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The federal government is the largest single landowner in the 11 western

states. The majority of federal lands is grazed by domestic livestock, a

consumptive resource use. Communities have evolved dependent on traditional

consumptive uses. Recently, non-traditional users today have contested public land

management decisions and these users have become strong advocates for changes

in our existing public land policies.

Several grazing policy changes have been discussed in this policy debate.

Changing public land policy means changing the allocation of economic resources

on regional and local levels. Very little is known about the public land rancher,

confounding analysis of policy impacts. Past research suggests that ranchers are

very heterogeneous in terms of individual rancher characteristics and their

economic behavior ranges on a continuum from ranching for personal consumption

to that of a more classical profit maximizing firm. A survey instrument was

designed to collect demographic and socioeconomic data and discrete responses to

proposed policy changes. The policy changes examined include increases in the

grazing fee, reductions in permit size, and elimination of seasons of use.
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Cluster analysis was used to identify groups across a spectrum of

preferences from consumption of the ranching lifestyle to classic profit maximizing

behavior. Eight distinct groups emerge exhibiting a broad range of profit

preference. Ranchers' discrete responses to policy change scenarios were then

modeled using a Random Utility Model (RUM). Determinants modeled include

relevant socioeconomic attributes and the rancher specific opportunity cost of the

policy change in question. The results from the RUM suggest that ranchers do

value consumptive uses and that typical profit maximizing behavior cannot be

expected across all ranchers.

Both analyses present similar policy implications. Both show that

increasing the grazing fee a small amount would likely have very little affect on the

status quo. Also, both results show the heterogeneity of ranchers across the west

and their economic irrationality in the face of policies that increase ranching costs.
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Characteristics of Public Land Grazing Permittees

1 Introduction

1.1 General Problem

To encourage settlement and economic development of the west, Congress

passed the Homestead Act in 1862 granting 160 acres to any citizen over the age of

21. Generally, only the best western lands could be farmed to produce an adequate

living from 160 acres which left the government holding title to many acres of

poorly watered land with little or no capacity for farming. Eventually, the

Homestead Act was amended to allow settlers to acquire 320 and eventually 640

acres of land, but in many areas of the West, this was still not enough land to

support a family. Consequently, many homesteaders used the remaining public

lands as an open access forage resource. In 1897, the Forest Reserves, later to

become the National Forests, began controlling grazing on their lands. It wasn't

until 1934 that the Taylor Grazing Act regulated the grazing on the remainder of

public land. In order to continue encouraging the settlement of the west, user fees

were kept low and other incentives, such as water and range improvements, were

instituted.

Despite efforts to settle the west, the federal government is the largest single

landowner in the 11 western states. The Bureau of Land Management (BLM) and

the United States Forest Service (USFS) administer the bulk of this public land that

totals about 42% of the total land area in the region. Federal ownership by state



varies from 22% in Washington to 77% in Nevada (Table 1.1). The BLM and

USFS manage these lands to provide multiple products including timber, grazing,

mineral production, recreation, environmental conservation, and many other goods

and services.

Table 1.1. Federal Land in the 11 Western States, in millions of acres.

Source: CAST 1996

Domestic livestock grazes approximately 85% of federal lands (CAST

1996). Both management agencies combined administer about 29,925 grazing

permits across the west. These permits cover approximately 21.6 million federal

animal unit months (AUMs) of grazing (CAST 1996). Grazing permit holders

account for over half of the commercial beef cattle in these 11 western states

(CAST 1996). Level of yearlong dependence on public forage varies across the

west with some ranches utilizing federal lands for a large part of their seasonal

2

Total
Acres

BLM
Acres

%
BLM

USFS
Acres

%
USFS

Total
Federal Federal

Arizona 72.7 14.3 20% 11.2 15% 25.5 35%
California 100.2 17.2 17% 20.6 21% 37.9 38%
Colorado 66.5 8.3 12% 14.5 22% 22.8 34%
Idaho 52.9 11.9 22% 20.4 39% 32.3 61%
Montana 93.2 8.1 9% 16.8 18% 24.9 27%
Nevada 70.3 48.0 68% 5.8 8% 53.8 77%
New Mexico 77.8 12.9 17% 9.3 12% 22.2 29%
Oregon 61.6 15.7 26% 15.6 25% 31.4 51%
Utah 52.7 22.0 42% 8.1 15% 30.0 57%
Washington 42.7 0.3 1% 9.2 21% 9.5 22%
Wyoming 62.3 18.4 30% 9.2 15% 27.7 44%
TOTAL 752.9 177.0 24% 140.9 19% 317,8 42%
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grazing capacity and some ranches, in areas where yearlong grazing is possible,

depend on federal lands for most, if not all ATJMs of grazing capacity.

Traditional uses of public land were established by a national policy of

expansion in an effort to settle the west. Communities have evolved dependent on

traditional consumptive uses. These communities have strong ties to this

traditional way of life and their culture reflects this tie (Harp 1999). Traditional

users argue that relatively low fees for public forage are necessary for several

reasons. One, because of the way public lands came into existence, public forage is

inherently lower quality than private forage (Bartlett et al. 1993). Also, private

forage prices are usually inclusive of fencing and other improvements, while public

forage prices usually do not include such improvements, although some

improvements are subsidized by the federal government. Finally, a typical lease of

private forage grants the lessee exclusive rights to the use of that forage while a

public forage permit requires ranchers to share access with the general public.

In recent times, the use of public lands for non-consumptive uses, such as

recreation and preservation, has increased dramatically. In the 1980's, visitor days

on USFS lands increased by approximately 50% (CAST 1996). Also, some

individuals that don't actively use public land have become advocates of

preservation of these lands for environmental reasons. These two new and growing

groups are typically from urban areas and are much more active and vocal than

urbanites from the past, regarding rural land use matters. Generally, these new

activists feel non-consumptive resource uses, such as recreation and preservation,

should be given higher weight than consumptive uses, such as grazing, timber



production and mining when decisions are made concerning public land

management. Specifically, these new activists feel that the grazing of public lands

is a destructive use governed by obsolete policies serving narrow economic

interests (Power 1996). These activists feel that the ranching way of life is

subsidized through low grazing fees and government supplied range and water

improvement practices. Activists also feel that the shift to non-consumptive uses

will not cause the collapse of communities built on traditional uses, as recreation

and other service industries will make up for the losses from elimination of

traditional uses (Power 1996). As a result, public land management decisions

today are usually hotly contested by new activists. Additionally, these new

activists have become strong advocates for changes in our existing public land

policies.

1.1.1 SDecific Problem

Changing land management paradigms means changing the allocation of

economic resources on regional and local levels. In addition, changing public land

grazing policies will impact the social and cultural importance of public lands to

local communities. When policies are considered with such broad ranging impacts,

these decisions should be made using the best available scientific information,

objectively, and, above all, with due care. Improvements can be made in this

analysis process.

In making these tough policy choices, ranch, community, and local/regional

level impacts of policy changes need to be analyzed in an objective way. Assessing

impacts involves many layers of information and many procedures. Marion

4



Clawson, in an interview published in Choices magazine in 1995, suggested an

approach for analyzing public resource policy issues (Vaughn 1995). Clawson's

approach involves gathering the answers to the following six questions:

What is the physical/biological feasibility and what are the
physical/biological consequences of each resource management
measure?
What is each measure's economic efficiency; that is, what are its costs
in relation to its benefits?
What are the welfare and equity implications; that is, who gains and
who pays?
What is its social or cultural acceptability?
What is the measure's operational or administrative practicality? Do
resource users have the skill and technology they need to put the
measure into practice? At the program level, is the appropriation of
funds adequate?
Have the previous five considerations been integrated and reconciled?
Attempting to maximize any single objective by itself could lead to a
different policy choice than if all criteria are considered together.

The Western Regional Research Project (W-192, Rural Communities and Public

Lands in the West: Impacts and Alternatives) is currently involved in such a

project entitled the Western Regional Evaluation of Social and Economic Impacts

of Public Land Policy. This project will develop an analysis tool, based on the

above framework, to assess the impacts of public land management policies on a

firm and regional level. The goal of this project is to provide "scholarship based"

policy analysis tools with a focus on local economic impacts. Development of

these analysis tools will focus on public land grazing. However, in the future it is

hoped to have broad applicability to other public resource uses. The first step in

achieving this goal lies in gathering firm and community level cultural, social, and

economic data consistent with Clawson's framework. Gathering the needed ground

level data will be the focus of this research project.

5



1.1.2 Objectives

Information about social, economic, and demographic characteristics public

land ranchers is needed to more fully explore how their socio-economic attributes

shape the decisions individual ranchers make with implications for how individual

policies will affect these firms. The specific objectives are to:

Survey ranchers to collect social, economic, and demographic data.
Define important attributes influencing ranchers' use of public lands for
seasonal and yearlong grazing capacity.
Define ranchers likely responses to different land use scenarios and to
evaluate whether these responses are predictable given measurable
attributes.

1.2 Literature Review

Following the suggestions in Clawson' s interview, the policy analysis

process requires developing complex social and economic linkages to fully

understand community reactions to policy changes. In the literature, these linkages

have been characterized as fitting a more traditional, rather than modern,

framework for at least some ranchers. Therefore, it is important to discuss the

sociology of ranching. Also, some suggest that many ranchers do not behave

consistently with the assumption of profit maximization and, as a result, a

discussion of the economic rationality of ranchers will be addressed. Next, a

discussion of cluster analysis, a method used to develop distinct population sub-

groups based on rancher attributes, will be included. Finally, a discussion of

Multinomial Logit regression analysis, a method to develop the determinants of

choice, will be conducted.

6



7

1.2.1 Sociology

Ranchers tend to live in small closely knit communities with long shared

economic and social histories and traditions. Many have suggested that the ties

between the economic and social lives of ranchers are very close. Ranching

communities have been characterized as having linkage patterns atypical among

developed nations. Jobes (1987) asserted that small ranching communities have a

gemeinschaft social structure. This structure defines a society by a strong sense of

common identity, close personal relationships and an attachment to traditional and

sentimental concerns (Webster's Unabridged Dictionary). Jobes goes on to suggest

that ranch communities are typically small, isolated, and stable communities

mutually interdependent and independent from outsiders. Within these

communities, tacit norms governing what to do and how to do it have evolved and

are clear to community members. These norms cover the whole range of

community interaction including individual economic action.

Granovetter and Swedberg (1992), in the introduction to their book The

Sociology of Economic Life, extended this argument. In their book they postulate

that economic action is a form of social action, economic action is socially situated

and economic institutions are social constructions. They go on to suggest that

economic action is embedded in social networks and interactions. Economies of

pre-industrialized societies are embedded in social, religious, and political

institutions, and, therefore, economic actions are motivated by these institutions

rather than profit maximization or utility maximization (Granovetter and
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Swedeberg 1995). Ranch communities and economic activity are embedded in

tradition and political institutions.

Thomas Grigsby (1980) asserted public land ranchers have a great deal in

common with subsistence farmers in Less Developed Countries (LDC's). For

example, at least some ranchers consume most of what they produce, use very little

off-farm labor, use traditional/primitive technology with very little change, tolerate

a very low standard of living that is meager by today's standards, and operate in a

decision framework where home consumption, rather that the market, is the

primary focus. Grigsby went on to suggest three reasons why ranchers do not

appear to be typical profit maximizers. One, if a rancher had enough information

he could have a profitable operation and therefore he must not have enough

information. Two, he knows all of the relevant information but chooses to ignore

new methods for the sake of tradition. With this claim, Grigsby implied that the

rancher is trading profit for a good he values more; the maintenance of his lifestyle.

Grigsby stated that characteristics of traditional ranchers, such as independence,

self-sufficiency and individualism work against productivity. Third, ranchers are

extremely risk averse and prefer the status quo. Grigsby finished by suggesting

that reason two explains most public land ranchers, but that the other two reasons

offer insight as well.

From a sociological perspective, some ranchers are strongly tied to their

traditional lifestyles. Holding to this traditional way of life may preclude profit

maximization, at least for some ranchers. As a response to this apparent departure



from the classic, modern model of economic behavior, many studies have been

conducted to test, or at least further develop, the rationality of ranchers.

1.2.2 Rancher Rationality

Smith and Martin's 1972 paper was probably the first paper to look at the

socioeconomic characteristics of public land ranchers. They asserted that ranching

and ranchers can be better understood by viewing the ranch as both a production

unit and as a consumption good. This conclusion is reached by looking at the

willingness of Arizona ranchers to sell their ranches. From the demand side of the

market price equation, purchases of Arizona ranches cannot be made to maximize

return. Supply side prices are so high it suggests extremely low returns on the

opportunity cost of investment on ranches. Smith and Martin hypothesize that this

difference is related to a rancher's, or investor's, desire for consumption goods.

This study uses factor and discriminant analysis to develop the goals and objectives

of public land ranchers by looking at what factors influence ranchers willingness to

sell their ranches. They surveyed 89 ranchers using personal interviews and a

questionnaire containing 33 questions.

Responses to this survey were factor analyzed into eleven goals; land

fundamentalism, family fundamentalism, rural fundamentalism, resource protection

goal, conspicuous consumptionlspeculative attitudes, income satisficing, wealth

satisficing, agricultural orientation, immobility, local orientation, and local social

satisficing. These eleven goals were then grouped into four non-mutually exclusive

categories: 1) ranch fundamentalism, 2) conspicuous consumption/speculative

attitudes, 3) economic satisficing, and 4) ties to the local community. The ranch

9
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fundamentalism category was a combination of the first four goals. Ranchers in

this category derive more utility from ranching than any other activity would

provide. The conspicuous consumption/speculative attitudes category is

characterized by a desire to obtain social and psychological benefits of ranching

while interested in the possibility of ranch price appreciation. Ranchers in this

category are recent purchasers and are typically absentee. The economic satisficing

category is a combination of goals six and seven and ranchers in this category feel

income from ranching is "good enough," receive off-ranch income, and expect

children to continue the ranching enterprise. The final category, ties to local

community, is characterized by strong ties to local communities ofa similar nature

to the ties mentioned in the Jobes paper above. This study was quite thorough and

has been the basis for much of the work discussed below.

Another influential study was conducted by Harper and Eastman (1980) and

focused on the goal hierarchies for small farm operators. Small farm operators

share many of the same economic characteristics with ranchers. Many earn low to

negative returns and Harper and Eastman asserted that profit maximization does not

adequately describe their behavior. They suggested that evaluating goal hierarchies

provides a jumping off point for determining the rationality of small producers.

Using a paired comparisons method, they developed a set of goal hierarchies for

small agricultural producers in New Mexico. Their sample was drawn from all

agricultural producers with less than $40,000 in agricultural sales. A telephone

survey was conducted with a random sample from this population. The

respondents were asked to rank their goals for both the family unit and the firm
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unit. The analysis of these data led them to several conclusions. One, agricultural

enterprises may be viewed as a consumption good, for at least some small

producers. That is, some producers support themselves through off-farm

employment and maintain a farm in order to consume the lifestyle that farming

provides. Family quality of life was listed as the highest goal in both categories

suggesting that the family unit is the relevant focus of further analysis. These

results also suggested that small farmers would be less responsive to a typical

commodity oriented policy approach and that a household production approach or a

time allocation approach may be more appropriate for policy analysis.

Young and Shumway (1991) followed the reasoning from both of the above

studies in their analysis of what socioeconomic characteristics influence the

perception of profit maximization for ranchers. They used a logistic framework for

analyzing the factors influencing the probability that private land ranchers in Texas

choose profit maximization as their primary objective. A mail survey of 992 cow-

calf producers was conducted with a response rate of38%. The results of their

survey suggested that perceived sociological goals did not overrule the profit

maximization goal. Also, secondary economic goals were highly correlated with

profit maximization as the primary goal. They found that their model classified

profit maximizers well, but had trouble classifying non-profit maximizers. Finally,

their results supported the observation that large operators were typically profit

maximizers and that small operators tended not to be profit maximizers. Although

this study was conducted looking at ranchers that utilize only private forage, the
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conclusion that there is a continuum of goals between large and small producers

has interesting implications for public land ranchers.

Bartlett et al. (1989) used a questionnaire very similar to Smith and

Martin's in their study of the motivations of public land permittees in Colorado.

They eliminated some of the redundancy among variables found in Smith and

Martin and added questions on social and family ties and perceived mobility of

resources outside of ranching. They pre-tested 238 surveys and pooled those

responses with a random sample of 1,000 public land permittees in Colorado. Only

351 ranchers responded resulting in a 24% response rate. The survey included

some contingent valuation questions for another study and the researchers felt these

questions angered ranchers causing the low response rate. Using cluster analysis

on the survey data showed that most ranchers were not willing to sell their ranches

given 1983 prices. Also, results showed that respondents valued raising a family

on the ranch and valued owning a ranch regardless of other attitudes. Results also

suggested that the profit motive was significant for clustering, but job and asset

mobility were more significant in defining the clusters. Those ranchers with the

worst job and asset mobility were the most likely to rank profit motive as their

primary goal. Finally, the majority of those surveyed valued ranching for the

lifestyle it provides.

Finally, Biswas et al. (1984) set out to empirically test the rationality of

ranchers in southeast Montana using the Wise-Yotopoulos-Nugent rationality

index. This index has been used widely in Less Developed Countries to test for

rationality, but has rarely been used in higher income countries. This index uses a
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multi-model equation of supply in which input and output prices are permitted to

vary across firms and a firm specific technology efficiency parameter is introduced

to increase realism and relevance. From this model, the rationality index is the

correlation coefficient between the observed natural logarithm of labor and capital

inputs across sample firms. If the firm then uses the exact profit maximizing levels

of capital and labor, the correlation is perfect, and the index, P. equals one. This

metric is not perfect as P = 1 is also consistent with a goal of fixed input

proportions and consistent with a goal of cost minimization for a given level of

output. This index, then, is not rigorous proof of rationality, but a relative scale of

rational behavior. Data on firms were collected from 69 personal interviews of

southeast Montana ranchers. The value of the index for large ranches with greater

than 401 AU's was 0.61, for medium ranchers with greater than 201 but less than

400 AU's was 0.69, and for small ranches with less than 200 AU's was 0.60. They

concluded by stating that the goal of profit maximization is not inconsistent for

southeast Montana ranches. It could also be argued that their results are not

inconsistent with economic satisficing, as the metric used is relative.

1.2.3 Cluster Analysis

Cluster analysis is used widely to classify groups of objects into specific

categories based on the attributes of those objects. This method is very useful in

many disciplines and has come into use in economics as well. Bartlett et al. (1989),

as mentioned above, used this method to classify ranchers into four groups based

on the willingness to sell their ranches, perceived goals and objectives, and other

demographic and socioeconomic attributes. Their study used the BMDP routine
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that uses a K-means clustering algorithm (Bartlett et al. 1989). This procedure is a

non-hierarchical technique that groups objects, not attributes, for large data sets. A

non-hierarchical method was used because the initial partition was set by the

researchers rather than letting a hierarchy be imposed by the most similar

individuals in the survey. Their results suggested that this method is very useful

and meaningful when the objective is to describe associations that form natural

groups.

Bernhardt et al. (1996) also used cluster analysis to classify farm production

practices for the purpose of targeting future cropping systems research. The

objective of their study was to characterize the production practices of groups of

farmers that range from conventional cropping practices to alternative/sustainable

cropping practices. This characterization identified the attributes influencing the

decision to use a given set of practices. This information was used as the basis for

a research and development program that will better serve the needs of farmers

whose individual cropping practices vary across a continuum of practices from

conventional to alternative. This study also used a K-means clustering algorithm

for the same reason listed above. Aside from the study specific results, this study

indicated the strength of this analytical method. The authors felt that this method

provided an excellent basis for targeting problem solving and research across

distinct population subgroups. The study did offer some caution as well.

Clustering variables must be chosen very carefully. Any clustering method will

result in a grouping, but the grouping will only be as relevant as the breadth of the

attributes used. They concluded by stating that the stronger the theoretical
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foundation for choice of attributes, the better the groups will explain the population

sub-groups.

Birkenfeld (1994) used cluster analysis to characterize the diversity among

Utah public land ranch operators. While the main focus of this work is a diffusion

adoption analysis of Utah ranchers, some interesting results emerged from the

cluster analysis. A survey method was used to collect socio-economic and

demographic data from ranchers. Although the cluster literature cautions against

including attributes not strongly tied to theory, Birkenfeld included 30 "personal

and system" (1994; p 28) attributes from his survey that are not named, described,

or defended. Using a K-means clustering algorithm, only three attributes,

dependence on family labor, off-ranch income, and dependence on public forage,

were found to be significant in defining the clusters. Though Birkenfeld did not

describe how the optimum number of clusters was obtained, the analysis resulted in

five clusters. The clusters were named based on the means of descriptive attributes

within the clusters. Barons had low family supplied labor and large operations.

Private part-timers were those that did not depend on ranching for their income and

did not depend on public forage to a large degree. Public part-timers did not

depend on ranching for their income but did depend on public forage to a large

degree. Finally, two categories of medium-sized ranchers highly dependent on

ranch income emerged, those dependent on public forage and those that were not

dependent on public forage. Although lacking in theoretical grounding, the results

that emerged were very consistent with the literature with respect to the type of

ranchers currently running on public land.



16

1.2.4 Multinomial Logit Analysis

Multinomial logit models are increasing in popularity in policy

impact analysis. These models present individuals with a series of unordered,

unranked, discrete choices. Through utility maximization, the selection of one

particular option suggests that the selected option maximizes the utility of that

individual. This particular discrete choice framework has been named the Random

Utility Model (RUM) and is based on McFadden's (1974) work. Within his work,

McFadden explained the choice of a recreation site as a function of the attributes of

the available alternatives (McFadden 1974). Greene (1997) defined three

variations of the RUM and these definitions will be used here. The first type was

labeled the Multinomial Logit Model (MLM) that utilizes only attributes of the

individual as regressors (Greene 1997). The second type was labeled the discrete

choice model that utilizes regressors that are attributes of the choices represented in

the choice set (Greene 1997). Finally, McFadden proposed a third type, the

conditional logit model, that uses both individual attributes as well as attributes of

the choice to explain choices (McFadden 1974, Greene 1997).

RUIVI, like any other model, carries several relevant assumptions. First,

individuals are able to compare the utility from all other decisions conditional on

the selection of a particular option. Second, the relative odds of choosing any pair

of alternatives remains constant regardless of what happens in the remainder of the

choice set and, therefore, there exists no specific pattern of correlation among

errors associated with alternatives called the Independence of Irrelevant

Alternatives (hA). Finally, RUM describes the probability that an individual will
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select any one of the available options and, as a result, the conditional utility

function is assumed stochastic.

As mentioned in the past research section above, Young and Shumway

(1991) used a binary choice logit specification to describe the determinants of

choosing profit maximization as the primary objective for ranch operators. Young

and Shumway used rancher attributes to explain these choices. Skaggs et al. (1994)

used the RUM framework to explore agricultural landowner attributes that

influenced the choice of land use plans after Conservation Reserve Program (CRP)

retirement in the Great Plains region. Skaggs et al. asserted that ranching is less

intensive than agriculture. Fewer inputs are used in ranching relative to cropping,

requiring fewer input suppliers and less hired labor. In addition, ranching supports

smaller populations than agriculture and ranching communities typically have

difficulty supporting schools, hospitals, and other local infrastructures. It was

thought that when large CRP acreages were retired, landowners may convert to

ranching with serious economic implications for the local communities. On the

other hand, the environmental consequences of returning CRP land to ranching

may be less severe than returning the land to intensive agriculture. Because inputs

such as water are scarce, and will become increasingly so in this region it was

hypothesized that most retired CRP lands would be put into livestock production.

The goal of this work was to determine how expiration of CRP contracts would

affect local communities and the environment.

Ex ante predictions of land use decisions must be based on information

provided by the agricultural producers involved in CRP (Skaggs et al. 1994). They
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have the best knowledge of their own circumstances, characteristics, and intentions.

To quote Skaggs et al. (1994), "intentions have been interpreted as the respondents

estimate of the probability the action will be undertaken at a designated time or

within a specified period" (p. 301). As a result, expressed intentions indicated the

probability of pursuing the action was higher than not pursuing that action.

Intentions, then, provided the connection between attitudes and actions (Mitchell

and Carson 1989, Fishbein and Ajzen 1975). Eight hundred and eleven CRP

participants in eastern New Mexico were surveyed and asked how they intended to

respond to CRP retirement (Skaggs et al. 1994). In addition, relevant respondent

attributes were collected. This survey had a 57% response rate. From this study,

the land use choices available to an individual faced with CRP retirement were to;

(a) leave the land in its current state and utilize it for livestock grazing, (b) convert

it back to crop production, (c) use it for some other purpose, or (d) unknown.

Skaggs et al. (1994) asserted that these four choices represented the complete

choice set facing CRP participants. Regressors used within this analysis included

acreage enrolled in CRP, age of participant, whether or not the land was irrigated

previously, participation in off-farm work, type of grass planted on CRP land,

expressed interest in permanent retirement, and whether or not concern about soil

erosion influenced their decision to enroll in CRP in the first place. Analysis was

conducted using the L1MDEP software package and all regressors were significant.

Lin et al. (1996) used a conditional logit model to explore the welfare

effects of changing the allocation of salmon stocks in the Willamette River.

Currently, the entire summer run of salmon is allocated between commercial
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gilinetters in the lower Columbia River and recreational anglers on the Columbia

River and the Willamette River and its tributaries. This article explored the welfare

implications of allocating a portion of this limited salmon run to Native Americans.

Primarily, it focused on how recreational anglers will change their fishing patterns

in the face of changing recreational fishing limits. This model was a conditional

logit model because attributes of both the individual and attributes of the choice

were include explaining the choice of a fishing destination. A survey conducted by

the Oregon Department of Fish and Wildlife (ODFW) identified four general

fishing locations and attributes of those sites as they pertain to recreational angling

were collected. Combining this survey with data from the 1988 Willamette River

Spring Chinook Salmon Run Report, site attributes including angling effort, catch

rates, travel costs, and congestion indices were estimated for each site. Using a

Poisson trip generating function, the number of trips to each site was also

estimated. Anglers were considered to have chosen the particular site if they were

interviewed at that site. Individual angler attributes were also taken from the

ODFW survey mentioned above. The site attributes used in this analysis included

travel cost to the site calculated using three different methods, a fishing quality

index, and a congestion index. The personal attributes used included years of

fishing experience, fishing skill as defined by the number of fish caught divided by

the number of trips taken, angler age, and a dummy variable for boat ownership.

This model was run using several specifications and the best performing model was

used to estimate welfare changes.



1.3 Overall Conceptual Framework

Human behavior is goal oriented and goals are objectives not yet attained

(Young and Shumway 1991). As such, goals provide the motivation that

influences behavior. Borrowing from the behavioral theory of the firm, differences

in goals cause firms to react differently to similar conditions (Patrick and Eisgruber

1968). Given the past work concerning the perceived goals and objectives of public

land ranchers, it is clear that these goals vary across individual ranches.

From the literature review, it is evident that ranchers endure low to negative

returns on their investments in ranching. In the 1970's, Arizona ranches had return

rates that ranged from negative to 1-2%, while prices for ranches seemed well

above a "rational value" based on the capitalized value of the ranches earning

potential (Smith and Martin 1972). Arizona ranch prices remained constant

between 1961 and 1971 maintaining an unexplained, almost constant opportunity

cost above the ranches value in use (Smith and Martin 1972). These results are

supported for small, medium, and large ranches across the west (Harper and

Eastman 1980, Young and Shumway 1991, Fowler and Gray 1988, Workman

1986). This fact alone would suggest that profit maximization is not the primary

goal of public land ranchers. Smith and Martin gave an "alternative framework for

viewing the range cattle economy which views cattle ranching as a consumer item

comprised of many components including the utility derived from consuming

intangibles such as love of land and love of rural values." Ranchers were

considered rational in that they maximized a utility function that included profit

20
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plus many other components. Under this framework, a rancher may not care about

maximizing profit but instead earns a return regarded as satisfactory (Smith and

Martin 1972). The theory of economic satisficing has been used repeatedly in

situations similar to this (Smith and Martin 1972, Katona 1964, Papandreou 1966).

This framework allows for a whole range of desired returns, or levels of profit

preference, across the population of all public land ranchers.

In addition, both Workman (1986) and Fowler and Gray (1988) wrote of the

heterogeneity of ranchers. Fowler calls it the "double infinity" of ranching. The

first infinity arises from the wide array of physical variation existing across western

grazing lands (Fowler and Gray 1988). The second infinity stems from the

different institutional and social aspects of ranchers. Rancher characteristics, such

as managerial ability, skill, and knowledge vary widely across the west (Fowler and

Gray1988). They go on to say that just about every characteristic, from debt level

to planning horizons varies from rancher to rancher. Because of this heterogeneity,

the typical production function approach has been difficult to apply to the ranching

industry. They concluded that efforts should be made to categorize the diverse

population of ranchers so that progress can be made in this direction.

The objective of this thesis is not to test the rationality of public land

ranchers. There has been a significant amount of work trying to definitively

answer this question, yet no definitive answer has emerged. The conclusion that

does emerge, however, is that there are distinct subgroups among the population of

all public land ranchers. The goals and objectives of these ranchers vary across

these subgroups and represent a continuum of management goals from strict profit
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maximization to economic satisficing. Because all public land ranchers cannot be

broadly categorized under the classical profit maximizing assumption, policies

crafted and decisions made based on this assumption will not provide the desired

outcomes. By defining the subgroups of this population through cluster analysis,

policies can be crafted and decisions made based on the attributes of the sub-group

affected by the policy. Because ranch operators are not homogenous in their goals

and objectives, it is important to examine how diversity affects operator decisions.

MLM analysis is an accepted and well-defined method for exploring the

determinants of economic agent behavior and deriving the marginal effect of those

attributes on decisions. Both cluster analysis and MLM provide two distinct

techniques to develop how rancher heterogeneity affects rancher intentions in the

face of policy change. Through this dual mode exploration, more effective policy

solutions can be developed in today's complex and controversial arena of public

land management.

1.4 Methods and Procedures

As discussed above, this project involves three distinct research phases.

The first phase involves data collection using a survey method. The population in

question, the sample to be drawn, and the survey design and implementation will be

discussed. This part will be treated in depth within this introduction, as the

following manuscripts will only contain a summary of the relevant survey facts.

The second phase involves the process of cluster analysis. Nonhierarchical

cluster analysis is described in depth including selection ofa clustering algorithm
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and determination of the validity of the resulting clusters. This method has been

selected because it is a proven exploratory data analysis tool. In this framework,

cluster analysis will be used to develop groups of ranchers whose objectives span a

continuum that range from consuming ranching as a good to ranching as a business.

By establishing these clusters based on economic and socioeconomic

characteristics, the heterogeneous nature of ranchers can be further classified and

understood on broad grounds. By looking at rancher responses to policy changes,

the impacts of these policy changes can be developed so that they more accurately

reflect the diversity in rancher motivations. More specifically, by tabulating these

responses, a non-parametric contingency table can be developed that and used to

predict rancher reactions based on cluster membership. By summing responses

across clusters in these contingency tables, a non-parametric overall contingency

table can be developed. Finally, with some additional data collection, these

contingency tables can be translated into community expenditures that can then be

modeled in an economic impact framework.

The final phase involves the multinomial logit model. The RUM framework

will be discussed at length. This framework develops a parametric method for

analyzing the choice of management strategies in the face of policy change.

Instead of classifying ranchers based on socioeconomic attributes and reading their

response from a contingency table, the attributes of the choice and the attributes of

the individual rancher are used to develop the probabilities that ranchers might

participate in particular management strategies. From this analysis, the marginal

effects of the regressors are also developed. Both the predicted probabilities and



the marginal effects provide powerful tools in the development of economic

impacts.

1.4.1 Data

Because basic socioeconomic and demographic data for BLM and USFS

land grazing permittees are not available from a published data source, a survey of

all federal land grazing permittees was conducted. In order to conduct a survey, a

well-defined population is needed. In this case, no one agency keeps a centralized

list of all permits and the number of permits does not correspond with the number

of operators. As a result, a population list of all operators was developed so a

random sample could be drawn. The survey was then conducted using this sample.

1.4.2 Population

A comprehensive list of all permittees was requested from both the United

States Forest Service (USFS) and the Bureau of Land Management (BLM) to

develop a list of ranch operators using federal grazing permits. According to these

lists, 29,925 grazing permits were available in 1998. Because ranchers can hold

permits from both agencies simultaneously and hold multiple permits from the

same agency, this list of permits contains many duplicate operators. Table 1.2

provides detail on the permits culled from the list. First, address duplicates were

removed from both lists. In addition, the USFS list contained many institutional

permits being used as forage for USFS pack animals and pack animals used by the

general public for recreation purposes. These permits were also removed. Finally,
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the lists were combined and cross-list duplicates (those permittees that hold USFS

and BLM permits jointly) were removed. In the end, 21,018 separate and distinct

operators were found to be using federal grazing permits.

Table 1.2. Permittees to Operators

1.4.3 Survey

Selecting the sample size involves first deciding on the number of usable,

returned questionnaires necessary to perform our analysis. According to Salant and

Dillman (1994) the choice of the sample size is a function of four variables, amount

of error that can be tolerated in each individual response, the population size, the

degree of population variation, and smallest sub-group within the sample from

which responses are needed. For a population of 25,000 with a high degree of

variation, Salant and Dillman stated 1,023 returns are needed for an error rate of

±3%. This number of returns would also provide an adequate number of

observations for cluster analysis, even if the optimum number of clusters proves to

be large.

From the literature, all surveys sent to groups of ranchers had low response

rates when reported. These rates ranged from 24% to 38% returned usable surveys.

25

Total BLM USFS
Total Permits 29,925 18,873 11,052
Duplicates and Institutional Permits (removed) 6,631 3,419 3,212
Cross List Duplicates (removed) 2,276
Total Operators 21,018
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It has been suggested that this low response rate is due to the independent nature of

ranchers in general (Bartlett et al. 1989, Young and Shumway 1991). In addition,

none of these surveys used Salant and Dillman's Revised Total Design Method

(RTDM) for mail surveys which has been shown to yield high response rates.

RTDM is the method that was used for the survey. Salant and Dillman feel this

method, if followed diligently, should yield response rates between 50% and 60%

(Salant and Dillman 1994). Assuming that 95% of the addresses received are

correct addresses and that 50% of surveys returned will be completed correctly, this

survey will need to send out 1,023 .90 .50 = 2153 surveys. Because of budget

limitations, 2,000 operators were randomly selected from the list of operators.

The survey was developed using the past surveys listed in the literature

review as a starting point. Initially, the survey contained nearly 80 questions. This

list of questions was pared down, edited and developed into a suitable format

during three meetings of the W-192 research committee over the course of one

year. The members of this group are range economists and sociologists from the

seven cooperating universities including New Mexico State University, University

of Wyoming, University of Idaho, Colorado State University, University of

Nevada, Reno, Utah State University, and Oregon State University. The

collaborators played a vital role in the development of this survey and helped create

a document applicable to many operations that span a wide geographic area.

In addition to the input of W- 192, combined pre-test/focus group meetings

were held at both Lakeview, Oregon and Santa Fe, New Mexico, two distinctly

different and representative regions in the West. At both of these meetings, local
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range extension agents were asked to invite local ranchers to participate. The

participants were then asked to complete a survey. Once the survey was completed

by each respondent, the floor was opened to a directed discussion of the survey.

Topics discussed included general understandability of the survey questions,

applicability of survey questions to their particular operation, whether or not they

would be able to, or want to, answer some of the more sensitive questions, and

items they would like to see included in the survey. In addition, those ranchers that

participated in the focus groups gave the survey a favorable review and felt they

would respond if they received the questionnaire in the mail. In its final form, the

survey included 29 questions with 119 possible responses (Appendix A).

Of the 2,000 surveys sent out, 54 surveys, or 2.7% of the total were returned

for bad addresses, effectively reducing the sample to 1,946. Five surveys, or

0.456% of the returns, were returned marked as duplicates suggesting that at least

96 duplicates remain in the total population of operators. Of the 1,946 surveys that

actually made it to an operator, 1,168 surveys were returned. One hundred and

sixteen of these surveys were rejected because the respondent had either sold their

ranch, leased out their ranch, no longer used any federal grazing permits, refused to

participate, or failed to respond to more than three questions. If less than three

items were left blank by the respondent, these respondents were kept, with their

missing value to be imputed from the rest of the data. As a result, the overall

response rate is (1,052)/(1,946)*100=54%. A follow-up telephone survey of 100

randomly selected non-respondents revealed that the means of several key

demographic characteristics were not significantly different between respondents
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and non-respondents (Appendix A.4). Therefore, the data presented can be

considered to accurately represent the population of all public land ranchers.

Not all of these surveys were completed correctly, however, and several

sensitive questions like those concerning income and debt load suffered from a

high degree of item non-response. Although question 21, concerning both the

number of permits by agency and the number of AUM's by agency, made it through

the pre-test sessions without a problem, the respondents overall had a very difficult

time answering this question correctly. Responses to the number of permits

question included very large numbers, which is not possible given that the highest

number of permits held by any one operator was less than 10. Similar problems

occured with the number of AUM's response. It appears that individuals wrote

down permit acres, number of months the permit was used, number of animals on

the permits as well as the AUM's authorized by the permit. For the above reasons,

the data from question 21 was thrown out. Because different types of statistical

models will be run on this data, the useable response rate will be addressed for each

method based on the requirements for that specific model.
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2 Using Cluster Analysis to Classify Public Land Grazing Permittees

2.1 Introduction

Traditional uses of public land were established by a national policy of

expansion in an effort to settle the west. Communities have since evolved

dependent on traditional consumptive uses. These communities have strong ties to

this traditional way of life and their culture reflects this tie. Despite efforts to settle

the west, the federal government is the largest single landowner in the 11 western

states. The Bureau of Land Management (BLM) and the United States Forest

Service (USFS) administer the bulk of this public land which totals some 42% of

the total land area in the region. Federal ownership by state varies from 22% in

Washington to 77% in Nevada. The BLM and the USFS manage these lands to

provide timber, grazing, recreation and mineral production, among other products.

The majority, approximately 85%, of federal lands is grazed by domestic

livestock (CAST 1996). Both management agencies combined administer 29,925

grazing permits across the west. These permits cover approximately 21.6 million

federal animal unit months (AUMs) of grazing (CAST 1996). Grazing permit

holders account for over half of the commercial beef cattle in these 11 western

states (CAST 1996). Level of yearlong dependence on public forage varies across

the west with some ranches utilizing federal lands for a large part of their seasonal

grazing capacity and some ranches, in areas where yearlong grazing is possible,

depend on federal lands for most, if not all AUMs of grazing capacity.
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In recent times, the use of public lands for non-consumptive uses, such as

recreation and preservation, has increased dramatically. In the 1980's, visitor days

on USFS lands increased by approximately 50% (CAST 1996). Also, some

individuals that don't actively use public land have become advocates of

preservation of these lands for environmental reasons. These two new and growing

groups are typically from urban areas and are much more active and vocal than

urbanites from the past, regarding rural land use matters. Generally, these new

activists feel non-consumptive resource uses, such as recreation and preservation,

should be given higher weight than consumptive uses, such as grazing, timber

production and mining when decisions are made concerning public land

management. Specifically, these new activists feel that the grazing of public lands

is a destructive use governed by obsolete policies serving narrow economic

interests (Power 1996). These activists feel that the ranching way of life is

subsidized through low grazing fees and government supplied range and water

improvement practices. Activists also feel that the shift to non-consumptive uses

will not cause the collapse of communities built on traditional uses, as recreation

and other service industries will make up for the losses from elimination of

traditional uses (Power 1996). As a result, public land management decisions

today are usually hotly contested by new activists. Additionally, these new

activists have become strong advocates for changes in our existing public land

policies.



2.2 Conceptual Framework

Changing land management paradigms means changing the allocation of

economic resources on regional and local levels. In addition, changing public land

grazing policies will impact the social and cultural importance of public lands to

local communities. When policies are considered with such broad ranging impacts,

these decisions should be made with due care.

In making these tough policy choices, ranch, community, and local/regional

level impacts of policy changes need to analyzed in an unbiased and scientific way.

Assessing impacts involves many layers of information and many procedures.

Individuals affected by policy changes must be identified and defined in a way that

is relevant to the situation. This becomes difficult when dealing with public land

ranchers west-wide because it has been suggested that ranchers are very

heterogeneous. Both Workman (1986) and Fowler and Gray (1988) speak of the

heterogeneity of ranchers. Fowler and Gray call it the "double infinity" of

ranching. The first infinity arises from the wide array of physical variation existing

across western grazing lands (Fowler 1988). The second infinity stems from the

different institutional and social aspects of ranchers. Rancher characteristics, such

as managerial ability, skill, and knowledge vary widely across the west (Fowler

1988). Because of this heterogeneity, the typical production function approach has

been difficult to apply to the ranching industry. Fowler and Gray concluded that

efforts should be made to categorize the diverse population of ranchers so that

progress can be made in this direction.
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In the 1970's, Arizona ranches had return rates that ranged from negative to

1-2%, while prices for ranches seemed well above a "rational value" based on the

capitalized value of the ranches earning potential (Smith and Martin 1972).

Arizona ranch prices remained constant between 1961 and 1971 maintaining an

unexplained, almost constant opportunity cost above the ranches value in use

(Smith and Martin 1972). These results are supported for small, medium, and large

ranches across the west (Harper and Eastman 1980, Young and Shumway 1991,

Fowler and Gray 1988, Workman 1986). This suggests that profit maximization is

not the primary goal of public land ranchers. Instead, Smith and Martin (1972)

suggested that the theory of economic satisficing is more applicable in the case of

the western ranchers. This framework allows for a whole range of desired returns,

or levels of profit preference, across the population of all public land ranchers,

further supporting a high degree of heterogeneity in the population of ranchers

west-wide.

The objective of this paper is to define subgroups of public land ranchers

based on a continuum of management goals from economic satisficing to strict

profit maximization. Past research has led to the conclusion that the goals and

objectives of these ranchers vary across these subgroups. Because all public land

ranchers cannot be broadly categorized under the classical profit maximizing

assumption, policies crafted and decisions made based on this assumption will not

provide the desired outcomes. By defining the subgroups of this population,

policies can be crafted and decisions made based on the attributes of the sub-group



the policy is targeted towards, providing more effective solutions to today's

complex and controversial public land management decisions.

2.3 Cluster Analysis

As defined by Lorr (1983), cluster analysis identifies natural clusters within

a mixture of observations that are believed to represent several distinguishable

populations. Rosenburg and Turvey (1991) go on to add that cluster analysis

includes a set of methods that apply "exploratory techniques to an initially

unclassified data set to discover the underlying categorical structure and to

establish a categorization scheme that allows a mathematical-statistical

interpretation or results." The cluster analysis process is comprised of a series of

steps (Aldenderfer and Blashfield 1984, Romesburg 1984) detailed below.

2.3.1 Selection of Observational Units

The observational units to be categorized must be selected. In this case,

public land permittees are the observational units. Because basic socioeconomic

and demographic data for federal land grazing permittees were not available from a

published data source, a survey of all federal land grazing permittees was

conducted. A comprehensive list of all permittees was obtained from both the

United States Forest Service (USFS) and the Bureau of Land Management (BLM).

According to these lists, 29,925 grazing permits were issued in 1998. Next, address

duplicates, cross agency duplicates and institutional permits were culled from the

population leaving 21,018 individual ranch operators.

36



37

A random sample of2,000 operators was drawn from the population and

mailed surveys based on Salant and Diliman's (1994) Revised Total Design

Method (RTDM). This method involves a series of four mailings spread over the

course of six to eight weeks. If less than three items were left blank by the

respondent, these respondents were kept, with their missing value to be imputed

from the rest of the data. As a result, the useable response rate is 53.5%. A follow-

up telephone survey of 100 randomly selected non-respondents revealed that the

means of several key demographic characteristics were not significantly different

between respondents and non-respondents (Appendix B). Therefore, the data

presented can be interpreted to accurately represent the population of all public land

permittees.

2.3.2 Selection of Rancher Attributes

The variables, or attributes, within each observational unit to be cluster

analyzed must then be selected. These attributes should be selected based on

explicitly stated theory that supports classification (Aldenderfer and Blashfield

1984). Drawing from previous literature, ranchers appear to maximize a utility

function composed of profit and many other attributes. Perceived goals and

objectives are strongly tied to whether or not profit maximization is the primary

goal for continuing in ranching. Both Bartlett et al. (1989) and Smith and Martin

(1972) used a survey method to elicit the reasons public land ranchers continued

ranching in the west. Ranchers were asked to rank the importance ofmany goals

and objectives that ranged from profit motivated objectives to lifestyle objectives.

The same methodology was used for this analysis. The list of goals and objectives
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used in this analysis grew out of Bartlett et al's (1989) and Smith and Martin's

work. In addition, focus group interviews in Oregon and New Mexico were used to

hone the list into seven goals and objectives for continuing ranching listed below

with attribute names in parentheses:

Owning land and a ranch is consistent with my family's tradition,
culture, and values (TRAD)
A ranch is a good place to raise a family (FAMILY).
Living on a ranch allows me to live closer to my friends and family
(FRIEND).
I want to obtain a good return on my investment (PROFIT).
With my skills it would be difficult to obtain ajob outside of the ranch
(SKILLS).
I own a ranch primarily for environmental purposes (ENVIRO).
I continue ranching so I will have a business to pass on to my children
(PASS).

The respondents were asked to rank the importance of each objective on a scale of

one to five.

Much past work has shown that as dependence on agricultural income

increases, the likelihood that the farmer or rancher is a profit maximizer increases

(Young and Shumway 1991, Smith and Martin 1972, Biswas et al. 1984, Harper

and Eastman 1980, and Birkenfeld 1994). Conversely, the lower the dependence

on agricultural income, the more likely an agricultural producer will be in the

industry for consumptive reasons (Smith and Martin 1972, Biswas et al 1984,

Harper and Eastman 1980, and Birkenfeld 1994). For these reasons, income from

different sources will be used as a clustering attribute. Ranchers were asked the

percentage of their total income coming from the following sources (variable

names in parentheses): ranching (RANCH), production of other agricultural

commodities (AGRI), forestry (FOREST), off-farm job (OFFRNCH), retirement
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income (RETIRE), investment income (JNVST), providing on-ranch recreation

services (REC), and other sources (OTHERC). It is thought that there may be an

additional difference in operators that ranch for consumptive purposes. Some may

be retired hobbyists and others may be hobbyists that are still working a full time

job outside of the ranch (Birkenfeld 1994). Because categorical variables cannot be

mixed with quantitative variables for cluster analysis (Everitt 1993), these percent

income variables were converted to categorical responses using six categories

(<5%, 6%-25%, 26%-50%, 51%-75%, 76%-95%, >96%)

Labor and education have been used to describe differences in management

objectives (Young and Shumway 1991, Smith and Martin 1972, Biswas et al. 1984,

Harper and Eastman 1980, and Birkenfeld 1994). Ranchers were asked how many

months of full time and part time labor were supplied by themselves, their spouse,

their children and hired employees. These variables were transformed into full

time months and combined into two variables FAM and HIRED representing the

number of months of family supplied labor and the number of months of hired

labor required to run their operation. It is thought that small ranchers on the

consumptive end of the scale will have the smallest labor requirements, hiring few

laborers and supplying small amounts of family labor. Medium sized ranchers that

depend on most of their income from ranching will have the most family supplied

labor, but will not hire many employees. Also, large ranchers that have little

income from off ranch sources will depend on heavily on hired labor while the

family supplied component will be small relative to the hired portion.
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Education is slightly less transparent. Typically, as the level of education

increases, the likelihood that the individual is operating as a profit maximizer also

increases. On the other hand, it is hypothesized that some hobbyists may be highly

educated, business professionals, that own a ranch for consumptive purposes and

do not function as strict profit maximizers. In this case, education may play a

slightly different role in developing clusters.

Operation scale has also been shown to explain choice of management

goals. The larger the operation, the more likely the goal of profit maximization

supercedes all other goals (Young and Shumway 1991, Smith and Martin 1972,

Biswas et al. 1984, Harper and Eastman 1980, and Birkenfeld 1994). The survey

provides two possible scale variables, deeded acres and herd size across three

animal types. Herd size across three animal types will be used as the scale variable

over deeded acreage because land productivity varies greatly over the west and

herd size describes scale in more absolute terms by controlling for land quality.

The respondents were asked to circle a category indicating the number of cows,

ewes, and horses. The categories included 0, 1-49, 50-99, 100-249, 250-499, 500-

999, and greater than 1,000 animals. These categories represent accepted size

classes in ranch management (Workman 1986).

Finally, respondents were asked to characterize the business organization of

their ranch. Choices included sole proprietorship, limited partnership, general

partnership, sub-chapter S-corporation, sub-chapter C-corporation, and Limited

Liability Company. Each type of organizational structure offers protection from

risk of varying degrees. One would expect that profit maximizing firms would



41

choose to organize their ranch in a fashion that provided the most protection and

that ranchers most interested in consumptive values would have little reason to

pursue organizational structures more complicated than sole proprietorship. For

these reasons, level of business organization was included. Two other variables

that help explain risk preparedness and degree of profit maximization include debt

load and financial stress. For debt load, one would expect those with high debt

loads to be more concerned about the returns from ranching and vice versa.

Respondents were asked to give the percentage of ranch sale price retained, if they

were to sell their ranch, and were presented with four responses that include; <5%,

5%-29%, 30%-59%, 60%-100%, as taken from the USDA's Farm Cost and Return

Surveys (USDA 1993). Finally, financial stress was used as an indicator of a

respondents' ability to obtain loans. Their response was limited to a Likert scale

with 1 representing severe financial stress and 5 representing no stress. It is

thought that those involved in ranching for consumptive use will express a low

degree of stress while those involved in ranching for profit will exhibit higher

degrees of stress related to their debt load and other financial factors.

2.3.3 Selection of the Clustering Algorithm

The clustering algorithm computes similarities among observational units and

differentiates observational units into sub-groups. This project will utilize a K-

means algorithm. This algorithm uses a Euclidean distance similarity measure and

iterative partitioning to differentiate observational units into sub-groups or clusters.

Procedures used to find a local optimum are heuristic and can be described

mathematically as follows:
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D(i, L) = [Au, j) - B(L, i)2
2

2.1

m 2

e[P(M,K)]= D[i,LKl I 2.2

Where i indexes observations from one to M, j indexes the attributes from one to J,

and LK is cluster K containing the ith observation. Additionally, A(i, j) equals the

value of the ith observation of the th attribute, P(M, K) is the partition composed of

K clusters where each of the M observations lie in one of the K clusters, B(L, j) is

the mean of the th attribute of observations in the LIh cluster, D(i, L) is the

euclidean distance between the ith observation and the cluster mean of the Lth

cluster, and, e{P(M,K)] is the error of partition.

First, attributes are sorted according to their distance from the overall

attribute mean. Initial centroids are then chosen based on [1+(LK-1).MIK]

observations. Given the above, the algorithm searches for the partition with the

smallest e[P(M,K)]. Iterations stop when e[P(M,K)] cannot be reduced further.

Beginning with the initial partition, each observation, i, is transferred from its

current cluster LK into every other cluster LK, where Ki. If at least one cluster has

a euclidean distance less than D(i, LK), the observation i is transferred to that

cluster. Transferring all M observations continues until e{P(M,K)] is minimized

across all partitions. This procedure was conducted using the FASTCLUS

procedure in SAS (SAS 1990).
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2.3.4 Solution Validation

Finally, the fourth step in cluster analysis involves testing the validity of the

analysis. First, the optimum number of clusters must be determined. K-means

clustering requires that the number of clusters be established a priori (Bernhardt et

al. 1996). This can pose problems as analytical determination of number of clusters

for a given data set is not definitive. However, several indices can serve as guides

(Jam and Dubes 1988). The ratio of the within sum of squares for the cluster

grouping being analyzed to the within sum of squares for one group is one

appropriate index (Bernhardt et al. 1996). In other words, this index is the percent

of total variation in all variables not accounted for by clustering (Bernhardt et al.

1996). The appropriate number of clusters can be identified by graphing the index

on the number of cluster groups. The point where the slope of this graph begins to

drop dramatically indicates the appropriate number ofgroups. This occurs where

within sum of squares for the cluster grouping is reduced very little by the addition

of another cluster group (Jam and Dubes, 1988).

Because choice of clustering method, attributes, and number of clusters is

inexact, the validation process is very important. Aldenderfer and Blashfield

(1984) provided descriptions of the various tests while Jam and Dubes (1988)

provided in depth technical coverage. Two tests will be used on this analysis, a

significance test on attributes used to create clusters and a significance test on the

external indicator attributes. The first type of significance test is Pearson's chi-

squared test of independence between each variable cluster analyzed and the cluster

groups revealed. This procedure tests which variables are significant in explaining
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the variation across all cluster groups. The null hypothesis is independence between

cluster attributes and cluster groups.

The external variable test, on the other hand, directly tests the generality of

the cluster solution against the relative criteria. Aldenderfer and Blashfield (1984)

suggested that cluster solutions passing this test are better than those that haven't.

Indicator attributes are those attributes that "represent characteristics of other

hierarchical levels especially the socio-economic subsystem" (Bernhardt et al.

1996). Within this survey, those attributes include age, number of social

organizations respondent is involved in, animal production system, income, family

tenure (HISTORY), deeded acres, environmental attitude score (ENVSCOR),

conservation participation score (PARTSCOR), and seasonal dependence on public

forage. The null hypothesis is independence between cluster attributes and cluster

groups. A strong cluster solution should strongly reject this hypothesis. Finally,

multivariate analysis of variance (MANOVA) can be used to test whether the

vector of indicator means is different across groups (Bernhardt et al. 1996). The

null hypothesis is no difference between cluster groups and rejection of this null

would strengthen the validity of the cluster solution.

2.4 Results

Looking at Figure 2.1, two knees occur in the percent of total variation in

all attributes accounted for by the clustering solution graph; one at five clusters and

one at eight clusters. Unfortunately, within FASTCLUS there was no method to

test whether the five cluster solution is better than the eight cluster solution. The
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After looking at the means of the attributes across clusters, eight clusters provide a

better, more explicit set of rancher subgroups than five clusters.

Of the 24 attributes used to form the clusters, only two, the PASS objective

and the percentage of income from the provision of recreation services, proved

insignificant. Table 2.1 presents the means of the attributes by cluster and the

significance test on each variable. Of the 12 external indicator attributes (Table

2.2), only two, number of social organizations and ENVSCOR, proved

insignificant.
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eight cluster solution appears better because 15.7% more variation is described by

eight clusters than five. Because this method is not definitive, qualitative

judgements also count. Rosenburg and Turvey (1991) suggested that the

appropriate number is simply the number that fulfills the objectives of the study.

Figure 2.1 Percent of total variation in all variables

2 3 4 5 6 7 8 10

# of Qusters



Table 2.1. Clustering attribute means by cluster groups.

Cluster Groupsa (means unless otherwise noted)
Hobbyists Professionals

Clustering Attribute Small
Hobbyis

Retired
Hobbyist

Working
Hobbyist

Trophy
Rancher

Diversified
Family

Dependent
Family

Corporate
Rancher

Sheep
Herders

p-

t (n=189) (n=162) (n=63) Rancher Rancher (n=138) (n=45)
(n=117) (n142) (n=196)

Objectivesb TRAD 3.7 4.6 4.5 3.4 4.1 4.9 4.5 4.4
FAMILY 3.7 4.6 4.6 3.3 4.2 4.9 4.5 4.5 0.001
FRIEND 2.8 3.9 3.5 2.1 2.9 4.4 3.5 3.2 0.001
PROFIT 2.6 3.7 3.6 2.6 3.7 4.2 3.6 3.5 0.001
SKILLS 1.5 2.3 1.8 1.3 2.0 3.3 2.3 2.3 0.001

ENVIRO 2.4 2.2 2.3 2.1 1.9 2.3 2.0 2.0 0.001
PASS 1.5 4.3 4.0 2.4 2.3 4.8 4.1 3.8 (NS)

Educationc Didnot
finish HS

5.1 11.1 3.1 0.0 4.2 16.8 3.6 6.7 0.001

GraduatedHS 16.2 23.3 25.3 6.3 25.4 44.9 14.5 11.1
Some college 28.2 36.5 40.7 22.2 45.1 30.6 40.6 35.6
4yeardegree 22.2 15.9 21.6 44.5 21.1 6.1 38.4 44.4

Graduate degree 28.2 13.2 9.3 27.0 4.2 1.5 2.9 2.2
Business Sole

proprietor
70.1 66.7 69.1 22.2 80.3 65.3 9.4 37.8 0.001

Organizatio General
nc partner.

18.8 17.9 15.4 9.5 9.2 20.4 8.7 20.0

Limitedpartner. 4.3 15.3 11.7 6.3 4.2 19.4 11.6 11.1
S corp. 4.3 10.6 1.9 33.4 4.2 9.7 36.2 15.6
C corp. 0.9 0.0 1.2 12.7 1.4 3.6 20.3 4.4

LLC 1.7 1.6 0.6 15.9 0.7 1.0 13.8 11.1
# of Cows 79.5 122.0 143.0 466.7 276.2 295.7 615.2 385.8 0.001
Animalsd

Ewes 27.5 4.4 10.1 0.8 7.8 10.6 3.1 796.0 0.001



Table 2.1 continued.

a

b
Average Likert scale score, l'4east important, 5=most important reason for continuing to ranch.
Represents percentage selecting each category.

d Means based on midpoints of response categories.
1=high debt load, 4=low debt load. Based on USDA debt load categories.

' l=severe financial stress, 5=low financial stress.
g Probability of obtaining Pearson's chi-square statistic for testing independence between cluster grouping and response to the question from the survey. P-
values reported as not significant (NS) if greater than 0 05

Hobbyists Professionals
Clustering Attribute Small

Hobbyist
(n=ll7)

Retired
Hobbyist
(11=189)

Working
Hobbyist
(n=162)

Trophy
Rancher
(n=63)

Diversified
Family
Rancher

Dependent
Family

Rancher

Corporate
Rancher
(n=138)

Sheep
Herders
(n45)

p-

(n=142) (11=196)
Horses 17.0 21.5 20.3 28.6 20.9 20.6 26.1 24.4 0.001

Labor FAM 10.5 17.2 14.9 13.5 20.7 24.6 26.7 27.5 0.001
HIRED 4.5 4.8 2.3 28.2 4.3 3.6 32.0 45.3 0.001

Income RANCH 13.0 21.5 18.2 21.1 74.9 84.7 71.9 80.8 0.001
AGRI 2.3 15.3 1.9 6.9 7.4 5.0 7.1 1,4 0.001

FOREST 2,2 6.1 0.4 0.8 3.0 1.0 2.1 0.7 0.001
OFFRNCH 57,2 5.1 77.4 15.7 7.6 4.8 9.2 6.2 0.001

RETIRE 12.9 36.5 0.5 9.1 1.4 2.5 2.6 0.7 0.001
INVST 11.7 8.8 1.2 40.7 3.2 1.4 3.3 7.1 0,001

REC 1.5 2.8 0.3 3,7 1.2 0.2 2.3 1.0 (NS)
OTHER 0.3 3.1 0.1 1.4 1.0 0.3 1.4 2.0 0.009

Debt Loade 3.7 3.5 3.3 3.8 3.4 3.3 3.4 3.4 0.001
Financial 3.5 2.9 2.5 3.2 2.4 4.5 2.3 2.3 0.001
Stress



Table 2.2. Means of external indicator attributes by cluster.

a Means based on midpoints of response categories.
b Represents percentage selecting each category.

History = respondent's family tenure - personal tenure in years.
d Average Likert scale importance of eight environmental issues, 1=not important, 5=very important.

Average Likert scale participation score. 1=not willing to participate, 5=willing to participate in six riparian conservation practices.
' Percent dependency on public forage sources by season.
g Probability of obtaining Pearson's chi-square statistic for testing independence between cluster grouping and response to the question from the survey. P-
values reported as not significant (NS) if greater than 0 05

Cluster Groups (means unless otherwise noted)
Hobbyists Professionals

External Indicator
Attribute

Small
Hobbyist

Retired
Hobbyist

Working
Hobbyist

Trophy
Rancher

Diversified
Family
Rancher

Dependent
Family
Rancher

Corporate
Rancher

Sheep
Herders

p-

Age 57.46 64.00 51,27 59.02 53.85 61.05 55.61 57.8 0.001
Social Organizationsa 2.53 2.78 2.77 3.00 2.77 2.44 3.15 3.13 (NS)

Production Cow-calf 67.0 71.6 70.6 71.0 73.9 68.8 52.9 43.2 0.001
Systemb

Cow-calf-yearling 10.4 14.8 21.3 21.0 20.4 28.6 42.8 13.6
Stocker 3.5 3.8 1.9 4.8 2.1 1.0 4.3 2.3

Sheep 6.1 1.1 1.9 0.0 0,0 1.0 0.0 38.6
Horse 7.0 4.4 2.5 0.0 2.8 0.5 0.0 0.0
Other 6.1 4.4 1.9 3.2 2.8 0.0 0.0 2.3

Incomea 65,857 44,602 53,491 94,245 42,970 46,926 50,116 53,000 0.001
Historyc 22.39 29.23 36.86 13.25 35.33 29.49 32.99 32.02 0.001

DeededAcres 1,398 2,620 1,563 11,134 4,765 4,058 12,554 14,849 0.001
Envscored 3.22 3.06 3.13 3.05 2.96 3.00 3.02 3.03 (NS)
Partscoree 2.97 2.78 2.99 2.99 2.85 2.60 2.84 3.00 0.026

Spnng Dependency' 17.22 19.74 28.23 17.93 23.44 25.29 21.40 29.00 0.001
SummerDependency' 42.28 43.69 51.03 36.50 50.15 51.14 45.84 51.18 0.010

FallDependency' 31.38 26.84 37.20 24.35 32.10 34.34 30.94 35.64 0.002
WinterDependency'T 14.19 13.76 20.44 25.03 10.27 14.01 13.43 32.84 0.002



Results of the MANOVA analysis are presented in Table 2.3. From this

analysis, one can see that the means of four external indicator attributes social

organizations, ENVSCOR, summer dependency, and fall dependency were not

significantly different across cluster groups. However, the overall test rejects that

the vector of all external indicator attribute means are the same across cluster

groups.

In summary, all groups rank consumptive objectives above profit

maximizing objectives suggesting that all ranchers are economic satisficers with

varying degrees of importance placed on earning potential from the ranch. In fact,

all groups ranked the TRAD and FAMILY objectives as the first or second most

important objectives (Table 2.1). Also, the PROFIT objective was ranked in the

middle of the pack across all groups. From comments written in the margins of the

returned surveys and subsequent follow-up telephone calls, many do not believe

that earning an adequate return is possible given current market conditions.

Therefore, instead of ranking the importance of this objective, some may have

ranked the ability to earn a profit, thus offering some explanation as to why

investment performance was ranked low by most groups. Naming cluster groups

has been widely used within cluster analysis to aid in broadly identifying cluster

groups (Bernhardt et. al, 1996, Bartlett et. al 1989). In order to identify cluster

groups, these groups are given names that describe their central characteristics.

These groups include small (diversified) family ranchers, working hobbyists, sheep

herders, medium (dependent) family ranchers, small hobbyist, retired hobbyist,
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Table 2.3. MANOVA results.

50

a Probability of obtaining an F-ratio larger than that obtained by the analysis. Values less than
alpha=0.05 reject the hypothesis that the mean value is the same across cluster groups.
b
Probability that the F-ratio is due to chance. Values less than alpha=0.05 reject the hypothesis that

the vector of means are the same across all cluster groups.

trophy rancher, and corporate rancher, and there general characteristics are

described below.

2.4.1 Small Hobbyist

Small hobbyists, 11.1% of respondents, have the lowest dependence on

ranching and other on-ranch sources of income of any group. Most of their income

External Indicator Attributes Univariate
Probabilitya

Multivariate
Probabilityb

Age 0.0001
Social Organizations (NS) 0.2460
Production System 0.000 1
Income 0.000 1
History 0.0001
Deeded Acres 0.000 1
Envscore (NS) 0.7272
Partscore 0.0108
Spring Dependency 0.0 189
Summer Dependency (NS) 0.1995
Fall Dependency (NS) 0.1306
Winter Dependency 0.0080

Percent Reduction 25% 0.0250
50% 0.0006

100% 0.0007
Fee Increase $2-$5 (NS) 0.2259

$5-$8 0.0242
>$8 0.0079

Eliminate Season
winter

0.0008

Spring 0.0032
Summer 0.0423

Fall 0.0156
Overall Test 0.0001



comes from off-ranch jobs, but they are slightly more diversified into retirement

income and investment income than the working hobbyists. This group is also

highly educated with a large percentage of its members having graduate degrees.

They also have the smallest herd size and smallest deeded acreage. They rank

PROFIT the lowest of any group, This group has a low overall dependence on

federal forage although they are not the lowest.

2.4.2 Retired Hobbyist

Retired hobbyists, 18% of respondents, are the most dependent on ranching

and agriculture for income compared to the other two groups of hobbyists. In fact,

their dependence on on-ranch sources of income is 49.5%, making the dependence

line harder to draw. It may be more appropriate to classify this group as retired

ranchers rather than retired hobbyists because it is possible they were once family

ranchers that have scaled back their ranching operation in recent years substituting

retirement income, investment income, and off-ranch jobs for the lost ranch

income. Unfortunately, there are no data from this survey to support this claim.

They are also the oldest group.

2.4.3 Working Hobbyist

This group is characterized by a low dependence on ranching income and

other on-ranch income sources and has the highest degree of dependence on off-

ranch job income. They have a relatively small herd size, although they are the

largest of the hobbyists, and own 1,563 deeded acres. While they have ranked the

profit maximization objective high relative to the other groups, they still value

51



52

consumptive uses above profit maximization. It appears that tradition motivates

many in this group because the family tenure variable, history, is largest for this

group (Table 2.2). This suggests that this group ranches to continue a business

started by their family because they appreciate the consumptive value of ranching,

not because they are supporting their family with the income. Overall, this group is

the youngest group and they represent 15.4% of the ranchers responding.

2.4.4 Trophy Rancher

This group has some very interesting characteristics. They self rank the

PROFIT objective very low yet they have very large herds, large deeded acreages,

and high overall labor requirements. In fact, they hire twice as much labor as their

family supplies. They also have the highest income of all the groups, but most of

this income comes from off-ranch sources, particularly investment income. They

are very willing to use business organization to reduce risk as evidenced by the fact

that they are second to the last in terms of using the least risk reducing

organization, sole proprietorship and most involved in LLCts. Trophy ranchers are

also the highest educated with the largest percentage of four year college graduates

and the second highest percentage of graduate school graduates. This group is also

the least dependent on public forage sources. This group constitutes 6% of the

ranchers responding. Although this group ranked the consumptive objectives low

relative to the other groups, it appears that they are using ranching as a

consumptive good. It appears that this group is independently wealthy and owns

very large ranches for purposes other than generating income. It could be argued

that these ranchers are practicing conspicuous consumption. In other words, the



value of owning just any ranch is less to them than the value of owning a very

large, extensive, publicly visible ranch. Unfortunately, this objective was not

represented in the choice set presented in the survey.

2.4.5 Dependent Family Rancher

This group has the highest dependence on ranching income and is the least

diversified into other income sources. This group has very interesting objective

rankings. They give the highest rank to all objectives, with the exception of the

ENVIRO objective, across all clusters, yet they still rank PROFIT fifth. This

suggests that this group feels very strongly about ranching as a way of life. In

addition, this group feels the most trapped in ranching given their ranching skill set

and is also the least educated. This group is organized into partnerships, both

limited and general, more than any other group, however, most of the ranchers in

this category are organized as sole proprietorships. This group exhibits the highest

debt load, but feels a low degree of financial stress. This group is also the least

willing to participate in riparian conservation practices. This group contains 18.6%

of the ranchers responding, making it the largest single group.

2.4.6 Diversified Family Rancher

This group, 13.5% of respondents, has the smallest herd size of any group

dependent on ranching income (Table 2.1). However, they are only slightly smaller

than dependent family rancher. The family moniker is given because of their

relative dependence on family labor on the ranch. This group also has the lowest
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income of any other group. The most striking difference between dependent and

diversified family rancher groups is their degree of diversification. Diversified

family ranchers are less dependent on ranch income and are more diversified into

production of other agricultural commodities, forestry, and off-ranch jobs. Also,

this group ranked the profit maximizing objective the second highest of all groups,

suggesting a high degree of profit maximizing behavior. On the other hand, this

groups still ranks consumptive objectives higher than the profit-maximizing

objective. Overall, this group uses business organization the least to reduce risk.

On average, this group owns 4,765 deeded acres.

2.4.7 Corporate Rancher

This cluster, 13.1% of respondents, is highly dependent on ranching for

income, has the largest herds, in terms of Animal Units, large deeded acreages

(second only to sheep herders). This group also hires the second largest labor

force. Interestingly, however, this group still holds consumptive objectives in high

regard, and the ILINVEST objective is ranked again in the middle of the pack. The

corporate moniker stems from the use of the sub-chapter S and sub-chapter C

corporate status more than any other group. In addition, this group comes in

second in the use of LLC's. Interestingly, this group and the sheep herders are the

most financially stressed of any other group. This is intuitively appealing as both

may require large seasonal loans to pay their hired labor. While most of the other

groups indicate that cow-calf operations are their mainstays, with the exception of



sheep herders of course, this group contains a large number of cow-calf-yearling

operations.

2.4.8 Sheep Herders

This group, 4.3% of respondents, is characterized by their dependence on

sheep as their primary animal production system. This group has large herds and

the largest deeded acreage holding. This group has the highest overall labor

requirement, as would be expected given the nature of sheep herding and hires the

most labor. This group has a very large percentage of four year college graduates.

This group is also highly dependent on ranching income. Also, this group indicated

the highest willingness to participate in riparian conservation activities (Table 2.2).

Finally, this group has the highest dependence on public grazing across all seasons.

2.5 Policy Implications

From the above results it appears that public land ranchers are very

heterogeneous. Their motivations for being involved in ranching vary from

consumption of ranching as a good to behavior that may be better characterized as a

firm engaged in a profit making business. As a result, one-size-fits-all policies may

prove disastrous for those ranchers dependent on ranching for their livelihood. To

explore this idea further, respondents were presented a series of questions that

asked how they would respond to three different percent reductions in permitted

AUM's, three different increases in the grazing fee, and the elimination of each of
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four seasons of use. They respondents were presented with five discrete response

strategies. These strategies include;

Continue = you think your current operation will work in the future or
do not have the resources to change.
Reduce = you will cut back on livestock production, pass operation
down to the next generation, reduce your herd, or sell your ranch.
Intensify = you will intensify your use of private grazing land.
Examples include purchasing or leasing more private land, increasing
irrigati acres, improving forage, instituting a new grazing system, etc.
Diversify = you will diversify your operation either on-ranch or off-
ranch. Examples include pursuing more or better off-ranch
employment, growing different crops for cash sale, offering ranch based
recreation, or adding a new class of livestock.

Unknown = you are not sure what you would do in the face of change.

These categories were developed using advice from peers and rancher focus

groups. Although intensification includes characteristics more generally

considered under extensification, or increasing the scale of an operation, the focus

group participants felt that intensification more appropriately described this choice.

More specifically, in many locales across the west, extensification has become

prohibitively expensive, and many in the focus groups felt that extensification

would only be undertaken as a small step in the process of a larger intensification

plan. Therefore, the above responses are assumed to constitute the entire choice set

facing ranchers under the policy change scenarios. These three broad policy change

scenarios and their corresponding levels were selected because all of these

scenarios and levels of change have been discussed in the public land grazing

policy debate that has developed in the last several decades.

Ranchers in the first scenario were asked how they would respond to

percent reductions (25%, 50%, 100%) in their permitted AUM's (Figure 2.2). In
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the second scenario, ranchers were asked how they would respond to three

increases in the grazing fee ($2-s5, $5-$8, and >$8 increase) over the current level

(Figure 2.3). Finally, ranchers were asked how they would respond to the

elimination of a season of use (winter, spring, summer, and fall) (Figure 2.4). The

MANOVA analysis shows that the mean response to these questions is

significantly different across clusters for all levels of all questions, except one, the

response to the smallest change in the grazing fee (Table 2.3).

Figure 2.2. Responses to percent reductions in AUM's



It is difficult to draw broad conclusions about the data presented in Figures

2.2, 2.3, and 2.4. In fact, drawing broad conclusions defeats the purpose of this

analysis. Instead, these figures indicate the percentage of individual's in that group

that will undertake a given strategy in the face of policy change and given the

characteristics of a particular group of ranchers, their response can be predicted.

This information then, has direct applicability to economic impact modeling on the

regional level by classifying ranchers and quantifying how they will react to policy

changes.

Figure 2.3. Responses to changes in grazing fee
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With that said, some general conclusions do emerge. First, for a relatively

small increase in the federal grazing fee, from $1 .35/AUM to $2-$5/AUM, there is

no significant difference between clusters (Table 2.3). Also, at this small level of

change, the large majority of ranchers will continue their operations as is,

absorbing the additional cost (Figure 2.3). Another interesting result that emerges

concerns selection of the diversification strategy. Across all scenarios and all

levels, diversification is the least frequently selected strategy (Figure 2.2, 2.3, and

2.4). By encouraging income diversification, the stability of those family ranches

dependent on farm or ranch

Figure 2.4. Responses to elimination of season
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income could be increased in the face of policy uncertainty. In addition, as levels

of change increase, the dependent family ranchers and the retired hobbyists select

the unknown response more frequently. This degree of uncertainty deserves further

examination. Perhaps the choice set does not fully reflect the strategies they face,

or, on the other hand, they may feel they are simply backed into a corner with no

hope for recovery in the face of such changes. The latter explanation may hold

some merit for the dependent family ranchers because they ranked the SKILLS

objective highest of any other group (Table 2.1). The SKILLS objective indicates

feelings of being trapped in ranching because ranching is the only profession they

feel qualified to pursue given their skill set. Finally, as the level of change

increases, all groups move away from continuing as a strategy and move into

reduction and intensification, however, no clear pattern emerges between groups

concerning preferences for one particular strategy over another.

2.6 Conclusions

The groups emerging from this analysis represent a continuum of economic

behavior ranging from consumption of ranching as a good to ranching for profit.

Ranching for a profit is a difficult concept because even the dependent family and

corporate ranchers exhibit the consumption of ranching as a good. This fits with

previous results that even large ranchers may act as economic satisficers, producing

an income that is satisfactory, enough to pay the bills, while consuming ranching as

a good (Smith and Martin 1972). These results also help to describe the

heterogeneity of ranchers across the west by first grouping by socioeconomic and
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demographic attributes. Overall, it is interesting to note that hobbyists, those not

dependent on ranching income, comprise 50.4% of all public land ranch operators

in the West. This distinction is arbitrary and is made when the percent of income

derived from on-ranch sources is above(below) 50%. All but one group, the retired

hobbyists are well below this mark. Conversely, 49.6% of all public land ranchers

in the West are dependent, in most cases heavily dependent, on ranching for their

income.

Moving on to policy implications, the selection of the intensification

strategy has implications for the environment and selection of this strategy bears

closer inspection. It is widely accepted that ranching and cattle grazing are less

intensive than commercial agriculture, in terms of water usage, labor inputs, and

chemical usage (Skaggs et al. 1994). As ranchers are forced to move away from

grazing because of federal grazing reductions, some ranchers, as indicated in

Figures 2.2, 2.3, and 2.4, will intensify their agricultural operation on their private

land. Likewise, if in the face of policy changes, ranchers may sub-divide and sell

their ranch property to make up for the lost income. Summing across all

respondents and generalizing to the entire population, public land ranchers' control

14.2 1% of the total land base in the 11 western states (Table 2.4), therefore, more

work needs to done to quantify these environmental impacts.



Table 2.4. Private acreage by cluster.
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Currently, input/output models developed for rural areas in the West use

ranch classifications based on ranch budgets developed by size classes. While this

is acceptable during the development of the base model in software such as

IMPLAIN, these groups may not represent homogeneous groups when strictly

divided by ranch size and when modeling reactions to policy changes. Instead, the

clusters represented here could be used to map expenditure patterns in the face of

policy changes across eight distinct groups based on not only size, but other

socioeconomic characteristics like income, income sources, motivations, and their

stated preferences in the face of such changes. The use of this information in such

a fashion would yield more accurate impacts because better information on rancher

attributes and behavior are used.
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3 Public Land Grazing: Management Responses to Changes in Public Land
Policy

3.1 Introduction

Through the early history of the American West, the government has

pursued policies to encourage the settlement and economic development of the

West. Despite these efforts, the federal government is the largest single landowner

in the 11 western states. The Bureau of Land Management (BLM) and the United

States Forest Service (USFS) administer the bulk of this public land that totals

about 42% of the total land area in the region. Federal ownership by state varies

from 22% in Washington to 77% in Nevada. The BLM and USFS manage these

lands to provide timber, grazing, recreation and mineral production. The majority,

approximately 85%, of federal lands is grazed by domestic livestock (CAST 1996).

These permits cover approximately 21,6 million federal animal unit months

(AUMs) of grazing (CAST 1996).

Communities have evolved dependent on traditional consumptive uses.

These communities have strong ties to this traditional way of life and their culture

reflects this tie (Harp 1999). In recent times, the use of public lands for non-

consumptive uses, such as recreation and preservation, has increased dramatically.

Generally, these new activists feel non-consumptive resource uses, such as

recreation and preservation, should be given more weight than consumptive uses

such as grazing, timber production, and mining when decisions are made

concerning public land management. Specifically, these new activists feel that the
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grazing of public lands is a destructive use governed by obsolete policies serving

narrow economic interests (Power 1996). These activists feel that the ranching way

of life is subsidized through low grazing fees and government supplied range and

water improvement practices. Activists also feel that the shift to non-consumptive

uses will not cause the collapse of communities built on traditional uses, as

recreation and other service industries will make up for the losses from elimination

of traditional uses (Power 1996). As a result, new activists usually hotly contest

public land management decisions. Additionally, these new activists have become

strong advocates for changes in our existing public land policies.

During this public land policy debate, several grazing policy changes have

been discussed including increasing grazing fees, reducing permitted AUM's, and

eliminating specific seasons ofuse. The first change, increasing fees, has been

discussed to eliminate what non-traditional users view as a direct subsidy to public

land ranchers. On the other hand, the other two changes, AUM reductions and

season elimination, have been discussed as policies to reduce environmental

damage to public lands. Changing land management paradigms means changing

the allocation of economic resources on regional and local levels. In addition,

changing public land grazing policies will impact the social and cultural importance

of public lands to local communities. In making these tough policy choices,

community economic, social, and environmental implications must be analyzed in

an objective way. Specifically, this paper begins the analysis process of how

ranchers will alter the management of their ranches in the face of public land

grazing policy changes.



3.2 Conceptual Framework

In the 1970's, Arizona ranches had return rates that ranged from negative to

1-2%, while prices for ranches seemed well above a "rational value" based on the

capitalized value of the ranches earning potential (Smith and Martin 1972). These

results are supported for small, medium, and large ranches across the west (Harper

and Eastman 1980, Young and Shumway 1991, Fowler and Gray 1988, Workman

1986). This fact alone would suggest that profit maximization is not the primary

goal of public land ranchers. Ranchers are considered rational in that they

maximize a utility function that includes profit plus many other components.

Under this framework, a rancher may not care about maximizing profit but instead

earns a return regarded as satisfactory (Smith and Martin 1972).

In addition, federal AUMts of grazing are not traded in open markets.

These permits are leased at fixed rates across the west regardless of quality or the

availability of private forage. By institutional construction, only ranchers with

existing ranches were granted public land grazing leases in the beginning of the

public land grazing system. This system of entitlements is still in existence today.

Trade in these permits is limited to sub-leasing another ranchers permit or through

the acquisition of a privately held ranch that already has a public grazing

entitlement. There is no competitive arrangement for acquiring an existing permit

that is expiring without private property transfer.

Because there is no open market for permits, traditional price information and

market transaction data do not exist for federal grazing permits. In addition, with

good evidence that ranchers behave as economic satisficers rather than profit

67



68

maximizers, ranchers cannot be expected to substitute away from public forage in a

classical manner. Limited dependent variable models, specifically the Random

Utility Models (RUM), are accepted and well-defined methods for exploring the

implications of policy changes when the goods in question are not openly traded.

These models present individuals with a series of unordered, unranked, discrete

choices. Through utility maximization, the selection of one particular option

suggests that the selected option maximizes the utility of that individual, thereby

including non-classical substitution paths in the face of price changes.

3.3 Methods and Procedures

3.3.1 Survey

A comprehensive list of all permittees was received from the United States

Forest Service (USFS) and the Bureau of Land Management (BLM) to develop a

list of ranch operators using federal grazing permits. According to these lists,

29,925 grazing permits were issued in 1998. Address duplicates, cross agency

duplicates, and institutional permits were culled from the population leaving 21,018

individual ranch operators.

The survey was developed with the input of range economists and

sociologists from New Mexico State University, University of Wyoming,

University of Idaho, Colorado State University, University of Nevada, Reno, Utah

State University, and Oregon State University. Also, combined pre-test/focus

group meetings were held at Lakeview, Oregon and Santa Fe, New Mexico, two

distinctly different and representative regions in the West. The participants were
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asked to complete a survey, and then the floor was opened to a directed discussion

of the survey. In its final form, the survey included 29 questions with 119 possible

responses.

A random sample of 2,000 operators was drawn from the population and

mailed surveys based on Salant and Diliman's (1994) Revised Total Design

Method (RTDM). The overall response rate to this survey was 53.5%. A follow-up

telephone survey of 100 randomly selected non-respondents revealed that the

means of several key demographic characteristics were not significantly different

between respondents and non-respondents (Appendix D). Therefore, the data

presented can be interpreted to accurately represent the population of all public land

permittees.

3.3.2 Random Utility Model

Within the survey, respondents were presented a series of questions that

asked how they would respond to three different increases in the grazing fee, three

different percent reductions in permitted ATJM's, and the elimination of each of

four seasons of use. The respondents were presented with five discrete management

alternatives. These alternatives were:

Continue = you think your current operation will work in the future or do
not have the resources to change.
Reduce you will cut back on livestock production, pass your operation
down to the next generation, reduce your herd, or sell your ranch.
Intensify = you will intensify your use of private grazing land. Examples
include purchasing or leasing more private land, increasing irrigated
acres, improving forage, instituting a new grazing system, etc.
Diversify = you will diversify you operation either on-ranch or off-ranch.
Examples include pursuing more or better off-ranch employment,
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growing different crops for cash sale, offering ranch based recreation, or
adding a new class of livestock.

5. Unknown = you are not sure what you would do in the face of change.

These categories were developed using advice from peers and rancher focus

groups, westwide. The above responses are assumed to constitute the entire choice

set facing ranchers under the following policy change scenarios. Ranchers in the

first scenario were asked how they would respond to three increases in the grazing

fee ($2-$5, $5-$8, and >$8 per AUM) from its current level of $1.35/AUM. In the

second scenario, ranchers were asked how they would respond to percent

reductions (25%, 50%, 100%) in their permitted AUM's. Finally, ranchers were

asked how they would respond to the elimination ofa season of use (winter, spring,

summer, and fall).

As with any model, RUM's require certain assumptions. Within the RUM

framework, ranchers are able to compare the utility from all other decisions

conditional on the selection of a particular option. Indirect utility, V(*) is the

maximum of a set of functions Vj(*) defined conditionally on the selection of one

of the above management options, where j = 1, ..., J is the full choice set and where

X is a vector of individual attributes. As adapted from Greene (1997), it follows

that:

V(X1) = MAX (V1(X1),..., Vj(X1)) 3.1

The relative odds of choosing any pair of alternatives remains constant regardless

of what happens in the remainder of the choice set and, therefore, there exists no

specific pattern of correlation among errors associated with alternatives. This

assumption is called the Independence of Irrelevant Alternatives (hA). The
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decisions for each management strategy choice are independent between the levels

of the policy change presented. Finally, RUM describes the probability that an

individual will select any one of the available options and, consequently, the

conditional utility function is assumed stochastic.

Furthermore, each individual, i, faces a set of alternative management

strategy choices, j. Therefore, rancher i choosing optionj will have utility Uj =

U(X1), where X1 is a vector of characteristics of individual i. The utility of the

choice of alternative j by i has two parts, the observable portion V(X) and an

unobservable component, e1. As a result:

U1 = V1(X1) + 3.2

The term is assumed random, additive, and attributed to the variation in the

tastes and preferences of the individual as well as omitted variables. By specifying

a functional form for V(*) and assuming a distribution for the random component,

ejj, the probabilities of choosing one option over another can be estimated.

Estimation of this model is based on the maintained hypothesis of utility

maximization, and therefore i will select j if U> Uik, for all other k in J. It follows

then that:

P(option = j) = P(Uij > Uik, for all other k) 3.3

with U = V1(X) + e then 3.4

P(option = j) = P(V1J + > Vjk + eik)

= P(ek < Vj + Vjj + e) 3.5

If the random error terms are assumed independent and identically distributed as a

type I extreme value distribution, better known as a Weibull distribution, then the



functional form fits the multinomial logit specification. Assuming the indirect

utility function, V(*), is linear:

U=r3'X+ 3.6

where X are the attributes of the individual, If all the above assumptions

concerning the random error term hold, then;

Pij = J
exp(J1) exp(fl'X)

3.7

exp() exp(,8' Xk)
k=1 k=1

The option choice probabilities are used to derive a maximum likelihood function

that, when maximized, yields the parameter estimates. The resulting log likelihood

function for the conditional logit is

in L = in 3.8

where d1 1 if alternative j is chosen by individual i and 0 if not. Newton's method

is used to find the solution (Greene 1997).

From the survey, 29 rancher attributes are available as the determinants of

the choice of management alternative in the face of the above policy changes.

These variables include socioeconomic and demographic variables spanning a wide

range of factors that may be important in describing the rancher choice. The first

attribute, ASSOC, is a dummy variable that indicates whether the rancher is

involved in professional associations. This variable is used widely to describe

adoption behavior and gauge the relative involvement in ranching as a business

(Skaggs et al. 1994, Young and Shumway 1991, Birkenfeld 1994).
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Drawing from previous literature, ranchers appear to maximize a utility

function composed of profit and many other attributes. Human behavior is goal

oriented and goals are objectives not yet attained (Young and Shumway 1991). As

such, goals provide the motivation that influences behavior. Borrowing from the

behavioral theory of the firm, differences in goals cause firms to react differently to

similar conditions (Patrick and Eisgruber 1968). Perceived goals and objectives are

strongly tied to whether or not profit maximization is the primary goal for

continuing in ranching. The list of goals and objectives used in this analysis grew

out of Bartlett et al.'s (1989) and Smith and Martin's (1972) work. In addition,

focus group interviews in Oregon and New Mexico were used to hone the list into

seven goals and objectives for continuing ranching listed below with attribute

names in parentheses:

Owning land and a ranch is consistent with my family's tradition,
culture, and values (TRAD)
A ranch is a good place to raise a family (FAMILY).
Living on a ranch allows me to live closer to my friends and family
(FRIEND).
I want to obtain a good return on my investment (PROFIT).
With my skills it would be difficult to obtain ajob outside of the ranch
(SKILLS).
I own a ranch primarily for environmental purposes (ENVTRO).
I continue ranching so I will have a business to pass on to my children
(PASS).

The respondents were asked to rank the importance of each objective on a scale of

one, least important, to five, most important, as a reason they continue to ranch as a

business.

In addition, two individual attributes typically found in other multinomial

logit specifications are age and income. Age was given as an open ended question
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and will be used as a continuous variable. Income, however, is slightly different.

Because of its sensitive nature, respondents were asked to circle an income interval

from less than $10,000 to greater than $150,000 in $10,000 increments. Their

responses were then coded as the midpoints of those intervals.

Operation scale is thought to influence the choice of management

alternatives. The number of private, deeded acres, ACRES, will be included in the

regression as the scale variable.Two variables that help explain risk preparedness

include debt load and financial stress. For debt load, one would expect those with

high debt loads to be more concerned about the returns from ranching and vice

versa. Respondents were asked to circle the percentage of ranch sale price retained,

<5%, 5%-29%, 30%-59%, 60%-100%, if they were to sell their ranch, as taken

from the USDA's Farm Cost and Return Surveys (USDA 1993). Finally, financial

stress was used as an indicator of a respondents willingness and ability to obtain

loans. Their response was limited to a Likert scale with 1 representing severe

financial stress and 5 representing no stress.

Because tradition plays a role in determining why some ranchers continue

to ranch, family tenure was included as a regressor. Within the survey, respondents

were asked how many years their ranch had been in the family (HISTORY). The

amount of both family supplied labor and hired labor may influence the choice of a

management alternative in the face of policies that increase operating costs. As a

result both of these variables will be modeled. Respondents were asked to indicate

the number of full time months and part time months of labor supplied by

themselves, their spouse, and their children and these three values were converted
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into a variable, FAMLABOR, that describes the total number of full time months of

family supplied labor. Respondents were also asked the same question for hired

labor and their responses were converted into a variable, HIRED, that describes the

total number of full time months of labor the ranch hires. As both the family

supplied labor and hired labor component increases, the likelihood that the rancher

is motivated primarily by profit maximization also increases.

Much past work has shown that as dependence on agricultural income

increases, the likelihood that the farmer or rancher will behave as a profit

maximizer increases (Young and Shumway 1991, Smith and Martin 1972, Biswas

et al. 1984, Harper and Eastman 1980, and Birkenfeld 1994) relative to being in the

industry for consumptive reasons. For these reasons, income from on-ranch

sources will be used as an attribute of the individual. Ranchers were asked the

percentage of their total income coming from the following sources (variable

names in parentheses): ranching (RANCH), production of other agricultural

commodities (AGRI), forestry (FOREST), off-ranch job (OFFRNCH), retirement

income (RETIRE), investment income (INVST), provision of on-ranch recreation

services (REC), and other sources (OTHERC). ONRANCH was created to

represent the percentage of total income derived from livestock, production of other

agricultural products, forestry, and the provision of on-ranch recreation services.

Level of education has also been shown to explain choice of management

goals. The more education the individual rancher has, the more likely the goal of

profit maximization supercedes all other goals (Young and Shumway 1991, Smith

and Martin 1972, Biswas et al. 1984, Harper and Eastman 1980, and Birkenfeld
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1994). Respondents were asked to circle the highest level of education they had

attained across the following five categories: did not finish high school, high school

graduate, some college coursework, four-year college graduate, and completed

graduate degree. Business organization choices included sole proprietorship,

limited partnership, general partnership, sub-chapter S-corporation, sub-chapter C-

corporation, and Limited Liability Company (LLC). Each type of organizational

structure offers protection from risk of varying degrees. One would expect that

profit maximizing firms would choose to organize their ranch in a fashion that

provided the most protection and ranchers most interested in consumptive values

would have little reason to pursue organizational structures more complicated than

sole proprietorship.

Finally, COST, an attribute that will reflect the opportunity cost of the

policy change being examined is included. From the survey, ranchers reported

their relative dependence, in percentage form, on BLM and USFS grazing leases by

season. Also, they reported the number of mother cows, mother ewes, and horses

in their herd in the following categories 0, 1-49, 50-99, 100-249, 250-499, 500-999,

and greater than 1,000 animals. These categories represent accepted size classes in

ranch management (Workman 1986). The mid-points of the categories circled

were then converted to animal units (AU's) using the following factors: 1 cow 1

AU, 1 ewe = 0.15 AU, and 1 horse = 1.8 AU. Because the number of bulls and

calves were not obtained for these ranchers and because the AU's used by these

additional animals may or may not be reported or included in federal permits,

additional AU's were not included in order to be conservative. AU's were
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annualized and divided by four to obtain the total seasonal AUIvI requirement for

each ranch. Each equal seasonal portion was then multiplied by the percentage of

federal dependency by season, creating the seasonal, public grazing requirement for

each ranch in AUM's.

In the case of the fee increase, seasonal requirements were summed to

arrive at the yearly requirement and multiplied by the mid-point of the fee change

level, $3.5, $6.5, and $9.5/AUM respectively, to create COST FEE. For the

percent reductions in federal AUM's, the yearly federal requirement is multiplied

by the opportunity cost of replacing the lost forage to create COST REDUCTION.

For the elimination of season scenario, the seasonal total for the season

being eliminated is multiplied by the opportunity cost of replacing the lost forage to

create COST SEASON. Because private land is scarce and private lease rates vary

widely across the west, it becomes attractive to assume that all lost forage will be

replaced with low to medium quality hay. According to the National Agricultural

Statistical Services' monthly price reports for the period of September 1998 through

August 1999, the average cost of Other Hay, not alfalfa hay, is $70.21 per ton

FOB. (USDA-NASS 1999). One ton of hay provides approximately 2.5 AUM's

of forage, and, therefore, the cost of other hay per AUM is $28.08. Table 3.1

includes the means and standard deviations of all 29 RH5 variables listed above.

3.4 Empirical Estimation

Several interesting situations arise out of the way questions on the survey

were asked. First, all respondents were presented with all bids, or policy levels,
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and asked how they would react to each level. As a result, each respondent is

presented with 10 choice experiments, three for the fee increase scenario, three for

the percent reduction scenario, and four for the season elimination scenario. This

essentially creates as many observations on individual i as there are levels of

change presented. For the purpose of this analysis, all responses and RHS variables

for each scenario were grouped into a single data set with one observation for each

choice experiment. These combined data sets for each scenario were then used

during the modeling procedure using the LIMIDEP 7.0 software (Greene 1998).

Initially, all 29 variables were modeled. Once this initial model was run, all RHS

variables that were insignificant across all choices were eliminated and the model

run again with the smaller set of significant variables. The results for the trim

model are reported below by policy scenario. Only those results that are contrary

to initial hypotheses or shed light on ambiguous effects are discussed.

Because the coefficients from a multinomial logit model represent the

change in the log-odds ratio, interpretation beyond the sign and significance of each

coefficient is not intuitive. Instead, the marginal effect to probability of the change

in any individual attribute provides for easy interpretation. Using equation 3.7, the

marginal effect of any attribute on the choice between any two alternatives, j and k

is:

Sik (m) = = ['(I = k) ' ]'kflm 3.9
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where m is the mth attribute. Interpreting the marginal effects is very intuitive. The

sign indicates the direction of change in probability within the alternative being

Table 3.1. Means of individual attributes.

*Dummy variables Scale

Variable Mean Standard Deviation
ASSOC* 0.513 0.500
TRAD** 4.362 0.972
FAMILY** 4.410 0.922
FRIENDS** 3.467 1.331
PROFIT** 3.553 1.361
SKILLS** 2.164 1.397
ENVIRO** 2.176 1.202
PASS** 3.567 1.377
AGE 57.034 12.540
ACRES 5,360.075 10,828.671
LINCOME $52,985.50 44,135.50
DEBTLD 3,414 0.843
STRESS** 2.655 1.259
HISTORY 30.809 46.604
FAMLABOR 19.648 12.415
HIRED 11.109 43.239
ONRANCH 59.244 38.455
ED1* 0.069 0.253
ED2 * 0.242 0.428
ED3* 0.358 0.479
ED4* 0.228 0.419
EDS* 0.099 0.298
01* 0.575 0.469
02* 0.142 0.494
03* 0.089 0.349
04* 0.099 0.298
05* 0.045 0.208
06* 0.039 0.194
COST FEE $7,978.69 12,325.582
COST $20,085.87 32,454.050
REDUCTION
COST SEASON $8,606.03 14,719.436



80

examined and the value represents the percentage change, in decimal form, that

attribute has on the probability of alternative choice. Because of the way some data

were collected, the marginal effects need further explanation. INCOME was coded

in thousands of dollars, therefore the marginal effect represents the marginal effect

of a $1,000 change in income. On the other hand, COST, was calculated and used

in dollars and the marginal effect represents the effect of increasing the cost by a

single dollar. ACRES were treated the same way. For interpretation, it is helpful

to convert these two marginal effects into the effect of a 1,000 unit change by

moving the decimal three places to the right. Finally, it is important to keep in

mind the nominal units used for each of the other attributes when interpreting

marginal effects.

3.4.1 Increasing the Grazing Fee

Table 3.2 displays the marginal effects and their significance for increasing

the grazing fee. Overall, 10 attributes (ASSOC, PASS, AGE, ACRES, DEBTLD,

STRESS, HIRED, ONRANCH, 06, and COST FEE) were significant for at least

one choice. Due to item non-response in these variables, the useable response rate

for this model is 4 1.85%. The model passes the likelihood ratio test with the null

hypothesis that all betas are equal to zero. Table 3.3 includes the value of the chi-

squared test statistic for this test.



3.4.2 Reductions in Permitted AUM's

Table 3.3 details the marginal effects and their significance from the

reduction in permitted AUM's scenario. This model has nine significant variables

including ASSOC, FAMILY, PROFIT, PASS, AGE, INCOME, FAMLABOR,

HIRED, and COST REDUCTION. Due to item non-response in these nine

variables, the usable response rate for this model is 42.17%. This model also

passes the likelihood ratio test, testing the hypothesis that all coefficients are zero.

Table 3.2. Marginal effects: fee increase.

*significant at 5% level

3.4.3 Elimination of a Season of Use

Table 3.4 displays the results from this model, including the coefficients and their

significance. Generally, 12 attributes were significant across at least one choice

including ASSOC, TRAD, FAMILY, PROFIT, ENVIRO, PASS, iNCOME,
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Manaement Alternative
Variable Reduce Continue Intensify Diversify Unknown
ASSOC 0.026878 0.010413 0.031901* -0.020781 -0.048412
PASS 0.023265* 0.004015 -0.010048 0.007286 0.022011
AGE 0.001585 -0.001657 0.001653* -0.000906 0.00263 1
ACRES 0.000003* 0.000001 0.000000 -0.000001 0.000004
DEBTLD 0.027627* 0.006673 0.013210 0.009589 -0.001844
STRESS 0.019562* 0.029800 -0.006546 0.001140 -0.004833
HIRED 0.000139 0.002816 0.000974* 0.000052 -0.003981
ONRANCH 0.000656* 0.000402 0.000183 0.000156 -0.000085
06 0.092695 -0. 140690 0.073947* 0.003696 -0.029645
COST FEE 0.000007* -0.000017 0.000002* 0.000002* 0.000006

Likelihood Ratio Test: Chi-Square = 326.6 109(0.0000) N = 2340
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DEBTLD, HISTORY, FAMLABOR, ONRANCH, and COST SEASON. Because

of item non-response in these attributes, the useable response rate is 40.48% for this

model. This model also passes the likelihood ratio test, testing the hypothesis that

all coefficients are equal to zero.

Table 3.3. Marginal effects: percent reduction.

significant at 5% level

3.4.4 Model fit issues

Tables 3.5, 3.6, and 3.7 show a cross-tabulation of actual responses versus

the outcomes these models predict. These tables also include the values of both the

likelihood ratio index and the percent correct predictions, both measures of model

fit. These models over-predict reduce and continue alternatives at the expense of

Management Alternatives
Variable Reduce Continue Intensify Diversify Unknown
ASSOC 0.045706* -0.011238 0.014742 -0.015295 -0.033914
FAMILY 0.032944* -0.003216 0,031276* -0.011178 0.012725
PROFIT 0.026774* -0.002478 0.008200 -0.000561 0.021613*
PASS -0.008586 0.013634* -0.002096 0.005299 0.019018*
AGE -0.000490 0.001328* 0.003642* 0.001931* 0.004735*
IINCOME 0.000706* 0.000547* 0,000382 -0.000127 -0.000096
FAMLABOR 0.003396* 0.002689* 0.001593* 0.001420* 0.000534
HIRED 0.000860 0.000194 0.000995* -0.000220 0.001829*
COST 0.000003* 0.000006* 0.000002* 0.000001* 0.000003*
REDUCTION

Likelihood Ratio Test: Chi-Square = 415.5585 (0.0000) N = 2358



* significant at the 5% level
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the intensify, diversify and unknown alternatives. More specifically, this model

has trouble predicting the intensify and diversify response overall. When looking

at rancher response to increase in the grazing fee, more will continue. A similar

result emerges when looking at the season elimination model, with more continuing

in the face of eliminating any one season. While COST SEASON takes into

account the seasonal dependence on federal forage and should accurately reflect the

policy cost, no specific variable was included to measure the effect of season

eliminated. On the other hand, the reduce alternative supercedes all other

alternatives when looking at the percent reduction model. This is intuitively

appealing as the mean of COST REDUCTION is higher than COST FEE or COST

SEASON (Table 3.1).

Table 3.4. Marginal effects: season elimination.

Reduce Continue
Management

Intensify
Alternatives

Diversify UnknownVariable
ASSOC 0.01517 0.00551 0.03215 0.01856* O.O3428*

TRAD -0.01308 -0.01693 0.00380 0.02093* 0.00528
FAMILY 0.00621 -0.00003 0.00676 0.01873* 0.00578
PROFIT 0.02682* -0.00946 0.00452 0.00494 0.02683*
ENVIRO -0.00993 0.01654* 0.00511 0.00082 -0.01254
PASS 0.00218 0.00198 0.O2343* -0.00333 0.02259*
INCOME -0.00025 0.00058* 0.00040* O.00O21* 0000s1'K
DEBTLD 0.03891* 0.02124 0.00952 0.02231* -0.01417
HISTORY 0.00008 0.00038* 0.00002 0.00044* -0.00004
FAMLABOR 0.00176* 0.00233* -0.00005 -0.00065 0.00013
OINRANCH 0.00090* 0.00103* 0.00045 0.00002 0.00060*
COST 0.000010* 0.000022* 0.000003* 0.000002* 0.000006*
SEASON

Likelihood Ratio Test: Chi-square 708.4298 (0.0000) N = 3018
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From the discussion above, a few interesting issues emerge. The ranching

objective variables, when significant, tended to have large marginal effects across

all models. This is appealing when thinking of ranchers as economic satisficers

rather than strict profit maximizers. These models show that the profit objective

(PROFIT), the ranch as a good place to raise a family (FAMILY), the tradition

objective (TRAD), ranching for environmental reasons (ENVIRO), and ranching to

Table 3.5. Predicted vs. actual responses for the fee increase scenario.

have business to pass on to their children (PASS) provide explanatory power in the

choice of management alternatives. ASSOC, DEBTLD, and STRESS also had

strong and intuitive marginal effects when they were significant in the model.

Finally, the remainder of the significant variables had weak marginal effects.

Interestingly, these variables include the attributes that describe income (INCOME

and ONRANCH), scale (ACRES), and costs (COST FEE, COST REDUCTION,

Actual Predicted
Reduce Continue Intensify Diversify Unknown Actual Total

Reduce 224 331 7 0 52 614
Continue 104 609 4 0 37 754
Intensify 97 203 2 0 27 329
Diversify 45 96 2 0 22 165
Unknown 127 271 4 0 76 478
Predicted Total 597 1510 19 0 214 2340

Likelihood Ratio Index = 0.0464 Percent Correct Predictions = 38.93%



Table 3.6. Predicted vs. actual responses in percent reduction scenario.

Table 3.7. Predicted vs. actual response in the Season elimination scenario.
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COST SEASON, FAIVILABOR, and HIRED). These attributes should provide

high explanatory power when describing the behavior of a strict profit maximizing

businesses. This suggests that, while these attributes are important, another

attribute or set of attributes affect the choice of management alternative.

Additionally, the fit of these three models is less than satisfactory. Both the

percent correct predictions and the likelihood ratio indices are low across all

Actual Predicted
Reduce Continue Intensify Diversify Unknown Actual Total

Reduce 500 91 31 0 117 739
Continue 204 159 33 0 57 453
Intensify 233 63 50 0 61 407
Diversify 142 32 13 0 39 226
Unknown 289 72 13 0 159 533

Predicted 1368 417 140 0 433 2358
Total

Likelihood Ratio Index = 0.0570 Percent Correct Predictions = 36.8 1%

Actual Predicted
Reduce Continue Intensify Diversify Unknown Actual Total

Reduce 323 390 7 2 73 795
Continue 83 945 5 0 39 1072
Intensify 148 252 11 0 12 423
Diversify 55 83 0 0 24 162
Unknown 180 292 0 0 94 566
Predicted 789 1962 23 2 242 3018
Total

Likelihood Ratio Index = 0.080 1 Percent Correct Predictions = 45.49%
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models, suggesting several possible explanations for this poor model performance.

First, there may be collinearity in attributes chosen for modeling. Second,

combining the responses to all levels of change within each policy scenario into

one data set may add noise regarding price quantity choices that are either above or

below the demand curve for federal forage. Remember that forage permits are not

traded in open markets and it could be argued that the current price quantity

decision is well below the demand curve. Third, ranchers are very heterogeneous

across many characteristics, including profit preference, and two or more

population subsets may behave so differently from each other that it confounds

model prediction and fit. Fourth, some attribute that informs and influences choice

in the face of grazing policy change has not been captured.

To address the above problems with model fit several alternative model

specifications were tried. First, correlation between all attribute combinations

modeled above and all additional attributes modeled below were tested, and in

these tests, no Pearson's correlation coefficient was higher than 0.2323 6 (p-value

0.000 1) and most were much lower, below 0.1. This suggests that collinearity was

not a problem in any of the models presented here.

Next several alternate model specifications were run and their model fit parameters

are reported in Table 3.8. The first entry, Reported, recounts the fit parameters

from the models presented above. Levels Modeled Separately details the results

from ten models in which the levels of change are disaggregated and the same

attributes of the individual used in the Reported models are used here. Several

interesting things emerge. For the lowest cost levels for the fee change, $2-$5 fee



*LJJ = Likelihood ratio index
**LRT = Likelihood ratio test

87

increase, and season elimination scenarios, eliminate winter and spring, the percent

correct predictions increases dramatically. At the same time, the $2-$5 fee

increase scenario model and the spring season model are both insignificant at the

10% level. This suggests for very low costs ranchers do behave similarly in that

they choose to continue, increasing the accuracy of predictions, but not increasing

LRI significantly. The better predictive power at lower cost levels merely indicates

a unified continue response. The failure of the two models with the best percent

correct predictions to have betas significantly different from zero lends credence to

the theory that some attribute that explains the choice is not captured.

Table 3.8. Alternate model performance.

Model
I Level LRT* % correct LRT** P-value

Reported Fee 0.046 38.93% 326.61 0.000
%Reduction 0.057 36.81% 415.56 0.000

Season 0.080 45.49% 708.43 0.000
Levels Modeled Separately $2 - 5 Fee 0.057 67.66% 93.05 0.236

$5 - 8 Fee 0.053 3 6.82% 126.70 0.00 1
>$8Fee 0.065 40.18% 147.00 0.000

25% Reduction 0.065 40.10% 151.28 0.000
50% Reduction 0.071 38.55% 168.55 0.000

100% Reduction 0.082 42.84% 185.16 0.000
Winter Season 0.074 65.96% 127.69 0.000
Spring Season 0.030 44.96% 68.01 0.130

Summer Season 0.051 37.50% 122.49 0.000
Fall Season 0.043 37.75% 103.28 0.001

Interacted Dummies Fee 0.035 37.50% 259.84 0.000
%Reduction 0.048 35.69% 375.25 0.000

Season 0.021 37.26% 203.09 0.000
Non-interactediDummies Fee 0.041 37.85% 304.14 0.000

%Reduction 0.070 38.56% 505.04 0.000
Season 0.026 38.65% 248.53 0.000
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To further these theories regarding heterogeneity, a cluster analysis was

conducted on this data set. The cluster analysis used an agglomerative cluster

procedure utilizing a K-means clustering algorithm. The attributes of the

individual ranchers selected to define the clusters were chosen to characterize

groups with differing preferences for profit. It was hypothesized that the

distinction between those involved in ranching for primarily consumptive purposes

and those operating as strict profit maximizers was not discrete, but, instead

ranchers would form groups that described a continuum of profit preference from

strict hobbyist to profit maximizer. These attributes included the ranching

objectives described earlier, educational attainment, business organization, number

of cows, sheep, and horses, amount of family supplied labor, amount of hired

labor, income by source as described earlier, debt load, and financial stress.

Eight clusters came out of the analysis that adequately described the

continuum of profit preferences (Table 3.9). In addition, MANOVA was used to

test the hypothesis that rancher responses to the choice experiments were different

across clusters. The responses were significantly different at the 5% level, with the

exception of the $2-$5 fee increase scenario. This result lends credence to the

result above concerning the unified continue response when the policy levels are

modeled separately. Cluster membership was then developed into a set of seven

dummy variables to be used in the modeling procedure. The Interacted Dummies

model involved interacting income and age with the cluster dummies while the

Non-interacted Dummies model involved modeling the dummies and including

only those attributes from the reported model that were not used to develop the



Table 3.9. Clustering attribute means by cluster groups.

Cluster Groupsa (means unless otherwise noted)
Hobbyists Professionals

Clustering Attribute Small
Hobbyis

Retired
Hobbyist

Working
Hobbyist

Trophy
Rancher

Diversified
Family

Dependent
Family

Corporate
Rancher

Sheep
Herders

p-

t (11=189) (n=162) (n=63) Rancher Rancher (11=138) (n=45)
(n117) (11=142) (n196)

Objectivesb TRAD 3.7 4,6 4.5 3.4 4.1 4.9 4.5 4.4
FAMILY 3.7 4.6 4.6 3.3 4.2 4,9 4.5 4.5 0.001
FRIEND 2.8 3.9 3.5 2.1 2.9 4.4 3.5 3.2 0.001
PROFIT 2.6 3.7 3.6 2.6 3.7 4.2 3.6 3.5 0.001
SKILLS 1.5 2.3 1.8 1.3 2.0 3.3 2.3 2.3 0.001

ENVIRO 2.4 2.2 2.3 2.1 1.9 2.3 2.0 2.0 0.001
PASS 1.5 4.3 4.0 2.4 2.3 4.8 4.1 3.8 (NS)

Educationc Didnot
flnishHS

5.1 11.1 3.1 0.0 4.2 16.8 3.6 6.7 0.001

GraduatedHS 16.2 23.3 25.3 6.3 25.4 44.9 14.5 11.1
Some college 28.2 36.5 40.7 22.2 45.1 30.6 40.6 35.6
4yeardegree 22.2 15.9 21.6 44.5 21.1 6.1 38.4 44.4

Graduate degree 28.2 13.2 9.3 27.0 4.2 1.5 2.9 2.2
Business Sole

proprietor
70.1 66.7 69.1 22.2 80.3 65.3 9.4 37.8 0.001

Organizatio General
nc partner.

18.8 17,9 15.4 9.5 9.2 20.4 8.7 20.0

Limitedpartner. 4.3 15.3 11.7 6.3 4.2 19.4 11.6 11.1
S corp. 4.3 10.6 1.9 33.4 4.2 9.7 36.2 15.6
Ccorp. 0.9 0.0 1.2 12.7 1.4 3.6 20.3 4.4

LLC 1.7 1.6 0.6 15.9 0.7 1.0 13.8 11.1
#of Cows 79.5 122.0 143.0 466.7 276.2 295.7 615.2 385.8 0.001
Anlmalsd

Ewes 27.5 4.4 10.1 0.8 7.8 10.6 3.1 796.0 0.001



Table 3.9 continued.

a23 percent of total variation in variables is accounted for by the cluster groups.
b Average Likert scale score, 1=least important, 5=most important reason for continuing to ranch.
Represents percentage selecting each category.

d Means based on midpoints of response categories.
1=high debt load, 4=low debt load. Based on USDA debt load categories.
1=severe financial stress, 5=low financial stress.

g Probability of obtaining Pearson's chi-square statistic for testing independence between cluster grouping and response to the question from the survey. P-
values reported as not significant (NS) if greater than 0 05

Hobbyists Professionals
Clustering Attribute Small Retired Working Trophy Diversified Dependent Corporate Sheep p-

Hobbyist Hobbyist Hobbyist Rancher Family Family Rancher Herders
(n=1l7) (n189) (nzrl62) (n=z63) Rancher Rancher (w=138) (n=45)

(n=l42) (n=196)
Horses 17.0 21.5 20.3 28.6 20.9 20.6 26.1 24.4 0.001

Labor FAM 10.5 17.2 14.9 13.5 20.7 24.6 26.7 27.5 0.001
HIRED 4.5 4.8 2.3 28.2 4.3 3.6 32.0 45.3 0.001

Income RANCH 13.0 21.5 18.2 21.1 74.9 84.7 71.9 80.8 0.001
AGRI 2.3 15.3 1.9 6.9 7.4 5.0 7.1 1.4 0.001

FOREST 2.2 6.1 0.4 0.8 3.0 1.0 2.1 0.7 0.001
OFFRNCH 57.2 5.1 77.4 15.7 7.6 4.8 9.2 6.2 0.001

RETIRE 12.9 36.5 0.5 9.1 1.4 2.5 2.6 0.7 0.001
INVST 11.7 8.8 1.2 40.7 3.2 1.4 3.3 7.1 0.001

REC 1.5 2.8 0,3 3.7 1.2 0.2 2.3 1,0 (NS)
OTHER 0.3 3.1 0.1 1.4 1.0 0.3 1.4 2.0 0.009

Debt Loade 3.7 3.5 3.3 3.8 3.4 3.3 3.4 3.4 0.001
Financial 3.5 2.9 2.5 3.2 2.4 4.5 2.3 2.3 0.001
Stress
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cluster to avoid collinearity. Neither model improved the model fit parameters,

and, in fact, most model fit parameters suffered in these new models.

Implicitly modeling heterogeneity in the last two models and having it fail

to increase performance suggests that ranchers behave irrationally, at least in

regards policy cost and other attributes that describe profit preference. Finally, the

explanation for poor model fit boils down to a two part explanation. From the

initial specification, indirect utility is composed of observed and unobserved

components of utility. The unobserved component contains the effects of differing

tastes and preferences in addition to attributes that were omitted from the model.

From the outset, many traditional and non-traditional rancher attributes were

modeled because past work suggests that classical profit maximizer attributes may

not explain the behavior of ranchers. This survey did not try to establish a value of

the amenity or consumptive component. In the end, then, ranchers are irrational in

regards to profit and perhaps this irrationality could be better described by

developing an attribute that describes the amenity or consumptive value associated

with ranching.

3.5 Conclusions

Some general policy conclusions do emerge from the analysis. Using the

average number of AUM's used by public land ranchers and the marginal effects of

increasing costs, policy thresholds can be developed (Table 3.10).

Within the fee increase scenario, it would take a fairly significant increase in the

grazing fee, $6.62/AUM, to get 25% of ranchers to reduce and it would take a fee



a smaller increase than represented by the fee increase scenario. The explanation

for this result lies in the seasonal nature of this scenario. At the modeled cost, the

number of AUM's reduced corresponds to one of the less dependent seasons, like
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almost double that number, $11.86, to increase that probability to 35%. The model

with the highest total cost, the percent reduction scenario, also has the highest

percent of reducers at 57.85%, and to increase this number 10%, the percent

reduction would need to increase from 59.37% to 98.52%. This suggests that even

if almost all federal forage were taken away from ranchers, only 67.85% would

reduce. The season elimination scenario has a very similar response when

compared to the fee increase scenario, at the modeled cost. To increase the number

choosing to reduce by 10% the total cost would need to rise to $10,000.00. This is

Table 3.10 Policy response thresholds

Policy Scenario
Fee Increase Percent Reduction Season Elimination

Percent predicted to reduce 25.5 1% 57.85% 26.14%
Percent predicted to continue 64.53% 17.68% 65.01%
Marginal effect of cost (dollars) 0.000007 0.000003 0.00001
Modeled cost (mean) $7,978.69 $20,085.87 $8,606.03
Cost to increase probability of

reducing by 10%
$14,285.71 $33,333.33 $10,000.00

Modeled price/AUM $6.62
Price/AUIM to increase probability

of reducing by 10%
$11.86

AUM's of hay modeled 715.31 306.48
AUM's of hay for 10% increase 1,187.08 356.13
Percent reduction modeled 59.37%
Percent reduction to increase

probability of reducing by 10%
98.52%

Current price/AUM $1.35 Mean AUM's = 1,204.87
Current average fee = $1,626.57 Price of hay/AUM = $28.08
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winter or spring. To increase the reduce response 10%, a season with a higher

dependence, like summer or fall would need to be eliminated. This suggests that

moving from excluding low dependency season to excluding higher dependency

season is more damaging to ranchers than the total policy cost implies.

With regard to policy implications, increasing the grazing fee a small

amount, reducing permitted AUM's a small amount, or eliminating a low

dependency season of use would likely have a small effect in the number of

ranchers that substitute away from public forage and move into reduction or other

alternatives. Many of those arguing for increased fees feel that the current level

subsidizes public land ranching. While very few argue that the federal fee should

be as high as the private lease rate, some increase is probably warranted and a

moderate increase would change how ranches operate very little (Bartlett et al.

1993). Excluding riparian areas from federal grazing leases or reducing the

intensity of grazing in those areas could be viewed as a percent reduction in

permitted AIiM's and, as long as this percentage was relatively small, the change

in rancher behavior would be small. Likewise, eliminating a season of use has

been discussed to protect riparian areas in the seasons when they are most

vulnerable. In warmer or lower elevation regions, spring is the most vulnerable

season and elimination of that season would have a small effect. However, at

higher elevations and in cooler climates, spring comes late and would fall into what

is technically defined as summer in this analysis. In these cases, elimination of

summer would have produce large changes in the number of ranchers that would

reduce.
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In a broader policy context, ranchers in this analysis have irrational

response patterns when those responses are modeled using factors that describe

profit motivations. This suggests that policies based on changing price or costs will

not have the expected outcomes, as most ranchers will continue in order to continue

the consumption of ranching as a good. Many ranchers in this survey feel that

good stewardship is very important and good stewardship improves both

environmental quality and long run productivity and profitability. They also feel

persecuted by policy makers and policy advocates, increasing their resistance to

change. For these reasons, perhaps the best tactic to improve riparian health and

environmental health in general involves making the ranchers partners in the

decision process.

To address concerns about policy uncertainty and the business risk

introduced by this uncertainty and to address the feeling that grazing fees are

subsidized, the fee system could be marketized and the permits could be better

defined with fixed terms that take into account the necessary environmental issues.

By better defining the property right and marketizing the permit system, those

ranchers that do not depend on ranching income will be outbid for public permits

by those ranchers that make a living from ranching. This may displace hobbyists,

assuming that hobbyist cannot afford to outbid the professional, but may also make

the public permit system more incentive compatible. Through better designed

property rights and outreach that increases awareness of ways to earn a living while

protecting environmental concerns, ranchers can protect a way of life that they

value while also protecting the environment.
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4 Summary

The groups emerging from the cluster analysis represent a continuum of

economic behavior ranging from consumption of ranching as a good to ranching

for profit. Ranching for a profit is a complex concept. Even those ranchers highly

dependent on ranching income also exhibit the consumption of ranching as a good.

This fits with previous results that large ranchers may act as economic satisficers,

producing an income that is satisfactory, enough to pay the bills, while consuming

ranching as a good (Smith and Martin 1972).

Results of this study indicate that hobbyists, those not dependent on

ranching income, comprise 50.4% of all public land ranch operators in the West.

The remaining, 49.6% are dependent, in most cases heavily dependent, on ranching

for their income. Grazing fees were kept low, as a matter of policy, to aid the

family rancher and encourage development of the unsettled west (CAST 1996).

Within the current public grazing policy debate, some non-traditional users and

urbanites have argued that most of the ranchers using public forage are not family

farmers dependent on ranching income. More specifically, this debate has centered

around large corporate ranchers that are accused of enjoying low grazing fees while

making huge profits. However, sheep herders, with both largest animal numbers

and deeded acreage, only compose 5.3% of all public land ranchers. It could hardly

be said that this group earns large profits because their income is the lowest of all

groups. On the other hand, the corporate ranchers are 13.1% of all public land
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ranchers. With their high income and large acreages, this relatively small group fits

the public land grazing detractor's corporate subsidy mold. Contrary to popular

belief, however, these corporate ranchers are relatively small in number, removing

fuel from the non-traditional users' debate. Trophy ranchers, 6% of all ranchers,

while third largest in terms of acreage and herd size, are not dependent on ranching

income. Trophy ranchers are grouped with hobbyists, a larger group that enjoys

low grazing fees to the benefit of an enterprise that must be described as more of a

hobby than a livelihood.

From the Random Utility Models, a few interesting conclusions emerge.

With regard to policy implications, increasing the grazing fee a small amount,

reducing permitted AUM's a small amount, or eliminating a low dependency

season of use would likely have a small effect in the number of ranchers that

substitute away from public forage and move into reduction or other alternatives.

Many of those arguing for increased fees feel that the current level subsidizes

public land ranching. While very few argue that the federal fee should be as high

as the private lease rate, some increase is probably warranted and a moderate

increase would change how ranches operate very little(Bartlett et al. 1993).

Excluding riparian areas from federal grazing leases or reducing the intensity of

grazing in those areas could be viewed as a percent reduction in permitted AUM's

and, as long as this percentage was relatively small, the change in rancher behavior

would be small. Likewise, eliminating a season of use has been discussed to

protect riparian areas in the seasons when they are most vulnerable. In warmer or

lower elevation regions, spring is the most vulnerable season and elimination of
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that season would have a small effect. However, at higher elevations and in cooler

climates, spring comes late and would fall into what is technically defined as

summer in this analysis. In these cases, elimination of summer would have

produce large changes in the number of ranchers that would reduce.

In a broader policy context, ranchers in this analysis have irrational

response patterns when those responses are modeled using factors that describe

profit motivations. This suggests that policies based on changing price or costs will

not have the expected outcomes, as most ranchers will continue in order to continue

the consumption of ranching as a good. Many ranchers inthis survey feel that

good stewardship is very important and good stewardship improves both

environmental quality and long run productivity and profitability. They also feel

persecuted by policy makers and policy advocates, increasing their resistance to

change. For these reasons, perhaps the best tactic to improve riparian health and

environmental health in general involves making the ranchers partners in the

decision process.

To address concerns about policy uncertainty and the business risk

introduced by this uncertainty and to address the feeling that grazing fees are

subsidized, the fee system should be marketized and the permits should be better

defined with fixed terms that take into account the necessary environmental issues.

By better defining the property right and marketizing the permit system, those

ranchers that do not depend on ranching income will be outbid for public permits

by those ranchers that make a living from ranching. This will displace hobbyists,

but will also make the public permit system more incentive compatible. Through
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better designed property rights and outreach that increases awareness of ways to

earn a living while protecting environmental concerns, ranchers can protect a way

of life that they value while also protecting the environment.

While this work provides further detail into the economic behavior and

classification of public land grazing permittees, additional work is needed to

develop a model that will describe the regional economic impacts of these proposed

policies. In order to accomplish this goal using the analyses above, the substitution

and expenditure patterns associated with the management alternatives used need to

be defined. If the data on alternative specific substitution patterns and costs could

be collected from public land ranchers or estimated using other data or expert

opinion, a conditional logit model could be used to model choice in the face of

policy uncertainty. Using a conditional logit model would allow the estimation of a

demand curve and welfare effects associated with policy changes. Along the same

lines, censored variable regression techniques, such as Tobit, Cragg, or Heckman

models, might work to develop demand and welfare implications without any

additional data.

Finally, the questionnaire did not ask whether the rancher had been exposed

to these types of policies already. From the comments section and further

discussions with professionals, many rancher have faced reductions in permitted

AUIvFs in the name of protecting riparian health and other resource concerns.

Using mixed choice models that include both revealed and stated preferences,

rather than strictly stated preferences, adds accuracy when modeling choice. As a
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result, a question or questions concerning past reductions and past responses would

have increased the validity of this analysis.
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Appendix A :The Survey

This survey was created in conjunction with the members of the W-192

research committee. In addition to the several drafts circulated within this group

and other peers, two focus group/pre-test meetings were conducted. In Lakeview,

Oregon and Santa Fe, New Mexico, extension agents were contacted and asked to

assemble groups of local ranchers. At these meetings, the participating ranchers

were asked to take the survey. Once they had completed the survey the floor was

opened for discussion. Because of these focus groups/pre-tests, the format of

several questions were changed. In particular, a new objective category was added

in question number five, owning land and a ranch is consistent with your family's

tradition, culture and values. Also, question number seven concerning willingness

to participate in conservation activities, was couched so that the cost participation

in any one activity would not negatively affect the rancher's profitability. This

question was changed because many found this question difficult to answer, as they

did not know what they would have to give up to participate. Finally, question

number 16 concerning social ties to the community was added by request of both

focus groups.
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2 How many years have you owned, or managed, this ranch?

YEARS

3. What state is your main base of operation located in?

4. Do you belong to one or more livestock associations or ranching interest
groups? (Please exclude grazing associations or community grazing
allotments.)

1 YES, please specify
2 NO

5. How important are the following reasons why you choose to continue ranching
as an occupation? (Please circle the level of importance for each with 1 being
least important and 5 being most important.)
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Thank you for taking the time to participate in our survey. We would like to begin
by asking you a few questions concerning the goals and objectives of your ranching
operation.

1. How many years has this ranch been in your family?

YEARS

Least
important

Most
important

4 5

a. Owning land and a ranch is consistent
with your family's traditions, culture, and
values 1 2

A ranch is a good place to raise your family 1

b. Living on a ranch allows you to live closer
to your friends and family 1

d. You want to obtain a good return on my
ranching investment 1

e. With your skills it would be difficult to obtain
a job outside the ranch 1

f You own land and a ranch primarily for
environmental purposes 1

g. You continue ranching so you will have a business
to pass on to your children 1

2

2

2

2

2

2

3

3

3

3

3

3

4

4

4

4

4

4

5

5

5

5

5

5
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We would now like to ask you a few questions regarding your attitudes towards
environmental issues as they relate to the management of public land.
6. Recently, there has been much debate concerning the health of our public lands.

The list below summarizes some of these environmental concerns. We would
like to know how important these issues are to you as a public land rancher.
Please circle the level of importance with 1 being not important and 5 being
very important.

7. Watershed health on our public lands is a primary concern across the west. If
participation in the following activities did not negatively affect the profitability of
your operation, how willing would you be to use the following practices to protect
watershed health? (Please circle your willingness to use the following practices
with 1 being very unwilling and 5 being very willing.)

NOT
IMPORTANT

VERY
iMPORTANT

a. Conserving fish habitat 1 2 3 4 5

b. Conserving riparian areas 1 2 3 4 5

c. Improving water quality 1 2 3 4 5

d. Managing and conserving game
wildlife 1 2 3 4 5

e. Managing and conserving non-game
wildlife (songbirds, reptiles, etc.) 1 2 3 4 5

f Improving/maintaining endangered
species habitat. 1 2 3 4 5

g. Providing more/better public recreation
opportunities 1 2 3 4 5

h. Providing more wilderness areas 1 2 3 4 5

VERY UNWILLING VERY WILLING
a,

b.
Cross fencing riparian areas
Providing off-stream

1 2 3 4 5

c.

water/nutrients
Completely excluding cattle from

1 2 3 4 5

d.
riparian areas

Institute a grazing system in
1 2 3 4 5

riparian areas 1 2 3 4 5

e. Graze during selected seasons 1 2 3 4 5

f Reduce herd size 1 2 3 4 5



9. If federal decision-makers decided to increase grazing fees, to the amounts
shown below, what one strategy would you choose? The current grazing fee is
$1.35/AUM. (Please circle one.)

Strategy
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In the next two questions, we would like to know how you would cope with a series
of policy changes. In these questions, we will use one word that represents a
particular strategy. The list below gives these words and the strategies they
represent. Please read the following list and refer back to it, if necessary, while
answering the next three questions.

01 CONTiNUE = You think your current operation will work in the future
or do not have the resources to change.

02 REDUCE = You will cut back on livestock production, pass your
operation down to the next generation, reduce your herd, or sell your
ranch.

03 iNTENSIFY = You will intensify your use of private grazing land.
Examples include purchasing or leasing more private land, increasing
irrigated acres, improving forage, instituting new grazing systems, etc.

04 DIVERSIFY You will diversify your operation either on- ranch or off-
ranch. Examples include pursuing more or better off-ranch employment,
growing different crops for cash sale, offering ranch based recreation, or
adding new classes of livestock.

05 UNKNOWN = You are not sure what you would do in the face of
change

Public land managers have many tools available to control grazing on public land.
Using the strategies listed above, we would like to gauge your response to some
potential changes.

8. If the Bureau of Land Management (BLM) or the United States Forest Service
(USFS) were to permanently decrease the allowable forage by either 25%, 50%,
or 100%, on your permit(s), what would be your most likely response? (Please
circle one strategy)

Strategy

CONTINUE REDUCE iNTENSIFY DIVERSIFY UNKNOWN
a. 25% Reduction in AUM's 1 2 3 4 5

b. 50% Reduction in AUM's 1 2 3 4 5

c. 100% Reduction in AUM's 1 2 3 4 5

Fee set between $2-$5 1 2 3 4 5

Fee set between $5-$8 1 2 3 4 5

Feesetbetween$8-$12 1 2 3 4 5



Next, we would like you to provide some additional details concerning the
strategies you selected in the previous three questions.

11. If you answered "REDUCE" to any of the previous questions, please indicate
the likelihood of using the following strategies on your private land, with 1
being very unlikely and 5 being very likely? (Please circle one.)
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10. Now suppose that the BLM or USFS were to change the allowable season of
use on your allotment. If the BLM or USFS where to eliminate winter, spring,
summer, or fall, which one of the following strategies would you follow for
each season? Winter = December, January, February. Spring = March, April,
May. Summer = June, July, August. Fall = September, October, November.
(Please circle one strategy per season.)

Strategy

a. Eliminate Winter 1 2 3 4 5
b. Eliminate Spring 1 2 3 4 5
c. Eliminate Summer 1 2 3 4 5
d. Eliminate Fall 1 2 3 4 5

VERY
UNLIKELY

VERY
LIKELY

Reduce your herd size 1 2 3 4 5
Pass operation to next generation 1 2 3 4 5
Sell your ranch 1 2 3 4 5
Lease out your ranch 1 2 3 4 5
Other 1 2 3 4 5



12. If you answered "iNTENSiFY" to any of the previous questions, please
indicate the likelihood of using the following strategies on your private land,
with 1 being very unlikely and 5 being very likely? (Please circle one.)

13. If you answered "DIVERSIFY" to any of the previous questions, please
indicate the likelihood of using the following strategies on your private land,
with 1 being very unlikely and 5 being very likely? (Please circle one.)

Finally, we would like to ask you a few questions about you and your operation.
We realize the following questions are sensitive and personal in nature and we
would like to assure you that your answers are completely anonymous and
confidential. Your name will not be used in any way relating to your responses.

14, What is your age?

YEARS
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VERY
UNLIKELY

VERY
LIKELY

a. Provide recreation for a fee. 1 2 3 4 5

b. Switch to or add a different class of livestock 1 2 3 4 5

c. Farm different crops 1 2 3 4 5
d. Pursue more or better off-ranch employment 1 2 3 4 5
e. Invest money in other businesses or investments 1 2 3 4 5
f Other 1 2 3 4 5

a. Buy or lease more private land
b. Use excess forage
c. Convert cropland to pasture
d. Improve existing pasture(irrigate, fertilize,
e. Increase stocking rate on private land
f Invest in range improvements on private

seeding, brush control, water improvements.
g.Other

VERY
UNLiKELY

VERY
LiKELY

5

5

5

5

5

5

5

1

1

1

etc.) 1
1

land like
1

1

2
2
2
2
2

2
2

3

3

3

3

3

3

3

4
4
4
4
4

4
4
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15. What is the highest level of education that you have completed? (Please circle
one)

Did not finish high school
Completed high school
Some college course work
Completed 4 year college degree
Completed graduate degree

16. Please give the total number of social organizations (church, school,
community, etc.) you are involved in. (Please circle one.)

None
1-3
4-6
Greaterthan6

17. How would you characterize the business organization of your ranch? (Please
circle one for each applicable category).

Sole Proprietorship
General Partnership
Limited Partnership
Sub-chapter S Corporation
Sub-chapter C Corporation
LLC, Limited Liability Company

18. How many animals, in the following categories, are in your herd? (Please check
one box per line.)

19. How would you characterize your primary animal production system? (Please
circle one).

COW-CALF
COW-CALF-YEARLING
STOCKER
SHEEP
HORSE
OTHER, PLEASE
DESCRIBE

1-49 50-99 100-249 250-499 500-999 1000+
Cows UU U U U U U
Ewes UU U U U U U
Horses U U U U U U U



20. How many acres of deeded land are in your ranch?

ACRES

How many public land grazing permits do you currently hold? How many total
AUM's are in each permit? Please include USFS, BLM, and Other permits.
Other permits include Department of Defense, Bureau of Indian Affairs, and
State Land grazing permits.

IBLM USFS OTHER

NTJMBER OF PERMITS # #

NTJMBEROFAJJM's #

How would you best describe the dominant grazing management system used
on your public land grazing permits? (Please circle the number of the system
you use most often).

Scheduled rest rotation among a number of pastures
with one or more pastures unused each year.
Scheduled deferred rotation among a number of
pastures (delayed use of at least one pasture).
Following a schedule, cattle are regularly moved
to the best available pasture.
Without following a set schedule, cattle are regularly moved
to the best available pasture.
High intensity, low frequency grazing system ('Savory" system).
Continuous grazing, with all livestock distributed freely
Other, please specify
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What percentage of your total feed requirements do you obtain from USFS,
BLM, private leased land, your own deeded land, and other permits for each of
the seasons listed below? Other permits include Department of Defense, Bureau
of Indian Affairs, and State Land grazing permits. (Each column should total
100%)

Are you or your spouse employed off the ranch? (Please circle one of the
following.)

FULL TIIV1E PART TIME FULL TIME
OFF-RANCH OFF-RANCH ON-RANCH

Spring -

(March, April,
May)
%

Summer (June,
July, August)
%

Fall
(September,
October,
November)%

Winter
(Decembe
r, January,
February)

USFS

BLM

Private Leased

Private
Deeded

Other Permits

100% 100% 100% 100%

You 1 2 3

Your Spouse 1 2 3



You

Your Spouse

Children

Hired Labor

months months

months months

months months

26. Over the last five years what has been your average taxable household income
from all sources?
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25. Currently, how many jobs does your ranch support? Please write down the
number of months a full time or part time job is supported. For example, if you
had two children working full time for the entire year, you would enter 24
months in the full time children box. If you had one hired hand that worked full
time for 12 months and one hired hand that only worked full time for 3 months
in the spring, you would enter 12 + 3 = 15 months in the full time hired labor
box. If one of your children's friends worked also in the spring after school,
you would enter 3 months in the part time hired labor box. Please include hired
ranch managers, but do not include business partners. (Please fill in all the
boxes that apply).

FULL TIME PART TIME

1 LESS TITAN $9,999 9 $80,000-89,999
2 $10,000-19,999 10 $90,000-99,999
3 $20,000-29,999 11 $100,000-109,999
4 $30,000-39,999 12 $110,000-119,999
5 $40,000-49,999 13 $120,000-129,999
6 $50,000-59,999 14 $130,000-139,999
7 $60,000-69,999 15 $140,000-149,999
8 $70,000-79,999 16 GREATER THAN $150,000

months months



27. Over the last five years what percentage of your average annual household
income, if any, before taxes was generated through the following operations?
Percentages should total 100%.

PERCENT

Ranching
Production of other Agricultural Commodities
Forestry
Off-ranch job
Retirement

f Investment
On-Ranch Recreation
Other(please explain)

28. If you were to sell your ranch today, what percentage of the sale price would
you be able to keep, after debt has been paid but before taxes? (Please circle
one of the following).

I 5%-29% 30%-59% 60%- I

100%
PERCENTAGE OF SALE
PRICE RETATh4ED 1 2 3 4

29. Please rate the average degree of financial stress you have experienced over the
last five years, with 1 being severely stressed and 5 being no stress. (Circle one)

SEVERE NO
STRESS STRESS

Degree of Financial Stress 1 2 3 4 5
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Thank you for the time and effort you have taken to complete this survey.
The results of this survey should be tabulated by early summer 1999. If you

would like a copy of the results, please send your request in a separate
envelope to the address below.

Please return your completed questionnaire in the enclosed envelope to:

Oregon State University
Agricultural and Resource Economics

213 Ballard Extension Hall
Corvallis, OR 9 7331-3601
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Your comments will be appreciated, either here or in a separate envelope.



Appendix B: Survey Results

Table A. 1 Variable Names by Question.
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Question
#

Variable Name Question
#

Variable Name Question
#

Variable Name

1 FAMTEN ii confd SELL 23 cont'd BLM2
2 TENURE LEASE USFS2
3 STATE OTHER PRVTLS2
4 ASSOC 12 BUY P!RVT2
5 TRAD EXCESS OTHER2

FAMILY CONVERT BLM3
FRIENDS IMPAST USFS3
INVEST INCREASE PRVTLS3
SKILLS IMPRANGE PRVT3
ENVIRO OTHERA OTHER3
PASS 13 FEEREC BLM4

6 FISH DIFFER USFS4
RIPARIAN FARM PRVTLS4
H20 OFF PRVT4
GAME INVESTB OTHER4
NONGAME OTHERB 24 YOUEMP
ENDANGER 14 AGE SPOUSE
RECREA 15 EDUC 25 YOIJFT
WILDER 16 SOCIAL YOUPT

7 XFENCE 17 ORG1 SPOUSEFT
OFFSTRE 18 COWS SPOUSEPT
EXCLU EWES CHILDFT
SYSTEM HORSES CHILDPT
SEASON 19 PROD HIREFT
RED CE 20 ACRES HIREPT

8 P25 21 BLM 26 iNCOME
P50 USFS 27 RANCHING
P100 OTHERN AGRJ

9 D2 BLMAUM FOREST
D5 USFSAUM OFFRNCH
D8 OTHRAUM RETIRE

10 WINTER 22 GRAZSYS INYST
SPRING 23 USFS 1 REC
SUMMER BLM1 OTIHJERC
FALL PRVTLS1 28 DEBTLD

11 REDUCE PRVT1 29 STRESS
PAS SON OTHER1



Table A.2. Question 3 frequencies.

Table A.3. Question 4 frequencies.

Table A.4. Question 8 frequencies.
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STATE COUNT PERCENT
Missing 5

AZ 49 4.68
CA 48 4.58
CO 75 7.16
ID 94 8.98
MT 202 19.29
NM 114 10.89
NV 37 3.53
OR 90 8.60
UT 103 9.84
WA 22 2.10
WY 142 13.56
MN 1 0.10
ND 3 0.29
NE 8 0.76
SD 43 4.11
TX 8 0.76
TN 1 0.10
VA 5 0.48
AK 1 0.10
MS 1 0.10

ASSOC COUNT PERCENT
No
Yes

512
540

48.67
51.33

P25 P50 P100
COUNT PERCENT COUNT PERCENT COUNT PERCENT

Missing 52 69 68

Continue 348 34.80 138 14.04 108 10.98
Reduce 218 21.80 317 32.25 311 31.61
Intensify 213 21.30 175 17.80 97 9.86
Diversify 72 7.20 110 11.19 103 10.47
Unknown 149 14.90 243 24.72 365 37.09



Table A.5. Question 9 frequencies.

Table A.6. Question 10 frequencies.

Table A.7. Question 15 frequencies.
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D2 D5 D8
COUNT PERCENT COUNT PERCENT COUNT PERCENT

Missing 52 81 82
Continue 650 65 204 21.01 98 10.10
Reduce 100 10 295 30.38 329 33.92
Intensify 99 9.9 169 17.40 114 11.75
Diversify 34 3.4 84 8.65 85 8.76
Unknow
n

117 11.7 219 22.55 344 35.46

FALL WINTER SPRING SUMMER
COUNT % COUNT % COUNT % COUNT %

Missing 86 75 83 81
Continue 319 33.02 619 63.36 406 41.90 166 17.10
Reduce 222 22.98 123 12.59 224 23.12 311 32.03
Intensify 147 15.22 69 7.06 113 11.66 165 16.99
Diversify 59 6.11 32 3.28 48 4.95 66 6.80
Unknown 219 22.67 134 13.72 178 18.37 263 27.09

EDUC
COUNT PERCENT

Missing 6
Did not finish high school 79 7.55
Completed high school 256 24.47
Some college course work 374 35.76
Completed 4 year college
degree

233 22.28

Completed graduate degree 104 9.94



Table A.8. Question 16 frequencies.

Table A.9. Question 17 frequencies.

Table A. 10. Question 19 frequencies.
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SOCIAL

Missing
0
1-3
4-6
Greater than
6

COUNT
9

140
579
255

69

PERCENT

13.42
55.51
24.45

6.62

ORG1
COUNT PERCENT

Missing 12
Sole proprietorship 606 58.27
General partnership 151 14.52
Limited partnership 94 9.04
Sub-chapter S corp 103 9.90
Sub-chapter C corp 45 4.33
Limited Liability 41 3.94
Company

PROD
COUNT PERCENT

Missing 16
Cow-calf 694 66.99
Cow-calf-
yearling

235 22.68

Stocker 29 2.80
Sheep 31 2.99
Horse 22 2.12
Other 25 2.41



Table A. 11. Question 22 frequencies.

Table A. 12. Question 24 frequencies.

Table A.13. Question 28 frequencies.
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GRAZSYS
COUNT PERCENT

Missing 26
Rest rotation 252 24.56
Deferred rotation 281 27.38
Scheduled rotation 126 12.28
Non-scheduled
rotation

159 15.49

High intensity grazing 30 2.92
Continuous grazing 155 15.10
Other 23 2.24

YOUEMP SPOUSE

Missing
Full time off-
ranch
Parttimeoff-
ranch
Full time on-
ranch
No spouse

COUNT
37

185

190

640

PERCENT

18.22

18.71

63.05

COUNT
205
214

181

410

42

PERCENT

25.26

21.36

48.40

4.95

DEBTLD

Missing
High
Medium
High
Medium
Low
Low

COUNT
86
41
95

247

583

PERCENT

4.24
9.83

25.56

60.35



Table A. 14. Variable Means.
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VARIABLE N MIN MAX MEAN STD
FAMTEN 1,042 0.00 151 55.22 48.08
TENURE 1,042 0.00 89 25.06 16.23
TRAD 1,049 1.00 5 4.37 0.97
FAMILY 1,049 1.00 5 4.41 0.93
FRIENDS 1,049 1.00 5 3.48 1.34
INVEST 1,049 1.00 5 3.57 1.38
SKILLS 1,049 1.00 5 2.19 1.41
ENVIRO 1,049 1.00 5 2.16 1,21
PASS 1,048 1.00 5 3.60 1.38
FISH 1,046 1.00 63 3.26 2.25
RIPARIAN 1,046 1.00 5 3.60 1.15
H20 1,046 1.00 5 4.00 1.02
GAIVIE 1,046 1.00 5 3.68 1.15
NONGAME 1,046 1.00 5 3.10 1.27
ENDANGER 1,046 1.00 5 2.61 1.30
RECREA 1,046 1.00 5 2.39 1.24
WILDER 1,046 1.00 5 1.81 1.19
XFENCE 1,038 1.00 5 3.05 1.36
OFFSTRE 1,038 1.00 5 3.18 1.37
EXCLU 1,038 1.00 5 1.82 1.21
SYSTEM 1,038 1.00 5 3.45 1.32
SEASON 1,038 1.00 5 3.52 1.28
REDCE 1,038 1.00 5 2.00 1.25
REDUCE 636 1.00 5 3.36 1.60
PASSON 635 1.00 5 2.39 1.49
SELL 635 1.00 5 3.04 1.67
LEASE 635 1.00 5 2.20 1.40
OTHER 59 1.00 5 3.88 1.58
BUY 430 1.00 5 3.28 1.47
EXCESS 430 1.00 5 3.09 1.43
CONVERT 430 1.00 5 2.45 1.42
IMPAST 430 1.00 5 3.51 1.34
INCREASE 430 1.00 5 3.16 1.41
IMIPRANGE 429 1.00 5 3.72 1.26
OTHERA 16 1.00 5 4.00 1.51
FEEREC 279 1.00 5 2.95 1.61
DIFFER 279 1.00 5 2.28 1.41
FARM 279 1.00 5 2.32 1.40
OFF 279 1.00 5 3.15 1.58
INVESTB 279 1.00 5 3.25 1.50
OTHERB 12 1.00 5 3.83 1.59
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VARIABLE N MIN MAX MEAN STD
AGE 1,046 24.00 93 57.67 12.87
COWS 1,035 0.00 1,000 271.52 271.53
EWES 1,035 0.00 1,000 42.75 178.68
HORSES 1,035 0.00 175 21.52 18.63
ACRES 1,025 0.00 125,000 5,250.19 10,635.29
BLM 826 0.00 3,058 13.59 125.54
USFS 570 0.00 1,300 13.19 79.32
OTHERN 1,042 0.00 16,457 16.56 509.84
BLMAUM 743 0.00 100,000 1,161.52 4,662.12
USFSAUM 511 0.00 18,000 712.66 1,576.79
OTHRAUM 331 0.00 27,000 474.67 1,990.36
GRAZSYS 1,026 1.00 7 2.99 1.80
USFS1 951 0.00 100 4.36 16.54
BLM1 951 0.00 100 18.58 28.78
PRVTLS1 951 0.00 100 8.79 20.49
PRVT1 951 0.00 100 65.23 36.22
OTHER1 953 0.00 100 2.63 10.98
BLM2 951 0.00 100 21.05 30.09
USFS2 951 0.00 100 26.15 35.56
PRVTLS2 951 0.00 100 8.90 19.62
PRVT2 951 0.00 100 40.42 35.59
OTHER2 951 0.00 100 3.24 11.83
BLM3 948 0.00 100 16.39 26.34
USFS3 948 0.00 100 15.17 25.85
PRVTLS3 948 0.00 100 10,08 20.69
PRVT3 949 0.00 100 55.16 35.39
OTHER3 949 0.00 100 3.00 11.48
BLM4 950 0.00 100 12.19 26.65
USFS4 950 0.00 100 2.89 14.71
PRVTLS4 949 0,00 100 8.09 21.11
PRVT4 951 0.00 100 73.81 36.77
OTHER4 951 0.00 100 2.44 11.35
YOUFT 986 0.00 12 8.75 5.16
YOUPT 986 0.00 12 1.70 3.67
SPOUSEFT 986 0.00 12 5.00 5.77
SPOUSEPT 986 0.00 12 1.41 3.34
CHTLDFT 986 0.00 60 3.46 7.56
CHILDPT 986 0.00 48 1.64 4.43
HIREFT 986 0,00 996 9.92 41.53
HIREPT 985 0.00 200 2.40 9.33
INCOME 951 4.00 155 52.50 43.67
RANCHING 986 -12.00 100 49.93 36.93
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VARIABLE MTN MAX MEAN STD
AGRI 985.00 0.00 100 6.25 16.65
FOREST 986.00 0.00 99 2.16 10.83
OFFRNCH 985.00 0.00 110 24.10 34.47
RETIRE 985.00 0.00 110 8.28 21.44
INVST 983.00 0.00 100 6.66 17.42
REC 978.00 0.00 100 1.42 8.14
OTHERC 974.00 0.00 85 1.07 7.03
STRESS 987.00 1.00 5 2.68 1.27



Appendix C: Survey Comments

Many of the survey respondents wrote down comments in the margins of

the survey and on the back page of the survey. In fact, 429 respondents included

comments in their survey response. These comments were not transcribed in their

entirety. Instead, the comments were coded into 86 separate codes that fell into

seven broad categories. The summary of these comments follows.

Table A. 15. Economic Attitudes
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Economic Attitudes
Code Description Count %

4 I have already intensified my private land as much as I can 7 0.70
8 Grazing is very economically important to my region 8 0.80
9 Off-farm income keeps me alive 14 1.40

14 Taking away permits would ruin me 38 3.79
19 I am concerned about inheritance/estate taxes 9 0.90
24 I'm currently trying to sell my ranch 6 0.60
27 My profitability has declined in recent years 5 0.50
33 If cattle prices do not rise, I will fall. 15 1.50
38 My permits have already been reduced 13 1.30
41 It is impossible to make a good return from ranching. 28 2.79
48 Non fee costs on public land make private forage a

competitive option
17 1.69

49 The grazing fee is too low 4 0.40
54 There is no more private land to buy/lease in my area 4 0.40
611 have reduced my operation in recent years. 9 0.90
62 I feel the current fee system is fair 2 0.20
63 Public and private forage cannot be compared 2 0.20
64 I'm in the process of passing on my operation to my

children
16 1.60

68 I have too much invested to get out of ranching 4 0.40
71 The grazing fee should be tied to cattle prices 6 0.60
72 Beef purchasers are monopsonistic 8 0.80
76 We have sub-divided our ranch for income 2 0.20
77 I am retired 6 0.60

Total% 22.23



Table A. 16. Environmental attitudes.

Table A. 17. Other attitudes.
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Environmental Attitudes
Co Description Count %
de

3 Ii am a "wise use" or "common sense" environmentalist 49 4.89
7 My environmental attitudes are in line with the 2 0.20

"environmental movement"
11 My allotments are in better condition now than they ever

have been
26 2.59

17 Spotted owls are four letter words. 9 0.90
20 It is hard to resist sub-dividing the ranch for development 16 1.60
22 Ranchers are stewards of public lands 78 7.78
34 I am very involved in conservation 18 1.79
36 Urbanization is the real environmental threat 20 1.99
47 I want to learn more about sustainable ranching and

agriculture
10 1.00

62 My ranch is involved in conservation easements. 6 0.60
80 Grazing is a normal ecological process in my region 2 0.20

Total% 23.53

Other Attitudes
Co Description Count %
de
25 The family rancher is miss-understood 2 0.20
26 Urbanites are spoiled by cheap food 23 2.29
37 Urbanites are ignorant about rural ways 11 1.10
43 I have a very low dependency on public land & I feel this

survey doesn't apply
20 1.99

51 Cattle associations do not represent my views 2 0.20
67 Thank you for helping us express our feelings 3 0.30
73 Ranchers need to have an open mind 2 0.20
81 I don't like rich hobbyists and they don't manage the range

well
2 0.20

Total% 6.48



Table A. 18. Attitudes towards the future.

Table A. 19. Government attitudes.
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Attitudes Towards the Future
Code Description Count

2 I have discouraged children from ranching 13 1.30
6 I feel persecuted by

environmentalists/urbanites/government
84 8.37

18 The future of ranching is hopeless 35 3.49
44 I'm switching from ranching to farming 1 0.10
45 I feel persecuted by this survey. 29 2.89

Total% 16.15

Government Attitudes
Code Description Count %

12 My relationship with BLMJUSFS managers is good 10 1.00
13 My relationship with BLMIUSFS managers is bad 8 0.80
28 Agricultural in US is in need of fundamental change 21 2.09
39 Agency personnel are reactive rather than proactive 3 0.30
40 I want to buy small land-locked public land parcels 9 0.90
46 OSU gets too much govt support to rock the boat 1 0.10
50 Weeds on public land are a threat to private land 5 0.50
52 I'm slowly weaning my ranch off of federal forage 10 1.00
53 GATT and NAFTA have ruined the cattle market 21 2.09
58 Sell off all government land to private citizens 8 0.80
59 I would fight any reduction as a taking 6 0.60
65 Gov'tistoo big 3 0.30
69 We do not need more rules and regulations 1 0.10
74 I want better working relationships with agency

personnel
1 0.10

75 I cannot trust agency promises 12 1.20
78 If things don't get better, there will be a revolution 8 0.80
79 I don't agree with Babbit's/Clinton's/Gore's policies 5 0.50

Total% 13.16



Table A.20. Ranching objectives.

Table A.21. Public land management attitudes.
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Ranching Objectives
Code Description Count %

11 ranch because I love the lifestyle 27 2.69
15 I ranch for mental and physical health 3 0.30
16 My ranch is for pure enjoyment, I make no money

from it.
10 1.00

30 My ranch is a century ranch and Fm proud of it 32 3.19
32 I am holding on to my ranch to prevent development 2 0.20
42 I continue so my children can benefit from land

appreciation
1 0.10

56 Ranching and rural life keep kids out of trouble 5 0.50
57 Ranching is strongly tied to my ethnic heritage 1 0.10
70 I ranch to pay taxes on my vacation home/place 4 0.40

Total% 8.47

Public Land Management Attitudes
Cod

e

5

Description

I am diversified into on-ranch recreation

Count

11

%

1.10
10 Ranching supports the infrastructure that supports

recreation.
15 1.50

21 Introduced wildlife (elk) are eating all the federal
forage.

11 1.10

23 Recreation disrupts my operation and my cattle 23 2.29
29 If I intensify any more on my private land, it will

negatively impact wildlife
2 0.20

311 want to diversify into recreation 1 0.10
35 OHV's are very disturbing to my operation 7 0.70
55 No more wilderness 2 0.20
60 Removing grazing would increase the incidence of fire. 8 0.80
66 Too many land mgmt. decisions are made politically 13 1.30
82 Sagebrush has taken over my range 6 0.60
83 Thin the forest to improve grazing and reduce fire

hazard
1 0.10

Total% 9.97
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Some comments were especially well presented or represented a particular

theme well and those comments were transcribed. All of those selected for

transcription follow:

Table A.22. Specific comments.

THEIR COMMENTS
There is only so many AUM's on the forest. About 20 years ago the fish and
game introduced elk on to our range and they haven't controlled the number of
elk that can exist with the number of cattle on the forest. The range can only
sustain 172 head of cattle and there are 300 head of elk that we have to share the
range with. The USFS cuts the cattle numbers and allows the fish and game to
increase the elk herd.

The ranchers re-seed, take care of water developments, and watersheds and
maintain the feces to keep the range in good condition for future generations.

The early hunting seasons interupt the cattle grazing by leaving gates open and
disturbing the cattle
The family rancher is mis-understood by most people. Most people think the
rancher doesn't care about the condition fo the land. It is totally opposite, we are
proud of our land and want to protect it and keep it in as good of shape as
possible. At the same time produce as much off of it that it can year after year.

People in the US are spoiled by the cheap food they buy in the store every day.
They spend a very small percentage of their income for food.

It is getting harder and harder to make a living on the family ranch today. The
more environmentalist the harder it gets and the more unstable our wildlife and
land becomes, One of these days people are going to have to make up and come
to reality.
Net ranch profits have been decreasing over the years. Outside income has
become very important in order to save the ranch. The way agriculture products
are priced now will never work. Our young ranchers and farmers do not stand a
chance, even if all the land, machinery and livestock was given to them.
Ranchers and farmers need a change in the system real soon.
The elimination of public land grazing would severely limit our ability to
continue providing forage for deer and elk on our private land.

It has been my experience in last 4 years that grazing rights and water usage on
public lands has become the latest "spotted owl" arena. Not that there is such a
critter, but that "grazing" and "water" are concepts the uneducated urban public
can understand and respond to in fear. The arguments against further grazing
and water use are couches in a rhetoric of doom and worst-case possibilities,
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without any true viable back-up.

Our grazing permit area has never been in better condition. Yet it is in danger of
being closed due to a series of vitriolic and almost libelous untruths being told
by the environmental lobby: proven" by selective and arbitrarily self-serving
indicator visits. Not through comprehensive, long term data collections and/or
gatherings. I cannot recall ever having an environmental type offer to ride herd
with us, cork cattle, review range management, or any type of on-the -scene,
long term data gathering or relationship building. Instead, it is them versus us.

Its hard to figure stress, income for us as we have a trucking business up until 2
years ago. Then a year off to find out how bad ranching or farming was. Then
back to work on the truck. I only have 100 acre plot right in the middle of the
pasture land, its all rock, no water and consequently nothing goes to it
voluntarily! The leasers cows "walk" through and probably (if they could talk)
say how awful! We were to buy it and the backed out.

I personally believe the huge BLM acreage being chomped on by cows and
sheep are poorly managed and definitely need help. The ones stocking of
domestic animals on those lands is stupid. The damage is terrible, especially
cows. The wildlife have nothin left. Course most "ranchers" would shoot most
wildlife and feel happy, it seems. They mouth environment causes but don't
thing they belive it themselves. Least the ones i have seen talk out of the side of
their mouth!

My leasers (3) have to toe the mark when the environment is concerned. If not,
they are out.

My family has ranched in Mt state since 1900 but only after a series of
successful business investments could I afford to purchase a ranch and afford to
run it. It would not be financially viable if I did not have outside income

The main purpose of keeping this place in one piece is to prevent housing
development and provide wildlife habitat. The cattle prices are so bad I can't
plan on making a cent on them.

Looks like some type of fee for recreation is the direction we will have to pursue
if we are to make any money on this place

The cattle market has set our operation back hard over the last 3 years. We
depend on our summer grazing permit on the Nat forest. If it gets too expensive
or is shortened we could no longer expect to operate and make a living at it. If
the market doesn't turn around soon we will have to consider selling the cattle
and some of the land to generate enough capital to get clear of the debt and have
some money for retirement and help the kids get started somewhere else.
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(referring to specific questions on the survey, see Appendix A)
I live on a ranch because I enjoy the clean air, wildlife and raising cows

All of these issues are importan but we need a common sense approach
which 99% of the ranchers use.

Most of these have already been done on our allotment.

The rest of the questions are moot. If the gov't continues as it is going there will
be no more ranches or farms and we will become a starving third world country.
We will be an extinct entity. We are halfway there now. We sending people to
foreign countries to teach them how to farm. Who will teach us! This country
was founded on agriculture. Lets get together and back the people who are
feeding us. Saving fish at the expense of food is sheer stupidity. I am for
protecting wildlife, fish, land, and the environment, but lets use good common
sense

Ranching gets blamed for the loss of fish and wildlife, but I have known this
area for 59 years, over 50 of which I have traveled, hunted, fished the area and
in summary here is what Pve seen:

There are more moose and antelope than when I was young. Deer and elk are
about the same

Also more ducks and geese it seems, but I'm not sure.

Less fish and sage grouse.

There are a lot more people, skunks, racoons, foxes, coyotes, and ravens.

There are fewer cows grazing now

When I was young deer antelope, elk and mose were hunted for meat. Also the
ducks geese and sage grouse. Fish were also caught for the table. The
enforcement of game laws have helped preserve or increase the elk deer
antelope and moose populations. However, the fish and grouse are a different
story.

The streams used to be alive with the native cutthroat trout. When the gov't
agencies started planting brook, rainbow, and brown trout the cuttthroat
troutrapidly dwindled and in some places disappeared. I know

Attached sheet:
A. We have always been in favor of protecting the environment as long as each
specific area falls within the realm of healthy common sense. Protection of the
environment for the most part is advantageous to agriculture.
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B. Question 27. The income percentages include myself and my wife. This
income also supports my 84 year old father and my 82 year old mother.

C. Question 5.e. My inability to obtain employment is not due to my skills as
much as it is my age.

D. Question 21. I show AUM3s in the other column they are from the Desert
Experimnet Station which we are invited to graze for grazing studies. It does
not come with any registered permits. However, we pay comparable grazing
fees to the BLM. The USFS administers this even though it is desert winter
range.

E. I sold a successful business to return to help my father with the ranch, at his
request. When I returned, I was in hopes we could expand the business
extensively and make a good return for our efforts. The result

My business is primarily a guest ranch operation that is only oepn for business
about 5 months per year (may- oct). We employee approximately 50 employees
during the summer months, 1/2 that in May, Sept., and Oct. The land debt
service is carried by the guest ranch operation. If part of that debt service were
allocated to cattle production profit and loss, it would be a loss. Since we have
the land anyway, a small herd of cattle does produces some income and is used
to balance out our grass consumption and utilize a grazing permit for 107
AUMs.

I was unable to figure out which extremist environmental group you belong to,
but its obvious you intend to do way with public grazing and the permittees be
damned. In my opinion, your survey needs a lot of work so as not to alienate
those you are asking for their thoughts.

However people make their living, whether its grazing livestock on public lands
or taking a survey such as this, all of us should be compelled to do our best if we
have any desire to continue.

As near as I can tell this paper is of know (no) value to the ranchers. It looks
like food for Babbitts lies with his boss, slick Willy and tree hugger Gore. Not
one of them have a clue what it takes to run a ranch in the Western and
Mountain states. Filling out you form will not show the true hardship.
Experience has shown you that the government will not listen to us ranchers.
(Example: WY governor, ranchers etc., tell Babbitt NO WOLVES) Why dontt
you let one of us ranchers make a question form up to tell what it is really like
instead of some high paid college with governement grant

While the Interior Dept. has more effect on my neighbors than me. I am
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appalled by their righteous greed and lack of responsibility, look at yellowstone.
Weeds, overgrazed, poor infrastructure, and poor managed from a human effect
standpoint. Are any of the Interior Dept. decisions made with reason? It is not
my attitude that needs adjusting! I really wonder if we will be part of the USA in
15 years. Resources are limited and if the people in charge now continue to
make poor decisions that destroy our livelihood if we want to stay we will have
to fight!

I think this thing (survey) is a big joke and a waste of time and money.

As a rancher and farmer its all over. W are all broke under the curnt systum and
I cant see aney chance of aney change. Cattel prices are down 50% and cant see
aney chance of aney recovery. Peple in USA and elswher doint nead AG aney
more. They can just press butons on computers and they will aney thing they
wont. So we shoud all sell are farms ranches and by a computer and we will all
be happey. Dean Wintch, Tropic, UT, dumb farmer

Don't know what good this survey will do, As you know, the cattle business is
very, very sick. To even think the retail market is going to give up profit
margin's is totally naïve!

To deal with your survey and BLM and catolmens asoceachen and everyone is
big time STRES just making, it, and to have to put up with it, all, IS BIG TIME
STRES Halp me I'm so confused.

part of a 4 page letter. RE ?#9 This is a hard question for me to answer. It
would cost more than our entire operation is worth to fence out all of the BLM
parcels. Because of their small and scattered nature, it would take 89 miles of
fence to exclude them. This means that I would probably have to pay whatever
fee was required, unless it got to the point that my entire operation couldn't
continue economically. I would estimate that point would be reached at about
$6.00/AUM, but I have never tried to figure that situation. (continues to say he
would really like to buy these parcels)

Public land in our area has been really well taken care of, better than most
private land with wildlife the high priority. Endangered species have ruined the
relationship of ranchers to fed officials by lack of good common sense and
managing endangered species for predator control

Our ranch would not be considered a typical public land use ranch. Public land
as a % of our total grazing is low and a large % of our income is from farming.
Even if we lost our public land our operation would continue.

Because of this I don't know how valid my answeres are as compared to
someone who has a large % of public land
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The single most important resources to our county is grazing on public lands.
With the most valuable being summer USFS grazing. Off-farm income 98% of
the farms and ranches in our county alive. The effect ofa national park through
the center of Wayne Co., UT had a huge impact on the grazing lands that border
the park. A rural population adds to the wilderness experience of the 800,000
some odd visitors to CRNP. Especially gratefull are those that benefit directly
from the local ambulance, police and search and rescue. The stability of a local
economy hel in place by grazing public lands adds a benefit to those that visit
here.

The BLM and USFS lands I graze cattle on are in much better condition than
they have ever been. My relationship with public land administrators is better
than in the past. If I loose the use of these lands my ability to provide my
livelihood would be reduced by 65%.

We love the great outdoors. Ranching is in our blood. We ranch on a very small
scale. We do it for our physical and mental health, not to make money, because
there is no money made in our operation. My wife calls our ranch a "labor of
love". People in our area respect the land the water, wild animals, etc. We and
our forefathers have ranched Table A.22 continued

here since the 1800's and have taken care of the land, but now we don't know
one thing about anything. We have glorified pencil carriers that come from god
know where to tell us what to do and how to do it. If we had not taken care of
the land, there wouldn't be anything to interest them here. We are bending over
backwards protecting the spotted owl. It's a big joke. Spotted owls have never
lived here. Someone made it up. There have never been any spotted owls, if
there had been, there would be. We'd like a little peace here. "Live and let
live!" I do not have hopes of passing down anything to my children, because I
doubt they they'll have the patience to put (up with it)

The land values in our valley have skyrocketed the past few years and our ranch
that has been in our family for over 100 years is in danger of being lost. My
mother owns 1/2 of ranch and my wife and I own the other half We were never
concerned about estate taxes as we were well below the $600k limit. All of
sudden, we may owe upt to $250k in taxes if my mother passes, which may
force us to sub-divide or sell the ranch. We have met with CPA's and attorney's
and it seems that our land will be valued by the IRS at fair market value. The
ranch next to us is listed at 3.5 million for 352 acres. If you have any
suggestions we would appreciate your input. Larry Durgen

Cows shouldn't be allowed in wilderness. The health of land and water should
take precedence over grazing
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Natural resources should be utilized to benefit rural communities

In my opinion, most ranching units today are too small to be sustainable. Some
effort should be made to combine the smaller units into fewer but larger units
which could be then managed on a more business-like basis. (SENT IN A 2nd
survey with the following comments) Our ranch was formally established in
1886 by the Hearst family. It has a AMP since the early 60's. The range
conditions are about 50% better than any time in recorded history and we have
color photographs taken by the BLM every 5 years of the same location since
the 1950's drought to prove this point. We have increased the waterings at least
50% since 1965. The big game and small game numbers have increased
dramatically over the past 25 years. Our antelope numbers have increased from
20 to over 300 in that time. At current rates and prices the net income on
current values is between 3% and 5% per year and the rache and cattle are both
debt free. We employ 4 full time employees who average $20,000/year plus
housing is paid

We often hear of the beneficial aspects, financially, of wildlife to the state,
community, and individuals. At this time, we as ranchers see none of those
benefits financially. Some form of fees or land owner tags that could be sold
would help preserve the family ranch that provides the open spaces we all
appreciate. One of the primary ways ranches would be able to obtain non-
agriculture income would be to sell homesites in mountain Table A.22
continued

meadows and creek bottoms. This perhaps is a very undesirable prospect, both
aesthetically and from a wildlife standpoint. However, if necessary for financial
survival, we will do this (sub-divide).
Our management efforts using a pasture rotation scheme have been severely
impacted by the general public, gates between pastures have been left open and
division fences have been cut. Increasing numbers of cyclists and backpackers
have chased cattle from some areas, causing utilization levels to become
unacceptably high in places. On our USFS permit, clear-cut aspen harvests have
had a huge detrimental effect on grazing distribution. But yet it is the cow that
gets blamed for all management problems. I would like to see everyone that
uses a national forest pay a users fee, not just those of us that graze those forests.
The costs of forest management and improvements should be shared by all
users.



Appendix D: Non-response Bias

As with any survey, bias can be introduced through those individuals from the

target population that do not return a completed survey. One method to test for this

kind of bias involves conducting a survey of non-respondents and statistically

testing for differences between that sample and the original sample of respondents.

From this original sample, 100 randomly selected non-respondents were called on

the telephone. Fifty-six non-respondents were contacted and asked a subset often

questions from the original survey. The means of these 17 attributes were then

compared to the means of the respondents attributes using the MANOVA

procedure (Table A.23). Appendix B contains the variable description by survey

question number. Because of item non-response in these 17 attributes, the useable

sample size was 863 and 33 for the original respondents and the telephone survey

respondents, respectively. All variables examined failed to reject the null

hypothesis that there is no difference between the respondents and non-

respondents, with the exception of the variable ACRES. From this result, one can

conclude that those ranchers responding to this survey are not significantly

different from survey non-respondents. Therefore, the result of the analysis can be

generalized to the entire population of public land grazing permittees.
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Table A.23. MANOVA test for non-response bias.
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Variable F-value P-value
TRAD 0.32 0.5689
FAIV11LY 1.52 0.2172
FRIENDS 0.8 0.3702
INVEST 0.21 0.6459
SKILLS 1.12 0.2902
ENVIRO 1.49 0.2224
PASS 0.14 0.705
AGE 0.25 0.6189
ORG1 2.47 0.1164
COWS 0.51 0.4768
EWES 1.86 0.173
HORSES 0.23 0.6322
ACRES 8.59 0.0035
FAMLABOR 1.4 0.2368
HIRED 0.91 0.3392
INCOME 2.44 0.1188
ONRANCH 0.05 0.8297
OFFRANCH 0.07 0.7986




