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Opportunity Theory and Agricultural Crime Victimization 

 

Abstract 

 

A growing body of research lends support to opportunity theory and its variants, but has yet to focus 

systematically on a number of specific offenses and contexts.  Typically, the more crimes and contexts to 

which a theory applies, the broader its scope and range, respectively, and thus generalizability.  In this 

paper, we focus on agricultural crime victimization—including theft of farm equipment, crops, livestock, 

and chemicals—an offense that opportunity theory appears well-situated to explain.  Specifically, we 

examine whether key dimensions of the theory are empirically associated with the likelihood of 

victimization, and also examine factors associated with farmers’ use of guardianship measures.  In 

contrast to much previous research, we combine multiple individual-level measures of these dimensions.  

We conclude that the theory partially accounts for variation in agricultural crime victimization, depending 

on the type of crime, and that greater work is needed investigating how key dimensions of opportunity 

theory should be conceptualized and operationalized in rural contexts.  The study’s implications for 

theory and practice are discussed. 
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Introduction 

In the children’s song, Waltzing Matilda—Australia’s unofficial national anthem—a defiant swagman 

steals a jumbuck from a rich squatter, and rather than give up when the troopers arrive, decides to drown 

himself in the billabong.1  The linguistic curiosities and anti-establishment, political overtones aside, the 

song highlights the prominent concern that agricultural crime holds in that country.  At least one recent 

review suggests, however, that it is no less a problem in America (Barclay 2001), even if no national 

anthem so attests.  By some estimates, agricultural crime results in $5 billion in economic losses annually 

in the United States (Swanson, Chamelin, and Territo 2002:628; see also Malone 2005).  Surprisingly, 

though, researchers have paid relatively little attention to it (Donnermeyer and Barclay 2005). 

The oversight is remarkable because America was once a predominantly rural society—in 1900, for 

example, over one-third of the population lived on farms (Lobao and Meyer 2001:103).  But it perhaps 

can be explained by the fact that criminology came into ascendance during the 1950s when the country 

had become largely urbanized.  Today, approximately three-fourths of the population now live in urban 

areas (U.S. Census Bureau 2005b).  However, rural communities, home to over 59 million people, 

continue to play an important role in America (U.S. Census Bureau 2005b) and remain a place where 

farming still features prominently in the social and geographic landscape.2 

By focusing on such communities, where population, social, economic, and cultural conditions differ 

from those in urban areas (Weisheit and Donnermeyer 2000), and on agricultural crime in particular, the 

scope and range of theories—that is, their ability to explain multiple types of crime across multiple units 

of analysis, respectively (Gibbs 1997)—can be assessed.  Notably, tests of opportunity theory, which 

typically is held to be particularly useful in explaining property crime, have focused primarily on urban 

areas (Eck 2002).  They also have largely ignored agricultural crime (Weisheit and Wells 1996; Weisheit 

and Donnermeyer 2000).  This is despite the fact that the theory is held to be especially well-suited to 

explaining offenses, such as theft, that involve material benefits (Miethe and Meier 1994; Barclay and 

Donnermeyer 2002).  And it is despite calls to apply the theory to diverse contexts, such as rural areas, 

where unique situational conditions allow critical tests of the theory (Clarke and Felson 1993a:8). 

The present study helps fill this gap by drawing on data from a survey of farmers in California to 
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explore opportunity theory’s ability to predict agricultural crime victimization.  In contrast to many tests 

of the theory, which typically focus on crime rates (Miethe and Meier 1994), we focus at a micro level, 

and on farmers in particular.  Heeding the advice of other researchers (e.g., Hoyt, Ryan, and Cauce 1999; 

Weisheit and Donnermeyer 2000), we employ a rich array of measures designed to more directly capture 

the theory’s main constructs as applied to rural contexts.  Such measures are especially important given, 

as Sherman, Gartin, and Buerger (1989:31) have emphasized, that “most tests of routine activities theory 

lack independent measures of the lifestyles in question and substitute presumed demographic correlates 

for them.”  We also examine a diverse set of agricultural crimes. 

Although the study’s main focus is to explore the utility of opportunity theory in explaining 

agricultural crime, it also examines the policy implications of the theory by investigating factors that lead 

farmers to take security precautions.  This focus is motivated by the fact that even though there has been 

marked interest in opportunity-focused crime prevention strategies, research on their effectiveness 

remains limited (Eck 2002:244), and studies of agricultural crime prevention programs are rare (Barclay 

2001; Jobes 2003; Donnermeyer and Barclay 2005).  Although not a substitute for well-evaluated 

programs and policies, greater understanding of factors that influence farmers’ use of crime prevention 

measures can, we suggest, help inform their development and implementation. 

Background 

Rural and Agricultural Crime 

Relatively little is known about rural crime.  Comprehensive reviews (e.g., Weisheit, Wells, and 

Falcone 1995) point, however, to several generalizations.  Rural crime rates tend to be lower than in urban 

areas, but even so, considerable within-rural area variation exists (Weisheit and Donnermeyer 2000:312-

314).  Violent crime rates have tended to trend upwards over the past decades in rural communities in 

contrast to marked upswings and downturns in urban areas (p. 314).  Since the early 1980s, the ratio of 

urban to rural property crime has steadily declined—that is, property crime in urban areas has consistently 

trended downwards while in rural areas it has steadily increased (p. 316).  And certain crimes, such as 

driving under the influence (DUI), as well as alcohol use, tend to be higher in rural areas (p. 319); of 

course, some crimes, such as victimization of farmers, are likely to be specific to rural locales (p. 314).  In 
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addition, methamphetamine and other drugs tend to be more concentrated in these areas (p. 321). 

Few systematic comparisons of the causes of rural and urban crime exist, but research has identified 

some factors that may be especially salient in rural contexts.  Studies suggest, for example, that informal 

control may be more important in rural areas, in part because of the isolation and difficulty for law 

enforcement of protecting large geographic areas (Weisheit and Donnermeyer 2000:327), and that 

residents may be less likely to trust government and law enforcement or to seek outside assistance (pp. 

328-330).  In addition, rural communities tend to have considerably higher rates of poverty and 

unemployment (p. 332).  Furthermore, as U.S. society modernizes, more rural communities may become 

subject to influence from urban areas.  The  result of such changes may be that traditional sources of 

formal and informal social control in rural areas diminish and that “spillover” effects, such as the 

movement of criminals and organized crime to rural locales (p. 337), may arise. 

The reviews strongly emphasize that limited research exists on rural crime and that the relative 

inattention is conspicuous because urban and rural areas differ.  For example, as of 2000, population 

density in the U.S. ranged from a low of 5 people per square mile in the most rural areas in the country to 

a high of 558 in the most urban areas (Economic Research Service 2005).  In highly rural states, such as 

Alaska, population density ranges as low as 1 person per square mile, and in highly urban states, such as 

New Jersey, as high as 1,134 (U.S. Census Bureau 2005a).  Also, rural areas experience greater poverty—

among counties in the U.S. where 20 percent or more of the residents live in poverty, almost 90 percent 

(340 of 386) are rural (Economic Research Service 2004:4).  Similarly, rural culture and policing patterns 

differ in rural areas (Weisheit et al. 1995; Weisheit and Donnermeyer 2000). 

Turning to agricultural crime, it merits observing that today, 2 million farms—three-quarters of which 

are owned or run by families—operate in the U.S.  The number of farms has declined over the past six 

decades, but those that remain have triple the sales and are twice the size of farms in 1950 (Lobao and 

Meyer 2004:13).  As an industry, agriculture also factors heavily in the economy:  “The entire agricultural 

sector accounts for 17 percent of all employment and 13 percent of gross domestic product” (Lobao and 

Meyer 2004:17).  In addition, in rural areas, it constitutes the “largest segment of the economy” 

(Donnermeyer and Barclay 2005:3) and so naturally serves to attract criminals (Swanson et al. 2002:628). 
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Agricultural crime is an industry-specific type of offense, one that affects commercial production.  It 

thus includes theft of crops, livestock, equipment, and chemicals (e.g., pesticides), burglary, and 

vandalism (Barclay 2001:13-15; Swanson et al. 2002:629-632).  Although research on such crime is 

scant, evidence suggests that it is widespread, with one-third or more of all farms experiencing 

production-related property theft (Barclay 2001).  Reviews and studies (e.g., Sugden 1999; Weisheit and 

Donnermeyer 2000; Barclay 2001; Barclay and Donnermeyer 2002; Donnermeyer and Barclay 2005) 

point to several additional generalizations:  Large farms tend to experience more victimization than 

smaller ones; farmers use few security measures and are reluctant to report crimes; and the isolation of 

farms, their easy access, and the portability of commodities, machinery, and equipment on them all may 

contribute to victimization.  Research also suggests that employee theft may be a particular problem 

(Swanson et al. 2002:628), especially in an industry that relies largely on seasonal and low-paid workers 

(Weisheit and Donnermeyer 2000:338).  The increased reliance on expensive equipment and technologies 

makes farms increasingly appealing targets, especially when there is little surveillance or likelihood that 

farmers will report the crime, or that law enforcement will take any reports seriously (Barclay 2001).  As 

we discuss below, such explanations fit broadly within an opportunity theory framework. 

Opportunity Theory 

A large literature on opportunity theory exists (see, e.g., Felson and Clarke 1995; Eck 2002).  Two 

precursors are noteworthy:  Hindelang, Gottfredson, and Garafolo’s (1978) lifestyle victimization theory 

and Cohen and Felson’s (1979) routine activities theory.  Hindelang et al. (1978) argued that variation in 

lifestyles, including work and recreational activities, across different social and demographic groups 

create different risks of victimization due to varying exposure to criminals and criminal opportunities.  

Cohen and Felson (1979) argued that factors associated with the routine activities of daily life among 

potential offenders and victims contribute to higher rates of victimization.  Specifically, they posited that 

motivated offenders, suitable targets, and a lack of informal or formal guardianship must be present for 

crime to occur.  Greater levels of any one of the elements should increase the likelihood of crime, and 

greater levels of all three at the same time should produce a multiplier effect (Akers and Sellers 2004:35). 

Lifestyle theory was oriented towards explaining variation in victimization among different groups, 
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whereas routine activities theory originally was oriented towards explaining rates of victimization (Miethe 

and Meier 1994).  The underlying logic of the two theories was, however, similar.  Indeed, Cohen, 

Kluegel, and Land (1981) subsequently recast both routine activities and lifestyle theories, arguing that 

four factors contribute to victimization at the individual or ecological level—target attractiveness, 

proximity between targets and offenders, exposure, and lack of guardianship.  These are the factors 

typically used in tests of opportunity theory (see, e.g., Miethe and Meier 1990, 1994). 

Attractiveness, according to Cohen et al. (1981), refers to the “material or symbolic desirability of 

persons or property targets to potential offenders” (p. 508).  Objects that are more portable or accessible 

are more attractive.  Proximity is “the physical distance between areas where potential targets of crime 

reside and areas where relatively large populations of potential offenders are found” (p. 507).  

Accordingly, residing near major transportation routes would also increase one’s vulnerability to crime 

because potential offenders can easily traverse the distance between urban and rural areas.  Exposure is 

the “physical visibility and accessibility of persons or objects to potential offenders at any given time or 

place” (p. 507); increased visibility of targets increases the likelihood of victimization (Miethe and Meier 

1994; Felson 1998).3  Finally, guardianship refers to the “effectiveness of persons (e.g., housewives, 

neighbors, pedestrians, private security guards, law enforcement officers) or objects (e.g., burglar alarms, 

locks, barred windows) in preventing violations from occurring, either by their presence alone or by some 

sort of direct or indirect action” (Cohen et al. 1981:508).  Guardianship can be either social (i.e., provided 

by people) or physical (i.e., provided by equipment, geography, or architecture) (Tseloni et al. 2004). 

Attractiveness and guardianship typically are construed as representing micro-level processes, on the 

assumption that individual offenders make choices about whether to commit a crime, and do so by 

weighing such dimensions as the benefits (e.g., the attractiveness of a target) and the risks (e.g., the 

likelihood of apprehension given a level of a guardianship).  By contrast, exposure and proximity 

typically are construed as representing macro-level processes, on the assumption that the variables capture 

spatial dimensions that directly or indirectly affect victimization (Miethe and Meier 1990). 

Empirical tests support parts of opportunity theory, although the extent to which it accounts for 

particular crimes varies (Miethe and Meier 1990, 1994; Felson 1998; Eck 2002; Akers and Sellers 2004).  
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Many studies suggest that exposure is an important predictor of victimization; evidence for attractiveness, 

proximity, and guardianship is less consistent (Birkbeck and LaFree 1993; Miethe and Meier 1994; Hoyt 

et al. 1999; Tseloni et al. 2004).  “Target hardening” programs informed by opportunity theory and its 

variants, including environmental criminology and situational crime prevention perspectives (Clarke and 

Felson 1993a), have burgeoned over the past twenty years.  Such programs typically have focused on 

increasing guardianship (e.g., locking doors, marking property, using exterior lighting, participating in 

collective efforts to monitor property and report suspicious behavior).  Evaluations have, however, 

yielded mixed results (Eck 2002), and their generalizability to farm operations remains largely unknown. 

Opportunity Theory and Agricultural Crime 

Opportunity theorists have called for application of the theory to diverse crimes and contexts (Clarke 

and Felson 1993a:8).  Because studies have focused almost exclusively on urban areas, investigating 

agricultural crime allows us to contribute to current scholarship by examining whether opportunity theory 

can help account for a specialized type of offending that occurs primarily in rural contexts. 

Prior research suggests that the theory is well-suited to explain offenses like residential burglary and 

robbery, and presumably agricultural crime, that involve material benefits (Miethe and Meier 1994).  

However, there has been limited work conceptualizing and measuring opportunity theory risk factors as 

they pertain to such crime.  One of the few exceptions is a study of Australian farmers, which found that 

burglary and fuel, tool, and machinery theft were greater among farms where sheds and buildings were 

not visible from the main residence; livestock theft was greater among farms isolated and surrounded by 

dense cover; vandalism was greater among farms distant from urban centers and near highways; and 

dumping was greater among farms closer to urban centers and highways (Barclay et al. 2001:90-91).  

Another study, focusing on agricultural crime in Arkansas, found, contrary to Barclay et al. (2001), that 

vandalism was greater among farms closer to urban areas (Farmer and Voth 1989).  This study also found 

that serious property crimes occurred more frequently among farmers in rural areas as compared with 

those who lived closer to urban centers.  The authors concluded that this pattern “lends support to the 

proposition that, due to the lack of guardians, farmers in isolated environments are more likely to be 

victims of major property crimes” (Farmer and Voth 1989:13). 
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Barclay and Donnermeyer (2002) conducted a follow-up study of Australian farmers, examining 

whether several ecological factors and security steps were associated with specific types of agricultural 

crime.  Echoing Barclay et al.’s (2001) work, they found that some factors, such as proximity to a town, 

were positively associated with certain offenses (e.g., fuel, tool, and livestock theft), but not others (e.g., 

burglary, trespassing).  They also found that properties bordering highways were more likely to be 

victims of vandalism, trespassing, and illegal shooting, but not fuel, tool, or livestock theft.  Having 

buildings in sight of the main residence was negatively associated with most types of agricultural crime.  

By contrast, the authors found that almost none of the 23 precautionary behaviors—that is, steps or 

actions farmers took to prevent crime—were statistically associated with agricultural crime of any kind. 

These studies suggest that opportunity theory may help account for variation in agricultural crime 

victimization, an observation supported by additional observations about crime opportunities on farms.  

First, due to the proximity of most farms to potential offenders, including employees, and to places where 

stolen goods can be sold, opportunities for agricultural crime are ubiquitous.  Second, proximity to 

interstate highways creates a highly effective means for transporting stolen products.  Third, farmers 

themselves constitute a source of support for crime and may “readily purchase [stolen] commodities at 

‘bargain prices’” (Swanson et al. 2002:632).  Fourth, the very structure of farms—including the location 

of expensive equipment, machinery, crops, and livestock over large areas that defy easy surveillance 

(Saltiel, Gilchrist, and Harvie 1992)—creates numerous opportunities for theft. 

Turning to a central dimension of opportunity theory, guardianship is likely to be lower in rural areas 

and may not be as effective given the difficulty of monitoring property that extends over many acres 

(Weisheit and Donnermeyer 2000:328).  Also, guardianship via formal control mechanisms, such as the 

police, may not be effective, especially among farmers, who may be suspicious of government and want 

to handle problems independently (Weisheit and Donnermeyer 2000:329).  Not least, farmers reportedly 

take few measures to protect their property.  Deeds et al. (1992:4) found, for example, that 80 percent of 

the farmers they surveyed had not “spent anything on insurance or security devices in the past 3 years.” 

Hypotheses 

Our main hypothesis is that the four risk factors posited by opportunity theory will be associated with 
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victimization.  Specifically, agricultural crime victimization will be greater among farm operations that 

are more attractive, more proximate to potential offenders, more exposed, and less guarded. 

Our second hypothesis is that guardianship will emerge as the only or most consistent predictor of 

victimization across specific types of agricultural crime.  We reason that most farm operations likely 

exceed a nominal threshold of attractiveness in that they will have portable or expensive equipment that 

can be relatively easily sold or bartered for profit.  Similarly, most operations are not proximate to 

downtown areas, whether these be local townships or cities.  In addition, most are highly exposed; indeed, 

even the smallest farms are large enough to create an abundance of opportunities for theft.  By contrast, 

farm operations can vary tremendously in the type and amount of guardianship efforts they undertake—

indeed, this is the one factor over which farm operations can exert the greatest control. 

Our third hypothesis stems from Cohen et al.’s (1981) view that crimes requiring more knowledge 

render opportunity factors more salient than crimes requiring less knowledge.  Thus, we expect that the 

risk factors will be predictive of agricultural crimes that require more knowledge to commit, including 

serious (e.g., tractor, large equipment, livestock, commodity) theft, chemical or fuel theft, and burglary, 

but not vandalism or small equipment theft, which require little to no expertise or knowledge to commit.  

Tractors may be left in different places each day; large equipment may require special knowledge to 

operate and transport undetected from an owner’s property; livestock may reside in protected housing and 

require special handling; and theft of chemicals generally requires knowledge of which chemicals are 

available at a given farm at a given time, where they are stored, and how they are protected.  Similarly, a 

successful burglary requires information about the routines in and around a building (Cohen et al. 1981). 

Our fourth hypothesis is that the four main risk factors posited by opportunity theory will interact 

with one another.  As Cohen et al. (1981) and others have argued (e.g., Hoyt et al. 1999), the risk factors 

should produce additive effects, but they also may interact to produce multiplier effects. 

Finally—and departing from the above four hypotheses that directly test opportunity theory and its 

ability to explain variation in agricultural crime victimization—we hypothesize that variation in the use of 

guardianship measures may be influenced by a range of particular conditions.  Research has been largely 

silent on this issue, finding only that farmers rarely employ anything other than “common sense” security 
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precautions, such as “outside security lights, warning signs, locks on fuel tanks and doorways to farm 

buildings, reliance on a dog to function as an alarm for intruders, and agreements with neighbors to watch 

out for each other’s property” (Barclay and Donnermeyer 2002:49; see also Cleland 1990:4, Barclay 

2001:62-72).  Absent theoretical or empirical research to guide model specification, we thus focus on 

factors variables that logically could be expected to influence guardianship efforts. 

Specifically, we expect the following to be associated with increased use of guardianship measures:  

Prior victimization of self, friends, or family; concern about crime; having been contacted by law 

enforcement about taking security precautions; operating a family-run operation (where a personal 

investment in the property may exist); operating a farm that is on largely flat terrain or is proximate to 

highways (which farmers might reasonably believe contributes to theft); and operating a large farm 

(which farmers may perceive as constituting a more attractive target than a small farm).  In addition, we 

expect that younger farmers may be more willing to embrace new ways of conducting and protecting their 

business.  We also speculate that white farmers may take more precautions than non-white farmers.  

Minority farmers may, for example, be less trusting of law enforcement and so see little utility in 

investing in surveillance equipment if they believe the resulting information is unlikely to be used. 

Data and Methods 

Overview 

The present study relies on survey data from farmers and employs a broad array of opportunity theory 

measures to predict agricultural crime victimization.  Tests of opportunity theory frequently fail to include 

measures of each of the theory’s four constructs, and typically either neglect a focus on proximity or use 

questionable measures of it and the other constructs (Miethe and Meier 1994:52-55; Akers and Sellers 

2004:39).  Here, we include measures designed to operationalize each of the theory’s four constructs as 

they apply to agricultural crime and rural settings.  We use binary and ordered multinomial logistic 

regression analyses to test our hypotheses.  The binary logistic regression models serve to predict the six 

dichotomous victimization outcomes in Table 2 and the ordered multinomial logistic regression serves to 

predict the ordered categorical variable, victimization diversity (DeMaris 1992; Menard 1995; Allison 

1999).  [We conducted Poisson and, where overdispersion was present (Land, McCall, and Nagin 1996; 
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Osgood, Finken, and McMorris 2002), negative binomial regression analyses of count versions of the 

dependent variables, and the results did not appreciably differ from those using the more familiar logistic 

regression approach.]  Finally, we also use ordinary least squares (OLS) regression to examine factors 

that influence farmers’ use of opportunity theory-related crime prevention measures. 

Data 

We rely on data from a paper-and-pencil, self-administered survey of farmers in eight California 

Central Valley counties and one coastal county.  We identified farms using county Agricultural 

Commissioner lists.  The lists provide relatively complete enumerations of operations that use 

pesticides—typically including all but the smallest farms—because they must register with the 

Commissioners.  The study results may not, however, fully generalize to all farms, such as those focused 

on livestock or that do not use pesticides, or to farms beyond the Central Valley.  The instrument, 

developed with the assistance of farmers and from prior instruments (e.g., Bean and Lawrence 1978; 

Farmer and Voth 1989; Cleland 1990), was administered in fall 2004 and asked farmers about agricultural 

crime victimization during the 12 months prior to the survey.  It also asked questions about characteristics 

of their operations and activities they take to prevent crime.  Per Dillman’s (2000) advice, advance notice 

was given to farmers through the use of postcards, then surveys were sent to farmers in three waves at 

one-month intervals, with the second and third waves targeting non-respondents.  The final sample was 

823, and the response rate was 43 percent, which is comparable to other studies of farmers.4  Cleland 

(1990:1), for example, has emphasized that response rates with farmers typically lie between 30 and 40 

percent (see also Peale 1990; Donnermeyer and Barclay 2005).  Comparison of the sample 

characteristics—including the average age of operators, average farm size, and percentages of male 

operators, full-time and family operators, and farms using hired workers—with those of farmers identified 

in the 2002 Census of Agriculture (U.S. Department of Agriculture 2004) indicates that the sample is 

quite similar to that of farmers in the counties at large (results available on request). 

Dependent Variables 

As shown in Table 1, we examined five types of agricultural crime, as well as a general agricultural 

crime measure (1=victimized, 0=not victimized) and a measure of victimization diversity (0=not 
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victimized to 4=experienced four or more different types of agricultural crime).5  The five types included:  

(1) small equipment theft (e.g., tools), (2) serious theft (e.g., tractors, large equipment, livestock, poultry, 

and commodities, such as grain, feed, seed, fruit, or vegetables), (3) chemical theft (e.g., insecticide, 

herbicide, fungicide, fertilizer, fuel, or such veterinary supplies as hormones), as well as (4) vandalism of 

machinery, fences, fields, or other property, or dumping of cars, dead livestock, or trash, and (5) burglary 

of farm buildings.  (We did not include environmental crimes, such as the dumping of toxic wastes or 

theft of non-commercial timber, but rather focused on crimes that affect commercial production.)  The 

diversity index was created by coding for how many different types of crimes farmers experienced.  If a 

farmer experienced burglary only, the diversity index would be coded as “1,” if both burglary and 

vandalism, the index would be coded as “2,” and so on.  We allowed for up to four types to be captured 

by the index.  Our focus is on factors that predict the number of types of offenses farmers experience. 

The victimization outcomes were used to test hypotheses about opportunity theory.  We also 

examined an indexed measure of guardianship steps taken by farmers as a separate outcome.  This 

measure is the percent of each of thirty possible security precautions that farmers reported using.6  The 

analysis involving this outcome does not test opportunity theory, but rather examines factors that 

contribute to variation among farmers in their use of guardianship measures. 

Insert Table 1 about here 

Independent Variables 

Each of the independent variables was operationalized using several measures, and coded in 

accordance with the expectations one would derive from opportunity theory—for example, greater 

attractiveness, exposure, proximity, and lack of guardianship should be associated with greater 

victimization.  We used several measures for each of the main constructs associated with opportunity 

theory, and did so precisely because considerable work is still needed to identify the most relevant 

measures of each in an agricultural context.  The situation contrasts markedly, for example, with studies 

of urban crime, where many studies have, over time, converged on a core set of measures that can be 

viewed as more or less adequate measures of the theory’s main constructs (Miethe and Meier 1994). 

We operationalized attractiveness using two measures.  The first is the amount of all property marked 
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by farmers with owner-applied numbers (OANs) (0=all, 10=none), scaled down and reversed from an 

original range of 0 to 100 percent for ease of interpretation.  (Respondents were asked what percentage of 

their equipment was marked with OANs or other identifiers.)  Property marking is a common approach 

used to prevent theft by making targets less attractive (Eck 2002:249).  We argue that the level of OAN 

use serves as a general indication of the extent to which potential offenders may view a farm as attractive.  

The second is what farms grow as their primary commodity—farms that grow fruits or nuts as their 

primary commodity are likely to be viewed as more attractive because these commodities are highly 

portable (0=fruit/nut is not primary product, 1=fruit/nut is primary product).  Farms that mark little of 

their equipment and grow fruits and nuts are more attractive and so should experience more victimization. 

Ideally, one might measure attractiveness using a variable that ranked crimes according to their 

portability and value, with the most attractive targets being those that maximized both portability and 

value.  Then we would want a measure that captured how many of each type of product farm operations 

had (e.g., how many highly vs. less attractive commodities).  This type of a variable is not, however, 

easily constructed without posing a burden on survey respondents.  Nonetheless, we have as an indirect 

assessment of whether highly attractive targets are stolen more often.  The descriptive statistics in Table 1 

show, for example, that small equipment, arguably the most attractive from the standpoint of portability 

and value, is stolen more frequently than, say, tractors (part of the “serious theft” category). 

We operationalized proximity in three ways.  First, farms where the main residence is located on a 

dead-end are arguably less geographically proximate to potential offenders in comparison to farms 

located near intersections (0=residence at dead-end, 1=not located at dead-end).  Second, accessibility of 

buildings and farm to roads and highways is included as a measure of proximity because these serve as 

efficient conduits between potential offenders and targets (0=not accessible, 10=highly accessible).  

Studies show, for example, that “areas with easy access have more crime than areas with street layouts 

that restrict access” (Eck 2002:275).  As with the property-marking variable, accessibility was scaled 

down from a 0 to 100 percent range to facilitate interpretation of the results.  (Respondents were asked 

what percentage of their farm buildings were within easy access of a road or highway, and also what 

percentage of their property’s perimeter bordered count or state highways.  We averaged these two items.)  
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Third, the number of workers employed by each farm also is used as a proximity measure, the assumption 

being that greater numbers of on-site employees create more opportunities for theft because of 

employees’ physical proximity to targets.  Farms with residences not located at a dead-end, that are highly 

accessible, and that have larger numbers of workers should be at increased risk of victimization. 

Exposure was operationalized in three ways as well.  When land cover (e.g., trees, shrubs) is sparse, 

potential targets are more visible and thus more exposed (0=dense, 1=sparse) (see Barclay and 

Donnermeyer 2002).  A similar logic holds for farms whose terrain is largely flat (0=not flat, 1=flat)—the 

greater visibility creates greater exposure.  Farms that are physically larger (in terms of acres) may have 

greater amounts of commodities, equipment, and materials that are exposed (see Dunkelberger et al. 

1992:17; Saltiel et al. 1992:537; Barclay and Donnermeyer 2002:49).  In short, when farm land cover is 

sparse, the terrain is flat, and farms are physically larger, victimization should be greater. 

Finally, we operationalized guardianship using the following measures:  Farm proprietor or staff 

attendance at crime prevention meetings (0=attended, 1=have not attended); use of surveillance 

equipment (0=have used, 1=not used); lock or hide property (1=lock or hide a lot, 5=lock or hide little); 

take traditional steps to protect property (0=many steps, 10=no steps)7; and surveillability (0=property 

highly visible from main residence, 10=not visible).  This latter measure bears elaboration.  Traditionally, 

opportunity theory contemplates that targets that are more visible to offenders will be more likely to be 

victimized.  In that sense, visibility is a measure of exposure.  Within the context of guardianship, 

however, visibility assumes a slightly different meaning, especially on farms.  Specifically, the salient 

issue is the extent to which farmers can, from a central residence or building, easily survey their property 

to protect it from would-be offenders.  It is this dimension that our surveillability measure is meant to 

capture.  As with several other variables, surveillability was scaled down from a 0 to 100 percent range.  

(Respondents were asked what percentage of their farm or ranch buildings were visible from the house in 

which they lived.)  Victimization should be greater among farms where no one has attended crime 

prevention meetings, that do not use surveillance equipment or lock or hide property, that take few 

protective steps, and where the property is less visible from the main residence. 

As discussed above, we conducted a separate analysis aimed not at testing opportunity theory but 
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instead at exploring factors that might contribute to guardianship.  Independent variables consisted of 

whether farmers were victimized in the prior year (0=not victimized, 1=victimized); whether friends or 

family have been victimized (0=not victimized, 1=victimized); concern about crime, including such 

offenses as theft, vandalism, assault, and burglary (1=not very concerned, 5=highly concerned); whether 

respondents were contacted by law enforcement (0=no, 1=yes); type of operation (0=not family-owned or 

operated, 1=family-owned or operated); age; and race (0=non-white, 1=white). 

Analytic Strategy 

As discussed above, we use a series of regression analyses to test our hypotheses.  In the analyses, we 

use probability levels of p ≤ .10, as well as conventional levels, to identify factors that may be statistically 

significant.  Re-analysis using multiple imputation, a procedure available in SAS v. 9 (Rubin 1987; 

Shafer and Olsen 1998), produced results mirroring those from the non-imputed data (see Table 2).8  That 

is, the results convey what one would expect with larger samples—the direction and size of effects remain 

largely the same, but some coefficients emerge as statistically significant.9  The imputation is useful here 

because non-overlapping missingness across variables led to reductions of close to 40 percent of 

respondents in some models.  In select instances, we also discuss results from bivariate regression models 

that used the non-imputed data (see Appendix).  The concern may arise that with the amount of missing 

data, some type of systematic bias is being introduced.  However, analysis of characteristics used in the 

sample-county comparisons—including the average age of operators, average farm size, and percentages 

of male operators, full-time and family operators, and farms using hired workers—revealed no 

statistically significant differences between cases in the models and cases that dropped out due to missing 

data (results available on request).  Moreover, there is little research to suggest, or any basis for 

expecting, that the farmers who respond to most questions differ systematically from other respondents 

with respect to the likelihood or, more importantly, the causes of victimization. 

We adopt the above approaches for two reasons.  First, testing of opportunity theory in rural areas is 

at a nascent stage of development and presenting models with restricted sample sizes may create the 

misleading impression that some factors are not associated with victimization.  In essence, we view our 

investigation as a case study—albeit one that uses quantitative data (Feagin, Orum, and Sjoberg 1991)—
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that provides a foundation for future efforts aimed at systematically identifying the extent to which 

opportunity theory helps account for victimization among farmers.  Our study shows that many factors are 

significant at conventional levels of statistical significance, and it also identifies several that are 

significant at borderline levels, suggesting that these might bear further attention in future studies. 

Second, except in areas where a clear and well-established understanding of the relationship between 

predictors and outcomes exists, multivariate models can sometimes obscure more than they convey 

(Lieberson 1985).  Thus, presenting both bivariate and multivariate results can help ensure that modeling 

decisions do not arbitrarily ignore some potentially significant predictors of victimization. 

One limitation of the study should be emphasized.  We examine the relationship between independent 

and dependent variables that cover the same 1-year time span.  Necessarily, then, any causal inferences 

must be made with caution since it is conceivable that victimization, our dependent variable, causes each 

of the four sets of independent variables rather than the other way around.  Cross-sectional surveys, a 

mainstay of criminological research (O’Brien 1995), typically are ill-suited to disentangle such issues.  

Nonetheless, they provide useful information about possible associations, and, when coupled with 

theoretically-guided predictions, they allow for tentative assessments about possible causal mechanisms 

underlying such associations.  In the present case, we rely on a well-developed theory of victimization to 

make predictions.  By contrast, there is little theoretical basis for expecting that victimization leads to 

each of the four opportunity theory risk factors.  Certainly, it is far from clear how or that victimization 

would cause attractiveness, proximity, or exposure.  The one clear exception, which we discuss at length, 

is guardianship.  Even in this case, the literature suggests that farmers not only take few guardianship 

measures but that they also accept victimization as a cost of doing business (Barclay 2001).  Notably, the 

mean age of farmers in our study was 56 years (see Table 1); it is unlikely that these farmers suddenly 

changed their guardianship patterns.  Even so, a positive association could emerge, which would likely 

suggest not that guardianship increased victimization but rather than farmers who typically experience 

victimization take more steps, on average, to protect their property.  (Such a pattern might well arise even 

with longitudinal data, especially if guardianship patterns do not markedly change from one year to the 

next.)  In short, the utility of theoretically-guided hypothesis testing using cross-sectional data is the 
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opportunity to explore possible causal relationships, but caution is needed in drawing causal inferences. 

Findings 

Testing Opportunity Theory 

Before proceeding to the direct tests of opportunity theory, several descriptive findings from the 

survey bear mention.  First, as discussed above, theft of small equipment is relatively common compared 

to serious theft, chemical or fuel theft, vandalism, and burglary.  Such equipment, though not always of 

high value, is highly portable and so may be viewed as more attractive.  Viewed from this perspective, 

these findings suggest support for opportunity theory—namely, more attractive targets are stolen more 

often.  Second, relatively few farmers experience serious property theft, suggesting that farms on average 

may be buffered against such crime.10  If true, serious property theft is sufficiently rare to raise questions 

about the feasibility of reducing it even further through efforts guided by opportunity theory and its 

variants.  Third, with the exception of vandalism and, to a lesser extent, small equipment theft, few 

farmers experience repeat victimization within a one-year period, suggesting that opportunity-blocking 

may be sufficiently in place on average to prevent such victimization.  (The percentages of farmers 

experiencing two or more victimizations, by offense, were:  Vandalism=42.0, small equipment 

theft=17.3, serious theft=8.2, chemical or fuel theft=5.8, and burglary=4.7.) 

Insert Table 2 about here 

We turn now to the predictive analyses of victimization.  Inspection of Table 2 reveals that each of 

the opportunity theory risk factors, though not all measures of these factors, are statistically significant.  It 

also reveals that the direction of effects are mixed, with the estimates sometimes indicating an increased 

likelihood of victimization and sometimes, counter to our hypotheses, indicating a reduced likelihood. 

For example, and beginning with the attractiveness measures, OAN-marking is associated with all of 

the offenses and the two index measures, but the direction of effect is not what was expected—

specifically, less OAN-marking is associated with a decrease, rather than an increase, in the risk of 

victimization.  Fruit and nut farms are, by contrast, only associated with serious theft, but, again the 

direction of effects is the opposite of what was expected. 

Turning to the three proximity measures, we see that not residing on a dead-end had no influence on 
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agricultural crime victimization.  Accessibility only nominally surfaced as statistically significant, but did 

so across a range of offenses and the effect was in the expected direction.  The number of farm workers 

exhibited the most consistently statistically significant effect across all but one offense (chemical or fuel 

theft), and, as with accessibility, the effect was as hypothesized. 

In the multivariate models, there is little evidence that exposure is consequential.  Indeed, land cover 

does not emerge as statistically significant in any of the models, terrain is only nominally statistically 

significant in predicting burglary (farm operations in flatter, non-hilly areas are more likely to be 

victimized), and the number of acres on a farm is also only nominally significant in predicting the 

diversity of victimization.  Although these results suggest minimal support for the notion that exposure 

influences agricultural crime victimization, some caution is warranted.  In the bivariate models, for 

example (presented in the Appendix), land cover is statistically significant in predicting vandalism, 

burglary, and any victimization (though in the opposite direction predicted).  (The pattern for burglary 

reflects what research in urban areas suggests—namely, dense cover can provide burglars greater 

protection against detection—Felson 1998:153.)  Terrain is statistically significant in predicting both 

small equipment theft and victimization diversity.  And, finally, the number of acres is statistically 

significant in predicting small equipment theft, vandalism, and any victimization. 

Shifting to the final opportunity theory risk factor, guardianship, we see that not attending a meeting 

was statistically significant, but only nominally so, for one type of crime (vandalism).  By contrast, use of 

surveillance equipment was statistically significant in three instances in the multivariate models (serious 

theft, chemical or fuel theft, and victimization diversity) and in all the other instances in the bivariate 

models, but the effect was in the opposite hypothesized direction.  Although contrary to what was 

hypothesized, the explanation most likely is that farmers who have been victimized are more likely to 

invest in and use surveillance equipment.  (We discuss this possibility in greater detail below.) 

Greater support for guardianship surfaced with the three other measures—locking and hiding 

property, taking traditional protection measures, and surveillability (i.e., the ability to watch over one’s 

property)—which all were associated in one or more cases with increased victimization.  For example, 

locking and hiding property was statistically significant for all but two crimes (serious theft and chemical 
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or fuel theft), but only three using conventional levels of significance (vandalism, any victimization, and 

victimization diversity).  Taking traditional protection measures was statistically significant in three cases 

(serious theft, chemical or fuel theft, and any victimization), though only in the chemical or fuel theft 

model was the effect significant at a probability level of less than .05.  Finally, surveillability was 

statistically significant in all but two cases (chemical or fuel theft and burglary). 

Several observations about these results merit discussion.  First, they suggest broad, if tentative, 

support for opportunity theory, as applied to agricultural crime.  Second, the risk factors are not equally 

predictive of all offenses—for some, they are significant, while for others they are not, and for still others 

the strength of effect varies.  This variation actually comports with what opportunity theory research 

would suggest.  Specifically, the unique situational contexts of certain crimes may influence which factors 

are significant and to what extent.  Locking and hiding property may be effective, for example, in 

preventing vandalism and burglary because access clearly is critical to successfully committing such 

offenses.  However, such steps may do little to prevent theft of tractors or fuel because these typically will 

be left in fields overnight, where locks can easily, and without notice, be broken.  Third, contrary to what 

we hypothesized, guardianship measures are not substantially more likely to be statistically significant in 

predicting crime victimization than the other opportunity theory risk factors.  Fourth, and again contrary 

to expectation, the risk factors are predictive of many types of agricultural crime, and not just the ones, 

such as serious theft, chemical or fuel theft, and burglary, which we hypothesized would require more 

knowledge to commit and thus render the risk factors more relevant.  Fifth, unexpected effects arose in a 

number of instances.  Not marking equipment with OANs and not using surveillance equipment, for 

example, were associated with decreased rather than increased victimization.  Or, put differently, taking 

steps routinely recommended by law enforcement, such as using OANs and surveillance equipment, 

actually appears to increase victimization.  In these particular instances, the simplest and most likely 

explanation is that the causal order is reversed—specifically, farmers may be reluctant to take these types 

of measures until and unless they have been victimized.  Indeed, Barclay et al. (2001:91-92) make 

precisely this point after observing similar patterns in their review and own studies. 

We next examine whether two-way, three-way, or four-way interaction effects are present among the 
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four opportunity theory risk factors.  In so doing, we focus on measures of each—primary farm product 

(fruit and nuts), accessibility, land cover, and locking and hiding property—that comport most logically 

with the definitions of each factor.11  The results indicate that two 2-way interactions are statistically 

significant (p ≤ .10) for the victimization diversity index.  Specifically, as Table 3 shows, land cover 

interacts with type of farm operation and also with the locking and hiding of property.  Because 

interaction coefficients are not always intuitively meaningful or easy to interpret (Jaccard and Turrisi 

2003), we present and discuss the predicted probabilities for the interaction of farm type with land cover, 

then discuss the interaction between land cover and the locking and hiding of equipment. 

Insert Table 3 about here 

As the first set of bars in Figure 1 shows, non-fruit and nut farms (e.g., those focused on field crops, 

dairy, or cattle) with dense land cover are the least likely to be victimized (i.e., more likely to experience 

0 victimizations).  By contrast, fruit and nut farms with dense land cover (the second bar) are the most 

likely to experience some type of victimization (i.e., their predicted probability of experiencing no theft is 

the lowest of all the combinations).  The second set of bars indicates that all four groups (non-fruit/dense, 

fruit/dense, non-fruit/sparse, and fruit/sparse) are generally equally likely to experience one type of 

agricultural crime victimization.  The third through fifth set of bars, consistent with the first set, indicates 

that non-fruit farms with dense land cover are consistently the least likely of the four groups to experience 

a given range of offenses (i.e., 2, 3, or 4 or more offenses), whereas fruit farms with dense land cover 

consistently experience more relative to the other three groups.  In short, the results show that 

attractiveness and exposure influence the diversity of victimization in a non-additive, interactive manner. 

Insert Figure 1 about here 

Although not shown here in a separate figure, a similar type of pattern holds for the interaction of 

land cover and the locking and hiding of equipment.  That is, the influence of locking and hiding 

equipment varies depending on whether a farm has dense or sparse land cover—among farms with sparse 

land cover, increased locking and hiding of equipment reduces the likelihood of victimization, as one 

might expect.  By contrast, among farms with dense land cover, such efforts are actually associated with 

increased victimization.  These patterns largely disappear at higher levels of victimization diversity (i.e., 
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when predicting 3 or 4 types of victimization).  It is not clear exactly why increased locking and hiding of 

equipment might increase victimization among farms with dense cover.  However, a possibility is that, as 

may be the case with the use of OANs and surveillance equipment, the causal order is reversed—that is, 

farms with dense land cover may experience greater victimization, as our results show, and those that 

experience the greatest victimization may be the most likely to invest in locking and hiding of equipment. 

Factors that May Predict Use of Guardianship Measures 

Finally, we examined a range of factors that might influence the use of guardianship measures among 

farmers.  We included prior victimization because the analyses above suggested that such a relationship 

might exist (see also Barclay et al. 2001).  The results in Table 4 point to five factors that are associated 

with increased guardianship and one that is associated with decreased guardianship.  Being victimized or 

having friends or family who were victimized, being concerned about crime, and being older all 

contribute to a greater amount of guardianship.  The latter finding is surprising, as we expected younger 

farmers to embrace more guardianship strategies.  Also contrary to our expectation, family-owned farm 

operations take fewer guardianship measures, perhaps because such measures require greater resources. 

Insert Table 4 about here 

Discussion and Conclusion 

There have been few attempts to test opportunity theory in rural areas, especially among farmers.  

Heeding researchers who claim that the unique contextual contexts of specific offenses requires that tests 

of the theory be applied to many offenses to establish the theory’s scope, we examined agricultural crime.  

In addition, to address a gap in both basic and applied opportunity theory research, we examined factors 

that might contribute to farmers’ use of guardianship measures.  To this end, we conducted an exploratory 

study using data from a survey of California farmers, with a range of measures designed to measure the 

four opportunity theory risk factors—target attractiveness, proximity, exposure, and guardianship—as 

well as other dimensions that might be linked to guardianship activities.  Given the limited amount of 

scholarship in this area, we presented both bivariate and multivariate regression results with higher 

thresholds of statistical significance, as well as analyses using both imputed and non-imputed data, to 

ensure that potentially significant predictors of agricultural crime victimization are not overlooked in 
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future studies.  The multivariate results using the non-imputed data and conventional levels of statistical 

significance were not appreciably different from the results obtained in the other analyses. 

In general, using risk factor measures designed to reflect the unique contexts of agricultural 

production, we found broad, though far from uniform, support for parts of the theory.  On one hand, some 

of the four sets of factors predicted to increase victimization did so, while others either were not 

significant or actually decreased victimization.  To illustrate, consonant with the theory, such targets as 

fruit and nuts, which are highly attractive because of the balance of portability and value, are more likely 

to be stolen than such less attractive targets as tractors and livestock, which are more difficult to steal.  

Proximity also was positively associated with victimization, though the effect was most notable only for 

one measure—the number of workers on a farm.  Exposure did not appear to influence victimization 

much, though in bivariate models the evidence suggested that farms on flat terrain and residing on a larger 

number of acres experience greater amounts of small equipment theft, vandalism, burglary, any 

victimization, and victimization diversity.  Similarly, victimization was greater among farms that took 

fewer guardianship measures (e.g., locking or hiding equipment) or traditional protective steps (e.g., 

owning dogs), and were less able to see and monitor their property. 

Interaction analyses revealed that the density of land cover on farms exerts a differential effect on the 

likelihood of experiencing a range of crimes, with the effect depending on whether farms’ primary 

commodity is fruit and nuts versus some other commodity, such as livestock or grains.  Non-fruit and nut 

farms with dense cover experience markedly less victimization than fruit and nut farms with dense cover.  

A similar interaction emerged between land cover and the locking and hiding of equipment.  Increased 

locking and hiding of equipment reduced the likelihood of victimization among farms with sparse land 

cover, but actually increased victimization among farms with dense land cover.  The patterns illustrate 

precisely what opportunity theorist have advocated—namely, careful inspection of how the effects of the 

four risk factors on victimization risks may depend on levels of one another. 

Juxtaposed against these results were several findings that ran counter to expectation.  Guardianship 

was not the most consistently predictive risk factor for different types of victimization, and the risk 

factors were predictive of many types of agricultural crime, not just those that require greater knowledge 



 

22 

to commit.  In addition, such activities as marking equipment with identification numbers and using 

surveillance equipment were associated with increased victimization.  On the face of it, this finding 

undermines key elements of opportunity theory.  More likely, however, is the possibility that farmers who 

have been victimized invest in these types of efforts (Barclay et al. 2001).  In fact, our analyses of 

guardianship measures revealed that victimization is strongly associated with the use of guardianship 

measures even after controlling for a range of other factors.  These analyses also indicated that many 

factors, such as having friends or family who were victimized, having a farm with largely flat terrain, and 

operating a non-family farm, contribute to farmers’ guardianship activities. 

The results of this study have several implications for theory.  They support Miethe and Meier’s 

(1990) call for crime theories to incorporate (a) micro-level processes, such as the features of targets that 

influence offender decisionmaking, which arguably reflect a weighing of the benefits (e.g., the 

attractiveness of a particular object) and costs (e.g., the likelihood of apprehension through some form of 

guardianship, and (b) macro-level processes, such as the spatial dimensions and characteristics of areas 

that may contribute to victimization.  They also support the view that the theory has broad scope and yet 

must be cast in ways that capture the situational contexts unique to certain crimes (Clarke and Felson 

1993b), and certainly to agricultural crime.  To illustrate, measures of proximity in urban contexts may 

have little relevance to rural contexts.  That does not mean that proximity is irrelevant; it simply means 

that proximity must be conceptualized and measured in a way that meaningfully reflects the structure of 

social life in rural communities.  Given appropriate measures, the task remains to determine which risk 

factors should be more or less relevant to specific crimes, which in turn entails consideration about what 

may be unique to these crimes.  For example, chemical or fuel theft may be largely “insider” jobs engaged 

in by employees who know how to successfully traverse barriers that others might face—if true, 

proximity, exposure, and guardianship might not exert much influence on the likelihood of such theft. 

Of course, other theories may also be helpful in predicting agricultural crime victimization and bear 

investigation.  Social disorganization and collective efficacy theories (Sampson, Morenoff, and Gannon-

Rowley 2002) may, for example, prove useful because they emphasize informal social controls, which 

can be particularly salient in rural areas (Weisheit and Donnermeyer 2000; Barnett and Mencken 2002).  
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Efforts to conduct such studies have the benefit of potentially stimulating new insights about the scope of 

specific crime theories and important ways that they might be modified.  For example, accounts of 

community-level social control processes often assume contexts in which social and geographic space are 

configured differently than in rural areas.  It may well be that the type and extent of social ties and 

networks, and other social control mechanisms, vary in rural areas and in ways that affect agricultural 

crime.  If so, such findings could prove useful in expanding and modifying theories of social control. 

The study’s results also have implications for policy.  First, given the rarity of serious agricultural 

victimization, it may be that an opportunity-focused policy is unlikely to substantially reduce such crimes. 

Second, the fact that, in general, opportunity theory risk factors are associated with a range of 

agricultural crimes suggests that policies should focus on strategies that address the opportunity structure 

of farm operations.  But attempts to address specific types of agricultural crime should be tailored to those 

factors associated with each.  For example, vandalism appears to be influenced primarily by guardianship 

measures, so efforts to reduce its occurrence might fare better if they focused primarily on this dimension. 

Third, attempts to reduce the attractiveness, proximity, or exposure of agricultural targets may not be 

feasible given the nature of agricultural production and the rural areas in which most farms operate.  It is 

unrealistic to expect that farmers will focus on commodities that are less attractive or that they will reduce 

the proximity of their farms to highways.  Exposure can possibly be addressed by taking steps to reduce 

the visibility and accessibility of, say, farm equipment, but similar steps are not feasible with, say, crops.  

By contrast, many guardianship measures can be implemented and may help reduce victimization. 

Fourth, efforts to improve guardianship measures should target those who are least likely to embrace 

such measures.  Indeed, one failing of evaluation research on programs and policies guided by 

opportunity theory is that they assume potential targets will embrace various crime prevention strategies.  

The expectation is unrealistic.  As our results indicate, farmers may be reluctant to adopt guardianship 

measures until and unless they or friends or family have been victimized.  Other factors may influence the 

willingness to proactively prevent crime, and so any successful policy would need to address the 

differential receptivity of farmers to employ specific prevention strategies.  In addition, some strategies 

may need to be pursued with more vigilance during different market cycles. 
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Some guidance exists about ways to improve guardianship generally, including increasing the number 

of signs and instructions that post law enforcement and crime warnings, better product design, and 

improving natural surveillance (Akers and Sellers 2004:40; see also Felson and Clarke 1995).  

Guardianship-focused strategies of particular relevance to agricultural production might include 

additional measures.  Swanson et al. (2002:640-641), for example, have emphasized the importance of 

placing equipment in secure buildings, disabling equipment that is not in use, marking equipment and 

livestock, buying only the amount of chemicals needed (and not buying stolen chemicals), hiring security 

personnel, and creating supervision agreements among neighbors. 

One approach that would help prevent equipment and machinery theft, or at a minimum facilitate 

recovery of stolen farm property, is the creation of a centralized repository of unique identifying numbers.  

At present, such programs exist in some states, but are largely voluntary.  Also, better controls of 

auctions, including those on the internet, might reduce the sale of illegally obtained farm property.  

Currently, such property can easily be sold at auctions, given the lack of attention to them by law 

enforcement and identifying information that could establish that the property was stolen (Malone 2005). 

Finally, “intelligence-led policing” constitutes a promising strategy that accords with the logic of 

opportunity-blocking efforts, especially the emphasis on addressing crime “hot spots” (Ratcliffe 2003).  

Under this approach, law enforcement agencies take a more proactive stance in identifying areas 

vulnerable to crime and then in taking measures, including aggressive prosecution, to prevent crime 

(Sugden 1998).  As applied to farms, this approach might entail identifying agricultural crime clusters and 

the characteristics that are common across the farms in the clusters, then taking crime prevention steps in 

those areas that share similar characteristics.  One such initiative—the Agricultural Crime Technology 

Information and Operations Network (ACTION) program (www.agcrime.org)—has been piloted in 

California and shows promise (Cline 2000).  Other, proactive law enforcement strategies are being 

developed and, despite the challenges of implementation (Jobes 2003; Donnermeyer and Barclay 2005), 

may provide a template for efforts to successfully reduce agricultural crime victimization. 

http://www.agcrime.org/


 

25 

Endnotes

 

1 “Waltzing Matilda” is the act of carrying the “swag,” a “swag” is a bag for carrying provisions, a 

“swagman” is a tramp, a “squatter” is a ranch owner who acquired land by occupying (squatting on) it, a 

“jumbuck” is a sheep, a “trooper” is a police officer, and a “billabong” is a creek. 

2 Definitions of rural areas vary tremendously (Friedland 2002).  The most commonly used version is that 

of the U.S. Census Bureau, which defines unincorporated areas and towns as rural if they have fewer than 

2,500 residents (see Weisheit and Donnermeyer 2000:311-312). 

3 “Proximity differs from . . . exposure in that the former is a physical relational property pertaining to 

physical distances between residential locations of populations of potential targets and potential 

offenders, whereas the latter pertains to variations in physical visibility and accessibility of potential 

targets (persons or objects) to potential offenders as determined by personal characteristics of the 

potential targets” (Cohen et al. 1981:507).  To illustrate, buildings have greater proximity if they are 

closer to high crime areas, and have higher exposure if they are isolated from other buildings or can be 

accessed from multiple entries (Miethe and Meier 1994:47-48). 

4 Of 2,286 mailed surveys, 64 were returned due to bad addresses and therefore were ineligible.  Of the 

remaining 2,222, we received 960 completed surveys (43.2 percent response rate).  Excluding 134 non-

farmers and 3 farmers who did not complete the survey left a final sample of 823. 

5 Indexing is not always a defensible approach, especially with offenses that may be distinctly different 

and when there is little theoretical guidance (Osgood, McMorris, and Potenza 2002).  In addition, it 

makes little sense if the resulting analyses obscure substantial differences among variables that predict 

specific crimes (Osgood, Finken, and McMorris 2002).  Given that little prior research substantiates the 

validity of creating an agricultural crime index, a defensible position is to examine each type of 

agricultural crime separately.  This strategy makes particular sense given the emphasis by opportunity 

theory on the potentially unique situational aspects of different crimes (Clarke and Felson 1993a:8). 

6 Respondents had the option of indicating “yes,” “no,” or “not applicable” to each of the following thirty 

possible security precautions:  Have neighbors watch farm when out of town; Use brands, ear tags, 
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notches, or other means to identify livestock; Have insurance on farm machinery; Keep record of all serial 

numbers on large farm machinery; Leave farm machinery overnight in fields out of sight from house; 

Operation has own security guards; Keep doors on farm buildings locked; Lock up pesticides, other 

chemical applications, or veterinary items; Paint or mark saplings, crops, or other agricultural products; 

Keep windows on farm buildings locked; Have theft insurance on crops or livestock; Inform sheriff when 

away from farm for several days; Tattoo bales, sacks, or crates used for crops; Mix identification confetti 

with grains; Farm buildings are visible to neighbors; Locks on fuel storage tanks; Outside lights attached 

to barns and/or other important farm buildings; Remove keys from all vehicles, including tractors; “No 

trespassing” or other warning signs on farm property; Locks on farm gates; Decals indicating farm 

equipment and buildings are protected by security; Locks on farm machinery; Bars or grills on storage 

building windows; Alarm systems in farm buildings; Use security cameras; Have home insurance (fire 

and/or theft); Leave house lights on at night or when away; Have watchdog, even if family pet; Have 

pistol, rifle, or shotgun on premises, even if for sport; Have geese or guineas for noise. 

7 We used exploratory factor analysis on the thirty protection steps discussed earlier, and two factors 

emerged.  One was largely consistent with the “lock or hide property” measure, and the other was a 

distinct group of measures consisting of steps traditionally taken by farmers, such as the use of dogs.  The 

traditional protection measure is the percentage of five such steps taken:  Having neighbors watch the 

farm when out of town; having home insurance; leaving house lights on at night or when away; having a 

watchdog; and having some type of gun on the premises. 

8 With PROC MI in SAS v. 8.02, Markov Chain Monte Carlo imputation methods, which rely on an 

algorithm that assumes multivariate normality, are available (SAS 1999), but are not ideal for imputing 

data for categorical variables.  For such variables, some researchers recommend rounding imputed values 

to maintain the original form (e.g., in a binary case, rounding .7 to 1 or .3 to 0) (Shafer and Olsen 1998; 

Allison 2001).  Others argue that rounding can produce biased estimates (Horton, Lipsitz, and Parzen 

2003; Allison 2005).  An experimental CLASS statement to accommodate categorical variables is 

available with SAS v. 9 in PROC MI; however, it only works for data with a monotone missing data 
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pattern (SAS 2002).  In this version, it is possible to produce a monotone missing data pattern and then 

run the imputation with the CLASS statement.  To avoid potential bias through the use of this still-

experimental procedure, we chose the conservative approach for the imputed data analyses, using the 

more documented PROC MI in SAS 8.02 without rounding. 

9 Analyses using fewer independent variables may reduce the extent to which missing data becomes a 

problem.  However, doing so introduces the related problem of inadequate model specification, including 

omission of variables expected to influence the outcome.  Even so, such an approach has merits, but is 

simpler when a variable or two contribute the most to deletion of cases in analyses.  In the data we use, 

few such variables existed.  Rather, non-overlapping missingness among variables was the main problem.  

Notably, our strategy for addressing missing data generated results largely similar to those using the non-

imputed data, suggesting that the findings are robust regardless of whether imputation is used. 

10 The prevalence of serious agricultural property theft appears to be somewhat lower than in other studies 

(see, however, Donnermeyer 1987), which typically estimate 1-2 year prevalence rates of 12-25 percent 

(Donnermeyer and Barclay 2005:9; Barclay 2001:55-72).  However, in our study, prevalence rates of less 

serious agricultural crime accord with or are greater than those in the literature, which typically finds that 

small equipment theft occurs among one-third or more of farms, that fuel theft, vandalism, and burglary 

occur among roughly one-fifth of farms, and that chemical theft is rare.  Estimates vary due to variability 

in the populations or areas sampled, market conditions, and question ordering and wording. 

11 Factor analysis identified no underlying constructs within each of the four sets of opportunity theory 

risk factors.  The number of interaction analyses possible with all of the identified measures is 

considerable and likely would have produced at least some statistically significant results by chance.  To 

avoid this problem, we devolved on the strategy discussed in the text. 
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Table 1.  Descriptive Statistics 
 

 

 Min – Max Mean (S.D.) N 
   
 
Dependent Variables 
 

Small equipment theft (0=not victimized, 1=victimized) 0 – 1 .295 (.457) 782 

Serious theft (0=not victimized, 1=victimized) 0 – 1 .140 (.347) 810 

Chemical or fuel theft (0=not victimized, 1=victimized) 0 – 1 .130 (.336) 785 

Vandalism (0=not victimized, 1=victimized) 0 – 1 .491 (.500) 766 

Burglary (0=not victimized, 1=victimized) 0 – 1 .107 (.309) 796 

Any victimization (0=not victimized, 1=victimized) 0 – 1 .623 (.485) 812 

Victim diversity index (0=no victimization, 4=4 or more) 0 – 4 1.111 (1.146) 812 

Guardianship (0=no guardianship measures, 100=all) 0 – 100 50.885 (20.278) 780 
 
Independent Variables 
 

Attractiveness 

Property OAN-marked (0=all marked, 10=none) 0 – 10 9.056 (2.586) 738 

Fruit/nut as primary product (0=not primary, 1=primary) 0 – 1 .698 (.460) 728 
 

Proximity 

Not a dead-end residence (0=dead-end, 1=not a dead-end) 0 – 1 .910 (.286) 702 

Accessible to rds/hwys (0=not accessible, 10=highly accessible) 0 – 10 5.553 (2.821) 804 

Number of workers 0 – 500 9.751 (31.605) 728 
 

Exposure 

Land cover (0=dense, 1=sparse) 0 – 1 .831 (.375) 782 

Terrain (0=not flat, 1=flat) 0 – 1 .818 (.386) 786 

Acres (x 1,000) .001 – 80 .611 (3.261) 758 
 

Guardianship 

Attended crime meetings (0=yes, 1=no) 0 – 1 .853 (.355) 800 

Use surveillance equipment (0=use, 1=not used) 0 – 1 .755 (.430) 797 

Lock or hide property (1=lock/hide a lot, 5=lock/hide little) 1 – 5 2.595 (1.227) 747 

Trad. protection steps (e.g., use of dogs) (0=many steps, 10=none) 0 – 10 1.840 (2.326) 778 

Surveillability (0=property highly visible from house, 10=not visible) 0 – 10 3.327 (3.492) 791 
 

Additional Ind. Vars. (for Guardianship Outcome Analyses) 

Friends/family victimized (0=no, 1=yes) 0 – 1 .861 (.346) 787 

Concerned about crime (1=not very concerned, 5=highly concerned) 1 – 5 3.474 (.866) 784 

Contacted by law enforcement (0=no, 1=yes) 0 – 1 .217 (.413) 768 

Type of operation (0=not family-owned/operated, 1=family) 0 – 1 .778 (.416) 770 

Age 20 – 90 56.084 (13.361) 741 

Race (0=non-white, 1=white) 0 – 1 .867 (.340) 675 

 

 
Note:  To enhance the ease of interpretation, all independent variables are coded to indicate that a specific condition 
(including the absence of that condition) should contribute to increased victimization or guardianship. 
 



 

 

Table 2.  Multivariate Logistic Regression of Victimization on Opportunity Theory Risk Factors 
 

 

 Small 

Equip. 

Theft 

 

Serious 

Theft 

Chemical 

or Fuel 

Theft 

 

Vandal-

ism 

 

 

Burglary 

Any 

Victim-

ization 

Victim 

Diversity 

Index 
   
 

Attractiveness 
 

OAN-marked .887***b .922† .879**d .950 .916† .858**d .896***d 
 

Fruit/nut .910 .404**c 1.009 1.436 1.210 .727 .810 
 

Proximity 
 

Not dead-end .813 .908 1.711 1.044 1.608 1.111 1.012 
 

Accessibility 1.034a 1.119* 1.081a 1.000a .997 1.029b 1.057†c 
 

Workers 1.005c 1.013**c .997 1.012†a 1.018***d 1.028*c 1.008**d 
 

Exposure 
 

Land cover .982 .878 1.690 .818 .633 .691 .827 
 

Terrain 1.558 1.408 1.029 1.201 2.221†a 1.423 1.393 
 

Acres 1.161 1.016 1.013 1.205 1.021 1.210 1.039†b 
 

Guardianship 
 

Attended mtg. 1.012 1.127 1.016 .868a .790 1.042 .918 
 

Surveillance .739 .711a .315***c .729 .774 .778 .600**a 
 

Lock/hide prop. 1.062a 1.210 1.191 1.316**a 1.250† 1.295**b 1.285***c 
 

Trad. prot. steps .978 1.123† 1.147* .998 1.106 1.006a 1.041 
 

Surveillability 1.048a 1.084*c .994 1.152***d 1.001 1.132***d 1.091***d 
 

Likelihood ratio 31.159** 45.600*** 36.439*** 55.284*** 28.691** 68.575*** 75.068*** 
 

Df 13 13 13 13 13 13 13 
 

N 474 485 476 467 481 485 485 
 

 

Note:  Except in the case of the diversity index, the dependent variables have binary outcomes and so odds ratios are 
presented for ease of interpretation.  The diversity index is an ordered categorical variable; since the hypothesis of 
parallel slopes was supported, we present a single set of odds ratios for this variable. 
 

† p ≤ .10 * p ≤ .05 ** p ≤ .01 *** p ≤ .001  (denotes that odds ratio estimate significantly differs from 1.0) 
 
a p ≤ .10 b p ≤ .05 c p ≤ .01 d p ≤ .001 (significance levels from imputed data models) 
 



 

 

Table 3.  Multivariate Ordered Multinomial Logistic Regression of Agricultural Crime 

Victimization Diversity Index on Opportunity Theory Risk Factors—Two-Way Interaction Model 

 

 
 Direct Effects 2-Way Interactions 

   
 
(A) Fruit/nut -.175 .815 
 (.158) (.598) 
 
(P) Accessibility .070** .068** 
 (.026) (.027) 
 
(E) Land cover -.366* -.102 
 (.187) (.735) 
 
(G) Lock/hide property .108† -.125 
 (.058) (.146) 
 
(Land cover * Fruit/nut) — -1.070† 
  (.621) 
 
(Land cover * Lock/hide property) — .276† 
  (.160) 
 
Intercept 1 .350 .038 
 (.304) (.718) 
 
Intercept 2 -1.049*** -1.373* 
 (.307) (.720) 
 
Intercept 3 -2.049*** -2.378*** 
 (.316) (.724) 
 
Intercept 4 -3.282*** -3.613*** 
 (.348) (.738) 
 
Likelihood ratio 14.172** 21.111** 
 
N = 675 
 

 
Note:  The dependent variable is an ordered categorical variable with five outcome levels (0-4); log odds 
parameter estimates (with standard errors in parentheses) are presented.  A, P, E, and G refer to 
attractiveness, proximity, exposure, and guardianship measures, respectively. 
 

† p ≤ .10   * p ≤ .05   ** p ≤ .01   *** p ≤ .001 (denotes that log odds estimate significantly differs from 0) 
 



 

 

Figure 1.  Predicted Probabilities from Multinomial Logistic Regression Interaction Model of 

Agricultural Crime Victimization Diversity Index on Opportunity Theory Risk Factors 
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Table 4.  Multivariate Ordinary Least Squares (OLS) Regression of Farmer Use of Guardianship 

Measures on Select Predictors 

 

 
 B SE(B) 

 
Any victimization 3.231† 1.740 
 
Friends/family victimized 5.273* 2.391 
 
Concerned about crime 4.005*** .954 
 
Contacted by law enforcement .454 1.996 
 
Family-owned/run -4.550* 2.004 
 
Not located at a dead-end 3.766 2.854 
 
Flat terrain .417 2.106 
 
Acres (x 1,000) .291 .215 
 
Age .166** .063 
 
White -.226 2.636 
 
Intercept 20.258** 6.243 
 
Adj. R2 .083 
 
N = 487 
 

 
Note:  Guardianship is measured using a percentage scale ranging from 0 to 100, with 100 representing 
use of all thirty guardianship measures listed in the survey.  Unit changes in the independent variables 
thus correspond to percentage increases in the amount of guardianship measures taken by farmers. 
 

† p ≤ .10 * p ≤ .05 ** p ≤ .01 *** p ≤ .001 
 



 

 

Appendix.  Bivariate Logistic Regression of Victimization on Opportunity Theory Risk Factors 

 

 
 Small 

Equip. 

Theft 

 

Serious 

Theft 

Chemical 

or Fuel 

Theft 

 

Vandal-

ism 

 

 

Burglary 

Any 

Victim-

ization 

Victim 

Diversity 

Index 
   
 
Attractiveness 
 

OAN-marked .892*** .916* .875*** .949† .934† .863*** .891*** 
 

Fruit/nut .887 .405*** .992 .952 1.386 .714† .783 
 
Proximity 
 

Not dead-end .794 .940 .998 1.315 2.073 1.161 1.084 
 
Accessibility 1.042 1.046 1.097* 1.007 1.017 1.041 1.010* 
 
Workers 1.014** 1.009** 1.002 1.013** 1.014*** 1.043*** 1.052† 

 
Exposure 
 

Land cover 1.030 1.573 .879 .655* .646† .669† .811 
 
Terrain 1.526† 1.164 1.640 1.171 2.118† 1.316  1.381* 
 
Acres 1.142* 1.045 1.010 1.367** 1.026 1.692*** 1.077† 

 
Guardianship 
 

Attended mtg. .769 .910 .707 .702 .818 .817 .779 
 
Surveillance .607** .548** .418*** .688* .583* .674* .599*** 
 
Lock/hide prop. 1.072 1.090 1.102 1. 117† 1.037 1.142* 1.139* 
 
Trad. prot. steps .970 1.060 1.055 .978 1.057 .964 .994 
 
Surveillability 1.059* 1.078* 1.009 1.131*** 1.018 1.148*** 1.097*** 

 

 
Note:  Except in the case of the diversity index, the dependent variables have binary outcomes and so odds ratios are 
presented for ease of interpretation.  The diversity index is an ordered categorical variable; since the hypothesis of 
parallel slopes was supported, we present a single set of odds ratios for this variable.  (Only in one of the 13 
bivariate models associated with the diversity index outcome—where “number of workers” was the predictor—was 
the hypothesis of parallel slopes not supported.  The focus here is on the statistical significance of the predictors; 
intercepts and model fit information are available upon request.  Ns for each model range from 660 to 789. 
 

† p ≤ .10 * p ≤ .05 ** p ≤ .01 *** p ≤ .001  (denotes that odds ratio estimate significantly differs from 1.0) 
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