferences is to study actual behavior and to observe 

choices that have been selected (Banerjee, et al., 1982). 

The major weakness of the revealed preference 

approach is that it does not provide information about 

unfulfilled preferences, preferences that might emerge in 

possible future environments with characteristics and 

attributes outside the range of current observations. 

For land use planners this is a serious limitation since 
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existing behavior patterns may oversimplify or provide 

misleading views of preferences. One alternative to 

revealed preferences has been the use of preference 

surveys. Banerjee, et al. suggest, "Such questionnaires 

will often reveal valuable information about the 

preference orderings of respondents, that is, the basic 

ranking of desired environmental attributes ... " (1982: 

79) . 

This theoretical approach is not without its 

drawbacks in using preferences as means of predicting 

human behavior. First, Bunting and Guelke (1979) have 

raised the issue of whether or not it is possible to 

obtain subjects who are prepared and able to reveal their 

actual thoughts to investigators. Second, preferences 

relate to attitudes which, in turn, relate to beliefs and 

values. Preferences may influence behavior, but they may 

also be derived from behaviors. Although a type of 

behavior may have a consistent impact, any given behavior 

may also have quite different impacts. Third, Bunting 

and Guelke (1979) as well as Banerjee, et al. (1982) 

also suggest that findings associated with the study of 

preferences for environmental phenomena show no direct or 

self-evident relationship to overt, ongoing behavior. 

Expressed preferences and actual behaviors do not 

necessarily coincide, especially if behavior is defined 
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as real world action directed to or having impact on some 

element or feature of the environment. Expressed 

preferences from a limited set of alternatives are not 

adequate for predicting the behaviors of the individuals 

being tested, were they to be faced with responding to 

the real world equivalent test stimuli. Discrepancies 
~ 

have resulted when preferen~es have been measured towards 

inappropriate stimulus objects (Porteous, 1977). 

Additionally, verbal behavior has fewer consequences than 

overt behavior so that the individual is free to express 

any reasonable preference unless that person perceives 

immediate commitment to a behavior. 

The assumption of a strong relationship between 

expressed preferences and actual behavior does not always 

follow because of the many other factors such as 

personality and situation which may come into play 

(O'Riordan, 1976). These can be considered to be latent 

process variables (Figure 3.1). Personal variables 

include the preferences of individuals, competing 

motives, and verbal and intellectual aptitude to 

conceptualize and describe preferences (O'Riordan, 1976). 

These personal variables characterize discrete bundles of 

closely connected beliefs and feelings that relate to 

various facets of an object or situation. 
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Situational variables refer to the sanctions 

relating to the social or organizational environment 

which relies upon the presence or absence of peer groups 

and authority roles (O'Riordan, 1976). Situational 

variables will, therefore, help to determine what 

alternative behaviors will be considered. Behavior is 

influenced by the situational threshold beyond which 

there is a search for alternative thresholds. These 

alternative thresholds suggest that there are certain 

behavioral thresholds. These behavioral thresholds are 

influenced by experience, new information, and social 

peers (O'Riordan, 1976). 

This framework enables one to consider what the 

relationship is between preferences and behavior with 

respect to allowing recreational use of farmland. For the 

purposes of this study, the behavioral response is the 

respondent allowing a recreational use. This model 

accounts for not only stated preferences for certain 

recreational uses but also the following: 1. the effect 

of previous experiences; for example, have the 

respondents allowed recreational use of their land in the 

past?; 2. the effects of competing motives, for example, 

does renumeration from off farm work present a competing 

motive as compared with the renumeration from 

recreation?; 3. the ability to discriminate among 
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competing motives, for example, is the respondent's land 

suitable for certain recreational uses?; 4. the ability 

to articulate motives, for example, are the respondents 

at present allowing recreational use of their land?; 5. 

presence of peer groups, for example, have the 

respondents used farmland for recreation themselves where 

their peer groups have provided the recreational 

opportunity?; 6. roles and rules of decisional 

organization, for example, do respondents express concern 

over the problems of trespass and liability?; 7. 

knowledge of other behaviors, for example, do respondents 

perceive that there is a demand for the recreational use 

of their land?; and 8. the ability to choose other 

behaviors, for example, do the respondents have a farm 

type, farm size, or farm terrain which may restrict their 

abilty to choose a behavior favouring recreational use? 

Information on these personal and situational variables 

are collected in the study (see section 4.4.1). 

3.3 Preference Measurement 

One of the most obvious methods of measuring 

preferences is the checklist method. In this method, 

respondents are presented with a list of objects and 

asked to check or indicate those which they approve of 
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and/or those of which they disapprove {Lemon, 1973). 

Checklists represent an absolute judgement on the 

basis of some attribute according to Lemon {1973). In 

this case, objects are judged independently of each 

other. The checklist method in the case of this study 

has each respondent indicate whether or not they are 

willing to allow certain recreational uses on their 

farmland. As Lemon (1973) indicates, however, while this 

method of attitude measurement is simple it has several 

drawbacks. He (1973: 84) goes on to suggest that 

"Respondents are asked to check an object for which they 

have a preference, but they cannot indicate whether this 

preference is a strong desire or just a mild fancy." 

In response to this criticism of the checklist 

method, the second scaling technique to be employed for 

this study is an ordinal technique of rank ordering. 

Garner and Creelman {1970) indicate that the simplest of 

all scaling techniques is simple rank ordering. In this 

technique, a subject is shown a set of stimuli to judge, 

for preference. The subject is simply required to place 

the objects in rank order, or to assign a numerical rank 

to each object. 
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An effective way of making relative judgements with 

reference to some ideal is to rank order a set of 

statements or objects, for example, how much a person 

prefers each object (Lemon, 1973}. The most typically 

used ideal against which respondents are asked to judge 

stimulus items is their own preference for an object. 

For the purposes of this study, respondents are 

asked to judge each recreational land use that they would 

allow in terms of preference for allowing the 

recreational use. A respondent will not only indicate 

whether they will allow a use but will also indicate the 

strength of their willingness to allow with a stated 

preference rank. 

3.4 Summary 

The conceptual approach of this study falls within 

behavioral geography. In part, the foundations of 

behavioral geography are in decision making and 

preference measurement. 

Preferences of landowners are an important factor in 

recreational use of farmland. Since preferences are 

important to recreational use of farmland, then a 
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behavioral theoretical approach to the study is suitable. 

This theoretical approach uses stated preferences to 

analyse the reasons for why the patterns of recreational 

use occur as well as providing a description of the 

pattern. 

The behavioral approach taken in this study measures 

farmers' preferences for a number of recreational 

activities. This is done in two methods. The first 

method is an evaluative method which focuses on farmers 

preferences for certain recreational uses and willingness 

to allow certain recreational uses. This is accomplished 

by using a checklist and ranking exercise. The second 

method is a description of the overt behavior of farmers 

with regard to recreational use of their property. The 

descriptive approach also attempts to collect information 

on the personal and situational variables that O'Riordan 

(1976) has indicated as important in determining what 

sort of behavioral response might occur. The following 

chapter develops a methodology for investigating these 

preferences. 
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METHODOLOGY 

This chapter presents the rationale for the 

selection of the study area. It then describes the 

procedures used in selecting the sample and outlines the 

development of the questionnaire. 

4.1 study Area 

Southeast Vancouver Island is an area of mixed land 

uses. This area supports forestry, mining, and 

agriculture; it also houses a growing urban population. 

The Duncan Agricultural District falls within this area 

of Vancouver Island {Figure 4.1). It has been chosen for 

this study for three reasons. First, the area is near 

Victoria, Duncan, and Nanaimo where the greatest demands 

for recreation on agricultural land are likely to be 

generated. In 1981, urban population made up 80 per cent 

of the total population in this district {Province of 

British Columbia, 1984). More specifically, the rural 

population experienced a 45 per cent increase in Central 

Saanich, a 25 per cent increase in North Saanich, a 31 

per cent increase in the Lang f ord-Metchosin area and a 
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Figure 4.1 
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130 per cent increase in the Cobble Hill area between 

1976 and 1981 (Environment Canada, 1985). Agriculture is 

a dominant land use in all these areas of increased rural 

population (Environment Canada, 1985). 

Second, agricultural activity in the district is on 

a small scale often as a subsidiary activity to other 

employment. Multiple land use may provide a means of 

supplementing income from agricultural production. 

Third, a reliable set of background data is available 

since the study area corresponds with Canadian Census 

Divisions 17 and 19. 

Agricultural activity in this district is quite 

varied, involving both hobby and commercial operations. 

The definition of farm is any holding with sales of 

agricultural products during the past twelve months of 

$250.00 or greater (Statistics Canada, 1981). 

Agricultural products include: livestock, poultry, dairy 

products, eggs, field crops, fruits, vegetables, 

mushrooms, greenhouse produce, nursery produce, fur 

bearing animals, honey, beeswax, and maple products. In 

1971 there were 1106 farm operators. This represented 

6.0 per cent of total provincial farm operators. By 

1986, the farm population in this district was 1408 or 

7.4 per cent of the provincial farm population. 
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The nature of farming in this agricultural district 

displays a number of trends between 1971 and 1986 

(Statistics Canada, 1971; 1976; 1981; 1986). Dominant 

production types have included dairy, livestock, poultry, 

fruit, vegetable, and miscellaneous speciality products. 

Table 4.1 shows, for example, that in 1981, 9.8 per cent 

of all dairy farmers in the province with produce sales 

of $2500 or more were in the Duncan Agricultural 

District. The district has also contributed 

substantially to miscellaneous speciality production. In 

1976, 11.3 per cent of all provincial operators with 

returns of $2500 were in the district. This percentage 

increased to 22.9 per cent by 1981. 

4.2 Questionnaire Development 

Measurement of preferences of the sample respondents 

was made through personal interviews. Personal 

interviews have several advantages over telephone and 

mail questionnaires (Backstrom and Hursh-Cesar, 1981). 

First, they allow for a more complex and lengthy survey 

as well as development of a better rapport with the 

respondents. Second, personal interviews allow for 

probing which may lead to information about recreational 

use of farmland which was not anticipated. Finally, 
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since the study area was within a small geographic area, 

personal interviews were an economical means of 

collecting the data. 

When designing a questionnaire the first task was to 

establish the variables to be measured. The multiple 

land use variables chosen for this study reflect those 

which Pattison (1974) Swinnerton (1982} and Bryant et al. 

(1982) have identified as important recreational uses of 

agricultural land. Some modifications were made due to 

climatic differences of the study area. For example, 

cross country skiing has been suggested as an appropriate 

multiple land use. Given the climate of the study area 

this use was not appropriate. As well, there were 

combinations of uses provided to account for the notion 

that people may recreate on farmland for many different 

reasons. For example, recreationalists may wish to hike 

and camp during the same visit. 

The other variables including number of users, times 

of the year that land is open to use, and renumeration 

for use to be measured in the study were left as open 

ended questions since the literature has not made 

reference to measuring these variables specifically. 

Finally, a number of personal profile questions were 

designed in order to obtain information about the socio-
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economic characteristics of the respondents. A copy of 

the pretest can be found in Appendix B. The 

questionnaire proper can be found in Appendix c. 

4.3 Sample Selection 

When considering sampling methods, one must select a 

sampling frame, a sampling option, and a sample size. 

Hammond and Mccullagh (1980) suggest that often the true 

population is not amenable to sampling in the time 

available, and a substitute has to be found. This 

requires that a choice of a suitable sampiing frame or 

statistical population from which to take a sample is 

made. In order to answer the research questions, a 

sample was taken of the agricultural landowners of the 

Duncan Agricultural District. Agricultural landowners 

refer to farm operators. Farm operators are the people 

responsible for the day to day decisions made in the 

operation of the farm. By census definition only one 

operator is listed for each farm, therefore, the number 

of operators is the same as the number of census farms. 

In 1984 there were 748 farms. 

A simple random sample with replacement was drawn 

from a mailing list provided by the District 
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Agriculturalist for the study region (Personal 

communication, Peter Fofonoff, January 14, 1987). A list 

of farm operators compiled by the District 

Agriculturalist was used since it was probably a better 

representative of farming in this area and more unbiased, 

rather than selecting a sample from some other non­

spatial source such as members of the farmers institutes, 

or from a spatial source such as air photographs or 

topographic maps. Sampling with replacement guaranteed 

independence of selection of respondents. As Willams 

suggests (1984), the only time independence without 

replacement can be insured is when the population is 

infinitely large. 

A simple random sample has been defined as one in 

which any one individual measurement or count in the 

population is as likely to be included as any other and 

therefore unbiased (Hammond and Mccullagh, 1980). As 

Stoddard suggests (1982) a random sample is one that 

satisfies the conditions required for using probability 

theory, which in turn makes it possible to evaluate the 

likelihood that the sample is truly representative. 

Hammond and Mccullagh (1980) suggest that 

stratification of a random sample may be useful. This 

option was rejected for this study for two reasons. 
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First, it is possible that the population could be 

stratified on the basis of production type of the farm. 

There is one hazard with this stratification. If the 

population is to be stratified then the strata must be 

mutually exclusive (Williams, 1984). It could be 

expected that in certain situations that there would be 

farms not fitting into only one production type. Second, 

the method of data analysis which has been chosen will 

perform analyses on particular strata (subpopulations) 

within the sample population without conducting a 

stratified random sample (SAS, 1985). This is based on 

the assumption that each possible strata considered in 

the analysis does represent a stratified random sample 

from some hypothetical population (SAS, 1985). 

The purpose of sampling is to enable one to 

generalize or make reasonably reliable statements about a 

population without examining the whole population. While 

there is no particular rule of what size of sample is 

acceptable (Clark and Hosking, 1986; Austin, 1983}, there 

are a number of guidelines. For the interested reader 

these guidelines can be found reviewed in Shaw and 

Wheeler (1985), Clark and Hosking (1986} and Ebdon 

(1985). For the purposes of this study, sample size was 

dictated in part by the requirements of the statistical 

analysis (Chapter 5) as well as by financial and time 
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constraints. Information on the size, and proportion of 

the sample for this study can be found in section 4.5. 

4.4 The Pretest Study 

A pretest (Appendix B) of the questionnaire was 

conducted from 05/25/87 to 06/05/87. Twenty-five farm 

operators were ramdomly selected from the sampling frame. 

Out of the twenty-five the total number of respondents 

was 16. 

Data were collected by two methods. In the first 

method, the person selected was visited by the 

interviewer without prior contact. The second method of 

data collection consisted of a telephone call prior to 

the visit to arrange an appropriate meeting time. Non 

response in both methods was accounted for by two farmers 

which could not be located, one of whom was on vacation, 

three who were no longer farming, and three who were 

unwilling to participate. 

The pretest served one purpose. Results were used 

to indicate weaknesses in the questionnaire where changes 

could be made, and it aided in establishing categories of 

variables. For example, in the pretest, open-ended 

responses were used for collecting information on 
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preferred number of users, preferred times of the year, 

and preferred renumeration for each recreational use. 

These open ended responses were then used to form 

categories for response in the questionnaire proper. 

Finally, the pretest helped to determine if some 

recreational activities were absent from the list. 

4.4.1 Form of the Modified Questionnaire for the 

Survey Proper 

First, the questionnaire (Appendix C) contained some 

general open-ended questions. These were designed with 

the aim of introducing the respondents to the idea of 

recreation on farmland. In addition, the introductory 

questions served as a link to the theoretical framework 

of the thesis. Questions probed aspects of the framework 

such as the following: previous experience (questions Al 

and A2), the effects of competing motives (questions ClO 

and BS), the ability to discriminate among competing 

motives (question Bl), the ability to articulate motives 

(questions A3 and A4), presence of peer groups (questions 

A7 and AS), roles and rules of decisional organizations 

(questions AS and A6), knowledge of other behaviors 

(question A9), and the ability to choose other behaviors 

(questions ca, C4, C6 and C7). The pretest also helped 



to establish a more complete set of introductory 

questions. Introductory questions were expanded to 

include questions of past as well as present 

recreational habits. 
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From the pretest, modification of types of 

recreational uses included the addition of farm tours, 

and "u-picking'' to the original list of activities. 

Changes were also made to the combined uses so that the 

uses which appeared on the questionnaire proper included 

activities such as: horseback riding and camping, hiking 

and birdwatching, horseback riding and farm vacations, 

hiking and camping, farm vacations and hiking, and farm 

vacations and fishing. 

Following the introductory questions, each 

respondent was asked if his/her land was suitable for the 

recreational land uses and if they were willing to allow 

those uses which the land could support. After this, 

respondents were asked to state a ranked preference for 

each of the additional land uses that they were willing 

to allow on their property. Respondents ranked from 1 to 

n the additional land uses that they would allow, with 1 

being the most preferred additional use and n being the 

least preferred additional use. 
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Each respondent was then asked to indicate for each 

use that he/she would allow, a preferred category of 

numbers of visitors per day, renumeration for daily use, 

and times of the year that the land is open to use. 

These categories were formed on the basis of the pretest. 

Finally, the respondents were asked a number of personal 

profile questions. These provide a general description 

of the personal profiles of those who stated preferences 

for allowing recreational uses of their land. The 

selected variables included location of the farm, type of 

agricultural production as defined by the Province of 

British Columbia, size of holding, length of residency of 

the farm operator, the nature of the terrain that the 

farm was on, farm income, number of days of off farm 

work, and the age of the farm operator. It can be noted 

that Peterson's (1984) study about asking the age 

question does not provide unequivocal evidence as to the 

preferability of one age question format over another. 

An attempt was made, however, to order the profile 

questions so that the most objectionable questions about 

age and income were asked last as Dillman (1977) 

recommends. Results of the pretest also helped to modify 

the personal profile questions. Land type categories 

were expanded to include orchard land and rock outcrop. 

Farm production types were expanded to include poultry 

production. In addition, a number of income categories 



were added along with the categorization of estimated 

proportion of income from farming. Finally, if the 

respondent indicated that he/she engaged in off farm 

work, the nature of that work was recorded in the 

questionnaire proper. 

4.5 Survey Proper 
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The survey proper was conducted between 06/17/87 and 

07/21/87. Of 180 randomly selected respondents, 100 (13 

per cent of the total population) agreed to complete the 

questionnaire. This represented a response rate of 55 

per cent. 

The personal interviews for the survey proper were 

scheduled by a telephone call which was placed on 

weekdays as well as weekends and during both the day and 

evening. If the respondent could not be reached at home 

by telephone to establish an interview time two return 

telephone calls were made to that respondent. Following 

the third unsuccessful telephone call another name on the 

list provided by the District Agriculturalist was 

randomly selected. 
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The Duncan Agricultural District, British Columbia, 

is well suited to the study of outdoor recreation on 

farmland. In order to investigate the objectives of the 

study, a questionnaire was developed and tested through a 

pretest. Through the aid of the pretest, the format of 

the questionnaire proper for this study was determined. 

Following modification of the questionnaire, the survey 

proper was conducted. Information from this 

questionnaire was then used in a statistical analysis. 

The nature of this analysis is described in Chapter 5. 
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DATA ANALYSIS 

Data analysis was conducted using categorical data 

modelling techniques. This chapter reviews categorical 

data modelling techniques and identifies aspects relevant 

to the investigation of the preferences of farmers in 

allowing recreational use of their farmland. 

5.1 Categorical Data Modeling 

Wrigley (1985) suggests that given the 

characteristic low level of measurement in much of social 

science, the unified approach to categorical data 

analysis has proved to be particularly appropriate to the 

needs of social scientists. This method of data analysis 

is appropriate since it links the analysis of categorical 

data to the general linear model. Many geographers use 

regression models which are employed in cells (a) to (c) 

of Table 5.1. Only recently have they begun to use the 

methods involved in analysis of cells (d) to (g). 

Categorical modelling fits linear models to functions of 

data which consist of counts of the number of 

individuals, households, etc. in particular categories. 
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This facilitates analyses such as regression, analysis of 

variance, linear modelling, log linear modelling, 

logistic regression, and repeated measurement analysis in 

cells (d) to (g). These analyses are used to establish a 

predictive model based on the regression equation, test a 

model or a hypothesis, and describe a relationship 

between variables (Shaw and Wheeler, 1985). 

Analysts are confronted by a vast array of choices 

regarding which approach to use. Kritzer (1979) suggests 

that the relevant factors are the availability of 

computer programs, intelligibility of the discussions of 

the various techniques, and the ability of any one 

program to perform different types of analyses 

(flexibility). 

5.2 The General Linear Model 

The general linear model allows for predictions of 

the significance and direction of relationships between 

variables of a population without empirical observations 

or each member of that population (Taylor, 1977). The 

dependent variable (y) is the variable whose values are 

to be predicted, or explained, given values of the 

independent variable or variables (x) (Ebdon, 1985). 

Regression is a technique for fitting a curve to any 
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scatter of points by producing an algebraic solution for 

estimating the parameters (Taylor, 1977). 

Modifications of the simple linear regression model 

are needed for the analysis of the questionnaire data 

since a number of assumptions of the general linear model 

are violated when categorical data are used in place of 

continuous data. 

5.3 Extensions of The General Linear Model 

Two problems are encountered when trying to employ a 

conventional regression model using categorical response 

data Wrigley (1985, 1979). First, the conventional 

regression model may generate predictions that are 

seriously deficient where predicted values of the 

response variable in such a model would best be 

interpreted as predicted probabilities. If, for example, 

a categorical response variable had two levels, 1= in 

favor, and O= against, the probability that an individual 

would select the 1 given information about the level of 

some explanatory variable would range from Oto 1. 

Predicted values generated from the regression model are, 

however, unbounded (values from negative to positive 

infinity), and, as a result, predicted values could fall 



70 

outside the meaningful range of probability. In an 

attempt to reconcile probability and prediction, the 

conventional regression model has been replaced with 

either the logistic regression model or the linear logit 

regression model in some cases, or the log linear 

regression model in other cases. In these models 

probability ranges from Oto 1 as the estimated parameter 

goes from negative to positive infinity. 

There are several different forms for the three 

models depending on the number of variables used in the 

analysis. These equations for three models have been 

reviewed elsewhere. The interested reader should consult 

Wrigley (1981), Fingleton (1984), Feinberg (1977), and 

Plackett (1981). 

The second problem with the application of 

categorical data is that the error term in the 

logistic/logit, and log linear models is heteroscedastic. 

This means that the error variance is not constant, but 

depends upon the probabilities of occurrence of each 

response and on sample size. Since Ordinary Least 

Squares (OLS), the method used to fit a line of best fit 

to a scatter of data points, assumes constant error 

variance in its parameter estimation, it cannot be used 

in estimation of the parameters of a categorical 
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regression. In place of OLS, Weighted Least Squares 

(WLS) or Maximum Likelihood Estimation (MLE) can be used. 

Weighted Least Squares is a an extension of Ordinary 

Least Squares. In the OLS procedure, parameter estimates 

are obtained by minimizing the sum of the squared 

residuals, whereas in the WLS procedure, parameter 

estimates are obtained by minimizing the weighted sum of 

squared residuals (Wrigley, 1985). Weights imply that 

more weight is given to sub-populations which have larger 

sizes. 

Maximum Likelihood Estimation consists of three 

stages. First, an expression for the likelihood of 

observing the pattern of response category choices is 

derived (Wrigley, 1985). Second, the value of this 

expression depends upon a number of unknown parameters 

which need to be estimated (Wrigley, 1985). Third, the 

estimates which are accepted, are those values of the 

parameters that maximize the likelihood of the observed 

pattern of responses (Wrigley, 1985). The likelihood of 

obtaining the particular observed responses is simply the 

joint probability of occurrence of the observed choices 

(Wrigley, 1985). The derivation of the equations for WLS 

and MLE can be found reviewed in Wrigley (1985; 1981), 

Fingleton (1984), Feinberg (1977) and Plackett (1981). 
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5.4 Method Selection 

Given the modifications to the conventional general 

linear model it is necessary to select an appropriate 

combination of methods for a particular problem. Several 

authors (see, for example, Wrigley, 1979, 1985; Koch et 

al., 1977; Fringleton, 1984; Fienberg, 1977; Kemper, 

1984; Kritzer, 1979) present specific guidelines 

concerning the choice of methods. 

A review of method selections is presented in Table 

5.2. Generally, the choice between logistic/linear legit 

models and log linear models is based on their ability to 

distinguish between independent and dependent variables. 

Logistic/linear logit models are employed when such 

distinctions are important for analysis, while log linear 

models are employed when no distinction is made. The 

choice between maximum likelihood estimation and weighted 

least squares is related to sample size (n values of 

Table 5.3) and whether or not there are repeated 

observations for each combination of values of the 

explanatory variables. If there are no repeated 

observations, MLE can be used. 



73 
'Ili::ile5.2 Cd BJ r ira) Il!ta MlE1.irg ClDk:m 

I.o:rist;ic/Lir I..o;dt Io:{ I.ir.Em-
1)~ 

(~) WH'l dist.in:tim tet:w:B1 1:e:p:l Ee ard 
explarata:y var.ia:il..e; i.S1 't .iicµ:irtai rt: 
tte kg 1irmr mxel c:n:rca:h nay 
yield l:El±er EStirrat:es. 

2)Fiai:::ag 
(1977) 

3)Wr.igley 
(~) 

If O"ES irr.e.re:;t lies mly in tte 
effe:ts of tte explarata:y var.izblEs 
m tte i::e:p:1 re var:i.aJle thn an 
cralysis l::as3::l m ~ts fi:r tte 
re:-p:l Ee var:i.aJle is cg;:r:q:riate. 

Aralysis of nult.i.dmHBirral 
a:nt:.in:a"cy tctiLes via leg 1irmr 
no::e1s a.iirs tn rcal<.e it lfem ce:; 

cl'.Xllt a S:!t:: of i;:arareters cm:ribirg 
tte stnrtura1. re1at.i.crrh:ip 
a:rog tte t.ni:srlyinJ var.izblEs. 

WH1 ID dist.in:tim is Tia:e tet:w:B1 
1:e:p:l Ee ard explarata:y var.ia:il..e; tte 
aim is n± to cE3:EE tre effe::::t:5 of 
explarata:y va:ria::i1.eE m a l'.e:p:l re 
var.ia:iLe rut.. ratl :er to d::s::r:iJ:.e tte 
stnrh.rral re.1at:.iamip; arcrg tte 
l'.e:p:l Ee va:ria::iJ.e;. 

WH1 dist.in:tim is na:E tet:w:B1 
1:e:p:l Ee ard explarata:y var.izblEs 
tte ~ is lB3:i tD cE3:EE 

tte effe::::t:5 of explarata:y var:ichles 
m l'.e:p:l re var.izblEs i::atl a: tlEn 
cm:ribirg tte stru:tural re1at.i.crrh:ip 
a-rag Ie:p:l Ee va:r:izbla;. 

4) SAS 'IlEte is a clmr dist.in:tim l::El:w:e1 
(~) iI d=p3 cat: ard d:IB ca rt:: var:ichles. 

'IlEte is an E!lplEIB 01 est:.irra:t.:im 
an:l ~ t.estinJ of tte J.TCre1. 
i;:arareters.It is E£ey tD teEt fi:r 
cli.:ffuta ce:; arcn:J p-ri:ooi J it-i£:s, 
:i:et:fcnn np:at.Erl ~ 
arnl:ys:s ard te;t :fi:r 

'IlEre is ID a Iricri- dist.in:tim l::El:w:e1 
it d:I:a d:nt ard d:p3 ca-rt:: var.izblEs 
alth::u:jl mxel ~ can all.av 
...-:i~ ...... ~___...~~ ~;.,. • ---:i.-, b •1..:1• 
~L'\...1Ul • .1,;,1pm ]S ffi llUA:::a_l)u.lllJ, 

g:xrl"e:B-af-fit, est:.irra:t.:im of cell 
fi:s::µIl::i£S er p-rb=bi J i:ties.It 's E£ey 
tn teEt iid:p:!rnrn. It is diffimJt to 
te;t :fi:r differ.aces arcrg prl::ooiJ itie;, 

nmgiral lDICXJ3 eicy. It is cb np:at.Erl ~ ........... .,,........,aralysis, ard 
test :fi:rnargiral lac~e:i.cy. di ffimlt to te;t iI d:p:! ca rn. 

l)Wr.igley 
(1979) 

Mronun LIBel.:ilmi 
~ cte:n't :m:p:ire rep:at:Irl 
d:8='J:vat:.irr :fi:r m:h Cillbi-
ratim of vahEs of explarata:y 
var.ia:il..e;. 'Ile rreth:rl can l::e a:l:µ:a:l 
tn a variety of ptdilars. k:lvanta:J:S 
irc1u::e ttat. ffit.inate3 are o:n­

W:.:kttta'.i IfB5I:. 9:µrres 

Wl:n nni:Ets of np:at.Erl 
c:ta?.rvatirrs :fi:r m:h vallE of 
explarata:y -varia:ile are 
m:fficieitly ~' tte 
wrs p:a:ai.n:e can l::e a:1:p:e::l--. 

s:ista,t arrl are tre b:Et. p:::e=;ible ESt.­
.inat.es in 'RrY ~ s:npl.Es, vhile l:eirg 
rat:.isfa::tay EEt.inat:ars in sral.l ratpl.ES. 



'ni:ile 5.2 art::irurl 

2)Wt:ig}ey 
(1$5) 

M3xinun LiJ<E.l:ih:xrl 

3) D:nEn:::kh ~ 1:h3:t eqil.arat:nty var.icblEs 
arrl are rd:. nultiml.lirmr, tm 
M:Fcrli:n edst:m::B of tm naxinun .is alm:Et 
(1975) certain in s.i:p::p.llatim S:Itples 

of 10 or: 20 d::l:El::vat.kr. 

4)Ftch et al. 
(1977) 

5) ~ S:llple size rd:. ffi critical sin::e 

74 

Wajctt:gi 1a:Et Eq.me:; 

Ittx::a:in:e .is fer no.hate arrl 
~ S:llples. WHt rep::e:a: !ls 
~ .is a a::nt:ro.e:sial i83.E, 
hit it ~ rd: l:e ffi ~ ffi 
s::ne critics of tm pro:::a:l.lre 
rn:ig,t ~- It .is a:msi:l1e 
tlBt: fer ea:h re:p::1 re le.el. 
tlBt: tia::e l:e a S:IIple of 5 or: 
grmter. M.Et.als:>l:echletn 
arg...e th:rt: tm cata cnild :rave 
ari931 fi:an an tnE"lyirg 
p:u:lrt. nult.in:mial S:llpillI:1 
d:sig1. M::st s:inple rcu d.:Iu 
5:ttplE's am l:e cE:1..l'(ffi tn 
rreet this a:nlitim. 

In ~y ~ S:Itples this 
pro:::a:l.lre yield; tm bEst ESt.inat:es 
p::a=;ibJe. In STBll S:Itples,w:tlg-It 
.is pla:s:l m extrare c:i::a?rvat.irr 
lerlirg tn 'IJat:L3:l1e ESt:.inates. 

WIB 11E-il nl3 nay p:cw:ire nare 
e:fftd::.i~ aral.}935 thm MIB cr.imtai 
IIE-il al:; fer n:p:atai nnn..n:erent:. 
~' }Elt.irularly fer th:::f:E 
th:::f:E in.ci.virg ~ u-d:!rlyirg 
a::nt:.inJ=n::y ta:il£s with 
~y d:ist:riruta:1 S:Itples. 

(1584) naEl naxirni2l:S tm fit of tm rro:el 
in :te:J:l1d tn tm dita di.re:±ly m tm 
l::Esis of tm MIB fin±im arrl 

Q.El.icy of tm n:sil.tirg 
m:E.1. cqa LE m tm S:IIple 
size arrl aill. frEq.ErciES of 
a:nbirat:.ias of c:at.aJ:ri.es. 

tm :tel.erc!nt distrib.Itim. 

6)Krit2Et" Toraceter: est::.irrat:cr .is bEst ~-
(J979) ailly ra:rral. In a:l:litim, cells with 

ID re:p::1 EES raire le:s pti:il.eTs. MI.E 
grmtly lini.ts tm c1a:E of ntre1s 
wrich ~ l:e fittai tn tm cata. 

7) 5\5 MDci.nun illel.ih:x:d estirrat.im of 
(1$5) pn:atete.rs .is c1VaiJcble fer 

kg J..irmr ntre1s arrl fer 
lcgi.t ntrels. 

WIB .is bEst a:,yt:ctically 
n:rnal. With STBll S:Itples 
cf: [ EfltS tn l:e IrClre e:fficiet. 
H:i\,e tn IrB¥e a:ljtEtna,ts fer 
o cells. F.irruly, tia::e are 
fut.I Umi.ts tn tm cl.a:E of 
mre1.s wili:h ~ l:e fittai. 

WIB .is avai J cbJ e fer all cyp:s 
of re:p::1 Ee fin:::t.ias. 



75 

Agreement over sample size does not exist. Kritzer 

{1979) suggests that with small samples WLS is slightly 

more efficient, while Domencich and McFadden {1975) 

suggest that using WLS with small sample sizes places 

excessive weight on extreme observations leading to 

variable estimates {Table 5.2). 

In addition to the above mentioned considerations, 

Wrigley {1985, 1979) gives some general guidelines. For 

problems of cell (d) where the response variables are 

categorical and the explanatory variables are continuous, 

the most convenient and most widely used models are the 

logistic regression model or the linear logit regression 

model. Generally, maximum likelihood estimation is used 

to estimate the unknown parameters with weighted least 

squares rarely used for logistic or linear legit 

regression when all the explanatory variables are 

continuous. For problems of cell (e) where the response 

variable is categorical and the explanatory variables are 

mixed, logistic and linear logit models are appropriate. 

In practice, maximum likelihood parameter estimation is 

generally employed. Problems of cell (f), where both the 

response and explanatory variables are categorical, lie 

in a zone of transition. Either logistic/linear legit 

models can be employed, or log linear models. Parameter 

estimation for the logistic/linear logit models is 
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achieved through weighted least squares, while log linear 

models employ maximum likelihood estimation methods. For 

problems in cell (g) there is no distinction between 

response and explanatory variables. In these cases, log 

linear models are employed along with maximum likelihood 

estimation procedures. 

5.5 Computer Program 

Statistical Analysis Systems (SAS} (1985) with its 

Categorical Data Modelling (CATMOD} procedure performs a 

number of different analyses. If more than two 

categorical variables are used, the data are represented 

by a multidimensional contingency table (Table 5.3). 

Generally, the variables are divided into two sets. One 

set contains the independent variables, while the second 

set contains the dependent variables. From this division 

profiles are based on independent variables, and called 

population profiles, while profiles based on dependent 

variables are called response profiles. 

CATMOD uses maximum likelihood estimation of 

parameters for log linear and logistic regression models. 

It is important to note, however, that CATMOD was not 

designed specifically for logistic regression, and is 
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= N 

Explanatory 
Variables 
(subpopulations) 

Variable A= Response Variable 

B C 

Female 

Male 

Female 

Male 

Rural 

Rural 

Urban 

Urban 

In Favour 

265 

350 

325 

411 

After: Wrigley (1985) 

Against 

334 

307 

322 

258 

Undecided 

143 

86 

96 

73 

TOTAL 

742 

743 

743 

742 

2,970 
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less efficient than more specialized procedures. 

Nevertheless, one advantage of CATMOD is that it works 

for nominally scaled responses with more than two levels. 

CATMOD also provides analyses using weighted least 

squares estimates for all types of response functions. 

With this flexibility CATMOD can test homogeneity which 

indicates if the response probabilities are the same for 

each population profile. If the response probabilities 

are different, then CATMOD accounts for several possible 

explanations (interactions of the explanatory variables). 

Interaction effects can be specified as crossed, nested, 

direct, nested by value, or crossed direct effects 

between explanatory variables. Significance of the 

interactions of the independent variables is reported in 

an analysis of variance table and analysis of contrasts. 

A chi square test can be used to test the hypothesis that 

the true response probabilities are the same for two 

populations. 

CATMOD can examine the independence of two 

independent variables using a chi square test. CATMOD 

also provides parameter estimation where prediction of 

the value of the dependent variable is made, based on 

knowledge of the independent variables. CATMOD provides 

output that contains for each population (cross 

classifications of independent variables) the observed 
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and predicted values of the response variable, their 

standard errors and their residuals. With the linear 

logit model, the output also includes observed and 

predicted values of the cell frequencies, together with 

their standard errors and residuals. 

Finally, CATMOD allows for repeated measures 

analysis. Such an analysis involves subjects selected 

from various subpopulations being exposed to a series of 

different measurement conditions or stimuli and being 

classified in terms of a response variable with a given 

and constant number of levels (Wrigley, 1985). 

As noted in Table 5.2, the selection of methods 

within CATMOD depend on the focus of the data analysis. 

For example, linear logit models emphasize parameter 

estimation and hypothesis testing. With these models it 

is easy to test for differences among probabilities, 

perform repeated measurement analysis, and test for 

marginal homogeneity. However, it is difficult to test 

independence. With log linear models the emphasis is on 

model building, goodness of fit, estimation of cell 

frequencies or probabilities. It is easy to test 

independence, but it is difficult to test for differences 

among probabilities, do repeated measures and test for 

homogeneity. 
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The restrictions of CATMOD as well as the review 

in Table 5.2 helped to derive a suitable analysis plan. 

5.6 Categorical Data Analysis Plan 

Since there may be no definitive best way of 

analysing the data that has been collected, the analysis 

plan was developed as a result of the sample size. 

Categorical data modelling techniques were used for the 

following purposes: 

1. to establish predictive models based on the 
regression equation, 

2. to test a model or a hypotheses, and 
3. to describe a relationship between variables. 

First, a number of hypotheses were tested to develop a 

number of models. Second, each individual parameter 

(slope estimates of each level of the independent 

categorical variables) were considered to determine the 

direction of the relationships. The significance of the 

direction of the relationships were tested using the chi 

square statistic. Finally, having tested hypotheses 

about the values of the parameters of the models, it is 

normal practice in conventional regression modelling to 

consider the overall fit of the model using the 

likelihood ratio statistic as an appropriate goodness-of­

fit measure. 

Problems from the data collected fit into cell (f) 
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of Table 5.1. First, for analysis of cell (f) there was 

an a priori division of variables into response and 

explanatory. Explanatory variables included farm type, 

location, land type, past land use, present land use, and 

past respondent use of farmland for recreation. The 

response variable to be modelled was willingness to allow 

a number of recreational activities on farmland. This 

was measured as whether or not the respondent would allow 

a particular recreational activity on his/her land. Only 

those uses which 20 per cent or more of the respondents 

suggested that they would allow were included in the 

models (Appendix H). 

Second, analysis was done for cell (d). In this 

case there was an a priori division of variables as in 

the first problem with the response variable being 

categorical and the explanatory variables being 

continuous, for example, size of the respondent's farm. 

The final research question examined was how the 

hypothesized relationships varied across different 

locations, by gender of the respondents and by different 

percentages of farm income. 

Results from the categorical data modelling were 

derived using logistic regression methods and logit 
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analysis. Logistic regression was used when the 

explanatory variables were continuous, and legit analysis 

was used when the explanatory variables were categorical. 

In both cases parameter estimates were calculated through 

a maximum likelihood method because the sample sizes were 

too small to successfully employ the weighted least 

squares method. It was also necessary to combine 

categories of location and production type for the 

purposes of the data modelling. In this case, location 

consisted of three categories, namely, Nanaimo, Duncan, 

and Victoria (Appendix E). Categories of production 

types included dairy production, sheep production, 

fruit/vegetable/greenhouse production, and others. 

5.7 Summary 

The method of analysis selected for this study was 

an extension of the general linear model. This extension 

allowed for categorical data modelling which in turn 

allowed for the testing of hypotheses about willingness 

of a farmer to allow recreational uses and socioeconomic 

characteristics of that farmer. The data analysis also 

estimated the direction of significant relationships 

between the recreational activities and the socioeconomic 

variables. Results of this analysis are in Chapter 6. 
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RESULTS 

Results are reported in two manners. First, a 

number of descriptive results are given to provide an 

overview of recreational land use patterns in the study 

area as well as the social and economic characteristics 

of the respondents. Second, results are reported from 

the categorical data modeling. 

6.1 Overview of Respondent's Social and Economic 

Attributes 

Selected social characteristics of the respondents 

are presented in Appendix D. Of the 100 respondents, 99 

per cent indicated that they helped to operate the farm. 

Ninety-eight per cent indicated that they owned the 

property. These findings substantiate the assumption 

that respondents were farm decision makers and that they 

were in a position to make any stated recreational 

changes to the use of their land. 

Response to the total household income question was 

poor. Sixty-seven of the respondents refused to answer 

the question on estimated household income. All 

respondents, however, were willing to estimate percentage 
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of family income obtained from farm sources (Appendix D). 

Off farm work also appeared to have an important role in 

this agricultural district (Appendix D) with a reported 

average of 132.4 days of work off the farm. 

Characteristics of the farms including location were 

also collected (Appendix E). For the purposes of 

analysis, individual locations were collapsed into three 

categories, namely, the Victoria Area, the Duncan Area 

and the Nanaimo Area. Additionally, the results suggest 

that farms in the study region have rather varied sizes, 

production capabilities, and landscapes (Appendix F). 

6.2 Descriptive Recreational Land Use Aspects 

Recreational use of farmland has been occurring for 

several years in the Duncan Agricultural District 

(Appendix G) as suggested by 80 per cent of the 

respondents who have allowed recreational use of their 

land in the past. Recreational uses have included 

birdwatching, farm tours, photography, painting, 

horseback riding, hunting, mushroom picking, dog trials, 

4-H activities, farm vacations, camping, hiking, u-pick, 

swimming, saddle clubs, dirt biking, fishing, model 

airplane flying, orienteering, and so forth. 
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Furthermore, 25 per cent of the respondents indicated 

that they or their family used other peoples' farmland 

for recreation. Activities that they participated in can 

be found in Appendix G. 

Respondents were asked first, if their land could be 

used for certain recreational activities, and second, if 

they would allow those activities that their property 

could accommodate. Results have been summarized in 

Appendix H. It can be noted that for all of the 

activities there is a distinction between uses for which 

landowners feel their land is suitable and these uses 

which landowners permit. 

6.3 Access Fees, Access Times and Access Numbers 

Respondents were also asked to indicate a preferred 

level of access fee, access time, and access number for 

each activity that they were willing to allow. Results 

for each recreational use are in Appendix I. It is 

interesting to note, that for most recreational 

activities, the majority of respondents preferred not to 

charge an access fee. This may be reflective of the idea 

that charging for access places an obligation on the 



owner to provide a service. This may be more of a 

commitment than farmers in the district will make. 

6.4 Overall Preference 
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Overall preference for an activity was measured by 

having the respondents rank their 5 or 6 most preferred 

activities. A rank of 1 indicated that the activity was 

most preferred, a rank of 2 indicated that the activity 

was second most preferred, and so on. Preference 

measures for each activity are presented in Table 6.1. 

Clearly, the most preferred activities were farm tours 

and birdwatching. The most unpreferred activities were 

off road vehicles and hunting. 

6.5 Reasons for Non-Interest 

Respondents were asked to express if they had any 

concerns about allowing the public on their land for 

recreational purposes. Sixteen per cent indicated that 

they have no concerns, while 84 per cent indicated that 

they are concerned. These aspects which concerned the 

respondents the most are liability, gates left open, crop 

damage, fire, vandalism, control, litter, loss of 
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Table 6.1 Preferred Recreational Activities 

ACTIVITY RANKING PERCENTAGE SELECTING 
RANK N = 100 

Off Road Vehicles not ranked 100 

Hiking 1 or 2 13 
3 or 4 18 
5 or 6 1 
not ranked 68 

Camping 1 or 2 5 
3 or 4 14 
5 or 6 2 
not ranked 79 

Horseback Riding 1 or 2 15 
3 or 4 3 
5 or 6 3 
not ranked 79 

Birdwatching 1 or 2 41 
3 or 4 12 
5 or 6 4 
not ranked 43 

Photography 1 or 2 27 
3 or 4 32 
5 or 6 11 
not ranked 30 

Hunting 3 or 4 1 
5 or 6 1 
not ranked 98 

Fishing 1 or 2 4 
3 or 4 2 
5 or 6 1 
not ranked 93 

Farm Vacations 1 or 2 13 
5 or 6 3 
not ranked 84 

Farm Tours 1 or 2 46 
3 or 4 18 
5 or 6 1 
not ranked 35 

U-Pick 1 or 2 9 
not r anked 91 
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privacy, overall impact to the land, lack of respect 

shown by the people using the land, imposed restrictions 

on lifestyle, damage to livestock, damage to wildlife, 

and the use of valuable farm resources such as water. 

6.6 Categorical Data Modeling 

The hypotheses tested in this thesis were similar to 

the ones investigated by Klippenstein and Ironside 

(1973). The hypotheses for this thesis included: 

1. there is a positive relationship between 

interest in allowing the activities and the 

percentage of forested land on the respondents' 

farms; 

2. there is a negative relationship between 

interest in allowing the activities and the 

percentage of field on the respondents' farms; 

3. interest in allowing the activities varies with 

the farm type; 

4. interest in allowing the activities varies with 

farm size with the operators of smaller farms 

indicating a greater interest; 

5. interest in allowing the activities varies with 

location, reflecting the spatial patterns of farm 

types; 
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6. interest in allowing the activities varies with 

whether or not in the past the respondent allowed 

use of the land for recreation; 

7. interest in allowing activities varies with 

whether or not the respondents were presently 

8. 

9. 

allowing recreational activities on their farms; 

interest in allowing the activities varies with 

the respondents own use of farmland for 

recreation; and, 

interest in allowing the activities varies with 

the stated preference of the respondent for a 

particular activity. 

Tests of homogeneity, were used to investigate the 

above stated hypotheses (that the true response 

probabilities are the same for all respondents) using one 

independent variable and one dependent variable at a 

time. The results for each of the nine hypotheses are 

presented in Table 6.2. 

6.6.1 Parameter Estimation and Significance 

Modelling of the effects of an independent variable 

on a dependent variable was not only used for hypothesis 

testing but also to describe a relationship between the 



Table 6.2 
Tests of Homogeneity and Direction of 

Significant Relationships 

VARIABLES CHI SQUARE 
VALUE 

HYPOTHESIS ONE 
forested land effect on 
allowing birdwatching 7.85 

forested land effect on 
allowing horseback riding 5.50 

forested land effect on 
allowing farm vacations 4.42 

HYPOTHESIS TWO 
field effect on allowing 
birdwatching 3.77 

field effect on allowing 
farm tours 

HYPOTHESIS THREE 
farm type effect on 

5.68 

allowing farm vacations 6.62 

HYPOTHESIS FOUR 
farm size effect on allowing 
horseback riding 4.37 

HYPOTHESIS FIVE 
no significant effects 

HYPOTHESIS SIX 
not allowing use in the past 
effect on allowing camping 3.95 

not allowing use in the past 
effect on allowing photography 5.02 

HYPOTHESIS SEVEN 
No significant effects 

HYPOTHESIS EIGHT 
respondents not using farmland 
for recreation effect on 
allowing photography 4.36 

HYPOTHESIS NINE 
No significant effects 

PARAMETER 
ESTIMATES 

.029938 

.024125 

.021496 

-.0138466 

-.0194977 

1.05341 

.005651 

-1.04857 

-.592812 

-.813299 
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PROBA­
BILITY 

.0051 

.0191 

.0355 

.0523 

.0172 

.0101 

.0365 

.0467 

.0251 

.0367 
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dependent and independent variables based on the slope 

parameter estimates for each level of the independent, 

categorical variables and the significance of these 

parameters in the relationship. 

With regard to hypothesis one at a significance 

level of .05, results from CATMOD indicated that there 

was a significant difference in the response 

probabilities of allowing horseback riding, birdwatching 

and farm vacations between different respondent 

populations based on percentage of forested land on their 

property. The direction of these relationships are 

described by considering the parameter estimates as 

modeled by the main effects of the independent variables 

which are presented in Table 6.2. In all cases the 

direction of the relationships were positive. The 

direction of these results were expected. Past research 

(see for example, Ironside, 1971) has indicated that the 

presence of forested areas is an important aesthetic 

aspect of an attractive landscape and contributes to the 

quality of the recreational resource. 

When considering hypothesis two, a significant 

difference existed in the response probabilities of 

allowing birdwatching and farm tours between different 

populations of respondents based on the percentage of 
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their property in field. The direction of the 

relationship between allowing birdwatching and allowing 

farm tours and the percentage of field were both 

negative. Thus, as the percentage of field increased the 

probability of allowing birdwatching and farm tours 

decreased. The direction of these results were expected. 

This is based on the assumption that cultivated land is 

less suitable for recreation with a larger number of 

potential conflicts between agriculture and recreation. 

For hypothesis three, there were significant 

differences in the response probabilities of allowing 

farm vacations between populations of respondents based 

on farm type (Table 6.2). More specifically, with the 

incidence of sheep production, the probability of 

allowing farm vacations increased. The direction of this 

relationship was expected. The variation is related in 

part to the resource potential of the different types of 

farms. Farms having few or no animals might hold little 

attraction for recreationalists, while sheep farms, for 

example, might be perceived by the respondents to provide 

an attraction of animals. 

With regard to hypothesis four, there was a 

significant difference in the response probabilities of 

allowing horseback riding between different populations 
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of respondents based on the size of their property. The 

direction of this relationship was positive (Table 6.2) 

and opposite to the direction hypothesized by 

Klippenstein and Ironside (1977). This is related to 

their assumption that the operator of a smaller farm has 

a greater need to supplement farm income and would 

therefore be more interested in allowing recreational 

use. 

Results from hypothesis six indicated that there was 

a significant difference in the response probabilities of 

allowing photography and camping between different 

populations of respondents based on whether or not in the 

past they have allowed their land to be used for 

recreation. These relationships are summarized in Table 

6.2. The directions of these two relationships were 

negative. Therefore, as the incidence of respondents not 

allowing use of their farmland in the past occurred, the 

probability of allowing the activities decreased. The 

direction of these relationships were expected under the 

assumption that respondents with no past experience would 

be less willing to consider allowing use of their land. 

When reviewing hypothes is eight there were also 

significant differences in the response probability of 

allowing photography between different populations of 
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respondents based on whether or not they use farmland for 

recreation. This relationship is summarized in Table 

6.2. The direction of the relationship was negative. 

With the incidence of the respondents not using farmland 

for recreation, the probability of allowing photography 

decreased. The direction of this relationship was 

expected again under the assumption that respondents with 

no past experience with using farmland for recreation 

have missed an opportunity which may, for example, 

generate an interest to carry out the activities on their 

own land. 

All other hypothesized relationships (hypotheses 

five, seven and nine) were not significant at the adopted 

significance level. Chi square values, parameter 

estimates, and probability levels for these relationships 

are presented in Appendix J. 

6.6.2 Goodness of Fit Measures 

Having tested hypotheses about the values of the 

parameters of the models, it is normal practice in 

conventional regression modeling to consider the overall 

fit of the model. In other words, which of the fitted 

models was an acceptable representation of the structural 



95 
Table 6.3 

Goodness of Fit Measures 

MODELED RELATIONSHIP LIKELIHOOD PROBABILITY 
RATIO 

percentage of field 
and birdwatching 79.65 .0021 

percentage of field 
and farm tours 71.88 .0112 

percentage of forested 
land and horseback riding 52.52 .0191 

percentage of forested 
land and birdwatching 56.09 .0295 

percentage of forested 
land and farm vacations 50.75 .0803 

property size and 
horseback riding 72.06 .0277 

respondents not using farm 
land for recreation and 
photography o.oo 1.000 

not allowing use in the 
past and camping o.oo 1.000 

not allowing use in the 
past and photography -o.oo 1.000 

production type and 
farm vacations o.oo 1.000 
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relationships between the variables (Wrigley, 1985). In 

both the logistic and legit models, the maximum 

likelihood parameter estimation method calculated the 

likelihood ratio statistic as an appropriate goodness-of­

fit test for the model. The likelihood ratios and their 

significance levels for the modeled relationships are 

presented in Table 6.3. 

The only models with a non-significant likelihood 

ratio were as follow: 

1. the models of the main effects of respondents not 

using farmland for recreation on photography; 

2. the main effects of no past use of the 

respondent's land on camping and photography; 

3. the main effects of production type on farm 

vacations; and, 

4. the main effects of the percentage of forested 

land on farm vacations. 

These models, according to CATMOD, were the only models 

with an acceptable fit to the data. They implied, that: 

1. there was no evidence for rejecting the hypothesis 

that respondents not using farmland for recreation 

was a main effect in predicting the probability of 

allowing photography; 
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2. there was no evidence for rejecting the hypothesis 

that no past use of the respondents land was a 

main effect in predicting the probability of 

allowing camping, and photography; 

3. there was no evidence for rejecting the hypothesis 

that the farm type was a main effect in predicting 

the probability of allowing farm vacations; and, 

4. there was no evidence for rejecting the hypothesis 

that the percentage of forested land was a main 

effect in predicting the probability of allowing 

farm vacations. 

It is important to note that with main effects 

modelling the explanatory variables entered into the 

models in the most simple way with none of the 

interactions which might exist among the variables 

considered. 

6.6.3Association of Interest by Location, Gender and 

Farm Generated Income 

Given that measurable variations existed in the 

data, the question remaining was how the hypothesized 

relationships varied across different locations, by 

different genders of the respondents and by different 

percentages of farm generated income. 
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6.6.3.1 By Location 

For each subpopulation of respondents based on 

location of their farms, there were varying numbers of 

significant differences in the probability of 

recreational activities occurring. The greatest number 

of significant relationships occurred in the Victoria 

Area. This result may be reflective of patterns of 

perceived demand for the use of farmland for recreation. 

These results may also reflect locational differences in 

patterns of farm types and terrain types of farms. 

In the Duncan Area, there was a significant 

difference in the probability of allowing horseback 

riding and hiking between farms with different 

percentages of forested land (Table 6.4). The directions 

of these relationships were positive and were expected 

under the assumption that forested land offers an 

attractive recreational environment. 

In the Victoria Area several significant 

relationships existed including a significant 

relationship between the percentage of forested land and 

the probability of allowing hiking and horseback riding. 

The direction of these relationships was positive and, 

again, expected. There was also a significant difference 



Table 6.4 

Tests of Homogeneity and Parameter Estimates 
by 

Location 
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RELATIONSHIP CHI PARAMETER PROBABILITY 
SQUARE ESTIMATE 

Duncan Area 

forested land effect 
on allowing horseback 
riding 3.91 .04285 .0481 

forested land effect 
on allowing hiking 5.86 .05975 .0155 

Victoria Area 

forested land effect 
on allowing hiking 6.53 .05021 .0106 

forested land effect 
on allowing horseback 
riding 5.72 .04126 .0168 

dairy farming effect on 
allowing farm vacations 10.38 1.98626 .0340 

fruit/vegetable/ 
greenhouse production 
effect on allowing 
farm vacations 10.38 -1.36365 .0508 

dairy farming effect on 
allowing photography 4.55 -1.77562 .0552 

Nanaimo Area 
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in response probabilities between farm type and allowing 

farm vacations, as well as allowing photography. More 

specifically, the direction of the relationship between 

dairy farming and allowing farm vacations was positive, 

while the direction of the relationship between 

fruit/vegetable/greenhouse production and allowing farm 

vacations was negative. The direction of the 

relationship between dairy farms and the probability of 

allowing photography was negative. The direction of this 

relationship was unexpected. Presence of animals was 

expected to provide an attraction and, therefore, result 

in an increased probability in allowing photography. The 

directions of the remaining relationships were expected 

in part due to the resource potential of the different 

farm types. Fruit, vegetable or greenhouse producers 

having few or no animals might hold little attraction for 

recreationalists. Moreover, farms producing specialized 

crops might require considerable labour inputs at the 

time of the year when people wish to recreate. This 

would leave the operator with little time to devote to 

recreational facilities. 

Finally, there were no significant differences in 

any response probabilities for different populations of 

respondents in the Nanaimo area. 
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6.6.3.2 By Gender 

For different subpopulations of respondents based on 

gender there were a number of differences in the 

probability of recreational activities occurring. The 

subpopulation of female respondents had the largest 

number of significant relationships. There is a 

possibility that in some instances female respondents are 

not active participants in the operation of the farm. 

They may, therefore, in some cases have more time to 

allocate, or more desire, to accommodate recreation on 

their farm. 

There was a significant difference in male 

respondents allowing farm vacations and the effect of 

those respondents not using farmland for recreation 

(Table 6.5). The direction of the relationship was 

negative. Therefore, as the incidence of male 

respondents not using farmland for recreation increased, 

the probability of allowing farm vacations decreased. 

The direction of this relationship was expected for the 

same reasons discussed in section 6.6.1. In addition, 

there was a significant difference in the response 

probabilities of male respondents allowing birdwatching 

based on the percentage of their land in field. The 

direction of this relationship was negative and expected. 



Table 6.5 

Tests of Homogeneity and Parameter Estimates 
by Gender 
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RELATIONSHIP CHI 
SQUARE 

PARAMETER 
ESTIMATE 

PROBABILITY 

Male Respondents 

Respondents not using 
farmland for recreation 
effect on allowing farm 
vacations 4.66 

Field effect on allowing 
birdwatching 4.41 

Female Respondents 

Respondents not using 
farmland for recreation 
effect on allowing 
photography 3.78 

Respondents not allowing 
use in the past effect 
on allowing photography 5.93 

Forested land effect on 
allowing horseback 
riding 3.81 

Forested land effect on 
allowing birdwatching 4.17 

Farm size effect on 
allowing horseback 
riding 4.45 

Field effect on 
allowing farm tours 4.41 

Male and Female 
Respondent 

Respondent not allowing 
use in the past effect 
on allowing photography 

Forested land effect on 
allowing farm vactions 

4.87 

4.17 

-1.09861 .0310 

-.03303 .0358 

-1.07329 .0517 

-.90140 .0149 

.03178 .0509 

.02851 . 0412 

.01337 .0350 

.02448 .0358 

-1.52226 .0274 

.08746 .0411 
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When considering female respondents there was a 

significant difference in the response probabilities of 

allowing photography and not using farmland for 

recreation. The direction of the relationship was 

negative and expected under the assumption that without 

past experience with recreation on farmland there will be 

less motivation to accommodate recreation. There was 

also a significant difference in the response 

probabilities of female respondents allowing photography 

based on not allowing recreational use of their land in 

the past. The direction of the relationship was 

negative. Additionally, a significant difference in the 

response probabilities of allowing horseback riding and 

birdwatching based on the percentage of forested land 

occurred. The direction of the relationships were 

positive and expected. Furthermore, a significant 

difference in the response probabilities of allowing 

horseback riding between different populations of female 

respondents based on the size of their farms also 

existed. The direction of the relationship was positive. 

Finally, a significant difference in the response 

probabilities of allowing farm tours and the percentage 

of field was observed. The direction of the relationship 

was positive and unexpected under the assumption that 

farms with a larger percentage of field provide a less 

attractive recreational environment. 
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When considering responses from both a male and 

female at the same time, the results revealed significant 

differences. First, as the incidence of not allowing 

recreational use in the past occurred, the willingness to 

allow photography decreased (Table 6.5). Additionally, 

there were significant differences in the response 

probabilities of allowing farm vacations between 

different populations of respondents based on the 

percentage of forest land on their property. The 

direction of the relationship was positive and expected. 

6.6.3.3 By Farm Generated Income 

For different subpopulations of respondents based on 

farm generated income there were a number of differences 

in the frequency of significant relationships. 

Respondents in the subpopulation with the smallest 

proportion of their total income generated from farm 

income had the greatest number of significant 

relationships. The relationships that had a positive 

direction may reflect the expectation that farm operators 

for whom farm income forms the smallest percentage of the 

total household income are more willing to allow 

recreational activites as a supplement to their farm 

income. 
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More specifically, when considering those 

respondents with a farm generated income of o to 39 per 

cent, there was a significant difference between the 

respondents not using farmland for recreation and the 

probability of them allowing farm vacations. Again, and 

as expected, the direction of the relationship was 

negative. There was also a significant difference in the 

probability of allowing photography as the incidence of 

not allowing use in the past occurred. The direction of 

the relationship was negative. Significant differences 

in the response probabilities of allowing birdwatching 

and allowing hiking occurred between respondents with 

different percentages of forested land. The direction of 

the relationships were positive and expected. A 

significant difference in the response probabilities of a 

respondent in farm generated income class o to 39 per 

cent allowing farm tours and percentage of field existed. 

The direction of the relationship was positive and 

opposite to the direction expected. It has been assumed 

that as the percentage of field increases the potential 

for conflict between agriculture and recreation 

increases. It may be suggested, however, that for 

activities controlled by the landowner such as farm 

tours, that this assumption does not apply. Finally, 

there was evidence indicating a significant relationship 

between farm size and the probability of a respondent in 



the farm generated income class of Oto 39 per cent 

allowing horseback riding. The direction of the 

relationship was positive and e xpected under the 

assumption that larger farms probably have better 

resources for accommodating hors eback riding. 
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Results of the tests of homogeneity for respondents 

in a farm generated income class of 40 to 79 per cent are 

presented in Table 6.6. There was a significant 

difference between the percentage of forested land and 

the probability of a respondent allowing farm vacations. 

The direction of the relationship was positive and was 

expected. 

Finally, results for respondents in farm generated 

income class of 80 to 100 per cent indicated a 

significant relationship between the incidence of the 

respondent not allowing use in the past and the 

probability of allowing farm vacations. The direction of 

the relationship was negative as expected. Additionally, 

there was a significant relationship between the 

percentage of field on the respondent's land and the 

probability of the respondent allowing birdwatching. The 

direction of the relationship was negative and expected 

under the assumption that farms with a large amount of 

cultivated land would not prov i d e a suitable setting. 
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Table 6.6 

Tests of Homogeneity and Parameter Estimates 
by Farm Generated Income 

RELATIONSHIP 

0-39% 

Respondents not using 
farmland for recreation 
effect on allowing 
farm vacations 

Respondents not allowing 
use in the past effect 
on allowing photography 

Forested land effect on 
allowing birdwatching 

Forested land effect on 
allowing hiking 

Field effect on allowing 
farm tours 

Farm size effect on 
allowing horseback 
riding 

40-79% 

Forested land effect on 
allowing farm vacations 

80-100% 

Respondents not allowing 
use in the past effect 

CHI 
SQUARE 

4.10 

6.94 

3.80 

7.78 

6.90 

6.08 

3.89 

on allowing farm vacations 3.58 

Field effect on 
allowing birdwatching 4 .32 

PARAMETER PROBABILITY 
ESTIMATE 

-.74894 .0429 

-1. 06412 .0084 

.02985 .0513 

.04644 .0053 

-.03135 .0086 

.05194 .0137 

.04542 .0486 

-1.07003 .0585 

-.03228 .0377 
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6.6.4 Goodness of Fit Measures 

Having tested hypotheses, the overall fit of the 

models were considered. The likelihood ratio statistics 

for the modeled relationships are presented in Table 6.7. 

The models with a non-significant likelihood ratio were 

the models with an acceptable fit to the data. This 

implied, that, in the Duncan Area, there was no evidence 

for rejecting the hypothesis that percentage of forested 

land was a main effect in predicting the probability of 

allowing horseback riding and hiking. 

The models with non-significant likelihood ratios in 

the Victoria Area included the main effects of production 

type on photography, the main effects of farm type on 

farm vacations, and the main effects of forested land on 

hiking. These models were the models with an acceptable 

fit to the data. They implied that there was no evidence 

for rejecting the hypothesis that production type was a 

main effect in predicting the probability of allowing 

photography, that farm type was a main effect in 

predicting the probability of allowing farm vacations, 

and that the percentage of forested land was a main 

effect in predicting the probability of allowing hiking. 

The only model with a non-significant likelihood 
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ratio for male respondents was the model of the main 

effects of not using farmland for recreation on allowing 

farm vacations. This model was the only model with an 

acceptable fit to the data. It implied, that there was 

no evidence for rejecting the hypothesis that male 

respondents not using farmland for recreation was a main 

effect in predicting probability of allowing farm 

vacations. 

The models with a non-significant likelihood ratio 

for the female respondents were as follow: 

1. the model of the main effect of not using farmland 

for recreation on allowing photography; 

2. the models of the main effects of not allowing use 

in the past on allowing photography; 

3. the model of the main effect of farm size on 

allowing horseback riding; and, 

4. the model of the main effect of forested land on 

allowing birdwatching. 

These findings implied the following: 

1. there was no evidence for rejecting the hypothesis 

that not using farmland for recreation 

was a main effect in predicting the probability of 

allowing photography; 



Table 6.7 

Goodness of Fit For Models By Location, 
Gender and Farm Generated Income 
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RELATIONSHIP LIKELIHOOD 
RATIO 

PROBABILITY 

Duncan Area 

forested land effect on 
allowing horseback riding 

forested land effect on 
allowing hiking 

Victoria Area 

forested land effect on 
allowing hiking 

forested land effect on 
allowing horseback 
riding 

farm type effect on 
allowing farm vacations 

production type effect on 
allowing photography 

Male Respondents 

respondents not using 
farmland for recreation 
effect on allowing 
farm vacations 

field effect on allowing 
birdwatching 

Female Respondents 

respondent not using 
farmland for recreation 
effect on allowing 
photography 

respondent not allowing 
use in the past effect 
on allowing photography 

22.89 

23.00 

19.11 

20.54 

0.00 

o.oo 

0.00 

29.08 

0.00 

0.00 

.1949 

.1906 

.0858 

.0575 

1.0000 

1.0000 

1.0000 

.0475 

1.0000 

1.0000 



Table 6.7 Continued 

RELATIONSHIP 

forested land effect on 
allowing horseback 
riding 

forested land effect on 
birdwatching 

farm size effect on 
allowing horseback 
riding 

field effect on 
allowing farm tours 

LIKELI HOOD 
RAT I O 

32 .02 

30.19 

28.85 

36.20 

Male and Female Respondent 

respondent not allowing 
use in the past effect 
on allowing photography 

forested land effect on 
allowing farm vacations 

Farm Generated Income 
0-39% 

respondent not using 
farmland for recreation 
effect on allowing farm 
vacations 

respondent not allowing 
use in the past effect 
on allowing photography 

forested land effect on 
allowing birdwatching 

forested land effect on 
allowing hiking 

field effect on allowing 
farm tours 

farm size effect on 
allowing horseback 
riding 

0.00 

12.57 

o.oo 

0.00 

21. 09 

18.41 

29.93 

28.26 
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PROBABILITY 

.0583 

.0882 

.4202 

.0525 

1.0000 

.1831 

1.0000 

1.0000 

.1339 

.2418 

.1111 

.2493 



Table 6.7 Continued 

RELATIONSHIP 

Farm Generated 
Income 40-79% 

forested land effect on 
allowing farm vacations 

Farm Generated 
Income 80-100% 

respondents not using 
farmland for recreation 
effect on allowing 
farm vacations 

field effect on allowing 
birdwatching 

LIKELIHOOD 
RATIO 

9.37 

0.00 

39.98 

112 

PROBABILITY 

.0526 

1.0000 

.0154 
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2. there was no evidence for rejecting the hypothesis 

that not allowing use in the past was a main 

effect in predicting the probability of allowing 

photography; 

3. there was no evidence for rejecting the hypothesis 

that farm size was a main effect in predicting the 

probability of allowing horseback riding; and, 

4. there was no evidence for rejecting the hypothesis 

that the percentage of forested land was a main 

effect in predicting the probability of allowing 

birdwatching. 

The likelihood ratios revealed, first, that for male 

and female respondents there was no evidence for 

rejecting the hypothesis that not allowing use in the 

past is a main effect in predicting the probability of 

allowing photography; second, there was no evidence for 

rejecting the hypothesis that percentage of forested land 

was a main effect in predicting the probability of 

allowing farm vacations. 

All of the models for the respondents in farm 

generated income class Oto 39 per cent were not 

significant. This implied that there was no evidence for 

rejecting the hypotheses that the independent variables 

were the main effects in predicting the probability of 
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allowing the recreational uses. Additionally, none of 

the models for the respondents in farm generated income 

class 40 to 79 per cent were not significant. 

The only model for the respondents in farm generated 

income class 80 to 100 per cent that was not significant 

was the model of the main effects of respondents not 

using farmland for recreation on allowing farm vacations. 

This implied that there was no evidence for rejecting the 

hypothesis that respondents not using farmland for 

recreation was a main effect in predicting the 

probability of allowing farm vacations. 
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Chapter 7 

IMPLICATIONS AND CONCLUSIONS 

Conversion of farmland to non-agricultural uses has 

been in the past, and still is at present, a concern in 

both developed and developing nations. The pressures 

which have resulted in conversion of farmland have also, 

in part, created an interest in the use of farmland for 

multiple purposes. This thesis has measured farmers' 

preferences in allowing multiple use of their land. This 

objective has been accomplished with the use of a case 

study in the Duncan Agricultural District which describes 

recreational use of farmland and investigates possible 

relationships between interest in allowing recreational 

uses and a number of socio-economic variables. 

7.1 Implications 

Recreational use of farmland in the Duncan 

Agricultural District has occurred in the past, and it is 

occurring at present. In the past, 80 per cent of the 

farm operators allowed use, while at present, 75 per cent 

are allowing use. Farmland in this district appears to 

be most suitable for accommodating hiking, camping, 

birdwatching, photography, and farm tours. 
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It appears, however, that even if farmland is 

suitable for recreation that recreation as a future 

generator of economic income to farm operators is 

unlikely. This may be true for a number of reasons. 

Recreational activities which farm operators feel are 

most suitable uses are those that are generally low 

investment activities that provide simple outdoor 

recreational activities. Results indicate that for most 

activities, with the exception of farm vacations and 

camping, farm operators prefer no access fee. It may be 

suggested that if access fees are charged then the farm 

operator has a duty to maintain the recreational 

resource. This may involve more commitment to 

recreational use than farmers in this district wish to 

make. In addition, the findings indicate that as farm 

size increases, the probability of allowing certain 

recreational uses increases. If it can be assumed that 

larger farms are more financially stable than smaller 

farms, then the farm operator who may be in need of 

recreation as a source of income is less disposed to 

allowing use. 

Prediction of future recreational use of farmland 

may have little to do with stated preferences for 

recreational activities by farm operators. Rather, the 

probability of recreational use of farmland occurring in 
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the future is better estimated by variables such as farm 

size, percentage of field on the farm, percentage of 

forest land on the farm, whether or not the farm operator 

has allowed use in the past, whether or not the farm 

operator uses farmland for recreation, and farm type. It 

has also been revealed that the relationships between 

allowing certain recreational uses and the above 

mentioned variables vary by location of the farm, gender 

of the operator, and percentage of income which is 

derived from the operation of the farm. 

It can be suggested, therefore, that preference and 

behavior in this study have a weak link, and that latent 

process variables influence behavior. Other observations 

which are suggestive, but not statistically significant, 

indicate that latent process variables such as concerns 

of the farm operators about allowing people on their 

property will influence future behavior. These concerns 

include legal (for example, liability problems), economic 

(for example, property destruction leading to an economic 

loss), and social (for example, loss of privacy) 

concerns. 

Results of this study are influenced to a certain 

extent by the limitations of the research design. First, 

the study has taken a narrow focus because it has 
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attempted only to measure the possible supply of 

recreational land. It has yet to be established if there 

is actually a demand within the study area for use of 

farmland for outdoor recreation. In addition, if 

recreation is to serve as an alternative activity which 

does not remove farmland from productivity then measures 

of the biological impacts of different forms of 

recreation should be made. 

Second, there may be a question of how accurate the 

data are when respondents have the opportunity to falsify 

their responses as well as a limited time to consider the 

subject of recreation on their farmland. It may be fair 

to assume that since the topic of the study was not a 

contentious issue, and questions were unobtrusive that 

responses were accurate. In addition, respondents were 

contacted approximately twenty-four hours in advance of 

the interview and were told about the subject matter of 

the questionnaire. It is possible that this gave the 

respondent an opportunity to consider the subject before 

responding to the questionnaire. 

Finally, a number of the variables were measured in a 

simple fashion. Access fees for different recreational 

activities, for example, might be better estimated 

through an experiment of user's willingness to pay. In 



119 

addition, further information might be gained through a 

trade off exercise. A trade off exercise would help not 

only to establish if there are preferred recreational 

uses, but also the levels of use where a farm operator no 

longer prefers that activity. 

7.2 Conclusions 

This thesis has demonstrated that farmland can and 

does provide recreational opportunities. It also 

demonstrates that recreational use while stimulated by 

the same pressures that lead to conversion of farmland to 

non-agricultural uses is not resulting in the same 

conversions. Recreation on farmland in the Duncan 

Agricultural District is occurring for the most part in a 

low intensity and non-conflicting fashion. If the goal 

of protecting farmland must be considered in light of 

other non-agricultural demands placed on the same land, 

then it seems feasible that low intensity recreation can 

occur on farmland while production continues. If demands 

exist, however, for higher intensity recreation 

activities, then it is most likely that production of the 

land would cease. 
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Appendix A 

Swinnerton's Conclusions Concerning 
Recreation on Farmland 

1. The conversion of agricultural land to many forms of 
recreational use is not an entirely irreversible land use 
change. 

2. As a land use type, outdoor recreation retains many 
of the basic characteristics of the countryside and the 
change that takes place is frequently one of function 
rather than form. Intensive forms of recreation 
development do, nevertheless introduce a distinctly urban 
element into rural areas. 

3. The conversion of agricultural land to recreation at 
present is not seen as a major threat to the maintenance 
of the agricultural land base. Competition for 
agricultural land from recreation is considered 
insignificant when compared with the land being taken for 
urban development. 

4. Recreation on agricultural land is a multiple use 
issue. Despite the apparent compatibility between 
recreation and agriculture, the necessary compromise to 
ensure this relationship is becoming increasingly 
difficult to establish and maintain. Agriculture is 
becoming more intensive in its use of land, and 
increasing levels of participation in a variety of 
recreational activities mean that conflicts will 
undoubtedly occur in the future. 

5. the attribute of the agricultural landscape which 
largely determines the recreational capability of 
farmland in the extent and quality of the natural 
environment occurring within an otherwise modified 
environment for agricultural production. As a result, in 
many instances people are having to cross farmland in 
order to reach the non-agriculturally productive areas of 
the rural landscape. 

6. Reference to three groupings of outdoor recreation 
activities (off road vehicles, non-consumptive forms of 
outdoor recreation, and consumptive forms of outdoor 
recreation) illustrates the different perspectives that 
recreationalists have to the recreational use of 
agricultural land. 

7. Use of off road vehicles for recreation is a 
contentious issue. However, productive agricultural land 
offers relatively little attraction for most of these 
user groups. 
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Appendix A Continued 

8. Non-consumptive forms of outdoor recreation engender 
relatively little hostility from the farming community as 
compared with mechanized forms of outdoor recreation. 
However, access to preferred recreation areas such as 
lakes and rivers is seen as a growing problem. In the 
case of environmental groups, increasing concern is being 
expressed about the environmental implications of modern 
farming methods. 

9. Consumptive forms of outdoor recreation are 
traditional uses of rural land, whether they are hunting 
or fishing. In the case of fishermen, access to water 
bodies is perceived as a particular problem. Access is 
an issue with hunters, particularly with the increasing 
tendency for land owners to post their land. There is 
also tension over modern agricultural practices and 
removal of natural habitat for wildlife. Nevertheless, 
for the most part there continues to be an amicable 
relationship between hunters and landowners. 

10. The promotion of farm based recreation and tourism by 
government has been based on the prospect of increasing 
farm income, particularly of marginal farms. However, it 
is evident that not every farmer should or could become 
involved in the operation of recreation or tourism 
enterprises. This farm based recreation and toursim can 
however provide a useful source of income if the 
operation is kept within operating capabilities of the 
host family. 

After: Swinnerton (1982: 171-175) 
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RECREATIONAL USE OF AGRICULTURAL LAND 
in the 

DUNCAN AGRICULTURAL DISTRICT 
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This study is interested in whether you currently allow 
the public use of your property for recreation and which 
activities if any, that you would or would not be willing 
to allow in the future. If you were to allow people on 
all or a portion of your land for recreation there might 
be some activities that you would prefer to allow more 
than others. As well, you might prefer some amount of 
money in return for use by the publ i c. You might also 
prefer certain times of the year to have people using 
your land as well as a certain number of days. Finally, 
you might prefer a certain number of people on your land 
at one time. Your participation is voluntary and your 
responses will remain confidential. 

Location 

Gender 
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A. Introduction 

1. At present do you allow the public onto your land 
for recreational purposes? 

YES 
NO 

2. If you allow people onto your land for recreation 
now: 

a) What types of activities do you allow? 

b) Do you charge a fee? YES 
NO 

If yes, how much is that fee? 

3. Do you have any concerns about allowing the public 
access to your property for recreational purposes? 

YES 
NO 

If you answered yes, what are those concerns? 

4. Do you post your land against trespassing? 
YES 
NO 

5. Do you or your immediate family participate in any 
recreational activities on your farm or other 
peoples farms? 

YES 
NO 

If yes, what are some of the activities that you 
participate in? 



6. If you or your family have used farmland for 
recreational purposes: 
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a) was the farmland owned by you, people that you 
know or are related to? 

b) did you pay to use the land? 
YES 
NO 

If yes, how much was that fee? 

7. Do you think that there are people in the area 
who would like to have access to your property 
for recreational purposes? 

YES 
NO 
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c. Finally, I would like to ask you some questions 
about your property and a few demographic 
questions. 

1. Please tell me how old you were on your last 
birthday? 

2. How many years have you lived on this property? 

3. Do you own or lease this property? 

OWN 
LEASE 
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4. What is the size of this property, that is, how many 
acres or hectares? 

5. Approximately what proportion of your property is: 

STANDING WOODLOT 
BRUSH 
SWAMP 
FIELD 

6. Approximately what proportion of your property is: 

STEEP 
FLAT 
ROLLING 

7. What is the main type of production on this farm? 

LIVESTOCK 
CROP 
FRUIT OR VEGETABLE 
GREENHOUSE 
DAIRY 
SHEEP 
OTHER (SPECIFY) 
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8. What is the estimated household income from all 
sources in 1986? 

$ 5,000 - $9,999 
$10,000 - $14,999 
$15,000 - $24,999 
$25,000 - $34,999 
$35,000 - $44,999 
$45,000 or more 

9. Approximately what proportion of this household's 
income in 1986 was from farming? 

10. Approximately how many days did the farm 
operator(s) work off the farm in 1986? 



Appendix C Questionnaire Proper 

RECREATIONAL USE OF AGRICULTURAL LAND 
in the 

DUNCAN AGRICULTURAL DISTRICT 
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This study is interested in whether you currently allow 
the public use of your property for recreation and which 
activities if any, that you would or would not be willing 
to allow in the future. If you were to allow people on 
all or a portion of your land for recreation there might 
be some activities that you would prefer to allow more 
than others. As well, you might prefer some amount of 
money in return for use by the public. You might also 
prefer certain times of the year to have people using 
your land. Finally, you might prefer a certain number of 
people on your land at one time. Your participation is 
voluntary and your responses will remain confidential. 

Location 

Gender 
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A. Introduction 

1. In the past have you allowed the public onto your land 
for recreational purposes? 

YES 
NO 

2. If in the past you allowed people onto your land for 
recreation: 

a) What was your relationship to those people? 
a) family 
b) friends 
c) neighbours 
d) people that you know 
e) strangers 

b) What types of activities did you allow? 

1. 2. 

c) Did you charge a fee? 

If yes, how much was that fee? 

YES 
NO 

3. 

3. At present do you allow the public onto your land for 
recreational purposes? 

YES 
NO 

4. If you allow people onto your land for recreation now: 

a) What is your relationship to those people? 

a) family 
b) friends 
c) neighbours 
d) people that you know 
e) strangers 

b) What types of activities do you allow? 

1. 2. 

c) Do you charge a fee? 

If yes, how much is that fee? 

YES 
NO 

3. 
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5. Do you have any concerns about allowing the public 
access to your property for recreational purposes? 

YES NO 

If you answered yes, what are those concerns? Rank 
them in order from the thing that concerns you the 
most to the thing that concerns you the least. 

1. 2. 

3. 4. 

6. Do you post your land against trespassing? 
YES NO 

7. Do you or your immediate family participate in any 
recreational activities on your farm or other peoples 
farms? 

YES NO 

If yes, what are some of the activities that you 
participate in? 

1. 2. 

8. If you or your family have used farmland for 
recreational purposes: 

3. 

a) What was your relationship to the people that own 
the land? 

a) family 
b) friends 
c) neighbours 
d) people that you know 
e) strangers 

b) Did you pay to use the land? 

YES NO 

If yes, how much was that fee? 

9. Do you think that there are people in the area who 
would like to have access to your property for 
recreational purposes? 

YES NO 
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C. Finally, I would like to ask you some questions about 
your property and a few demographic questions. 

1. Please tell me how old you were on your last birthday? 

2. How many years have you lived on this property? 

3. Do you own or lease this property? 

OWN 
LEASE 

4. What is the size of this property, that is, how many 
acres or hectares? 

5. Do you help operate this farm? 
YES 
NO 

6. Approximately how many acres of your property is 

STANDING WOODLOT 
BRUSH 
SWAMP 

FIELD 
ORCHARD 
ROCK OUTCROP 

7. Approximately how many acres of your property is: 

STEEP 
FLAT 
ROLLING 

8. What is the main type of production on this farm? 

LIVESTOCK 
CROP 
FRUIT OR VEGETABLE 
GREENHOUSE 

DAIRY 
SHEEP 
POULTRY 
OTHER (SPECIFY) 



9. What is the estimated household income from all 
sources in 1986? 

$ 5,000 - $9,999 
$10,000 - $14,999 
$15,000 - $24,999 
$25,000 - $34,999 
$35,000 - $44,999 
$45,000 - $54,999 
$55,000 - $64,999 
$65,000 or more 

10. Approximately what proportion of this household's 
income in 1986 was from farming? 

a) o - 39% 
b) 40 - 79% 
c) 80 - 100% 
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11. Approximately how many days did the farm operator(s) 
work off the farm in 1986? 

If the farm operator(s) worked off the farm what kind 
of work did he/she do? 



Appendix D 

Descriptive Social and Economic 
Characteristics of the Respondents 

Total Number 

Percentage of Interviews With 
Male Respondents 

Percentage of Interviews With 
Female Respondents 

Percentage of Interviews With 
Male and Female Respondents Together 

Average Age 

Minimum Age 

Maximum Age 

Average Length of Residency 

Total Number of Respondents Willing 
to Reveal Percentage of Income 
From Farm Sources 

Percentage of Respondents Deriving 
0-39% of Income From Farming 

Percentage of Respondents Deriving 
40-79% of Income From Farming 

Percentage of Respondents Deriving 
80-100% of Income From Farming 

Average Number of Days of Off Farm 
Work 

100 

36 

44 

20 

48.7 

26.0 

78.0 

17.5 

100 

43 

15 

42 

132.4 
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VICTORIA AREA 

DUNCAN AREA 

NANAIMO AREA 

Locations of the Respondent's 
Farms 
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LOCATIONS 

N = 100 

PERCENTAGE OF FARMS 

Sooke 

Brentwood Bay 

Metchosin 

Saltspring Island 

Sidney 

Victoria 

Saanichton 

Duncan 

Cobble Hill 

Shawingan Lake 

Chernanius 

Westholrne 

Ladysmith 

Nanaimo 

Crofton 

3.0 

3.0 

4.0 

4.0 

8.0 

11.0 

14.0 

20.0 

11.0 

1.0 

2.0 

2.0 

6.0 

10.0 

1.0 
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Average Farm Size 
Minimum Farm Size 
Maximum Farm Size 

Farms Producing 
Livestock 

Farms Producing 
Crops 

Farms Producing 
Fruits/Vegetables 

Farms Producing 
Greenhouse Produce 

Farms Producing 
Dairy 

Farms Producing 
Sheep 

Farms Producing 
Poultry 

Farms Producing 

Farm Characteristics 

Some Other Type Of Produce 
(Mainly Mixed Farming) 

Farms Reporting 
50% or Less of Flat Terrain 

Farms Reporting 
50% or More of Flat Terrain 

Farms Reporting 
50% or Less of Rolling Terrain 

Farms Reporting 
50% or More of Rolling Terrain 

Farms Reporting 
50% or Less of Steep Terrain 

Farms Reporting 
50% or More of Steep Terrain 

56.2 acres 
O. 3 acres 

500.0 acres 

N = 100 

Per Cent 

11.0 

2.0 

18.0 

10.0 

24.0 

20.0 

3.0 

12.0 

55.0 

45.0 

55.0 

45.0 

97.0 

3.0 
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Recreational Land Use 

Respondents Allowing Recreational 
Use in the Past 

Respondents Allowing Recreational 
Use at Present 

Respondents Using 
Farmland For Recreation 

Recreational Activities That 
Respondents Participated in 

On Farmland 

ACTIVITY 

picnicking 

horseback riding 

hiking 

hunting 

watching wildlife 

camping 

painting 

birdwatching 

fishing 

livestock shows 

4-H activities 
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N = 100 

Per Cent 
80.0 

75.0 

25.0 

PERCENTAGE 
PARTICIPATING 

3.0 

9.0 

6.0 

3.0 

2.0 

1.0 

1.0 

2.0 

1.0 

1.0 

1.0 
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Activity 

Off Road 
Vehicles 

Hiking 

Camping 

Horseback Riding 

Birdwatching 

Photography 

Hunting 

Fishing 

Farm Vacations 

Farm Tours 

U-Pick 

Recreational Activities on 
Farmland 

N = 100 

Percentage Percentage 
Suitable Allow 

25 5 

51 33 

56 25 

36 30 

68 60 

84 75 

12 5 

2 1 11 

35 23 

7 4 63 

11 9 

152 



153 
4P:rrlixI k:r:£££ FEffi' k:r:£Es T.irrEs ard k:r:£Es N..rd:ers 

(A) (B) (C) (D) 
ld:.ivity Ietcai4= 1e.lel of RE, T.irrEs, !er.ca i4= of (B) 

Alloorg tte Nni:ers far k:r:£Es On:::sirg 1e.lel as 
.ld::ivity M:st. ftBfernrl ~ 

Off R::a::l FEE - m cOJ333 fee 100 
\thicles 5 Til£ - d.Irirg amrer 40 

-aryt.irre ro 
NMER - 1-3 p=q:lle/d:ty 100 

Hikirg FEE - m cOJ333 fee 100 
Til£ - d.Irirg wirter 6 

33 - aryt.irre eaµ: 
iitµJt.t:ar rt: fannirg 
e.eits 24 

- aryt.irre €B 
NMER - 1-3 J_:B:ple/d:ty 1B 

- 4--6 p:q:lle,ld:ty 33 
- 7-12 p:q:lle,ld:ty 9 
- 13-25 IE=Ple/d:ty 6 
- m 1:irnit 33 

Gllpirg FEE -m~ ffi 
- $1-4Jta"s:n 20 
- $5-10,1:Ers:n 12 

25 Til£ - d.Irirg amrer 12 
- d.Irirg fall ard 

winter 4 
- aryt.irre eaµ: 

:i.np:ir.tar rt: fannirg 
e.eits 24 

- aryt.irre 24 
NMER - 1-3 i:a:ple/d:ty 32 

- 4--6 p=q:lle/d:ty 4 
- 7-12 p=q:lle/d:ty 20 
- 13-25 IE=Ple/d:ty 20 
- m 1:irnit 24 

H:rs3::a:k 
Ridirg FEE - m cOJ333 fEe 76 

Til£ - aryt.irre enµ: 
iI1p:ir.t:ar rt: fannirg 

30 e.eits 3 
- aryt.irre 73 

N.MER - 1-3 p:q:lle/d:ty 33 
- 4--6 p:q:lle/d:ty 6 
- 7-12 p:r:ple,ld:ty 3 
- 13-25 p:q:lle,ld:ty 6 
- ro l .imit 26 



154 
1gl3l:iix I Ctn:inm 
(A) (B) (c.j (D) 
k:ti.vi.cy Ietmtap Ie.el of Fa:s, T:irres R:!tm!lapaf (B) 

Al1av:irg tte N-l1i::ers fut" k:r:e::F, On:sirg I.e.el as 
ktivi.cy M:Et Frefetm:l Ie.el 

Bhd-.atxhirg FEE - ID a:::t::J3:E fee 100 
Til£ - dJrirg Eptirg an:l 

s..mrer 1.6 
- dJrirg winter 5 
- dJrirg Eptirg to 

fall 1.6 
- acyt.ine eaµ: 

60 n1p:1t:ai rt: .fannirg 
aeits 15 

- acyt.ine 76 
N.MER - 1-3 pa:ple/cay 26 

- ro Urnit 40 
- 4-6 pa:ple/cay 18 
- 7-12 re:pl e/cby 8 
- D-25 fHille/cay 6 

Rdxgrcpq FEE - ro a:::t::J3:E fee 98 
- $1-4/}:::et:~ 1 1.3 

Til£ - acyt.ine 66 
-acyt.inee,ap: 

ii lp:1 ta! rt: .fannirg 
aeits 16 

75 - dJrirg rurrret" 2.6 
- dJrirg ~ an:l 

s..mrer 5 
- dJrirg fall an:l 

winter 5 
- dJrirg winter 2.6 
- dJrirg ~ to fall 1.3 

N.MER - 1-3 pa:ple/cay 52 
- ro Urnit 28 
- 4-6 p:q:ilejcay 14 
- 7-12 p:q:i!.EVcay 2.6 
- D-25 p:q:il.EVcay 2.6 

H.ntirg FEE - ro a::i::e:s fee 100 
TIT£ - acyt.ine 60 

- acyt.ine eap: dJtirg 
5 inp::rtant fannirg 

E!v'01ts 20 
- cln:irg winter 20 

NM£R - 1-3 p:q:ilejcay 80 
- ID Urnit 20 



lgal:lixio:rtinm 
(A) (B) 
k±ivicy Ier-c:a-~....,...... 

F.imirg 

Fcmn 
\a:at.irrs 

Fcmn 'lt1lts 

lJ-P.kk 

Al1oon:J tlB 
ld:ivicy 

ll 

23 

9 

(C) (D) 
Ie.el of R:Es, Tine; 
N.nl:Ers fir la:£!2s 

Ierc:a ~ of (B) 
Orcsirg I.e.e1. as 
M:Et B:efen:erl le.el 

FEE - ro a:I:l::ES fee 
Til£ - acyt.irre 

- drirg s..nrrer 
NMER - 1-3 r:e:plfy'rny 

- ro limit 
-4-6~rny 

100 
81 
1B 
54 
Z7 
1B 

FEE - ro a:I:l::ES ~ 47 
- $5-10/IEts::J l 4 
- $11-15/p::!t.s::J 1 4 
- $16-20/p::!t.s::J l 21 
- mJre tiEn $20/r.ets:J: l 21 

Til£ - dlrirg s..nrrer 47 
- acyt.irre 39 
- dlrirg Ep:irg to fall 8 
- dlrirg Ep:irg arrl s..nrrer 4 

NMER - 1-3 p:qlle/rny 43 
- 4-6 p:qlle/rny 39 
- 13-25 r:e:plfy'rny 13 
- 7-12 pxplfy'rny 4 

FEE - ro a:I:l::ES fee 92 
- $1-4/r.ets::t l 7 

Til£ - acyt.irre 'I7 
- dlrirg Ep:irg arrl s..nrrer 33 
- acyt.irre ~ dlrirg 

' ~ t -F::,...,,.,~ ........ Tilp:ll:'.t:al I ,..s .. u.mu >:, 

e.eits 8 
- drirg winter 7 
- dlrirg fall arrl winter 5 
- dlrirg s..nrrer 4 
- dJr.irg ~ to fall 2 

N.M:ER - m limit 46 
- 13-25 pxplfy'rny 37 
- 7-12 pxplfy'rny 15 

FEE - $11-15/};:ers::n 77 
-$16-20/};:ers::n 11 
- rrore t:h:711 $20 11 

Til£ - dJrin:J 9-lffiEt" 88 
- dJrin:J ~ to fall 11 

NMm - 13-25 pxplfy'rny 44 
- m limit 33 
- 7-12 ~ray 22 



Appendix J 
Non-Significant Relationships 

RELATIONSHIP CHI SQUARE 

1.There are no significant 
effects of location 
on the probability 
of a respondent allowing 
any recreational use. 

2.There are no significant 
effects of the respondent's 
preference for a recreational 
activity on the probability 
of the respondent allowing 
any of the recreational uses. 

3.There are no significant 
effects of the respondents 
not allowing recreational 
use of their land at present 
on the probability of the 
respondent allowing any of 
the recreational uses. 

4.The effect of respondents not using 
farmland for recreation on the 
probability of the respondent 
allowing farm vacations 

5.The effect of respondents not using 
farmland for recreation on the 
probability of the respondent 
allowing hiking 

6.The effect of respondents not using 
farmland for recreation on the 
probability of the respondent 
allowing camping 

7.The effect of the respondents not using 
farmland for recreation on the 
probability of the respondent 
allowing horseback riding 

8.The effect of the respondents not using 
farmland for recrea t i on on the 
probability of the r espondent 
allowing birdwatching 

3.07 

0.73 

0.02 

0.47 

0.22 
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PROBA­
BILITY 

.0796 

.3916 

.8939 

.4941 

.6377 
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RELATIONSHIP CHI PROBA-
SQUARE BILITY 

9.The effect of the respondents not using 
farmland for recreation on the 
probability of the respondent 
allowing farm tours 

10.The effect of the respondents not allowing 
use of their land in the past 
on the probability of the respondent 

0.76 .3846 

allowing hiking 3.36 .0667 

11.The effect of the respondents not allowing 
use of their land in the past 
on the probability of the respondent 
allowing horseback riding 0.00 .9887 

12.The effect of the respondents not allowing 
use of their land in the past 
on the probability of the 
respondent allowing birdwatching 2.29 .1305 

13.The effect of respondents not allowing 
use of their land in the past 
on the probability of the respondent 
allowing farm vacations 2.19 .1393 

14.The effect of respondents not allowing 
use of their land in the past 
on the probability of the respondent 
allowing farm tours 0.19 .6658 

15.The effect of production type on the 
probability of the respondent allowing 
hiking 2.67 .4446 

16.The effect of production type on the 
probability of the respondent allowing 
camping 1.36 .7152 

17.The effect of production type on the 
probability of the respondent allowing 
horseback riding 5.49 .1392 

18.The effect of production type on the 
probability of the respondent allowing 
birdwatching 1.09 .0873 
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Appendix J Continued 

RELATIONSHIP CHI PROBA-
SQUARE BILI TY 

19.The effect of production type on the 
probability of the respondent allowing 
farm tours 3.01 .3894 

20.The effect of percentage of field on the 
probability of the respondent allowing 
horseback riding 0.15 

21.The effect of percentage of field on the 
probability of the respondent allowing 
photography 1.09 

22.The effect of percentage of field on the 
probability of the respondent allowing 
farm vacations 0.38 

23.The effect of percentage of field on the 
probability of the respondent allowing 
camping 0.71 

24.The effect of percentage of field on the 
probability of the respondent allowing 
hiking 0.99 

25.The effect of percentage of forest land 
on the probability of the respondent 
allowing hiking 2.86 

26.The effect of percentage of forest land 
on the probability of the respondent 
allowing camping 1.30 

27.The effect of percentage of forest land 
on the probability of the respondent 
allowing photography 0.26 

28.The effect of percentage of forest land 
on the probability of the respondent 
allowing farm tours 0.70 

29.The effect of farm size on the 
probability of the respondent allowing 
hiking 0.60 

.6976 

.2968 

.5358 

.4011 

.3194 

.0907 

.2551 

.6098 

.4030 

.4370 
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RELATIONSHIP 

30.The effect of farm size on the 
probabilty of the respondent 
allowing camping 

31.The effect of farm size on the 
probability of the respondent allowing 
birdwatching 

32.The effect of farm size on the 
probability of the respondent allowing 
photography 

33.The effect of farm size on the 
probabilty of the respondent allowing 
farm vacations 

34.The effect of farm size on the 
probabilty of the respondent allowing 
farm tours 
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CHI PROBA-
SQUARE BILITY 

0.80 .3702 

0.01 .9204 

1.45 .2284 

0.01 .9320 

0.98 .3224 
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