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ABSTRACT
A SURVEY OF MICHIGAN AGRICULTURAL PRODUCERS’
ATTITUDES, PERCEPTIONS, AND BEHAVIORS
REGARDING
DEER CROP DEPREDATION TO FRUIT, VEGETABLES, AND FIELD CROPS
By

Peter A. Fritzell, Jr.

During the last 20 years several states have seen dramatic changes in the size of
their white-tailed deer (Odocoileus virginianus) populations and also more frequent
debates about how the deer resource should be managed. One central area of conflict
between stakeholders involved in deer management is the issue of crop depredation and
the management of deer, people, and habitat to minimize such depredation. Between
April and June, 1995 agricultural producers from six regions of Michigan were surveyed
about their attitudes and behaviors regarding deer crop depredation. Producers generally
did not believe the state agency was considering farming interests fairly in their deer
management decision making, and a majority of producers cited low deer harvests on
adjacent lands as responsible for their inability to control losses to deer. The extent of
crop losses to deer and producer responses to those losses were shown to vary regionally.
Producers with intolerable losses more frequently indicated they provided deer hunting
access to non-acquaintances, but some with intolerable losses were not encouraging the
harvest of antlerless deer. Analysis suggested that producers with prolonged intolerable
losses are more likely to engage in disruptive issue activity, but also that there are
opportunities for biologists to moderate producer attitudes and behaviors through more

frequent contact.
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INTRODUCTION

Deer and Crop Damage in Michigan

White-tailed deer (Odocoileus virginianus) populations in Michigan quadrupled
from approximately 500,000 animals in 1972 to over 2 million in 1989. During this
period reports of severe crop damage increased dramatically as did hunter success which
peaked with record harvests of over 400,000 deer in 1989, 90, and 91 (Langenau 1993).
In part because of large numbers of complaints about crop losses from agricultural
producers, the Michigan Department of Natural Resources (MDNR) increased available
antlerless tags between 1987 and 1991 to reduce the deer herd. The herd was successfully
reduced to approximately 1.7 million in 1992; however, reduced sightings of deer led
deer hunters and newspaper writers to complain that there were not enough deer.

Since 1992, the MDNR has found it difficult to define and maintain an acceptable
deer population goal for Michigan because of the significant political clout yielded by
both deer hunting and agriculture interests. Both interests make significant economic and
cultural contributions in Michigan. Agriculture is the second largest industry in the state
and annually contributes $37 billion into the state’s economy (Skjaerlund and Norberg
1994), while over $300 million accrues annually from deer hunting in the state (Dudderar
etal. 1989). Between 1987 and 1994 several citizen action groups (UPWARD, Citizens
for Responsible Wildlife Management, Concerned Sportspersons & Business People of
NE Michigan) formed to espouse the views of hunters and farmers about the deer herd

size and/or crop losses. This substantial amount of political lobbying about deer and deer

damage has at times overwhelmed the activities of the MDNR and



other organizations involved in the issue, and the MDNR has frequently had to defend its
management objectives and population estimates. In 1995, the issues associated with
crop depredation by deer received the attention of the State House Committee on
Agriculture and Forestry, raising the possibility that legislative action might be taken on
the behalf of farming interests. Most recently the Michigan Farm Bureau has threatened
legal action against the MDNR if deer numbers are not significantly reduced in the next

two years.

Goal of Research
Michigan’s large deer herd, large agricultural industry, and large deer hunting
public provides a myriad of issues by which to examine the concept of “cultural carrying
capacity” (Ellingwood and Spignesi 1986) as it applies to deer. Of greatest concern,
however, is the pragmatic analysis of the conflicts surrounding Michigan’s deer herd and
understanding how these conflicts can best be resolved; or in other words applying
cultural carrying capacity theory. The MDNR already attempts to adjust deer herd
management in response to stakeholder concerns about crop damage, car accidents,
harvest rates, etc., which could be taken as managing for cultural carrying capacity.
Because conflicts have continued to erupt as different management strategies have been
attempted, a better understanding of stakeholder (farmers and deer hunters) beliefs and
values concerning deer and deer management has been needed to reduce the frequency of
conflict.
The ultimate goals of this project were: to identify the level of crop damage

problems reported by farmers, to evaluate factors that might influence their acceptance of



management alternatives, to predict stakeholder response to management and fluctuating
deer numbers, and finally to identify targets for a communication plan to reduce the
amount of issue activity and improve acceptance of MDNR deer management programs.
Given that farmers, deer hunters, and the MDNR are the key stakeholders in this
issue, it appears that a better understanding of the perceptions, attitudes, and behaviors of
each of these stakeholder groups about crop damage issues is needed to reduce the
disruptive activities that follow crop damage. This study examined some of the social
and psychological components which influence farmer attitudes and behaviors regarding
deer damage, while a concurrent study examined the parallel components amongst deer

hunters (Minnis 1996).



Objectives
This project’s objectives were to:

1. Acquire information on Michigan farmers’ tolerance of deer damage and deer
population densities and to identify factors which influence this tolerance.

Specific research hypotheses:

Hyp. #1. Tolerance will be related to...
past history of intolerable losses;
extent of current year’s losses;
dependence on farm income;
participation in deer hunting recreation;
relationship with the wildlife agency.

oo op

2. Identify factors that appear to be impacting producers’ abilities to control intolerable
levels of loss.

Specific research hypotheses:
Hyp. #1. Producer’s abilities to control losses will be related to...
a. adjacent landowners’ attitudes and behaviors about harvesting deer;
b. producers’ attitudes and behaviors about harvesting deer.

3. Determine what types of actions Michigan farmers have taken and are likely to take in
response to deer depredation.

4. Identify Michigan farmers’ attitudes about the MDNR and the current MDNR system
of issuing block and shooting permits to control depredation in conjunction with
regulated hunting.

Specific hypotheses:
Hyp. #1. Farmer attitudes about the MDNR and the current depredation control

system will be related to...
a. perceptions of the trustworthiness of the agency;
b. perceptions of the expertise of the agency;
c. perceptions of the competence of individual agency personnel.
Hyp. #2. Agency credibility will be positively correlated with tolerance of crop
loss.

5. Identify indicators of escalating issue development among producers regarding deer

crop damage.

6. Make recommendations about how information regarding these attitudes can be best
incorporated into the Michigan Department of Natural Resources’ deer management

programs.
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Figure 1: Number of White-tailed deer in Michigan (1938-1994)

Compiled from unpublished MDNR data.



Figure 2: Number of antlered bucks and antlerless deer taken in Michigan during 1994.
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LITERATURE REVIEW
In preparing this manuscript and preparing for this study I was fortunate to have

access to several excellent literature reviews regarding human tolerance of wildlife,
human tolerance of crop damage, and reviews of management strategies for reducing crop
losses (Dudderar et al. 1989, Langenau et al. 1993, Minnis 1996). Because of the
comprehensive nature of these reviews, I have chosen not to duplicate these reviews here,
but to use this chapter to propose that crop damage management be viewed as an issues
management problem involving conflicting human values and beliefs.
Issues Management

The issues surrounding deer management in Michigan over the last 10 years well
illustrate Aldo Leopold’s comment that, “You cannot conserve wildlife by itself; to build
the wildlife resource you must...rebuild the people who use it, and all the things they use
it for...” (Leopold 1953). Leopold’s statement appropriately points out the necessity of
managing people in concert with wildlife populations, and illustrates two central points of
Michigan’s deer conflicts. First, “building” is no longer an appropriate paradigm for the
deer resource; support for herd management, and therefore occasional herd reduction, is
What currently needs support, and appears to be at the heart of current conflicts. Second,
Leopold’s comment is short-sighted in that it does not acknowledge that different
Stakeholders may need to be “rebuilt” with different parts or by different methods;
farmers and deer hunters need to be approached differently as do different types of
farmers (Decker and Brown 1982). As the MDNR has become acutely aware, conflicts

between multiple stakeholders, and the diverse concerns of stakeholders can lead to



management problems unless these components of issues that cause conflict are
addressed.

The initial step towards managing contentious issues is an identification of the
components causing conflict. The components of deer management issues confronting
the MDNR today and in the future are not necessarily the same as those faced in 1987 or
1992. Thus, it is important for managers to anticipate changes in issue components in
addition to identifying current ones. In 1990, Peyton et al. listed 3 characteristics of
issues that managers should keep in mind when attempting to identify and manage

wildlife issues.

Issues and disputes are developmental. They evolve through social, psychological
and political processes. The earlier a resource manager intervenes, the better.

Public beliefs, public values and priorities, and the adequacy of existing science,
all play important roles in creating issues and must be dealt with differently by

resource managers.

There are no institutional quick fixes which make issue management and personal
involvement of managers unnecessary.

Stages of Issue Development

Perhaps the most important of these issue characteristics is that issues develop
through stages. Knowing this, managers should be able to reduce the number of conflicts
they encounter by anticipating issues and addressing them early in their development.
Peyton (1984) describes the stages of issue development as: 1) latent; 2) emerging; 3)
active; and 4) disruptive (Figure 4). Latent issues are those that are concerns of
individuals but which are not being communicated to others. Emerging issues are those
that are being discussed by stakeholders amongst themselves, but not yet being brought to

the attention of the agency or other authority figures. Currently, producer concerns about
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geese (Branta canadensis), crane (Grus canadensis), and turkey (Meleagris gallopavo)
damage to crops are at this level in certain parts of the state. Active issues are those issues
which the stakeholders are actively communicating to the management agency. The
stakeholders are voicing demands at this stage but the manager generally remains in
control of the situation. When issues are taken to authorities other than the management
agency they are considered disruptive issues. If an issue results in legislative action or
court rulings they would be considered disruptive. The recent attention of the House
Committee on Agriculture and Forestry to the deer crop damage concerns of farmers
threatens to make farmers’ deer crop losses a disruptive issue. Though this issue level is
termed “disruptive,” it is important to note that seeking legislative action can sometimes
be a positive action and serve to improve management that has become too bureaucratic

or unresponsive to stakeholder interests.
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Components of Issues

In a 1985 paper Kellert and Brown wrote, “Despite the willingness of the
public to support the conservation and protection of many species, many Americans,
while being aware of and interested in wildlife, appear to be motivated more by myth and
bias than by knowledge and informed opinion about wildlife and its management.”
Public beliefs and biases appear to be important components of the issues surrounding
deer management and crop damage and attention to stakeholder values and beliefs is
likely an important key to managing issue development.

Peyton (1984) identifies 3 major components of resource management issues
which may need addressing to resolve conflicts: 1) the adequacy of the existing science
and technology, 2) public beliefs, and 3) public values. The impact of public beliefs in
deer management issues is evident in Langenau’s (1993) response to questions about the
scarcity of deer in the fall of 1992. Langenau stated, “Farmers were said to have killed
off the deer last fall with block permits or with out-of-season shooting kill permits last
summer.” He pointed out that neither was the case. This same complaint was made by
hunters in Alpena County in 1994 where general antlerless harvest had actually been
increased to lower deer densities in the areas’ Deer Management Units (DMU'’s) (Carlson
pers. comm.). Such perceptions and beliefs appear numerous in deer management issues
and identifying and countering them has the potential for defusing issues before they

become disruptive.
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How many deer are there?

Though managers’ scientific understanding of deer and the effects of deer damage
is generally adequate, it is often the first area called into question by stakeholders as an
issue develops. For example, in 1992 deer hunters questioned whether deer herd
reduction had been necessary and whether the reduction had gone too far, and Langenau
(1993) reported that MDNR deer population and harvest estimates were questioned.
Similarly in 1994, sportsmen in Alpena County questioned the ability of the MDNR to
estimate deer populations from pellet count indices. Often it appears that the public
jumps to critiquing a single analytical tool although it may be only one of several indices
used by the agency to estimate relative deer densities.

Loss Assessment Technology

Estimates of crop loss are also viewed suspiciously and the methodology for
making such estimates is questioned. Studies and programs in other states have shown
through a variety of methods that deer browsing can have a significant impact on the
yields of agricultural crops, and result in large financial losses to producers (Craven 1983,
Tanner and Dimmick 1983, Stoll and Mountz 1983). Still when seemingly large dollar
values of crop loss are reported by farmers, the validity of their estimates is frequently
questioned. Some deer hunters and others may have trouble comprehending how deer
can cause such loss and they want proof there is an issue of crop loss.

The reliability of farmer reports of damage was one target of hunter scrutiny in the

late 80’s and early 90’s. The same skepticism of farmer reports may also be expressed by
agency personnel who may question producer assessments loss based solely on visual

insp»ections of damage (not loss) and deer sightings in crops. Unfortunately, available
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methods of assessing losses are labor intensive and beyond the means of most farmers
and wildlife agencies. Thus, farmer estimates of intolerable losses are often all managers
have to go on when making management decisions. This might not be a problem if
individuals hadn’t been known to claim losses that didn’t exist (Dudderar, Odum,
Carlson, Willman, Parr, pers. comm.), so that deer hunters and other stakeholders could
trust that depredation control was necessary. One would like to believe that if a
standardized systematic method were available for farmers to report their losses that there
would be less conflict; however, even wildlife and agricultural professionals apparently
have trouble agreeing to acceptable methods and designs.

In 1988 and 1989 the Michigan State University Extension Service estimated that
some growers of certified seed beans in northeast Michigan were incurring losses in
excess of $225 per acre (Long et al. 1990). Despite having sought assistance from
wildlife professionals (USDA-Wildlife Services, Michigan State University’s Department
of Fisheries and Wildlife) in performing this exclosure research, over 3 years, MDNR
personnel were reportedly still critical of the exclosure protocol and the resultant data
(Dudderar, Long and Parr pers. comm.). Interestingly, between 1993-1995 Braun (1996
unpublished) documented losses to alfalfa and beans in northeast Michigan of between
3% and 11%, but with apparently greater acceptance of the data by the agency. The
political climates surrounding each exclosure study were markedly different in that the

Extension work was done at a time of high deer numbers as opposed to the much reduced
density surrounding the Braun study. Other differences that may have elicited the
diffFerent agency responses might be the intended use of the data, and the person directing

the wvork. In the Extension work there was apparently the potential of using the data in a
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lawsuit by farmers, while the Braun study was directed by a former MDNR employee and
the data was being used to evaluate the impact of adjacent habitat characteristics on losses
caused by deer. Despite their obvious differences, these two cases illustrate that
methodologies used to document crop losses need to be agreed to.

Though managers may debate the results of such exclosure work, this method and
others have been broadly applied and are generally considered accurate and reliable
means of quantifying losses (Litvaitis et al. 1994, Wisc. Co-op Wildl. Damage Control
Program 1990). In fact, exclosure estimates are used to test the reliability of other
methods of quantifying loss (Austin and Urness 1987). Thus, the science of quantifying
losses appears to be adequate, though communicating the abilities of this science to the
stakeholders needs improvement.

Non-lethal Control Alternatives?

The belief that deer damage can be eliminated with non-lethal control is another
common belief expressed by stakeholders when deer herd reduction is an issue and much
research has focused on evaluating the effectiveness of various control methods at
reducing losses: chemical repellents (Sayre and Richmond 1991, Fargione and Richmond

1993, Lewison et al. 1993, Tanner and Dimmick 1983, Ellingwood et al. 1983), electric
and non-electric fences (Jordan and Richmond 1991, McAninch et al. 1983, Owen et al.
1993), soap bars (Fargione and Richmond 1991), guard dogs (Beringer et al. 1994).
While these and other studies have shown that some methods are effective at reducing
deer browsing in certain situations, they also point out that the costs of these methods

may possibly prohibit use on larger scales, and that effectiveness declines as browsing



16

pressure increases (Fargione and Richmond 1993). Usually some form of herd reduction
is required either through recreational hunting and/or special shooting permits.

Not only do biases and beliefs affect the attitudes of deer hunters but also those of
farmers, who may not use a control when it would be effective. A study by Purdy et al.
(1988) indicated that New York apple growers often made damage control decisions
based on incomplete or subjective information about the effectiveness of different
methods. Sizable numbers of producers with chronic deer damage in New Jersey have
been shown to have limited knowledge of hunting seasons and bag limits that, if taken
advantage of, might reduce their losses (Eriksen 1994). Apparently, science-based
information is available on controlling deer depredation, and much of it may be
appropriate to certain farming situations. Regrettably, this information does not appear to

be getting to farmers whose situations warrant particular controls.

Who’s Responsible for Deer Damage?

Not only do deer damage issues hinge on specific beliefs about the effectiveness
of non-lethal control measures and what types of deer control are legitimate, they also
hinge on philosophical beliefs about whether deer damage is a public responsibility given
that deer are considered a public resource. In fact people’s attitudes about who should be

financially responsible for deer damage may be more important to the crop damage issues

than any other single factor. Legally, states are allowed to “regulate” wildlife and wildlife
agencies “manage” this public resource (Gray 1993). Whether the state is then
“respoonsible” for losses caused by its charges (the deer) is a legitimate question for

farmers with intolerable losses. Islieb’s finding that only 31% of farmers would install
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deer fencing even with a 75:25 (state:farmer) cost-share suggests that considerations other
than just cost influence farmer willingness to engage in controls which have been
scientifically proven (Islieb 1994). Perhaps farmers do not believe that they should have

to pay to control the “state’s” deer.

Conflicting Values

Public values are also an important component of deer management issues that
need to be understood. Peyton (1985) identifies issues involving conflicting values as
perhaps the most difficult conflicts to manage. Deer hunters, whose license fees support
the majority of deer management, value the recreational opportunities provided by those
dollars. Understandably, they may become upset if they perceive that the products of
their dollars and their hunting opportunities are being given away to control crop losses.
Consequently it can be hypothesized that issues may develop if hunters are not given
opportunities to harvest animals that need to be removed to control crop losses. At the
same time farmers who value living a farming lifestyle may see that value threatened by

an over abundance of deer.
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Tolerance of Crop Loss and Deer
Not all farmers respond to deer crop losses in the same way. It has been shown
that not all farmers who have identical losses rate these losses similarly. Studies done in
New York and Ohio indicate that when losses exceed $500 producers consider the losses
to be aproblem and that losses of approximately $1,500 are considered severe (Brown et
al. 1978, Stoll and Mountz 1983). Still a single farmer may have particular values that
cause him/her to tolerate a “severe” loss, while another farmer may find the same loss
into lerable. This tendency is born out by the large variances surrounding the means
repoxted in New York and Ohio studies. The median “tolerable” amount of loss in Brown
et al. (1978) was the category $1-99, with an inter-quartile range around that of $0 to
$1 OO —499. Similarly the median amount of loss considered “unreasonable” was $500-999
withh a&n inter-quartile range of $100-499 to $1,000-2,999. These studies did not, however,
docurxment what type of actions producers take as damage approaches these levels, nor did
they adequately identify the factors that determine whether a producer will tolerate such
losses. Forinstance, a producer may consider losses a problem but decide to tolerate
them, wwhile another producer may engage in damage control, and still another producer
may decide to petition his state legislator to lobby for decreased deer numbers.
Prompted by the belief that managers need to better understand the views of their
constituents, several studies have examined farmer and landowner attitudes toward deer
and the Ihuman tolerance of deer populations and crop damage (Decker and Brown 1982,
Tanner and Dimmick 1983, Stoll and Mountz 1986, Morgan et al. 1990, Minnis 1996). A
few Studies have even looked at Michigan farmers attitudes about deer and attempted to

id i
sntfy trends in the extent of deer caused losses to crops with surveys by Albright



19

(1993) and Nelson (1995) being the most recent. Some general findings of these studies
were: that <10% of agricultural producers find deer damage to be intolerable, that the
benefits derived from esthetic and consumptive uses of deer sometimes compensates for
damages incurred, that those receiving a greater proportion of their income from the land
are less tolerant of damage, and that landowner willingness to permit hunting increased as
estimated losses increased. (For a more detailed review of the history of and research on
Michigan’s deer crop damage issues the reader is referred to the reports of Dudderar et al.

(1989) and Minnis (1996).)
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Attitudinal Response to Deer

Tolerance or intolerance is an attitudinal response to a stimuli such as crop
depredation, and disruptive issue behaviors are one type of behavioral manifestation of
such attitudinal responses to deer damage. This link of tolerance to behavior was not
investigated by the aforementioned studies despite it being a critical piece of information
for deer managers. To be able to prevent disruptive issue activity it is important that deer
managers understand how stakeholder attitudes are developed, and how these attitudes
express themselves in terms of action. In their 1995 paper “Cultural Carrying Capacity:
modeling a notion” Minnis and Peyton proposed an Attitudinal Response Model (ARM)

to explain human response to wildlife. Their model consists of 4 major dimensions:
“actuality, perceptions of actuality, attitudinal response and behavioral response.” The
model poses that an individual’s behaviors regarding a wildlife population will be
determined by a linear relationship between the actual nature of the wildlife-human
interactions, the individual’s perception of those interactions, the individual’s evaluation
of the costs and benefits of those interactions, and, eventually, the adoption of a
behavioral intention (attitudinal response) in response to the wildlife-human interactions
(Figure 5).

“Attitudinal response to a wildlife population level is proposed as being modified
by actual and perceived wildlife-human interactions. Often, it is the perception of reality
rather than the actual incidence of wildlife-human interactions that determines the
attitudinal response” (Minnis and Peyton 1995). The crux of the ARM is the

stakeholder’s evaluation of the perceived costs and benefits of the wildlife-human



21

interaction. Minnis and Peyton describe the process as stakeholders asking themselves,
whether “the perceived cost-benefit assessment is satisfactory/desirable or
unsatisfactory.” They explain, “A satisfactory/desirable response will result in the
stakeholder taking no action to change the [wildlife-human] interaction and that
following an unsatisfactory evaluation a person will either tolerate or not tolerate the
perceived cost-benefit assessment.” Tolerance will result in no change being sought,
while intolerance will result in some effort on the part of the stakeholder to change the

wildlife-human interaction to create a satisfactory perceived cost-benefit assessment.

e————

!
The .
and P:°mplexny of the model is too much to review in its entirety here and the reader is referred to Minnis

Yton 1995 and Minnis 1996.
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ACTUALITY BELIEFS ATTITUDES
Actual Perceived . Evaluation of the
cost-benefit E | costoenert » perceived cosbenefit
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tolerable/intolerable)
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regarding
/ numbers of deer
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Intention to try to create an acceptable
perceived cost-benefit of deer

Selected behavior to create an acceptable
perceived cost-benefit of deer

Figure 5: Major components of the Minnis and Peyton Attitudinal Response Model.
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Hypothesized behaviors resulting from a stakeholder’s intolerance might be that the
person: abandons the situation (e.g. ceases to plant a crop), personally attempts to change
the situation (e.g. alternative crops, fencing, repellents, shooting permits, non-permitted
shooting), or to get others to change the cost-benefit in favor of the stakeholder (e.g. via

agency harvest quotas, legislative mandates, compensation for losses, etc.)

Graphing human tolerance of deer numbers

Ellingwood and Spignesi (1986) defined the term Cultural Carrying Capacity
(CCC) as “the maximum number of deer that can compatibly co-exist with a local human
population.” Thus, there is logical link between tolerance and wildlife population size.
This link between deer herd density and attitudinal response is a component of the
Actuality segment of the ARM (Minnis and Peyton 1995). Minnis and Peyton (1995)
propose that CCC may be best defined as “the wildlife population level in a defined area
that produces the most manageable amount of issue activity at a particular time.” They
Propose that the relationship between issue activity and wildlife population size can be
graphically represented by plotting issue activity and wildlife population size as axes on a
Cartesian graph. Each stakeholder is proposed to have a pair of tolerance thresholds
which bracket their preferred range of densities for a single wildlife species (Figure 6).
At the lower end is the point of “Minimum Demand”, below which there are too few
animals (deer) for the stakeholder’s satisfaction. The upper threshold is the stakeholder’s
Wildlife Acceptance Capacity (WAC), a term borrowed from Decker and Purdy (1988).
WAC is that population level beyond which there are too many animals (deer) for the

sakeholder's liking. When jointly plotted each stakeholder should have a U or V-shaped






24

curve that represents their tolerance of deer densities. The distance between one’s WAC
and point of Minimum Demand is referred to as the stakeholder’s “Latitude Of

Acceptance” (LOA) for deer populations.
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Figure 6: Hypothetical preferred deer density for one stakeholder group (adapted from Minnis and Peyton 1995)
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Figure 7: Hypothetical preferred deer densities of two stakeholder groups
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When combined in stakeholder groups composite curves can then be used to
illustrate differences and/or similarities in preferred deer densities between stakeholders
such as farmers and deer hunters (Figure 7). In practice it may be possible to affect a
change in a group’s LOA, thus offering potential for resolving conflicts between groups
over what is an acceptable number of deer (Figure 8). Minnis and Peyton (1995) propose
that analyzing farmer and deer hunter attitudes and behaviors using the ARM may allow

agencies to affect such changes among stakeholders.
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Figure 8: Hypothetical representation of Cultural Carrying Capacity
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Synopsis of Michigan’s Deer Depredation Control Permits

Three permit systems are currently used in Michigan to encourage the harvest of
antlerless deer in specific areas to help reduce the local deer population and control crop
losses.

Shooting Permits -- In 1979, the Natural Resources Commission in Michigan adopted
Out-of-Season Shooting Permits to help control deer depredation of agricultural crops.
These permits are issued to farmers whose losses to deer are deemed significant by
MDNR biologists. The permits are issued to kill depredating antlerless deer at times
outside of the regular firearms, muzzleloader and archery deer seasons. Permits allow
antlered deer to be shot only when circumstances are deemed appropriate by MDNR
biologists. The permits are valid only for times, fields, and the number of deer designated
by the biologist. In most areas, deer shot under this permit system are to be collected by
MDNR personnel or designated persons and distributed to charitable causes. Up to three

designated shooters can be allowed to fill the permits, and there is no charge to the farmer
for the permits.

Block Permits -- In 1990, another type of permit was introduced to reduce the number of
Shooting Permits issued and to use licensed deer hunters to control crop losses. Block
Permits are valid only for shooting antlerless deer during the regular fall hunting seasons.
The biologist determines how many deer should be taken, and then these permits are
issued in “blocks” of ten or more to farmers with documented losses. In certain situations
the biologist has the discretion to issue a block of less than 10 but no fewer than 5
Ppermits. Farmers must purchase these bonus licenses for a cost of $3.00 each. The
licenses are then distributed by the farmer to licensed hunters for use on their farm or
adjacent lands with the permission of adjacent landowners. Hunters are allowed to keep
the deer they shoot, and there is no limit to the number of Block Permit licenses that a
hunter can fill. Licenses are also transferable between hunters so that unused tags can be
retuned to the farmer and then reissued to other hunters. All regular hunting season
restrictions apply as to the type of equipment and legal shooting hours.

Regular Antlerless Lottery Licenses - Michigan also uses a lottery system to allocate a
limited number of antlerless deer hunting licenses in the majority of its deer management
units. Antlerless licenses are issued both through a general and a private lands lottery.
Selected hunters in the private lands category are issued one license to harvest an
antlerless deer on the parcel they specified on their application.
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Table 1: A comparison of Michigan’s shooting and block permit programs.

Frequently asked questions: Shooting Permits Block Permits

First used statewide? 1979 1990

Purpose? Control deer numbers to reduce crop loss at Reduce need for Shooting permits and
times outside of regular deer hunting allow licensed hunters during regular fall
seasons. deer hunting seasons to help control

bers of deer that cause d:

Who issues the permits? Local MDNR personnel who assess Local MDNR personnel who assess
agricultural loss. agricultural loss.

Who can get the permits? Producers with “significant™ crop loss. Producers with * a history of significant”

crop loss.
Who shoots the deer? Upto 3 sh s designated by the p Anyone who has a current deer hunting

license.

Where can the permits be used?

Only on the permittee’s lands/fields/blocks
as designated on the permit.

What is the cost of the permits?

On the permittee’s land and on adjacent
private land with permission.

None

$3 per permit; minimum block of 10 must
be purchased, unless otherwise approved by
MDNR.

How many deer can be shot?

Local MDNR biologists determine the
maximum number of deer that can be
removed.

Local MDNR biologists determine the
maximum number of deer that can be
removed.

Who gets the deer after it is
shot?

Varies but the MDNR maintains the right to
determine how deer are to be used and by
whom.

The licensed hunter who shot the deer.

Can antlered bucks be shot? (i.c.

deer with antlers extending more
than 3" above the skull)

Only in select cases when the MDNR
determines that a need exists. (c.g. when

ive buck rubbing damages fruit or
Christmas trees)

No antlered deer can be shot with block
permits.

Michigan Department of Natural Resources, 1995¢c. Guidelines and procedures for issuance of 1994 deer
crop damage block permits. Interoffice communication from R.C. Elden to Regional Wildlife Supervisors.

Wildl. Div. Lansing.

Acceptance of Damage Control Programs

Three recent studies in Pennsylvania, Michigan, and Wisconsin have looked at

stakeholder use and acceptance of special culling programs and the factors related to

attitudes about such programs to control deer-crop depredation. In Pennsylvania,

landowner attitudes about an extended antlerless season to control crop losses were

studied by Boyd and Palmer (1991). Farmer respondents to their survey indicated general

approval of the extended season but indicated that it was not as effective as it could be

because adjacent landowners were not supportive of killing deer to control crop losses. In

Wisconsin, Horton and Craven (1996) examined farmer attitudes about Wisconsin’s

Sh°°ting Permit system. They expressed doubt that the system was being used

o eI
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effectively by farmers but went on to postulate that the system may be worth while
because it gives producers a sense of control over the situation. Their analysis further
suggested that farmers were unwilling to shoot pregnant or nursing does, that hunters
could not be found to use shooting permits in the summer, and that shooting hour
restrictions and shooter training prevented effective use of shooting permits. Nelson and
Yuan (1991) studied farmer, hunter, and adjacent landowner attitudes about Michigan’s
Block Permit system two years after its inception as part of the program’s 3-year
evaluation. Some of their findings were that block permit recipients were more
dependent upon farm income than non-recipients and that the system appeared to be
achieving its purpose of locally increasing antlerless kill on affected farms. However,
they also found that hunters who did not or could not participate in the control program
‘Were least supportive of the program, perhaps because they did not perceive the allocation
©of permits to be fair. This approach of the Michigan Department of Natural Resources’
(MDNRY) to deer depredation control continues to be one particular area of conflict
between hunting and agricultural interests in Michigan. Several reports of urban deer
reduction programs have been made in the last few years which suggest factors that
impact on stakeholder acceptance of deer reduction programs. Common areas of conflict
are beliefs about the need for herd reduction and the method of herd reduction,
specifically whether lethal control is justified. Acceptance of herd reduction programs
also appears related to the credibility of the management agency and the approach used by
the agency to select the management technique (Stout and Knuth 1995, McAninch and

Parker 1995, Curtis et al. 1995, Hall 1991).
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Agency Credibility
Agency credibility appears important at many points throughout the issue

management process. Eberhardt et al. (1990) define two components of agency
credibility: 1) competence and 2) trustworthiness. Stakeholders’ perceptions of an
agency’s competence to perform management functions and of an agency’s willingness to
act in the best interest of stakeholders can potentially make or break any management
effort. Grise (1994) wrote that, “When agency credibility is high, decisions are more
likely to be accepted as necessary and the best possible choice, even when they differ
from the personal preferences of the stakeholder...With low agency credibility,
stakeholders will... continue to question the agency’s ability to manage effectively.” In
the case of deer crop damage management, the MDNR is precariously positioned because
key values (financial security and recreation) held by farmers and deer hunters are

fundamentally opposed. It would be easy for the agency to lose the trust of hunters while
acting in the best interests of farmers, or conversely, to lose the trust of farmers while
acting in the interest of deer hunters. Smolka and Decker (1985) found in New York that
the conflicts over deer management appeared to revolve around beliefs about whether
there is a problem or reason to change the status quo and/or about the appropriate method
of addressing the problem. If the agency’s credibility is high then stakeholders will more
likely trust the agency’s assessment of the existence of a problem and the most
appropriate course of action. Crop damage abatement programs by their personal nature
offer an interesting opportunity to examine the relationship between producer contact

Wwith agency personnel (biologists, game wardens, etc.), and producer perceptions of
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agency competence. In particular it allows for an examination of the ability of local

biologists to affect attitudes about crop damage and tolerance of deer.
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Summary of Literature Review

This literature review sought to accomplish two things: first, to propose that deer
depredation should be viewed by agencies as an issues management problem, and second,

to frame or identify those components which appear to be contnbutmg to conflicts
concerning deer depredation management.

General Issues:

Issues can be large or small in magnitude, but all issues are significant because of their
potential to escalate from emerging issues to active and disruptive issues.

Sources of issues:

e Gaps in scientific knowledge and understanding (Proven facts)

e Differing beliefs about what is known (Perceived facts)

e Differing beliefs about what should be done if facts are agreed on (Important values)

Crop Damage Issues:

Issues related to deer crop damage in Michigan appear to be both large and small in

magnitude and appear to be present at different stages of development in different areas
of the state and with different segments of the public.

Hypothesized components of issues contributing to conflicts concerning deer crop
damage in Michigan:
Existence of actual deer-caused crop losses

Tolerance of losses in dollars, percent of crop (What is an acceptable loss?)
Perceptions of current numbers of deer

Tolerance of deer numbers (What is an acceptable number? CCC)

Acceptance of crop damage control program (Identified need and appropriateness)
Credibility of agency and personnel (Strengths, weaknesses, administrative ability)
Lethal and non-lethal damage control tools (Use and preferences)

Hunting as a control tool (Use and access)

Role of hunters, farmers, and MDNR (Who’s responsibility are the deer?)

The pragmatic orientation of this study sought to document the current state of the crop
damage issue in different regions of Michigan and to determine the extent to which each

of the above hypothesized components is contributing to the issue of crop damage in
Michigan,



METHODS
Study Site Selection
This study was part of a larger comprehensive examination of deer depredation

problems in Michigan funded by the Michigan Agricultural Experiment Station, MDNR,
and Michigan State University Extension (MSUE). Ecological portions of the study took
place in the northeastern (Presque Isle, Alpena, Montmorency Counties) and northwestern
(Benzie and Leelanau Counties) portions of the lower peninsula, and therefore this study
examined farmer attitudes about crop depredation in those areas. To better represent the
breath and variety of deer damage situations throughout the state, four additional areas
were selected that were identified as having different types of damage problems and
different levels of public involvement in the deer damage issue after consultation with
Extension and DNR personnel and after examining the 1987 Deer Damage Committee
report. In total 7 counties were selected for study (Calhoun, Montcalm, Oceana,
Benzie/Leelanau, Presque Isle, and Menominee) (Figure 9). As much as possible,
counties were paired so as to control for the ratio of cropland to forest, the types of crops
grown, and the relative deer density (Table 2). For this reason Benzie and Leelanau
counties were combined as one region that would be somewhat comparable to Oceana
county. Calhoun County’s index of deer related vehicle accidents (DRVA’s) is greatly
affected by the presence of 2 interstate highways (I-94 and 1-69) which bisect the county
and account for account for significantly more miles driven in the county relative to other
counties, Despite the skewed DRVA index, MDNR biologists from Calhoun and

Montcalm County did believe that deer densities were similar in these counties.
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Figure 9: Counties included in a 1995 study of deer crop damage




Table 2: Profile of study counties by crop types, issue intensity, percentages of forest and agricultural

lands, and relative deer densities.
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County Representative | Crop Damage | Ratio of Deer/Car
Crop types" Issue Intensity® | farmlands to | Accidents
forest* per million
miles
driven®
Calhoun " Comn, Low 56:24 0.97
soybeans,
grains
Montcalm ' Com, Moderateto | 53:29 2.42
soybeans, table | High
beans, potatoes
Oceana * Fruit, Moderate to | 38:54 1.61
vegetables High
Benzie/Leelanau * | Fruit Moderateto | 21:79 1.12
High
Presque Isle ° Table beans, | High 19:74 245
corn, alfalfa
Menominee ° Com, alfalfa | High 18:79 4.26

County pairings are denoted by common numbers following county names. * 1993 Michigan Agricultural
Statistics, Mich. Dept. of Agriculture; ® Pers. Commun. MDNR & MSU Extension; ¢ 1993 Forest Inventory,
North Central Forest Experiment Station; ¢ 1991 Michigan State Police.

Interviews

Focus groups were initially planned for the spring of 1994 to become familiar
with farmer beliefs, concerns, and values about deer crop damage and to identify
language that would be appropriate for use in a questionnaire. Instead a personal
interview format was adopted because it was more compatible with farmer schedules in
May and June. County Extension agents provided the names and telephone numbers of
clients whom they felt would provide a representative cross section of attitudes about deer
damage in their counties. These clients were contacted by phone and asked if they would
be willing to visit with the researcher at their farm for approximately 1 hour. Times were
arranged that were convenient for the farmer, usually around the lunch, dinner and
evening hours. Interviewees were asked for permission to tape record the session for

note-taking purposes; however, because a number of producers appeared suspicious of
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the proposed study and the use of such recordings, only written notes were taken after the
first few interviews. Notes from these conversations were used as a guide in developing
the content and wording of the subsequent mail questionnaire. Producers were asked to
describe their experience with deer damage, their impressions of the current size of the
deer herd, their use of deer damage control tools, their impressions of the benefits and
costs of the presence of deer, their familiarity with Michigan Department of Natural

Resources personnel, and to describe how they estimated losses.

Table 3: Number of interviews completed per county.

County Number of interviews completed
Calhoun 4
Montcalm 6
Oceana 4
Benzie/Leelanau 8
Presque Isle 6
Menominee 6

Questionnaire testing and review

In early February, 1995 a pilot questionnaire was mailed to 102 MSU-E contacts
in Isabella County to test the clarity and content of questions. Respondents were asked to
complete the questionnaire and return it along with any additional written comments.
The single mailing yielded 49 returned surveys from extension clients, 37 (76%) were
full-time or part-time farmers that could be used in an analysis, 24% of the returns were
from retired farmers and non-farmers. It was hypothesized that this percentage of non-
eligibles would vary depending on the extension agent’s maintenance of a farm list. The
survey was also sent out to MSU-E and MDNR personnel for review. Adjustments to the

questionnaire were made based on the pilot results and reviewer comments.
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Sample Selection

Mailing lists of contacts were obtained from MSU-E directors and agricultural
agents in the study counties. Agents were asked to clean lists as much as possible to
eliminate those individuals who did not grow crops. Farms were often family operations
and contact lists did not distinguish between different farming operations; therefore some
of our respondents were likely describing the same farming operation. To somewhat
control for this, mailings were sent only to the first name on the contact list when
individuals had the same last name and address. Unfortunately, individuals with the same
last name but different addresses could not be assumed to have the same or different
farms. Mailings were sent to all contacts on the county lists except in Calhoun County,
which had a prohibitively large number of contacts (907). Therefore 60% of the Calhoun
County contacts were sampled. In total 2,134 individuals were selected to receive the
questionnaire (Table 4).
Mail Survey Implementation

An initial mailing of the questionnaire, cover letter, and business reply envelope
was made by 3rd. class mail on April 7, 1995 to producers in Calhoun and Montcalm
Counties (Appendices I & II). Questionnaires to producers in more northern counties
were initially mailed on April 14, 19, and 28. These initial mailings were followed
approximately 10 days later by a postcard reminder/thank you which went out to all 2,134
individuals (Appendix IV). Approximately 2 weeks later a second mailing of the
questionnaire and a modified cover letter, was sent to individuals who had not yet

responded. All mailings were completed on June 20th., 1995.
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Table 4: Initial per county sample size.

County Initial sample size
Calhoun 545
Montcalm 329
Oceana 379
Benzie 100
Leelanau 263
Presque Isle 318
Menominee 200

Total 2134

Non-response Follow-up

During the period July 27, 1995 and through August 15, 1995, a non-response
telephone follow-up was performed. This was due to concerns that the timing of the
survey may have selected against active full- and part-time farmers who were in the field
and had no time to respond. Non-respondents with published telephone numbers were
sampled. This provided a sample of 280 individuals (29% of the non-respondents) who
could be called. Selected questions on important descriptive variables such as tolerance
of loss were drawn from the mail questionnaire and adapted for telephone use (Appendix
Ill). The sample was called repeatedly until approximately 30 non-respondents had been
contacted from each county. All calling was done between 1100 - 1300 hours or after

1700 hours.
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Data Entry and Analysis

All data were entered in and statistically analyzed using SPSS for WINDOWS
version 6.0. The error rate of data entry was less than 0.05%, and was determined by
sampling 10% of the coded surveys for errors. The error rate was determined by the
following formula: (number of cells containing errors)/(total number of cells in the
sample).

Primarily non-parametric statistics (Wilcoxon Matched Pairs, Mann-Whitney U,
Kruskal-Wallis, Chi-square) were used to test differences because of the preponderance
of nominal data and frequently polarized response frequencies which did not meet
assumptions of normality and/or homogeneity of variance. In the few situations where
the parametric assumptions were met the more powerful parametric technique was used
to test for differences. All differences reported use a significance level of alpha=0.05.
Sample sizes are not equal for all questions because not all respondents answered all
questions. Percentages given are the valid percentages for respondents who answered the
question unless otherwise specified.

Special calculations and data transformations
Specific questions required special transformations and/or calculations for

interpretation purposes and are presented below.
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Procedures for Estimating percentage losses and dollar values of crop losses to deer:

Field/row crops

Crops were not identified by variety nor were individuals asked to report how they
marketed their crops; therefore assumptions had to be made concerning the
appropriateness of using the mean reported price per unit in estimating loss values. It was
assumed that all losses reported in the same units (i.e. bushels, tons, hundred weights,
etc.) were marketed in the same fashion or had the same equivalent value if kept on farm
even though not all producers reported prices received. Applying the mean reported price
per unit to individually reported losses did not seem appropriate because it was likely that
some producers had more marketing opportunities than others which would have meant
that the losses would have been either over or underestimated. This associated error
further made it inappropriate to total each farmer’s reported losses in a final dollar value
for all crops combined. However, it seemed appropriate to apply the mean reported price
per units to the median per farm units lost to obtain an estimate of the dollar value lost
per farm for each crop type.

To estimate the dollar value of field and row crops lost to deer in 1994, the
reported bushel, ton, or hundred weight loss to deer for each crop (Question #7) was
multiplied by the mean price received for the crop in 1994 as reported by the producers in
response to question number 21 on the questionnaire. It must be noted that because of
producer abilities to market their products in different ways (i.e. futures, different
elevators, cash market, etc.) dollar values reported may not accurately represent the value
lost by producers. However, as an approximate measure for comparison of value lost by

producers it is believed that the estimates are useful. Percentage losses of field/row crops
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were calculated by dividing the production units of the crop lost to deer (Question #7) by
the product of the acres planted in the crop (Question #7) and the average per acre yield

of the crop.

Non-bearing fruit tree losses

To estimate the dollar value of non-bearing fruit tree losses, the reported number
of non-bearing trees damaged by deer was multiplied by the estimated cost of replacing a
single tree. The assumption was made that all trees reported as damaged by deer had to
be replaced. Though some trees may not have been replaced, trees that were not replaced
would have required extra care and pruning to restore them to usable condition. Thus,
even though a damaged tree may not have been replaced it’s extra care would still
represent a financial cost to the farmer. The cost of caring for damaged trees could not be
estimated without knowing the extent of damage to individual trees. Thus, the cost of
replacing the tree was applied to the total number of trees the respondent indicated as
damaged by deer. This method of estimating the dollar value of damage done to non-
bearing trees was also supported by conversations with orchardists who indicated that
trees that were once damaged by deer are often damaged again later, such that the tree
will likely need to be replaced at a later date. The estimated cost of replacing a single tree
was estimated using equipment and labor figures provided in 1989 MSU-E bulletins on
the costs of producing apples (Kelsey and Schwallier 1989), cherries (Kelsey et al.
1989a), and peaches (Kelsey et al. 1989b), and tree cost figures from the 1995-96 price
list of Hilltop Nurseries Hartford, MI. Hilltop Nurseries was used because they are a

major provider of trees to the Michigan fruit industry, and because their prices
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were reportedly representative of the general nursery market (Jim Nugent, Sutton’s Bay
Agricultural Experiment Station director, pers. comm.). Michigan State University
Extension recommends that replants be at least 5/8” in diameter (Nugent and
Bardenhagen, pers. comm.), therefore tree costs of this size were used assuming a bulk
order of 100 trees. It is possible for producers to reduce the per tree price by purchasing
still larger quantities; however, it is less likely that such orders will be made after the
initial block establishment. The stated cost of replacing trees in the bulletins was divided
by the number of trees to obtain a cost per tree figure for equipment and labor. Tree,
equipment, and labor costs were adjusted to 1994 dollars using the 1982 base year
producer price index for all commodities. Percentage losses to non-bearing fruit trees
were estimated by dividing the reported number of trees damaged by deer (Question #10)
by the product of the acres planted in the crop and the average number of trees planted per
acre (Question #10). No allowance was made for future income lost due to delays in
bringing trees into production. Production delays can have a significant impact on
producers’ profitability and would best be addressed by an agricultural economist. Losses
calculated here represent only the replacement costs of trees.
Bearing age fruit tree losses

Bearing age fruit tree losses were calculated by multiplying the reported yield lost
(Question #10) by the 1994 mean fruit price reported by producers in response to question
number 21 on the questionnaire. Percentage production losses were estimated for bearing
age fruit trees by dividing the estimated number of pounds lost to deer in 1994 by the

product of average yield per acre and the number of acres in production (Question #10).
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Christmas tree losses
Christmas trees that were reported damaged by deer were assumed to be
unmarketable and therefore were priced at the mean price of a Christmas tree in 1994 as
reported by producers in response to question number 21. A better estimate of loss would
have been possible if the species and age of the damaged trees were known, however, this
information was not collected on the questionnaire. Consequently the reported dollar

value losses for Christmas trees should be viewed with caution.

Special permit favorability scales:

Because of space farmers were not asked explicitly to indicate their approval or
disapproval of shooting and block permits; however, a measure of the favorability toward
each of the two types of permits among farmers was obtained using summated scales
created from attitudinal items about each permit type. The scale of favorability towards
shooting permits was constructed from 5 items (50a, b, d, f, h) (Queston #50) . A
reliability analysis using Cronbach’s alpha (alpha = 0.71) was performed which indicated
that this combination of items was more appropriate for measuring the construct of
favorability than other combinations of the items probing shooting permit attitudes.

These five items were measured on a 5 point Likert scale where 1 = strongly agree, 3 =
undecided, and 5 = strongly disagree. Items were recoded 2 to -2 to reflect the positive or
negative favorability of the response items and then summed and the mean taken. A scale
of favorability towards block permits was similarly constructed from 4 items (50i, j, 1, n)
(Question #50) and had a reliability coefficient of alpha = 0.70. Even though the

reliability coefficients indicate that the variables included in the scales measure a
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construct better than the other variables considered, the validity of this measurement of
favorability towards these two permit systems should be viewed cautiously as factors not

measured may also determine whether producers are favorable approving of the permit

systems.

Biologist, agent, and agency credibility scales:

Summated scales were also constructed to approximate the credibility that the
MDNR and MSU-Extension have with farmers. Trust and competence were the two
aspects of credibility that were measured. It is assumed that if an individual trusts an
agency and believes an agency competent that the agency is then deemed credible by the
individual. It is possible, however, that the measurement items are invalid and these
scales should be viewed cautiously. Likert scales used were 1= strongly agree, 3=
undecided, and 5= strongly disagree. These were recoded to reflect positive and negative
favorability of the response items. Response scores were summed and averaged to obtain
an index of credibility where -2 was the lowest possible credibility score, 0 was
undecided, and +2 was the greatest possible credibility score. A three item scale
consisting of items 61d,e, and f (Cronbach’s alpha = 0.8305) was constructed to evaluate
the credibility of local MDNR biologists among farmers. A two item scale consisting of
items 61b and ¢ (Cronbach’s alpha = 0.7841) was constructed to obtain an indication of
the credibility of the MDNR agency among farmers. A three item scale consisting of
items 64a, b, and c (Cronbach’s alpha=0.9257) probed producer perceptions of the

credibility of local county extension agents.
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Fairness of perceived MDNR stakeholder weightings:

Question 62 on the questionnaire assessed farmers’ perceptions regarding the
relative amount of consideration the MDNR was awarding to farmer and hunter interests
when setting deer management objectives. It also asked farmers to indicate what weight
they preferred to be assigned to farmer and hunter interests by the MDNR. To obtain an
index of producer attitudes about the fairness of MDNR weightings, producer perceptions
of the current MDNR weightings were compared to desired MDNR weightings to
produce a ratio. It was assumed that producers who perceived the current MDNR
weightings as fair would desire no change in weightings for the future, and that producers
who perceived the current weighting of farmers as unfair would desire an increase in the
farmer weighting for the future. It was also assumed that producers who desired a
decrease in the farmer weighting considered the current weighting of farmer interests as
“more than fair” to agricultural interests. Thus, a measure of the perceived fairness of
MDNR weightings of stakeholders interests regarding deer population objectives was
created by first dividing perceived and most desired farmer weights by hunter weights,

and then subtracting the ratio of “desired” weights from the ratio of “perceived” weights.
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As an equation:

Perceived faimess of current MDNR weighting of farmer interests

(PCF/PCH) - (DFF/DFH)

where:

Perceived current weighting of farmer interests = PCF

Perceived current weighting of deer hunter interests = PCH

Desired future weighting of farmer interests = DFF

Desired future weighting of deer hunter interests = DFH
If the result was >1 then the current weightings were assumed to be fair or in favor of the
farmer. If the result was <1 then the current weightings were assumed not to be fair or in

favor of the farmer. Thus, a nominal measure was created to assess the fairness of the

perceived MDNR weighting of stakeholder interests.

Tolerance of losses:

In this study we sought to account for some of the variance in dollar losses
tolerated by farmers in others studies, but just as importantly to make the tolerance
measures used by other studies (Brown et al. 1978, Stoll and Mountz 1983) more
operational. We felt that the words “light”, “moderate”, “tolerable”, “unreasonable”,
“moderate” and “severe” utilized by these earlier studies to describe loss severity and
producer tolerance of loss were not practical, because they did not give us any
information about intended producer responses. It was felt that these measures would be
more useful to managers if they were descriptive of the type of action that a producer
would take in response to the loss.

We therefore created a 3 tiered measure of tolerance suggested by Minnis and

Peyton (1995) that was based on the producers desire to take “corrective action” to
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change their loss situation. It was hypothesized that losses could either be a problem or
not a problem. Problematic losses could be either tolerable or intolerable. Tolerable
losses include both producers who sustain losses which are problematic but are endured
because of offsetting benefits derived from having deer around, and also producers who
maintain tolerable losses because they prevent the losses from being more severe.
Intolerable losses are those loss amounts at which a producer must go beyond their
current efforts to maintain an acceptable level of crop loss or that threshold level of loss
which they can no longer tolerate. It is important that the reader recognize that at some
point intolerance expresses itself as action and that being able to predict this action is
more useful to an agency than is knowing that the farmer considers his losses moderate.
To enable agencies to be more proactive in managing deer damage issues, we sought to
identify those amounts of loss at which disruptive activity will occur and those at which
agencies should begin managing to prevent the issue from reaching a disruptive point.
Thus, we defined tolerance as “Not a problem”, “A tolerable problem, no action to reduce

losses to be taken”, and “An intolerable problem, action to reduce losses will be taken”.
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Organization of this section: Because of the diverse nature of the questions posed to
producers and the exploratory nature of this survey a non-traditional format is used in
presenting the results of this study. So that results are fresh in reader’s minds, major
management implications and recommendations are presented immediately following
many of the sections. Broader implications and recommendations that cut across result
sections are reserved for the Discussion. It is hoped that this format will aid the reader by
reducing the amount of time required to reference tables and figures in evaluating the
implications and recommendations of this research. Throughout this section readers are
referred to the question numbers of the questionnaire; unless otherwise noted these
question #’s are found in Appendix 1.
Non-response

A total of 48% of the 2134 mailed questionnaires were not returned. Of the 52%
who returned questionnaires only 595 met the criteria of being a full- or part-time farmer
with greater than 1 acre in a study county. This was almost 25% less than the pilot survey
conducted in Isabella County. (Full-time farmers were defined for this survey as
individuals who spent > 50% of their working time engaged in farming activities, while
part-time famm were defined as those individuals who spent < 50% of their working
time engaged in farming activities.) The usable response rate was therefore quite low
(37%). It was not known prior to the survey which contacts t"rom the initial sample were
full- and part-time farmers. However, the non-response follow-up revealed no

differences in the proportions of full- and part-time farmers vs. non-farmers and retirees

49
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that had and had not returned the survey (Table 7). Therefore it can reasonably be

assumed that approximately 52% of the targeted full-time and part-time farmers in the

sample had responded.

Table 5: Initial sample size, returns, and response rates by county.

County Returned surveys Non-deliverables ; Initial sample size County response
' rate
Calhoun 281 38 545 0.55
Montcalm 170 16 329 0.54
Oceana 179 12 379 0.49
Benzie 47 1 100 0.47
Leelanau 163 3 ; 263 0.63
Presque Isle 126 20 | 318 0.42
Menominee 93 3 : 200 0.47
Total 1059 93 2134 0.52

Table 6: Non-response telephone follow-up contacts.

County Total called Number contacted % of non-respondents contacted
Calhoun 45 32 14.2
Montcalm 40 34 23.8
Oceana 36 29 154
Benzie 24 18 34.6
Leelanau 40 26 26.8
Presque Isle 58 35 20.3
Menominee 37 31 29.8
Totals: 280 205 20.9
Table 7: Comparison of job status between respondents and non-respondents.
n Full-time Part-time Retired/Non-
farmers farmers farmers
% % %
Survey respondents 901 45.3 20.8 34.0 100%
Non-respondents 191 41.4 17.3 414 100%
¥’=3.93, df 2, p=0.139

Because counties were selected to represent a range of attitudes and crop damage

situations it was assumed that a non-response analysis should focus on the county level.

In all counties there were no differences between respondents and non-respondents in the

proportion of farmers requesting permits to kill deer, nor were there any differences
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between respondents’ and non-respondents’ dependence on farm income (Tables 11 &
12). In all counties there were no differences in respondent and non-respondent attitudes
about the number of deer in the respective counties; most felt there were too many (Table
9). Finally, there were no differences of opinion between respondents and non-
respondents over the amount of consideration hunting and farming interests should
receive from the MDNR when they set deer management objectives (Table 14).
Respondents were found to differ from non-respondents in terms of farm size, tolerance
of 1994 crop losses, hunting participation, and perceptions of current MDNR weightings
of stakeholder interests, but each of these differences appeared in no more than a single
county. Farm sizes were larger among respondents than among non-respondents in the
Benzie/Leelanau study area (Table 11), and non-respondents were more likely to indicate
that the MDNR was either favoring farmers or weighting interests equally in the county
(Table 13). Presque Isle county non-respondents also more frequently indicated that the
agency was favoring farmers and/or weighting interests more equally than did
respondents from that county (Table 13). The percent of producers who hunted differed
between respondents and non-respondents in Montcalm county where 75% of the survey
respondents deer hunted, while 47% of the non-respondents deer hunted (Table 10).
Respondents from this county also more frequently indicated intolerance of losses to the
point of taking action than did non-respondents; however, there was no difference in
attitudes about the numbers of deer in the county (Tables 8 & 9). It should be pointed out
that respondents to the less personal mail questionnaire may have been more willing to

express an extreme view than they would have if interviewed personally over the



52

telephone as were non-respondents; thus, I am cautious in assuming that the Montcalm

County was biased in favor of the less tolerant of crop losses.

Table 8: Comparison of tolerance of 1994 crop losses between respondents and non-respondents

by county.

Not a problem
%

Tolerable
%

Intolerable
%

Calhoun

Survey
respondents

128

320

39.8

28.1

100%

Non-respondents

16

56.3

313

12.5

100%

x*=3.99, df 2,
p=0.136

Montcalm

Survey
respondents

101

30.7

35.6

33.7

100%

Non-respondents

15

20.0

80.0

0.0

100%

x*=11.77,df2,
p=0.003

Survey
respondents

112

304

20.5

49.1

100%

Non-respondents

15

333

20.0

46.7

100%

%?=0.056, df 2,
p=0.972

Benzie/Leelanau

Survey
respondents

121

273

30.6

42.1

100%

Non-respondents

23

34.8

43.5

21.7

100%

x’=3.44, df 2,
p=0.179

Presque Isle

Survey
respondents

48

25.0

375

375

100%

Non-respondents

13

38.5

53.8

7.7

100%

x*=4.25, df 2,
p=0.119

Menominee

Survey
respondents

61

1.6

23.0

75.4

100%

Non-respondents

17

59

17.6

76.5

100%

x=1.11, df 2,
p=0.575
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Table 9: Comparison of tolerance of 1994 deer numbers between respondents and non-respondents by

county.
n Too few Satisfactory | Too many
% % %

Calhoun Survey 124 8.9 323 58.9 100%
respondents
Non-respondents 16 6.3 31.3 62.5 100%
$*=0.15, df 2,
p=0.928

Montcalm Survey 97 144 320 53.6 100%
respondents
Non-respondents 15 6.7 26.7 66.7 100%
¥*=1.10, df 2,
p=0.576

Oceana Survey 105 14.3 352 50.5 100%
respondents
Non-respondents 16 12.5 31.3 56.3 100%
x*=0.18, df 2,
p=0.911

Benzie/Leelanau | Survey 118 10.2 373 52.5 100%
respondents
Non-respondents 23 0.0 47.8 52.2 100%
x>=2.89, df 2,
p=0.236

Presque Isle Survey 48 12.5 333 54.2 100%
respondents
Non-respondents 13 7.7 53.8 38.5 100%
1*=1.84, df 2,
p=0.397

Menominee Survey 59 0.0 6.8 93.2 100%
respondents
Non-respondents 17 0.0 17.6 82.4 100%

x*=1.86, df 2,
374
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Table 10: Comparison of hunting participation between respondents and non-respondents

by county.

Non-Hunt
%

Hunt
%

Calhoun

Survey
respondents

130

40.8

59.2

100%

Non-respondents

16

56.3

43.8

100%

1*=0.84, df 1,
p=0.361

Montcalm

Survey
respondents

97

247

753

100%

Non-respondents

15

53.3

46.7

100%

¥*=3.89, df 1,
p=0.048

Survey
respondents

108

26.9

73.1

100%

Non-respondents

16

50.0

50.0

100%

x’=2.54,df 1,
p=0.110

Benzie/Leelanau

Survey
respondents

124

30.6

69.4

100%

Non-respondents

23

522

47.8

100%

¥?=3.10, df 1,
p=0.078

Presque Isle

Survey
respondents

49

14.3

85.7

100%

Non-respondents

13

30.8

69.2

100%

12=0.95, df 1,
p=0.329

Menominee

Survey
respondents

61

344

65.6

100%

Non-respondents

17

35.3

64.7

100%

¥?=0.00, df 1,
p=1.000
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Table 11: Comparison of farm size and dependence on farm income between respondents and non-
respondents by county. Farm size is the sum of owned and rented acres. Dependence on farm income
represented as percentage of household gross income generated by farming.

n Mean farm size in n Mean % of gross
acres (s.d.) income from farming
(s.d.)

Calhoun Survey 82 586 (613) 11 71 (94)

respondents 5

Non-respondents 16 493 (410) 15 59 (35)

Mann-Whitney Z=-0.408, P=0.682 Z=-0.158, P=0.874
Montcalm Survey 78 880 (732) 94 68 (36)

respondents

Non-respondents 15 947 (789) 13 82 (24)

Mann-Whitney =-0.251, P=0.802 Z=-0.962, P=0.336
Oceana Survey 73 420 (430) 10 59 (33)

respondents 0

Non-respondents 15 336 (423) 15 47 (35)

Mann-Whitney 2=-1.604, P=0.109 Z=-1.193, P=0.233
Benzie/Leelanau | Survey 72 311 (340) 11 56 (36)

respondents 1

Non-respondents 23 202 (228) 23 68 (33)

Mann-Whitney =-2.163, P=0.031 Z=-1.626, P=0.104
Presque Isle Survey 39 481 (421) 42 63 (37)

respondents

Non-respondents 13 475 (438) 13 69 (36)

Mann-Whitney Z=-0.148, P=0.882 Z=-0.830, P=0.406
Menominee Survey 54 590 (387) 57 81 (28)

respondents

Non-respondents 17 816 (615) 17 84 (23)

Mann-Whitney

Z=-1.596, P=0.110

Z=-0.490, P=0.624
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Table 12: Comparison of proportions of respondents and non-respondents by county who have requested
special permits from the MDNR to shoot depredating deer.

n Percent who have Percent who have
requested permits never requested
permits

Calhoun Survey respondents | 129 79.8 20.2 100%
Non-respondents 16 93.8 6.3 100%
x*=1.01,df 1,
p=0.314

Montcalm Survey respondents | 101 71.3 28.7 100%
Non-respondents 15 80.0 20.0 100%
$*=0.15, df 1,
p=0.693

Oceana Survey respondents | 112 60.7 39.3 100%
Non-respondents 16 62.5 37.5 100%
¥*=0.00, df 1,
p=1.000

Benzie/Leelanau | Survey respondents | 124 54.0 46.0 100%
Non-respondents 23 47.8 52.2 100%
%?=0.10, df 1,
p=0.748

Presque Isle Survey respondents | 51 49.0 51.0 100%
Non-respondents 13 53.8 46.2 100%
¥*>=0.00, df 1,
p=1.000

Menominee Survey respondents 62 11.3 88.7 100%
Non-respondents 17 11.8 88.2 100%
¥>=0.00, df 1,

p=1.000
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Table 13: Comparison of respondent and non-respondent perceptions of MDNR current weightings of
stakeholders in deer management decisions by county.

n Hunters and MDNR MDNR
Farmers favors favors
weighted Farmers Hunters
equally % %
%

Calhoun Survey respondents 99 32.3 4.0 63.6 100%
Non-respondents 12 33.3 0.0 66.7 100%
¥*=0.50, df 2,
p=0.777

Montcalm Survey respondents 86 30.2 5.8 64.0 100%
Non-respondents 13 46.2 0.0 53.8 100%
1*=1.82, df 2,
p=0.401

Oceana Survey respondents 91 31.9 9.9 58.2 100%
Non-respondents 11 45.5 18.2 364 100%
¥>=2.01, df 2,
p=0.366

Benzie/Leelanau | Survey respondents | 106 30.2 8.5 61.3 100%
Non-respondents 19 57.9 0.0 42.1 100%
¥*=6.23, df 2,
p=0.044

Presque Isle Survey respondents 35 22.9 2.9 74.3 100%
Non-respondents 10 20.0 30.0 50.0 100%
x’=7.14, df 2,
p=0.028

Menominee Survey respondents 54 24.1 9.3 66.7 100%
Non-respondents 17 52.9 0.0 47.1 100%

x*=5.85, df 2,
p=0.053
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Table 14: Comparison of respondent and non-respondent desired MDNR weightings of stakeholders
in deer management decisions by county.

n Hunters and MDNR | MDNR
Farmers should should
should be favor favor
weighted Farmers | Hunters
equally
Calhoun Survey respondents 103 49.5 42.7 7.8 100%
Non-respondents 11 63.6 36.4 0.0 100%
¥>=1.34, df 2,
p=0.512
Montcalm Survey respondents 87 47.1 36.8 16.1 100%
Non-respondents 14 35.7 64.3 0.0 100%
1*=4.85, df 2,
p=0.088
Oceana Survey respondents 91 374 41.8 20.9 100%
Non-respondents 12 66.7 333 0.0 100%
1?=4.92, df 2,
p=0.085
Benzie/Leelanau | Survey respondents 110 41.8 43.6 14.5 100%
Non-respondents 21 61.9 38.1 0.0 100%
1*=4.76, df 2,
p=0.092
Presque Isle Survey respondents 35 429 45.7 114 100%
Non-respondents 8 25.0 62.5 12.5 100%
¥>=0.91, df 2,
p=0.635
Menominee Survey respondents 55 43.6 54.5 1.8 100%
Non-respondents 15 46.7 53.3 0.0 100%
¥*=0.30, df 2,
p=0.860

Generalizability of results --
The sampling was such that results from this study should not be generalized to

the greater population of Michigan farmers. I have no knowledge of how many farmers
were not included on Extension mailing lists for any county, nor whether there are
inherent bias’ among those farmers who are on Extension mailing lists. Extension agents
believed that their lists captured the majority (>80%) of farmers in their counties. Their

appraisals suggest that the survey was inclusive enough to fairly represent the views and
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concerns of growers of different crop types in our study counties; however, readers are
cautioned not to attribute precise frequencies to the greater population of Michigan
farmers.
Farmer Respondent Profile

The typical farmer respondent averaged 53 years old (Table 19), had a high-school
diploma and some college or technical training (Table 15), had farmed in a study county
for approximately 30 years (Table 17), earned 64% of their household gross income
farming, and had a gross household income between $25,000 and $75,000 (Table 12).
Sixty-nine percent of the respondents were full-time farmers, meaning they spent >50%
of their working time engaged in farming activities. Oceana county had the lowest
proportion of full-time farmers (60%), while Menominee county had the highest
proportion with 87% (Table 16). Farmers from the Benzie/Leelanau area had been
farming for the least number of years in the respective county (mean = 26.5 years),
whereas Calhoun and Montcalm farmers had been farming for an average of 33 years
(Table 17). Most producers (70%) deer hunt themselves (Table 22), and 50% of those
that deer hunt indicated that deer hunting was more important than most other

recreational activities in which they participate (Table 18).
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Table 15: Education completed by respondents.

n % of respondents
No schooling 1 02
Less than 9th. grade 21 37
Some high school 33 5.8
| High school diploma/GED 202 355
Some college or technical school 150 26.4
BA, BS, AB 116 20.4
MA, Ph.D., MD 46 8.1
569 100%

Table 16: Number of full-time and part-time producer respondents per county.

County n Full-time Part- time
Calhoun 133 64% 36% 100%
Montcalm 104 73% 27% 100%
Oceana 115 60% 40% 100%
Benzie/Leelanau 128 69% 31% 100%
Presque Isle 52 67% 33% 100%
Menominee 63 87% 13% 100%
¥*=16.53, df 5, p<0.006
Table 17: Respondents’ mean years farming in same county.
n Mean years
farming in county (s.d.)
Calhoun 129 33.2(17.3)
Montcalm 103 33.3(14.9)
Oceana 111 27.3 (15.5)
Benzie/Leelanau 123 26.6 (15.2)
Presque Isle 48 30.6 (16.8)
Menominee 59 27.7 (13.8)
Overall 573 29.8 (15.9)
| *=21.00, df 5, p<0.001
Table 18: Centrality of hunting as recreation to respondents.
n % of
respondents
Most important recreational activity in which I participate 86 25.4
More important than most other recreational activities in which [ participate 83 24.5
About as important as other recreational activities in which I participate 111 32.7
Less important than other recreational activities in which I participate 42 12.4
Not at all important to me 17 5.0
Overall 339 100%
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Farm sizes were calculated by adding total reported acres owned and rented
(including farmsteads and non-crop lands). Mean farm sizes differed by county, with
fruit counties (Oceana and Benzie/Leelanau) having smaller farms (mean =322 acres and
250 acres respectively) than all other counties. Presque Isle county had the smallest mean
farm size (420 acres) of the non-fruit counties, while Montcalm county had the largest

mean size (702 acres) (Table 19).

Table 19: Age and farm size of respondents by county.

County n Mean Age in years n Mean farm size in acres
(Owned+Rented)
x (s.d.) x (s.d.)

Calhoun 127 53.7(12.4) 133 4773 (571.5)
Montcalm 102 53.0(11.6) 104 703.0 (707.3)
Oceana 109 50.3 (11.2) 115 323.0 (376.4)
Benzie/Leelanau 122 54.2 (12.3) 128 250.7 (292.6)
Presque Isle 48 52.4 (13.9) 52 420.9 (383.2)
Menominee 56 50.4 (10.9) 63 557.7 (384.7)

Overall 564 52.6 (12.1) 595 441.7 (508.6)

Kruskal-Wallis ¥>=8.99, df 5, p=0.109 | Kruskal-Wallis ¥2=80.90, df 5, p<0.001

Farms were classified as being primarily oriented towards livestock, cash crops, or
tree products if farmers indicated that > 75% of their farm sales were of one of these
categories. Farms were designated as “mixed” if the primary orientation accounted for
<75% farm sales and a second category was responsible for > 25% of their farm sales.
Twenty farms could not be categorized by this scheme because these respondents did not
indicate sales that totaled 100%. The question may have been interpreted as percent of
“income” or the three sales categories may not have captured the orientation of the farm;
for instance, if the farm was a horse boarding facility. As was expected by design,

significant differences in farm type existed across counties (Table 22).
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The majority (59%) of producers in this study had never requested either shooting
or block permit assistance from the MDNR. Twenty-nine percent had requested shooting
permits at some time in the past and 33% had requested block permits. Of those who had
requested block permits 62% had requested them in 1994. Of those who had requested
shooting permits 36% had requested them in 1994. Among those who requested
shooting permits the mean number of years requested was 4.1 (s.d. =3.1, n=150). Among
those who requested block permits the mean number of years requested was 3.4 (s.d.
=1.9, n=178).

Approximately 60% of the respondents were members of the Michigan Farm
Bureau, 21% were members of other farming organizations and 12% were members of
conservation organizations. The United Farmers’ Union, Michigan Horticultural Society,
and Michigan Milk Producers’ Association were the three most frequently identified farm
organizations apart from Farm Bureau. Michigan United Conservation Clubs was the
most frequently identified conservation organization to which producers belonged,
followed by Pheasants Forever and the National Rifle Association. Other organizations
identified ranged from The Nature Conservancy to local rod and gun clubs (Tables 20 &

21).
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Table 20: Number of respondents indicating memberships in various farm
organizations.

Farm Organization Number of

respondents

Farm Bureau 358

United Farmers Union 21

Grange

Michigan Pork Producers

Michigan Horticultural Society

Michigan Cattlemen

National Cattlemen

Michigan Herb Association

MASA

Soil and Water Conservation Districts

DHIA

Michigan Milk Producers Association

Michigan Crop Improvement

AAM

Michigan Christmas Tree Growers

South Albion Progressive Farmers

Mason-Oceana Pomsters

MACMA

Michigan Vegetable Council
Michigan Potato Growers

PCA

Michigan Livestock Exchange

OGM

Michigan Nut Growers

Future Farmers of America

National Farm Organization

Growing U.P. Association

Michigan Soybean Association

MABC

IDFTA

Maple Syrup Producers

Holstein Association

=== =1= === =[N ]|=]|]|= || |=|w|w|w|E]| | |v|v|w|a]|T|w]w
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Table 21: Number of respondents indicating memberships in various
conservation organizations.

Conservation Organization Number of
respondents

Michigan United Conservation Clubs 38

Nature Conservancy 4

National Rifle Association 6

North American Hunting Club 2

—

Pheasants Forever 0

Ducks Unlimited

National Wildlife Federation

Suttons Bay Conservation Club

Michigan Wildlife Habitat Foundation

Tamarack Sportsmen’s Club

Betsie River Res.

World Wildlife Fund

Safari Club International

The Wildlife Society

Wilder Creek Conservation Club

Michigan Hunting Dog Federation

Kellogg Sportsmen’s Club

Hart Area Sportsmen’s Club

National Audubon Society

Ruffed Grouse Society

National Parks Association

Rails to Trails Association

National Trappers Association

Michigan Trappers Association

White-tails Unlimited

Drummond Island Sportsmen’s Club

National Arbor Day

American Farmland Trust

6
4
3
1
1
1
1
1
1
1
1
1
Rocky Mountain Elk Foundation 2
1
1
1
1
1
2
2
1
1
1
1
1

Sierra Club
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Levels of Crop Loss Tolerance

Producer tolerance of crop loss (Question #13) served as both a dependent and
independent variable in this study, and levels of crop loss tolerance serve as the basis for
much segmentation throughout this thesis. This first section treats crop loss tolerance as
a dependent variable to illustrate how certain demographic factors are related to crop loss
tolerance. Later sections then use crop loss tolerance as an independent variable by which
to examine other variables. There are numerous correlations between farm type and
county by design, in addition to correlations between county, crop damage issue history,
and deer density. Where sample size allowed, I attempted to control for such
correlations; however, this was not always possible. It is important that the reader be
aware of these frequent correlations because it is possible that a combination of these
factors is responsible for differences in attitudes among producer segments.
Cumulative Tolerance of Loss

Producers were asked to evaluate their cumulative 1994 losses caused by deer by
indicating their relative tolerance of the losses; were the losses a problem and would they
take action to reduce comparable losses in the future? Those producers who earned a
greater percentage of their household gross income from farming were more likely than
producers with less dependence on farming to indicate that their 1994 losses were a
problem (Table 23). Similarly, full-time farmers more frequently indicated that their
losses were intolerable (Table 25). Menominee County producers almost unanimously
agree that 1994 losses were intolerable, while other producers from other counties were

more evenly distributed across tolerance categories (Table 25).
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Implications/Recommendations

Fruit growers, fruit growing counties, and Menominee County appear to include
more intolerant producers than other groups. The agency may find that annual
monitoring of this balance between “Not a problem” and “Intolerable” losses is useful for
prioritizing agency funds and personnel in the future. For instance, among the producers
studied here, the data (Tables 23, 24 & 25) suggest that the agency pay particular
attention to addressing the concerns of fruit growers, full-time farmers, and farmers in
Menominee County because of the skewed distribution of frequencies. The tendency for
full-time farmers to be less tolerant should also be communicated to hunting factions so
that they understand that crop damage is a major concern of those whose livelihood
depends on farming.

Table 23: Farmer respondents’ tolerance of 1994 crop losses, and associated mean percent of gross income
generated by farming.

n % of producers n Mean % of gross income from farming |
Not a problem 152 26.6 130 47.9 (37.5)
Tolerable 179 31.3 158 64.3 (35.9)
Intolerable 240 42.0 215 73.2 (31.0)
571 100% 503 (Kruskal-Walliﬂ2=33.93, df 2, p<0.001)
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Table 24: Farmer respondent tolerance of 1994 crop losses by mean farm size in acres (owned and rented).

n Mean farm size in acres (owned and rented)
Not a problem 152 346.3 (532.3)
Tolerable 179 424.5 (469.2)
Intolerable 240 513.7 (501.6)
Total 571 441.1 (503.9)

F=5.35, df 2, p=0.005

Table 25: Farmer attitudes about 1994’s deer crop losses, by county, farm type, and job status.

n 1994 Not | 1994 Losses | 1994 Losses were
a problem were a intolerable and I
% tolerable am going to take
problem action to reduce
% the losses.
%

County Calhoun 128 32.0 39.8 28.1 100%
(x*=51.99, df 10, | Montcalm 101 30.7 35.6 33.7 100%
p<0.001)

Oceana 112 304 20.5 49.1 100%

Benzie/Leelanau | 121 27.3 30.6 42.1 100%

Presque Isle 48 25.0 37.5 37.5 100%

Menominee 61 1.6 23.0 75.4 100%
Farm type Livestock 111 324 26.1 414 100%
(x*>=18.85, df 10, | Cash crops 133 28.6 353 36.1 100%
p<0.042)

Fruit/trees 98 214 23.5 55.1 100%

Livestock mixed 24 12.5 54.2 333 100%

Cash crop mixed 87 21.8 34.5 43.7 100%

Fruit/trees mixed | 79 22.8 34.2 43.0 100%
Job status Full-time 392 19.1 304 50.5 100%
(x*=48.11, df2, | Part-time 179 43.0 33.5 23.5 100%

p<0.001)
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Reported Crop Losses Due to Deer in 1994

In this section dollar values of 1994 crop losses are estimated from data provided
by producers (Questions #7 and #10). These estimates were made to analyze producer
tolerance levels comparable with other studies of tolerance (Brown et al. 1978, Stoll and
Mountz 1983). Dollar values estimated were not designed to be used to establish
economic parameters for qualifying for crop damage assistance programs. Calculations
used to estimate percentage and dollar losses to crops are explained in the Methods
chapter.
1994 Row and Field Crop Losses

Four-hundred and forty-two farmers indicated that they grew row or field crops
for sale or feed in 1994. The most commonly grown crops were corn, alfalfa/hay, small
grains, and soybeans (Table 26). Producers reported the number of acres they planted in
each crop during 1994, their average yield per acre, the total losses they believed they had
incurred due to deer during that y-ar, and their tolerance of the losses to each crop type.

Though producers estimated their actual 1994 losses, percent losses were
calculated by dividing reported losses (bushels, tons, etc.) by the product of average yield
(bushels, tons, etc.) and total acreage planted for each crop. Calculated percent losses
ranged from 0% to 100%. Median and second and third quartile values are reported
because outliers made means unrepresentative and inappropriate for estimating threshold
levels of tolerable and intolerable losses.

Among the different field crops grown by producers responding to our survey,
table beans and corn were the most damaged crops in terms of value lost. In terms of

percentage loss, table beans and alfalfa/hay were reportedly the most damaged by deer in
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1994 (Table 26). The median estimated dollar value lost per farm ranged from $547 for

soybeans to $3,135 for table beans.

Table 26: Row/field crop types grown, median per farm loss, median percent loss per farm, estimated dollar
value loss to deer per farm in 1994.

Loss per farm
Crop n 1994 1994 median % loss Estimated 1994
median loss | (25th. percentile) (75th. percentile) dollar value loss"
Com (bu) 131 469 bu (1.0) 42 (10.1) $1,022.42 @
2.18/bu
Soybeans (bu) 40 100 bu (1.0) 4.0 (13.2) $ 547.00 @
5.47/bu
Table beans (Cwts) | 26 118 cwt (34) 9.0 (16.0) $3,135.26 @
26.57/cwt
Alfaifa/Hay (ton) 76 10 ton (1.0) 85 (l16.1) $ 83460 @
83.42/ton
Small grains (bu) 75 60 bu (1.0) 42 (11.5) $ 176.40 @
2.94/bu
Asparagus (ton) 15 <1 ton <1 -
Potatoes (Cwts) 5 1 cwt <1 -

* Mean reported price per unit received by producers (Question #21) multiplied by the median loss amount.

1994 Fruit and Tree losses

Discussions with fruit growers and extension horticulture specialists indicated that
growers are most sensitive to damages to, or losses of, young non-bearing fruit trees.
Losses and/or damage to mature bearing trees is less distinctive and more difficult to
quantify on an annual basis. Consequently growers were asked to report their losses and
tolerance for both bearing and non-bearing age fruit trees.

The number of non-bearing age trees damaged per farm varied substantially.
Assuming that all damaged trees had to be replaced, the estimated replacement cost of the
median number of trees lost per farm ranged from $766 for peaches to $1,728 for apples

(Table 27). Minimal data were collected on Christmas tree losses as this survey was not
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designed around this crop; Christmas tree data are reported for reference but the sample

population represented only a fraction of Christmas tree growers.

Counties ranked by relative crop loss amounts
Percentage losses differed significantly by county for 4 of 5 selected crop types

with Menominee county consistently having greater percentage losses than all other
counties (Table 28). Estimated 1994 deer densities were highest in Menominee County
(Table 28). This county also had the greatest proportion of forest to farmland (Table 2).

A few producers in this county reported having stopped growing corn for grain because of

the losses incurred to deer, and this was confirmed by the county agent.
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Tolerance of Reported 1994 Crop Loss Estimates

Farmer respondents were asked how much loss was incurred in 1994 for various
crops and were then asked whether these amounts of loss were tolerable or intolerable. In
evaluating threshold levels of producer tolerance of losses it was necessary to pool all
counties to obtain adequate sample sizes. The reported values are median values of
perceived 1994 losses that were considered tolerable and intolerable by producers. Since
reported losses of both tolerable and intolerable categories varied substantially, the
median values and inter-quartile range should be taken conservatively as an index of how
much loss producers consider tolerable and intolerable. These values do not represent
absolute threshold points.

Tolerance by Row/Field Crops

Though percent and estimated values associated with tolerable losses varied
across crop types, losses of approximately 4% or of about $500 appear to represent a
problem for 50% of producers but a problem they may be willing to tolerate. Losses of
approximately 11% or of about $2,000 apparently represent an intolerable level of loss to
50% of producers (Table 29). The large inter-quartile ranges around these median values
illustrates the importance of better understanding how producer characteristics affect
tolerance of different amounts of loss. Unfortunately, restricted sample sizes did not
allow further investigation in this study. These amounts are for individual crops.
Cumulative losses to all crops grown would assumably be a better predictor of producer
tolerance of lost value; however, the cumulative cost data as calculated in this study did
not allow for an accurate representation of threshold levels of net value lost. It can

assumed that if the value lost in a specific crop was intolerable, then the net value lost in
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all crops would likely be intolerable. Unfortunately, this study was unable to determine
how many producers considered their net losses intolerable, but without incurring
intolerable losses to any individual crop. Using a different method of calculating lost

value could provide a more reliable estimate of the net value of losses producers will

tolerate.



75

‘uwrey Jod pafewrep s3ax Jo Jaquunu uerpauw Aq parjdnjnu Joqe| pue ‘san 1 904 Jad 1500 p nsg ,
yLLo=d 2an
‘620-=Z | 00%Iv'1IS ©9) ¢¢ (00 00€1 00'9SL°1$ e) €€ (02 002 €1 | seunsuyd
wro=d
‘0I'1-=Z | 00'620°1 § (s9) 09 (o1 86 00405 § (02 110N 8 4} yoead
L81°0=d
‘T€1-=Z | 0S'T6LI § L) ve (0f) 0s1 00'8LY § () _os D 4 89 Auayd
18610 =0
‘200-=2 | 00V0ET § 619 el (o) 002 8Y9LT § (rge) so1 (0%) ¥Z 44 dddy

SaouaRRPIp (wdps) (pd sy (pdps) (PAWSD)
10§ 1591
paSewrep 1500 1500
5921 % Juawaoedas padewrep | juowoaoejdar paSewrep
n Asuym 6, paSewrep 321 JO %GUEIPI | s32m JO 6, paSeurep s321 JO %UBIPIW | 53943 JO
e pajeunsy # URIPOWN |  pajewmsy # UBIPON
3|qeIR[oIu] J|qero], u doxp

3[qeuonsanb st sasuodsal 19onpoid jo A

*5190npoid JuRId[OJUT PUE JULId|0) AQ PaHiodal 139p 0} 1SO| $331) JO SIQUINU PUE SISO JUSWIIR[dal p66| UL 194 :0F JqeL

“PaIR[NO[E) IN[A UBSUI JWANX JOYJEI 3y} UO Paseq ej[ej[e 0} sasso] Jo suodal Surwiaouod

19y “Junowe ssof ueipaw ayy Aq parjdnnu s190npoid Aq paaraoal yun sad aoud papodal uespy

1000>d°81-=2 | (662) Tl (0L) 00°SEL [P D) 05022 9§ (nq) suress [ews
v000>d°067-=2 | (015) sz (SL) 91'¥00'%S Gzn_ov (1 0T pES: €9 | _(suor) ReH/eJeIV
1800=dp.1-=z| (517 €1 _(S¥) 06'915YS ©oD L (50) L6'LSS! pZ_| (SmD) sueaq ajqe
100050 v6€-=2 | (¢€0) g2l (1'S) 0S'L9ET ©g o0z (D 0SELZS | Ov (nq) suBaqAos |
1000>d Z5°s- =2 ©6D) €6 (01 00°1LOZS ©9) vz 1 szzLss [ 1€l (nq uieid) wio)
saouasaIp 10§ 3591 | (30d WgL) (dygy) [ (50130 4550] JO
59550] % ssof dox> anfeA p6, | (10d wsL) (1d gg7) | onea p6,
N Asumym-uuey €101 JO 9% UBIPIN pajeumsg | ssof douo [€10) JO 9 URIPIW | pateuinsg
3[qeId|0j] 9IqEII0L u doiy

*8100npoud JueI3[0IU puE JUR1S|0) AQ panodal sures3 [[ews ‘SUeaq J[qE) ‘BJ[EJ[E ‘SUBIQAOS ‘WI0D JOJ SISSO| ULKEY I3 6T JqEL




76

Tolerance by Fruit/Tree crops

Percent of non-bearing age trees reported damaged did not differ statistically
between tolerant and intolerant producers; however, median percentages and estimated
costs of the 2 groups appeared similar to tolerable and intolerable levels of loss computed
for field crops (Table 30).

Inadequate sample sizes and concerns about question validity precluded an
analysis of tolerable and intolerable 1994 losses to bearing age fruit trees, though the

following table is included to illustrate median losses as reported.

Table 31: 1994 per farm estimated yield losses to bearing age fruit trees.

Crop n | Median loss Median % yield loss Estimated ‘94 value lost
(Ibs) (25th pct.) (75th pet.) per farm*
Apple 29 40,000 00 0.1 (1.0 $4,000
Cherry 60 112,500 (0.0) <0.1 (0.0 $24,750

* Mean producer reported price per pound (mean = $ 0.10/1b apple, mean = $ 0.22/1b cherry) multiplied by
median pounds lost. These estimates likely reflect the potential production lost in 1994 due to the effects of
deer browsing over the lifetime of the orchard; however, it was intended that producers report the resultant
production lost in 1994 due specifically to deer damage inflicted prior to harvest in 1994. The responses
are therefore somewhat suspect. 40,000 Ibs lost of apples is approximately equivalent to 2 acres of total
loss or approximately 414 trees. Similarly 112,500 Ibs. of cherries lost is approximately equivalent to 17
acres of total loss or approximately 2076 trees.

Implications/Recommendations

Loss amounts vary substantially by farm, as does the tolerance of the amount of
loss. Thus, there is a need to maintain flexibility in dealing with farmers’ crop loss
concerns and not to mandate an absolute set of loss criteria which a producer needs to
meet before qualifying for assistance programs. The agency might also communicate this
need to their hunting constituents.

The large variance in tolerance of losses represented by the inter-quartile ranges

indicates that not all producers will be affected in the same way by a similar amount or



77

percentage of crop loss. Therefore it appears important that field staff administering crop
loss assistance programs make efforts to acquaint themselves with farmers and their
individual situations both financially and otherwise to determine how best to administer
assistance.

Generally it appears that managers can assume that losses approaching 5% of total
crop are going to be intolerable to most producers. Therefore regular monitoring of
producer reports of loss may allow agencies to proactively manage components of the
anticipated issue escalation. Such a percentage figure is limited, however, and the
manager must also be cognizant of the total dollar value being lost which may not be
illustrated by a small percentage loss. For example a larger farm of 4000 acres may have
a 40 acre loss (1%) while a farm of 400 acres suffering the same acreage loss would

suffer a 10% loss. The dollar losses may be significant to both farmers.

Most Severe Loss Years and Past Loss Attitudes

It was also hypothesized that past years’ losses could impact on producers’
attitudes about their current losses to deer. Producers indicated in what year they
experienced their worst losses to deer (Question # 16), and, if not 1994, they reported
relatively how much more severe the damage was in that year (Question #17). Thirty-five
percent of the respondents were undecided about which year since 1986 they had
sustained their most severe losses to deer. The 1994 calendar year was rated most severe
for deer damage by 35% of the respondents, however, there were different patterns in the

responses by county.
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Worst year losses bz county

In all counties except Presque Isle, 1994 was most frequently indicated as the year
during which losses were most severe. This finding suggests that deer damage control
programs and herd reduction implemented prior to 1994 has not been generally effective
at reducing crop losses despite liberal regulations on antlerless harvest. Assumptions that
the late 80’s were the period of most severe losses to deer were not supported by producer
reports for all counties nor by all producers within a county. Distributions of worst years
were independent between counties, confirming that perceptions of deer damage, and
likely actual losses, varies across the landscape and across time (Table 32).

Past losses by tolerance

Of the producers who reported that a year other than 1994 had been their most
severe year of losses, 8% felt those losses had not been a problem, 26% classified that
year’s losses as a tolerable problem, and 66% indicated that the losses had been
intolerable during that year. A significant positive correlation between past loss attitudes
and cumulative 1994 loss attitudes existed (Spearman =0.4813, p<0.001), suggesting that
farmers with past losses of a certain perceived magnitude will likely have future losses of
that same perceived magnitude (Table 33).

Implications/Recommendations

These data clearly illustrate that the extent of crop damage varies spatially and
temporally, therefore it is unlikely that crop damage will disappear but will always be
evident somewhere in the state. Analysis of these perceptions of most severe loss years in
conjunction with an examination of antlerless and block permit availability suggests that

managers should be aware of producers’ perceptions of the trend in damage levels, as
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MDNR management program objectives as reflected in harvest regulations may at times
run counter to farmers’ perceptions of crop loss severity. For instance, these data suggest
that the frequency and severity of crop losses were increasing in Benzie and Leelanau
counties between 1991 and 1994; however, there was a 66% decrease in the number of
available antlerless tags over this same period, and block permits were not made available
to growers in the fall of 1994. Also Oceana county’s reporting frequency of crop loss
severity was relatively high during the same period, yet available antlerless tags were
down 95% in 1993 and 1994 from the four previous years (Langenau pers. comm.).
Comments from producers in Benzie and Leelanau Counties indicated that they perceived
the agency’s restriction of block permits in 1994 as a disregard of their concerns about
crop damage, even though the agency increased the number of available antlerless lottery

tags in 1994.
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Quality losses
Items also probed whether the quality value of the remaining harvested crop was

greater or less than the value of the crop actually consumed by the deer (Question #12).
One third of the producers were not sure what affect deer browsing had had on the quality
value of their harvested crops. Another third indicated that the lost value in crop quality
was negligible. Though most producers believed that quality value lost was negligible,
significantly more producers who had intolerable losses in 1994 indicated that the quality
lost was greater than or equal to the yield lost (Table 34).

Quality losses by county

Only in Menominee and Presque Isle Counties was the dollar value of quality lost
more likely than expected to be reported as greater than the volume value of the crops lost
to deer (Table 34). According to Extension personnel when a bean or alfalfa plant is
browsed the surviving dry beans and alfalfa are impacted. Beans are reportedly
downgraded because of wrinkling and bloating when plants are browsed by deer (Long
pers. comm.). Since these two crops are more frequently grown in these counties this
may explain the greater than expected reporting on important quality losses in these
counties. However, there were no significant differences in attitudes about the

significance of quality lost by the type of farm (Table 34).
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Implications/Recommendations

Though the frequency of significant quality losses does not appear to be high,
manager’s should be aware that quality damage is a real concern for certain crops and
may result in significant losses to the producers. Potatoes are a crop where damage to the
harvested product may downgrade the lot and consequently reduce the value to producers.
This is an example of the possible need for collaboration with MSU-E personnel who
have expertise in agricultural marketing. They could be consulted if field staff have

questions about the impact that deer might have on the marketing of harvested crops.
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Crop losses to other wildlife

Producers were asked to evaluate the relative amount of crop loss they incurred
due to deer compared to the amount lost to other wildlife species (Question #14). One
half of the producers indicated that deer are the species causing the most significant
damage to crops on their farm. Six percent of the producers were not sure how much they
were losing to deer compared to other wildlife and about 10% did not believe that they
were losing any crops to other wildlife species. Those producers who indicated that their
1994 losses to deer were “Not a problem” were more likely than expected to indicate that
losses to other wildlife were more significant than losses to deer (Table 35).

Losses to other wildlife by county

More producers than expected reported that deer losses were less significant than
losses to other wildlife in Calhoun and Benzie/Leelanau Counties, while most producers
from Menominee County indicated that deer losses exceeded losses to other wildlife
(Table 35). Producers in Calhoun, Benzie, and Leelanau Counties commented that
raccoons (Procyon lotor), birds (Gulls, turkeys, blackbirds) and voles (Microtus spp.)

caused frequent damage to their corn and fruit crops.

Implications/Recommendations

During the study producers commented that they had concerns about the
increasing numbers of other species, such as turkeys and sandhill cranes, and the potential
that these species have for damaging crops. The MDNR may wish to begin monitoring
damage complaints caused by species other than deer so that future conflicts can be

anticipated and proactively addressed before they become a widespread concern.
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Loss estimation methods

It was anticipated that producer perceptions of the amount of loss they were
incurring to deer and subsequently their tolerance of loss would be impacted by their
method of estimating the severity of their loss (Question #15). Producers generally
reported using a combination of methods for estimating their losses. Twelve percent of
the producers indicated that they had “no idea what [their] losses were” in 1994. The
majority of producers estimated losses by visually inspecting crops for damage, while
42% of the producers reported that the number of deer seen in fields was an index of the
amount of loss they received. Relatively few producers reported they had crop inspectors,
MSU-E, or MDNR professionals make estimates in 1994.

Loss estimation methods by tolerance

Producers whose losses were “Not a problem” were more likely to have “no idea
what their losses were” than those producers, whose losses were intolerable (Table 36).
Among producers with intolerable problems “visible damage to crops” and “deer seen in
fields” were the 2 most frequently cited methods of estimating the amount of loss. Only
25% of producers with intolerable problems indicated that they estimated their crop
losses by comparing harvest receipts. It is possible that damage for these producers may
be so severe that they do not need to examine harvest receipts to get an idea of the
severity of the problem. It may also be that comparisons of harvest receipts are not
reliable indicators of how much a producer may have lost to deer. Apparently loss
estimation among producers is largely a matter of inference based on field observation

and experience.
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Implications/Recommendations

Most MDNR field staff are likely aware of the uncertainty associated with
estimating crop losses, but deer hunters do not understand this uncertainty and may
expect that an absolute amount of crop loss should be a requirement to obtain assistance.
As mentioned earlier the agency may need to communicate this uncertainty and the need
for flexibility to hunters to lessen the frequency of complaints about the crop damage
assistance programs.

The inherent variability of yields in fields makes it difficult to determine the
amount of crop lost to deer in any given year in a particular field. Utah researchers
(Austin and Urness 1987) found that a method for determining ungulate damage to alfalfa
was reliable but could only document damages in excess of 20% of the crop. This
difficulty in differentiating deer damage from other damages may explain why farmers
who don’t consider their losses a problem are less capable of estimating how much they
might be losing. Designing better methods of quantifying damage may allow farmers to
better distinquish deer damage from other wildlife damage. This may reveal that deer are
not as large a problem as may be perceived, or such improved technology may cause
more farmers to become intolerant if deer are discovered to be responsible for more loss
than previously believed.

Combine-mounted yield monitors that record harvest per acre are now available
for use with corn and other grains and may be an efficient way of determining relative
losses in portions of fields most used by deer. Unfortunately these monitors are
expensive and not all combines are outfitted to accept them. Thus, their use would

probably be restricted to larger operations. Though these monitors have potential to
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improve loss quantification, they do so at harvest and therefore do not allow managers to
increase antlerless harvest in the immediate year if losses are deemed intolerable. All “at
harvest” determinations of losses have this same weakness and cause management to play
catch up with the deer herd the following year. Thus, it appears that methods that forecast
losses early in the growing season, though less accurate, are preferable in that they allow
for immediate rather than delayed management action. Despite this shortcoming of “at
harvest” loss assessments, an annual monitoring of losses would allow some analysis of
the effectiveness of control efforts over time if adjustments could be made for variations

in crop rotation, climate, and habitat changes.
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Behavioral Responses of Producers to Crop Losses

Wildlife agencies need to be able to predict what courses of action producers will
take in response to intolerable amounts of crop loss. This study attempted to provide
information about producer behaviors based on an Attitudinal Response Model (Minnis
and Peyton 1995, Minnis 1996) used to predict producer behaviors in response to crop
damage.

Lethal Control, Non-lethal Control, and Disruptive Behavior:

Producers were given the opportunity to indicate which of several controls and/or
actions they had taken in direct response to deer damage. Three variables were created to
attempt to capture the nature of these different types of action, lethal control, non-lethal
control, and disruptive behavior. Actions considered to be lethal controls included the
promotion of hunting, use of block permits, and use of shooting permits. Actions
considered as non-lethal controls included the use of fencing, repellents, harassment
devices, and buffer crops. Actions considered as disruptive behavior included seeking
action from elected officials or the media, organizing meetings to address deer crop
damage, and consulting an attorney regarding legal options. A producer was classified as
having engaged in an action type if he/she reported having engaged in one of the activities

considered under each heading.

Past, Current, And Future Behaviors Associated With Crop Losses
Of the behavioral options given on the questionnaire (Question #19), this sample

of producers most frequently (44%) indicated that they encouraged or promoted hunting

on their properties to reduce deer damage. The use of block permits (29%), shooting
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permits (24%), and repellents (23%) were the next 3 most frequently indicated past

behaviors done in response to deer damage (Table 37).
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Table 37: Farmer respondents anticipated and actual damage controls and types of behavior done in direct
response to deer damage. Percentage of total respondents checking the item.

DID DID IN 1 WILL LIKELY
PRIOR | 1994 OR DO IF FUTURE
_ TO STILL IN LOSSES ARE
(n = 585) 1994 EFFECT IN | INTOLERABLE
1994

1) INSTALL FENCING TO KEEP DEER OUT OF AN AREA 4.9% 3.2% 11.8%
2) USE REPELLENTS TO DISCOURAGE DEER FROM EATING A 23.0% 20.3% 22.0%
CROP
3) USE HARASSMENT DEVICES TO FRIGHTEN DEER AWAY 11.9% 8.7% 14.8%
4) USE SHOOTING PERMITS 24.2% 10.4% 28.7%
5) USE BLOCK PERMITS 28.9% 16.8% 34.8%
6) ENCOURAGE OR PROMOTE HUNTING ON YOUR PROPERTY 43.9% 38.6% 35.6%
(OTHER THAN THE USE OF BLOCK PERMITS)
7) SEEK INFORMATION OR ADVICE FROM THE DNR, MSU- 16.6% 10.8% 20.8%
EXTENSION OR OTHER SOURCE ON HOW TO GO ABOUT
REDUCING CROP LOSSES
8) CHANGE OR SWITCH CROPS TO THOSE LESS PREFERRED BY 8.7% 6.4% 10.4%
DEER

I'9) PLANT BUFFER CROPS BETWEEN DEER HABITAT AND MORE 6.2% 4.0% 8.6%
VALUABLE CROPS .
10) START PURCHASING FEED INSTEAD OF OR IN ADDITION TO 7.2% 4.9% 6.1%
GROWING YOUR OWN ~ _
11) ABANDON A FIELD BECAUSE OF HIGH DEER LOSSES 9.4% 6.1% 9.7%
COMMUNICATE WITH OR SEEK ACTION FROM:
12) AN ELECTED OFFICIAL 5.2% 3.4% 9.1%
13) A REPRESENTATIVE OF THE DNR 18.3% 12.3% 24.2%
14) A REPRESENTATIVE OF THE MEDIA 2.2% 0.5% 6.7%
15) A REPRESENTATIVE OF MSU-Ext 7.9% 5.5% 13.8%
16) HELP ORGANIZE MEETINGS TO DISCUSS AND ADDRESS DEER | 3.7% 2.0% 6.4%
CROP DAMAGE
17) ATTEND MEETINGS TO DISCUSS AND ADDRESS DEER CROP | 17.3% 10.1% 21.8%
DAMAGE
18) PERSONALLY OR JOINTLY CONSULT AN ATTORNEY 24% 0.5% 8.7%
REGARDING LEGAL OPTIONS TO REDUCE LOSSES TO DEER

Actions 16, 17, 18, and 12 were defined as disruptive courses of action.
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Behaviors by tolerance

Of the total respondents (n=595), 240 individuals (42%) indicated that 1994
losses were intolerable and that they would increase efforts in the future to reduce losses
below 1994 levels, and of these, 55 (23%) producers did not undertake control or engage
in a disruptive behavior in 1994.

For this analysis producers were segmented by their reported exposure to
intolerable losses. Producers may have never considered losses a problem, always found
losses tolerable, or experienced intolerable losses. Those who’d experienced intolerable
losses may have done so only in 1994, done so prior to and during 1994, or may have
found 1994 losses tolerable though in an earlier year they were intolerable.

Producers who had not experienced intolerable losses anticipated future use of
lethal techniques (including the encouragement of hunting) twice as often as non-lethal
techniques (Figure 10). This segmentation also revealed that among intolerant producers,
those with a longer history of intolerant losses were twice as likely as those with more
recent intolerable experiences to intend to engage in future disruptive behavior (Figure
10). Those who had intolerable losses in the past but whose current losses were tolerable
were twice as likely to indicate that they will use lethal methods rather than non-lethal
methods in the future, even though 50% of these producers tried non-lethal methods in
the past. This appears to indicate a greater favoritism for lethal control methods among
producers, and that those with a history of losses do not appear to accept loss as a cost of
doing business. Those most likely to engage in disruptive behavior appear to be those

with repeated exposure to intolerable losses.
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Intended Behaviors by Past Behaviors

It was hypothesized that past behaviors done in response to damage would best
predict future behaviors that producers would engage in. The nature of the data and item
non-response precluded rigorous testing of this hypothesis, however, some comparisons
could be made. Only 39% of those who had engaged in “disruptive” activity indicated
they were likely to again engage in disruptive activity if damage becomes intolerable in
the future. Of the current and past non-lethal users 62% were likely to engage in non-
lethal control in the future, while 67% of current and past lethal users were likely to
engage in lethal control in the future. The 38% and 33% of these producers who did not
indicate that they would repeat lethal and/or non-lethal controls may not have found these
options effective at reducing losses, or they may not have responded to the question. It is
also possible that producers skipped the question because their intended action was not
provided (i.e. a consequence of red-tape encountered in trying to follow proper channels
may result in an intention to gut-shoot deer, an option not provided.)
Implications/Recommendations

We can assume that past controls will likely be repeated if they have been
effective or perceived as being effective. Just as important is the finding that producers
with a long history of intolerable losses will more frequently consider disruptive behavior
in the future. This suggests that managers ensure that available controls can be applied
effectively and immediately support/attend to producers with intolerable levels of loss.

Otherwise there is potential for disruptive activity or illegal behavior.
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Producer behavior preferences

Preferences of producers for individual behaviors were evaluated by ranking the
frequencies of each intended behavior. Preferences of producers were then compared
based on their exposure to severe losses (Table 38). The promotion of hunting (1st.) and
the use of block (2nd.) and shooting (3rd.) permits were ranked highest for both those
who had never experienced intolerable losses and those who had. An important
difference in the rankings is that producers without exposure to intolerable losses
indicated a desire to seek information and attend meetings about crop damage as
frequently as they desired to use shooting permits. On the other hand, producers who had
experienced intolerable losses followed lethal controls with seeking action from the
MDNR, using repellents, and attending meetings. Both groups infrequently considered
consulting attorneys, contacting the media, or contacting elected officials. These

behaviors were further down the list than abandoning a field (Table 38).
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Table 38: Frequencies and ranks of anticipated damage controls and types of behavior likely to be
undertaken by farmer respondents if losses caused by deer increase in severity, as indicated by
producers who have and have not experienced intolerable losses.

Never had an Have experienced

“I will likely do if future losses are intolerable:” intolerable | an intolerable level
loss probiem of loss

_ _ % rank % rank
INSTALL FENCING TO KEEP DEER OUT OF AN AREA 65 | ote 16.2 10 tie
USE REPELLENTS TO DISCOURAGE DEER FROMEATINGA | 88 | 6tie 283 5
CROP
USE HARASSMENT DEVICES TO FRIGHTEN DEER AWAY 7.7 7 20.9 8

"USE SHOOTING PERMITS 143 | 3tie 37.7 3
USE BLOCK PERMITS 209 2 44.5 2
ENCOURAGE OR PROMOTE HUNTING ON YOUR 29.7 1 466 1
PROPERTY (OTHER THAN THE USE OF BLOCK PERMITS)
"SEEK INFORMATION OR ADVICE FROM THE DNR, MSU- 143 | 3te 267 7

EXTENSION OR OTHER SOURCE ON HOW TO GO ABOUT
REDUCING CROP LOSSES
CHANGE OR SWITCH CROPS TO THOSE LESS 88 | 6te 15.2 10 tie
PREFERRED BY DEER
PLANT BUFFER CROPS BETWEEN DEER HABITAT AND 9.9 6 tie 8.9 14
MORE VALUABLE CROPS
START PURCHASING FEED INSTEAD OF OR IN ADDITION 33 | 11te 9.4 13 tie
TO GROWING YOUR OWN
ABANDON A FIELD BECAUSE OF HIGH DEER LOSSES 6.6 ] 162 9

COMMUNICATE WITH OR SEEK ACTION FROM:

AN ELECTED OFFICIAL 44 10 115 12
A REPRESENTATIVE OF THE DNR 11.0 4 319 4
A REPRESENTATIVE OF THE MEDIA 33 11 tie 8.4 16
A REPRESENTATIVE OF MSU-EXT. 9.9 & tie 16.2 10 tie

HELP ORGANIZE MEETINGS TO DISCUSS AND ADDRESS 5.5 9 tie 9.4 13 tie

DEER CROP DAMAGE

ATTEND MEETINGS TO DISCUSS AND ADDRESS DEER 143 | 3tie 27.7 ]

| CROP DAMAGE _ _ _

PERSONALLY OR JOINTLY CONSULT AN ATTORNEY 33 | 11te 13.1 1

REGARDING LEGAL OPTIONS TO REDUCE LOSSES TO

DEER

n=91 n=191
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Behaviors by job type

Several behavioral differences between full-time and part-time farmers were also
identified. Full-time farmers were more likely to have sought and to seek information
and advice about reducing losses (3= 14.15, df 1, p<0.001) and to have attended or to
attend meetings to discuss and address deer crop damage concerns than part-time farmers
(x%=1.55, df 1, p<0.007). Full-time farmers were consistently more likely to have
engaged in or to anticipate engaging in lethal control, non-lethal control, and disruptive
activity than were part-time farmers (Figure 11), regardless of whether the producer

personally hunted deer.
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Behaviors by hunting participation

Two important behavioral differences between hunting and non-hunting farmers
were identified. First, hunting farmers are slightly more likely to use lethal methods
(including the promotion of hunting) in the future (56.7%) than are non-hunting farmers
(47.7%) (xz= 3.56, df 1, p=.05). Second, hunting farmers are more likely to have used
non-lethal controls (41.8%) in the past than were non-hunting farmers (32.6%) (x*= 3.94,
df 1, p=.05). These findings suggest that hunting farmers may be more apt to recognize
the use of hunting as a damage control tool than are non-hunting farmers. Also hunting
farmers may place greater value on fall hunting opportunities for themselves and others,
and therefore utilize non-lethal controls to avoid shooting deer at other times of the year.

Behaviors by farm type

The type of farm operation also appeared to influence the types of behaviors
chosen by producers. Fruit and tree growers were more likely than other farm types to
have used lethal controls prior to 1994 (2= 11.88, df 5, p=0.036), to have had lethal
control in place in 1994 (x>= 23.09, df 5, p<0.001), to have used non-lethal controls prior
to 1994 (= 83.69, df 5, p<0.001), to have had non-lethal controls in place in 1994 (3=
84.25, df 5, p<0.001), and were more likely to use non-lethal control in the future (x>=
45.52, df 5, p<0.001) (Figure 12). Fruit/tree growers were more likely than other farm
types to have sought “information and advice on reducing losses” prior to 1994 (x*=
22.64, df 5, p<0.001) and during 1994 (3’= 21.33, df 5, p<0.001), and were also more
likely to indicate a likelihood of seeking such information and advice in the future.

Providing non-lethal technical assistance to fruit growers might be something that an
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agency could consider in order to reduce tensions between stakeholders about the most

acceptable number of deer.
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Producer Perceptions and Use of Hunting as a Crop Damage Control Method

It was postulated that hunting participation would likely influence attitudes about
deer numbers and tolerance of crop losses (Stoll and Mountz 1983). It was also known
that farmers suffering crop losses tend to allow increased access to hunters, even non-
acquaintances, as the severity of loss increases (Stoll and Mountz 1983, Scott and
Townsend 1985, Morgan et al. 1990, Nelson and Schomaker 1995); however, comments
made during preliminary interviews with farmers indicated that perhaps hunting was not
being maximized, or could not be maximized, as a damage control tool by farmers
suffering losses. As a result of these comments producers were questioned about the
amount of access given to deer hunters, preferred hunter densities, and antlerless harvest
on their farm.
Access to hunters

In general farmers allow deer hunting access to their immediate family and friends
& neighbors. On average about a third of the producers also allowed non-acquaintances
to deer hunt on their farms.

Access by county

Producers in Presque Isle County least frequently allowed non-acquaintances to
hunt and most frequently allowed immediate family to hunt (Table 39). Producers in
Benzie and Leelanau Counties appeared most willing to allow hunting by non-
acquaintances. A large proportion of Menominee County producers also allowed non-
acquaintances to deer hunt. Menominee County producers more frequently indicated that

they lease hunting privileges on their farms.
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Access by tolerance

Producers whose losses were not a problem were more likely than producers with
problematic losses not to allow any hunting on their land (Table 40). Those producers
with intolerable losses were most likely to allow friends and neighbors as well as non-
acquaintances to deer hunt on their farm. Producers with intolerable losses were also
more likely to allow non-acquaintances to deer hunt for a fee; most of these were
Menominee county producers, where 25 to 38% of the producers indicated some degree
of leasing. Of the producers in other counties, 0 to 4% indicated leasing either to non-
acquaintances, friends, or neighbors.

Implications/Recommendations

Leasing has often been suggested as a means by which a farmer can realize a
benefit from large deer populations, and some may turn to leasing in an attempt to recover
some of their losses. Unfortunately, it does not appear that this source of income makes
producers more tolerant of losses. In addition the producer must be willing to become
more involved in dealing with and monitoring hunters. As Burger and Teer (1981)
indicated, “wildlife was a nuisance to some ranchers (farmers) because it forces them to
deal with people who wish to hunt.” In preliminary interviews to this study a few
producers’ reflected this same sentiment, commenting that they did not have the time or
desire to become hunt outfitters. Thus leasing hunting priveleges is apparently of limited

worth for defusing disruptive activity for some farmers.
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Deer habitat acres per farm

By summing the acreages of wetland, forest, pasture, and fallow ground cover
types reported by producers (Question #34), a habitat variable was created to give an
estimate of the amount of total deer habitat per farm. (Agricultural crops such as corn
provide substantial cover and food for deer; however, the purpose of the variable was to
index how much non-agricultural habitat was available per farm.) The mean habitat per
farm was equal to 113 acres (s.d. =140, n=595), and the mean habitat as percent of farm
size was 32% (s.d. =27, n=592).

Habitat acres by county

Montcalm and Calhoun County farms contained the smallest proportions of deer
habitat, while farms in Benzie/Leelanau, Menominee, and Presque Isle counties contained
the greatest proportions of deer habitat per farm (Table 41). There were no differences in
the percent of habitat on the farm between hunting and non-hunting producers.

Habitat acres by tolerance and farm type

Producers with intolerable problems had a significantly lower proportion of deer
habitat on their farms than producers whose losses were not a problem (Table 41). Fruit
and tree producers had a greater proportion of deer habitat on their farms than producers
of cash crops and livestock (Table 41). These relationships between the proportion of
deer habitat on the farm and the variables “tolerance” and “farm type” were consistent
when entered as factors in an analysis of variance while controlling for “county of

residence” and “hunting participation”. Both “tolerance” and “farm type” had significant
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main effects with F-values of (F = 9.696, df 2, p <0.001) and (F = 3.652, df 2, p = 0.027)

respectively (Table 42).

Table 41: Acreage of deer habitat per farm and % proportion of deer habitat per farm: by county, tolerance
of loss, farm type, and hunting participation.

Mean acres of deer

Mean % of farm in deer

habitat per farm (s.d.) habitat (s.d.)
County Calhoun 133 97.2 (114.7) 132 28.7 (27.3)
Montcalm 104 123.7 (135.6) 103 25.0 (24.3)
Oceana 115 75.9 (94.7) 115 30.0 (29.3)
Benzie/Leelanan | 128 89.6 (116.1) 128 37.4 (25.1)
Presque Isle 52 147.0 (181.0) 52 40.9 (30.9)
Menominee 63 220.5 (206.0) 62 39.0 (25.3)
Kruskal-Wallis Kruskal-Wallis x°=30.57,
¥?=37.99, df 5, p<0.001 df 5, p<0.001
Tolerance of | Not a problem 151 103.07 (117.00) 151 40 (32.2)
loss
Tolerable 178 107.79 (141.04) 178 31 (25.7)
Intolerable 239 129.49 (156.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>