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 Abstract     Agriculture is big business, especially in market-oriented countries like Australia, Great 

Britain and the United States. Yet, little is known about crime and security issues related to agri-

culture. This article reviews the literature on agricultural crime and reports on results from a farm 

victimization and security survey in New South Wales, Australia, using place-based theories to guide 

the research. Incidents of burglary and the theft of fuel, equipment and machinery were inversely 

related to the visibility of farm buildings to the farm residence; stock theft was directly related to the 

distance of a farm to a town and to farms with a hilly terrain; malicious damage and illegal trespass-

ing occurred more often on farms near highways or close to towns; and illegal dumping of trash was 

inversely associated with unoccupied properties and those closer to town. The implications for securi-

ty on agricultural operations and for future research on agricultural crime and security are discussed. 
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 Crime and Security on Agricultural Operations 

 One of the most signifi cant trends in criminology and criminal justice studies is the growing 

importance of the concept of place and how its various physical, sociological and economic 

dimensions explain variations in crime ( Brantingham and Brantingham, 1993 ;  Felson, 1998 ). 

A lesser known but related trend is the increased recognition that crime and security in rural 

and agricultural areas is also worthy of systematic investigation ( Weisheit and Donnermeyer, 

2000 ;  Barclay  et al , 2007 ;  Donnermeyer and DeKeseredy, 2008 ). The purpose of this article is 

to contribute to both trends by utilizing various features of place-based perspectives to examine 

issues related to agricultural crime and security based on the results of a farm victimization 

study in Australia, and to recommend an agenda for future research.  

 Theories of crime and place 

 The study of the relationship between crime and place originated in the nineteenth 

century when French and British statisticians described patterns of crime at the regional 
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level ( Brantingham and Brantingham, 1981 ). By the 1930s, the work of the Chicago School 

focused on a more localized level of analysis by investigating the distribution of crime in the 

various neighborhoods of Chicago ( Reiss, 1986 ). In the 1970s,  Jeffrey (1971)  and  Newman 

(1972)  pioneered a new perspective on place by investigating how changes in urban design 

and architecture could infl uence crime and perceptions of safety ( Brantingham and 

Brantingham, 1981 ;  Rosenbaum and Lavrakas, 1995 ). Thus, gradually the orientation of 

place-oriented theory and research was articulated to include more specifi c, micro-units of 

analysis ( Eck and Weisburd, 1995 ;  Mazerolle, 2000 ). 

 In their classic work on environmental criminology,  Brantingham and Brantingham 

(1981)  identifi ed three types or levels of theories about characteristics of place and crime, 

including the macro, the meso and the micro. All three levels can be illustrated by applica-

tion to one of the Chicago School ’ s most prominent theories, namely, social disorganization. 

For example, a macro-oriented analysis would compare crime rates across various types of 

similar geographic units, such as  Wells and Weisheit’s (2004)  national level analysis of 

crime and the characteristics of urban and rural counties, or  Osgood and Chambers ’  (2000)  

application of social disorganization theory to the analysis of violent crime among juveniles 

in non-metropolitan counties of four states from various regions of the United States. Both 

are macro because the focus is county wide and the sampling is multi-state. A more meso-

oriented ana lysis would probe even deeper into place-based characteristics of place, such 

as through a comparative study of crime in two communities of Australia with the same 

proportion of Aboriginal people but different levels of social disorganization and racial seg-

mentation, and subsequently crime ( Jobes  et al , 2005 ). A more micro approach is illustrated 

by  Tunnell’s (2006)  examination of signs of physical decay at specifi c locations in socially 

disorganized rural communities of Eastern Kentucky. 

 The usefulness of  Brantingham and Brantingham’s (1981)  tripartite classifi cation is that 

any place-based theory, and for that matter, any empirical analysis of crime, can calibrate its 

focus to one or more spatial levels of analysis. In this sense, the three levels are an arbitrary 

division of theories and research whose conceptual and empirical nuances, in reality, do not 

fi t neatly into any one single level, and often display a mixture of levels. However, the three 

levels serve to remind researchers that by fl exibly focusing their scholarly microscopes to 

examine the spatial dimensions at multiple levels, greater understanding about the etiology 

of crime is achieved, whether the context is rural or urban. 

 Since the inception of the pioneering work by  Jeffrey (1971)  and  Newman (1972) , a 

number of place-based approaches to the examination of crime have developed. We des cribe 

three such theories that we believe are useful to the study of agricultural crime. One is situ-

ational crime prevention theory ( Clarke, 1992 ), which argues that criminogenic characteris-

tics, such as social and physical signs of decay, make some places more vulnerable to crime 

than others ( Mazerolle, 2000 ).  Block and Block (1995, p. 148)  claim that there are two 

dimen sions to the situation of place: the characteristics of individual places such as 

addresses or buildings and the cumulative effect when contiguous or nearby places are 

aggregated into spatial clusters or  ‘ hot spots. ’   Sherman  et al  (1989)  describe a hot spot as 

a specifi c place where crime is highly predictable. In their analysis of 323   979 calls to police 

in Minneapolis over a 1-year period, they found that in just over half of the calls (50.4 

per cent), the police were dispatched to a mere 3.3 per cent of all addresses and intersec-

tions. Hence, there is something about a few places that facilitates crime and something 

about most other places that either prevents crime or at the very least, makes them neutral 
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or non-relevant as likely sites for the commission of crime ( Sherman  et al , 1989 ;  Eck 

and Weisburd, 1995 ). Given the large acreage required to grow various crops and raise 

livestock, it is quite possible that there are certain hot spots or specifi c places, especially 

those with hilly terrain and those not visible from the farm residence, that are vulnerable 

to crime on farms, and where investment in effective security measures could be made. 

Although situational crime prevention theory is primarily meso, when the focus narrows to 

hot spots, it is more appropriately micro. 

 Another type of place-based theory is routine activities, which views crime as an event that 

occurs when motivated offenders and suitable targets converge in the absence of capable 

guardians ( Cohen and Felson, 1979 ;  Felson, 1998 ). Targets are not evenly distributed in space 

and time; hence, the occurrence of crime is not a function of random events. Routine activities 

theory also examines how broad social transformations to lifestyles have implications for 

increasing and even creating new security risks at specifi c locations and for specifi c sectors 

of a society ( Mazerolle, 2000 ). In this sense, routine activities can range the full gamut  –  

from macro to micro  –  in its focus. When applied to agricultural security, the improvement in 

roads and highways in open-country areas, the rising cost of farm machinery and supplies, the 

employment of seasonal farm workers rather than permanent farm labor, and the continued 

urbanization of many rural areas possibly make farms today more accessible and visible as 

attractive targets for crime than at any time in the past. 

 Crime pattern theory ( Brantingham and Brantingham, 1993 ) is primarily meso in its 

focus. It is derived from a combination of other place-based approaches, such as situational 

crime prevention ( Clarke, 1992 ), crime prevention through environmental design or CPTED 

( Jeffrey, 1971 ) and hot spot analysis ( Block and Block, 1995 ). Crime pattern theory explores 

the inter actions of offenders with their social and physical environments. Hence, the manner 

in which targets come to the attention of offenders infl uences the distribution of criminal 

events over time and space ( Brantingham and Brantingham, 1993 ;  Eck and Weisburd, 1995 ). 

With reference to agricultural crime, it is possible that as population density in rural and 

remote areas increases because of residential development, commercialization and tourism, 

the number of potential offenders who would fi nd farm property attractive targets for 

burglary, theft, vandalism and other crimes increases ( Mawby, 2006 ). 

 Addressing issues related to agricultural security and crime is more important today than 

in the past, in part because of the way both agriculture and society have evolved. Farming 

in countries like Australia, Great Britain and the United States is big business ( Lobao and 

Meyer, 2001 ). In this new century, agriculture will continue to follow general economic 

trends, becoming even more capital intensive by substituting technology for labor as a way 

to maintain effi ciency and profi tability. Hence, security issues related to agricultural opera-

tions have increased. As well, there are new threats to agricultural security based on broad 

social and political change. These new threats include terrorism ( Moats, 2007 ), metham-

phetamine and other forms of clandestine drug production on remote areas of agricultural 

operations ( Donnermeyer and Tunnell, 2007 ), and the illegal disposal of hazardous chemi-

cals and waste ( Clifford, 1998 ). 

 The cost of agricultural crime (without considering expenses associated with security) 

has been estimated at more than  $ 1 billion annually in the United States alone ( Swanson 

 et al , 2000 ), and one recent study in the US state of Hawaii estimated that crime and costs 

related to security represented 9 per cent of annual net farm income ( National Agricultural 

Statistics Service, 2005 :  www.nass.usda.gov/hi/speccrop/agtheft.pdf ). In a nationwide study 
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of crime and security to agricultural operations by the Australian Institute of Criminology, 

annual losses were set at about  $ 70 million (AUD), or nearly  $ 6000 (AUD) per farm ( Anderson 

and McCall, 2005 ). 

 Understanding the relationship of place to agricultural crime and security is not only 

important in its own right, but essential for a fuller picture of the nature, pattern and 

costs (both economic and sociological) of rural crime and safety ( Saltiel  et al , 1992 ; 

 Donnermeyer  et al , 2010 ). This study extends the application of place-based theories to a 

new area for testing and possible re-formulation ( Donnermeyer, 2007 ). If place is 

indeed an important concept for the scientifi c understanding of crime and security, then 

place-based theories must account for more than a narrow range of urban environments. 

We begin our analysis with a more macro view, and then calibrate our lens to more micro 

views of farm crime, attempting to identify key spatial factors, even though we eschew 

any attempt to say that our various examinations are exclusively or solely macro, or meso, 

or micro.   

 Previous research on agricultural crime and security 

 In the mid-1980s and early 1990s, several studies of agricultural crime were conducted 

in the United States. These studies were not informed by criminological theories of 

place; nonetheless, they frequently noted the ecological dimensions of crime against farms 

( Barclay  et al , 2001 ). Separate US studies from Alabama ( Dunkelberger  et al , 1992 ), 

Arkansas ( Farmer and Voth, 1989 ), Kentucky ( Peale, 1990 ), Mississippi ( Deeds  et al , 1992 ), 

Ohio ( Donnermeyer, 1987 ) and Tennessee ( Cleland, 1990 ) came up with similar fi ndings. 

Larger farms with non-adjacent tracts, and operations closer to roads and urban centers 

displayed higher rates of burglary, theft and malicious damage. These studies discovered 

that incidents of burglary on agricultural operations occurred almost exclusively to farm 

buildings, not the homestead. They noted that farm buildings were often scattered about the 

operation, frequently were not visible from the homestead, yet were used for the storage of 

valuable equipment, machinery and supplies, hence, representing attractive targets with low 

guardian ship. In contrast, guardianship was much higher for the homestead, as it serves as 

the living quarters for the family. Further, the area immediately surrounding the homestead 

is frequently used as a central work area where much of the preparatory work, such as 

machinery maintenance, for fi eld operations occurred. 

 A small  ‘ second wave ’  of agricultural crime studies from several advanced capitalist 

countries has been conducted over the past 10 years, yet their results mostly echo the earlier 

American fi ndings. A survey of over 1000 Scottish farmers in 1998 found slightly more than 

one-third had been victimized over the previous 5 years ( George Street Research, 1999 ). 

The most frequently reported crimes included vandalism, petty theft and the illegal disposal 

of rubbish and waste. Scottish farms located near urban centers and main roads exhibited the 

highest rates of victimization, and agricultural operations located on the urban-fringe were 

most likely to experience repeat victimizations.  Sudgen’s (1999)  analysis of crime against 

farms in the county of Rutland in England found that machinery left in fi elds was highly 

vulnerable to theft.  Armstrong’s (2005)  analysis of agricultural crime in a county of Northern 

Ireland on the border with the Republic of Ireland shows how larger events, namely the 

1998 peace accord, has had the unanticipated consequence of increasing the vulnerability of 
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farms to crime because of large reductions in security patrols and the closure of rural-

located police stations. As guardianship declined, farm crime rose dramatically. 

 In Australia, a nationwide mail survey completed by nearly 4800 farmers showed 17 

per cent had experienced at least one form of victimization over a 2-year period, a rate that 

is twice that estimated for all Australian households ( Anderson and McCall, 2005 ). Larger 

farms and operations located in more remote areas showed higher rates of victimization. 

Like all the other agricultural crime studies cited above, property crime incidents far 

exceeded violent crime, which rarely occurs to farm owners and workers on the operation 

itself. Even the most frequently practiced security measures were far from universally 

adopted, including locks for the residence (67 per cent), locks for barns / sheds (41 per cent) 

and use of a guard animal, especially dogs (39 per cent). 

  Mears  et al ’s (2007)  victimization study of 823 farmers in the Central Valley of California 

is a pleasant exception to many of the studies cited above because the authors explicitly 

employed place-based theory to examine agricultural crime. Working from opportunity 

theory, which they defi ned as a combination of the two  ‘ precursor ’  theories of routine 

activities ( Cohen and Felson, 1979 ) and lifestyle theory ( Miethe and Meier, 1994 ),  Mears 

 et al  (2007)  examined the relationship of crime to four dimensions of vulnerability, namely 

attractiveness of targets, proximity to potential offenders, exposure (that is, visibility and 

accessibility) of targets, and guardianship. Signifi cant among their results was that portable 

and high-value agricultural products, such as fruits and nuts, were more likely stolen than 

diffi cult to transport items, such as large machinery. Density of land cover was interactive 

with securing machinery in the fi eld, hence creating two different outcomes. Locking and / or 

hiding equipment lowered victimization when land cover was sparse, but increased the 

likelihood of theft when cover was dense. It appears that target-hardening was ineffective 

where guardianship  vis- à -vis  visibility was low, especially for machinery left outside for 

an extended period, a common practice among farmers and ranchers during planting, 

harvesting and other busy times.    

 Method  

 Research setting 

 The state of New South Wales (NSW) is the most populous, containing about 7 million of 

Australia ’ s 21 million inhabitants. Its land area of 809   444   km 2  (312   528 sq. miles) is 

nearly eight times the land area of Ohio, and almost four times as large as Great Britain. 

Most of the primary cities in NSW are located along the eastern coast, such as Sydney, 

Newcastle and Wollongong, where three-fourths of the population resides. However, 

there is a substantial hinterland containing many medium-sized regional centers and 

smaller communities along the coast both north and south of the metropolitan areas noted 

previously, and on the western side of the Great Dividing Range. These areas resemble 

in population density and distribution the middle sections of US Midwestern states like 

Nebraska and Kansas, and it is here where a substantial proportion of the total value of 

agricultural output occurs. Further west is the remote or outback region of NSW, where 

the climate is much drier, population density is low and the distance between market 

towns is substantial. 
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 There are about 155   000 farm operations in Australia and approximately 40   000 are 

located in NSW. Nationwide, agricultural production is valued around  $ 35.6 billion (AUD) 

and employs 334   000 people ( ABS, 2008 ). In NSW, farm operations increase in size with 

increasing remoteness. Small hobby farms predominate in peri urban and coastal / range 

areas with increasingly larger dairy and horticulture operations in the hinterlands. The central /

 inland region, which is to the west of the Great Dividing Range, features grazing, whereas 

the slopes and plains favor wheat and other dry land cereal farming, sheep grazing and beef 

cattle. Irrigation development has opened up areas of inland Australia to cotton production. 

Large outback stations in the western and more remote regions are predominantly grazing.   

 Data collection 

 In the spring of 2000, a random sample of 1100 farmers across NSW were surveyed by mail. 

The participants were selected from a list of farmers across a range of agricultural types 

drawn from Telstra ’ s (the national telephone service) Yellow Pages. A reminder notice and 

questionnaire was sent to non-respondents after 4 weeks and a fi nal close-of-survey ques-

tionnaire was sent 4 weeks later. The overall response rate to the mail survey after allowing 

for  ‘ return to senders ’  where respondents had left the district, was 62 per cent, which 

provided data on a sample of 393 properties for analysis on the main survey and a further 

227 respondents to the close-of-survey questionnaire. Qualitative data were gathered 

through face-to-face and telephone interviews with 40 farmers and 36 rural police offi cers. 

 In the questionnaire farmers were asked to provide geographical and topographical 

information about their properties and the type of commercial agricultural production. 

Participants were asked about on-farm safety and security, and whether they had ever been 

a victim of crime over a 2-year period, and if so, the kind of crime that had occurred. 

 The main survey sample of 393 respondents included 309 males and 84 females. Their 

ages ranged between 26 and 87 years (mean    =    56 years, SD    =    13.26 years). Respondents had 

been farming as an adult for an average of 33 years (SD    =    15.26 years). Properties in the 

sample varied in size between 1.6 and 80   940   Ha (mean    =    3766   Ha, SD    =    9685   Ha). The most 

common type of agricultural enterprise was mixed farming (48 per cent). Only 8.4 per cent 

of properties were solely cropping enterprises, 43 per cent were livestock only and 0.6 per cent 

could not be determined / missing data. The majority of property owners (71 per cent) received 

the largest proportion of their total net income (over 85 per cent) from farming. Most farm 

operations were family partnerships (57 per cent), whereas 21 per cent were private or 

family companies and 16 per cent were solely owned operations (6 per cent could not be 

determined / missing data).    

 Results  

 Victimization 

 Of the total sample of 620 respondents to the mail survey, 69 per cent reported experiencing 

some type of property crime. The most common type of thefts experienced over the past 

2 years was the theft of tools and other small equipment and livestock (see  Table 1 ). Illegal 
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trespassers and hunters were also frequently mentioned. Individual fi nancial losses were 

reported for up to  $ 100   000 (AUD) with an average loss of  $ 7200 (AUD), which is similar 

to  Anderson and McCall’s (2005)  estimate. The greatest losses were associated with live-

stock left.   

 Victimization across NSW 

 Our lens is fi rst focused widely across the state of NSW in order to gather an understanding 

of the location of farms where reported crimes occurred. Location was mapped by local 

government area (LGA). An LGA is equivalent to a US county. The greater proportion of 

livestock thefts ( Figure 1 ) occurred to farms in LGA ’ s along or near border areas with other 

states. Stolen stock from the northern parts of NSW were often disposed of through abat-

toirs, saleyards and feedlots located just over the border in southern Queensland ( Barclay 

and Donnermeyer, 2002 ;  Donnermeyer and Barclay, 2005 ). Therefore, properties are vul-

nerable to livestock theft because of their accessibility to markets. Another area where live-

stock theft occurred was the heavily timbered high country of the Snowy Mountains in the 

south of NSW, which borders on the state of Victoria. 

 Other crimes such as the theft of tools and fuel were widespread across the State.  Figure 2  

shows that incidents of illegal trespassers and hunters were also frequent but were promi-

nent in outback regions. These far western regions experience signifi cant problems with 

hunters of feral goats or pigs. Some respondents also believed trespassers and hunters 

were responsible for theft from farms. Examination of the data revealed similarities in the 

location of reported incidents of theft and reports of trespassers and hunters.   

 Farm victimization and place 

 Our lens is now focused more closely in order to identify those factors associated with farm 

security and crime at specifi c operations. Several place-based characteristics were exam-

ined, including terrain, the density of the vegetation, the visibility between the house and 

shed(s) on the property, and the distance of the property from a public road or highway, and 

  Table 1 :      Property crime victimization on NSW farms (2000) 

    Theft of:    %    Other crimes    %  

   Tools and small equipment  33  Illegal trespassers  30 

   Livestock  23  Illegal hunters/shooters  25 

   Fuel  21  Break and enter (burglary)  14 

   Fencing materials  9  Dumping of rubbish  11 

   Machinery  6  Vandalism  13 

   Wool  5  Fraud  6 

   Timber  4  Growing of cannabis or other drug production  6 

   Farm chemicals  2  Arson  2 

   Seed or grain  2     
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  Figure 1 :         Reported livestock thefts over the previous 2 years ( N     =    620).  

  Figure 2 :         Reported incidences of illegal trespassers and hunters over the past 2 years ( N     =    620).  
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from the nearest town. Based on the three theories of place reviewed above, these spatial 

features were seen as possibly impacting on the relative ease of accessibility to the property 

for possible offenders and their ability to identify potential targets, as well as the degree of 

guardianship that farmers can exercise over their properties. 

 Nine of the most frequent types of property crimes occurring to farms during the past 2 

years were used to test factors of place against rates of victimization. The crimes included 

the theft of livestock, fuel, tools and small machinery, vandalism, break and enter, illegal 

trespassers and hunters and the dumping of rubbish on farmland.  

 Terrain 

 Farmers were asked to describe their properties in terms of terrain. Their responses comprised 

three main types of terrain: fl at, undulating or hilly.  Figure 3  shows the cross-tabulations of the 

three types of terrain with crimes occurring to farms during the past 2 years. Only two signifi -

cant relationships were found. Farmers who described the terrain of their properties as hilly 

were more likely to report the theft of stock (  !   2     =    5.34,  P     <    0.06). Illegal trespassing was more 

likely to occur on properties with undulating terrain (  !   2     =    5.56,  P     <    0.06).   

 Cover 

 Farmers were also asked to describe their operations in terms of vegetation. These descrip-

tions were reduced to three types: low (grasslands or cultivation), medium (scattered trees) 

and dense (bush or trees). Farms with dense cover were found to experience signifi cantly 

more illegal trespassers (  !   2     =    9.72,  P     <    0.007) and illegal hunters (  !   2     =    6.92,  P     <    0.03). Farms 

with dense cover also experienced higher levels of stock theft (see  Figure 4 ).   

 Farm layout 

 The rates of nine categories of crime were compared across fi ve kinds of farm layout. There 

was no difference between the various farm layouts and overall victimization. However, 

those farm operations that included one or more unoccupied non-adjoining blocks of land 

were signifi cantly more likely to experience the illegal dumping of rubbish (  !   2     =    14.15, 

 P     <    0.006) and the theft of machinery (  !   2     =    14.9,  P     <    0.005) (see  Figure 5 ). These types of 

layout were also susceptible to more tool and equipment theft, fuel theft, and break and 

enter crimes. These results suggest that the less guardianship on a property, the greater the 

potential for crime.   
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 Distance and visibility 

 Respondents were also asked to provide information on the distance of their property from 

the nearest town or service center and from a public road or highway. The degree of visibil-

ity of the farm shed and buildings from the homestead was also sought. This information 

was required to examine whether factors of isolation and low visibility rendered a property 

more vulnerable to crime. These factors were then compared with the nine selected farm 

crimes (see  Table 2 ). For this analysis, the buildings within sight of the farm residence were 

defi ned as those with less than half of the buildings and those with more than half of the 

buildings in sight of the farmhouse. 

 It is clear that the visibility of farm buildings to the residence was associated with crime. 

With the exceptions of stock theft and malicious damage, visibility was associated with less 

victimization. As distance from a town increased so too did the rates of reported livestock 

theft, illegal trespassers and illegal hunters. Rates of burglary and rubbish dumping were 
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  Table 2 :      Victimization by factors of distance and visibility (per cent victimized, by type) 

    Factor    Fuel theft    Tool theft    Stock theft    Machinery 

theft  

  Break and enter    Malicious 

damage  

  Trespassers    Illegal 

hunters  

  Rubbish 

dumping  

    Buildings on main property in sight of farm residence  

          <    Half ( n =37)  40.50  45.90  24.30  21.6  27.00  16.20  54.10  40.50  24.30 

      >Half ( n =125)  23.20  32.80  23.20  8.80  18.40  17.60  33.60  30.40  12.00 

      All ( n =226)  15.90*  25.70*  22.10  2.20**  8.80*  10.20  23.00*  19.90*  7.50** 

     (  !   2 =12.52, 

 P     <    0.05) 

 (  !   2 =6.98, 

 P     <    0.05) 

   (  !   2 =22.81, 

 P     <    0.0001) 

 (  !   2 =12.42, 

 P     <    0.0001) 

   (  !   2 =16.35, 

 P     <    0.05) 

 (  !   2 =9.75, 

 P     <    0.05) 

 (  !   2 =9.89, 

 P     <    0.01) 

                      

    Distance from a town (km)  

          <    10 ( n =109)  16.50  29.40  11.90  7.90  15.60  11.00  24.80  19.30  11.40 

      10 – 19 ( n =109)  19.30  28.40  24.80  4.60  16.50  12.80  28.10  21.10  12.80 

      20 – 49 ( n =129)  24.80  31.80  28.70  5.4  13.20  13.20  33.30  26.40  9.30 

      >50 ( n =41)  24.40  29.30  29.30*  7.3  7.30  17.10  48.80*  51.20*  4.90 

         (  !   2 =11.02, 

 P     <    0.05) 

       (  !   2 =12.37, 

 P     <    0.05) 

 (  !   2 =17.66, 

 P     <    0.05) 

  

                      

    Main property borders highway  

      No ( n =349)  19.80  29.20  23.50  6.60  14.30  11.70  27.50  23.50  9.70 

      Yes ( n =44)  27.30  36.40  18.20  2.30  11.40  22.70*  45.50*  40.90*  15.90 

               (  !   2 =4.17, 

 P     <    0.05) 

 (  !   2 =6.05, 

 P     <    0.05) 

 (  !   2 =6.25, 

 P     <    0.05) 
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higher on properties close to towns. Where the main property of the farm bordered a high-

way, there was a signifi cant increase in rates of malicious damage, illegal trespassers and 

illegal hunters.   

 Factors predictive of victimization 

 To identify those place characteristics most predictive of overall victimization, a logistic 

regression was conducted. Predictors were the farm size and location, the farm layout, 

terrain, cover and the distance from a highway, public road and town. The dichotomized 

dependent variable was whether or not a farm had been victimized by any one of the nine 

crime types. In order to check for multicollinearity, tests for variable infl ation factors 

were conducted. None of the variables recorded tolerances of less than 0.60 indicating 

multicollinearity was not a problem. 

  Table 3  summarizes the logistic regression coeffi cients predicting victimization. Farm 

size was the only statistically signifi cant predictor. Based on Tukey ’ s post hoc tests of 

signifi cance ( P     <    0.05, HSD    =    0.321), as farm size increased, so too did victimization. Hence, 

regions where agricultural operations tend to be larger experience higher per capita levels 

of crime.    

 Space and crime: A case study 

 Briefl y, we focus our lens even more closely by considering the account of one respond-

ent who described the location of stock theft on his 5000-acre sheep operation. Over a 

14-month period, a total of 413 sheep were stolen ranging between 30 and 90 sheep at 

a time, usually in full wool. As the terrain is very hilly, guardianship is not easy. The 

layout of this property (see  Figure 6 ) reveals that stock were stolen from paddocks 

that were some distance from the main house and sheds or located close to roads and 

creek beds. The thefts ceased when the owner implemented signifi cant security meas-

ures, rigorously mustering sheep, conducting monthly counts and installing electronic 

surveillance.    

  Table 3 :      Logistic regression coeffi cients predicting victimization by place characteristics 

    Variable    Beta scores    Standard error  

   Farm size  0.4058**  0.1598 

   Distance from town  0.1384  0.1370 

   Distance from public road      −    0.2502  0.3275 

   Distance from main highway      −    0.0312  0.1378 

   Vegetation cover  0.0128  0.0296 

   Terrain  0.0428  0.0471 

   Farm Layout  0.0363  0.0668 

        

   Constant      −    0.0024  0.4759 

       −    2 Log-Likelihood  470.52   

     * P     <    0.01; ** P     <    0.001; *** P     <    0.000 (two-tailed tests).   
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 Summary and Discussion 

 Without a doubt, based on this and other agricultural crime studies, farms are subject to 

frequent victimizations, especially those that are property-related. It is diffi cult to say if 

farms are victimized at a higher or lower rate than the population at large, or subgroups 

within, given differences in various aspects of data collection techniques brought to diverse 

  Figure 6 :         Location of sheep thefts on property.  
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kinds of victimization studies. However, the evidence is clear that additional attention 

should be paid to this industry in terms of crime and security-related research. 

 Even though the logistic regression analysis points to one over-riding factor, size of farm 

as predictive of overall victimization, the general pattern of the results clearly points to one 

important space-based generalization: farm crime and security is highly situational ( Clarke, 

1992 ). We found in the bivariate analysis that certain spatial factors were associated 

with farm crime, and these patterns were in agreement with the other farm-related research, 

however scant that body of literature may be. Rather than reaching defi nitive conclusions at 

this point, therefore, we prefer to summarize these patterns as suggestive of where future 

research ought to focus. 

 Our fi ndings suggest that there are four distinctive classes of agricultural crime based 

on various spatial dimensions. The fi rst class is the theft of fuel, the theft of tools and 

machinery, and burglary, all of which were inversely related to one factor: the visibility of 

farm sheds and buildings to the farm residence. As visibility decreased, crime increased. 

Type of terrain, amount of cover, distance from a town, and whether or not the farm was 

adjacent to a public road or highway were not associated with this class of crime. Visibility 

was associated with theft and burglary on farms across all regions of NSW. 

 Second, stock theft appears to have a fairly unique ecology. There were no statistically 

signifi cant differences between stock theft and the visibility of buildings and whether 

or not the farm bordered a public road or highway. However, the further a farm ’ s location 

was from a town, the more likely that farm experienced stock theft. Plus, farms that were 

described by their owners as having a hilly terrain (in contrast to a fl at or undulating 

terrain) were more vulnerable to stock theft. Although not quite statistically signifi cant, 

properties that had dense vegetation were also more likely to have livestock stolen. As 

well, farms were more vulnerable in areas of NSW with better opportunities to dispose of 

stolen stock across state borders, adding another layer of vulnerability to various operation-

specifi c threats to security. Together, these fi ndings paint a picture of the most vulnerable 

farms to livestock theft as those operations that are physically isolated and contain places 

where thieves can access gates and paddocks, without being seen by the owners. Further, our 

interpretation is that these spatial features are more specifi c expressions of an operation ’ s size 

and help clarify the specifi c dynamics of how crime and size are related. 

 The third class of crimes includes malicious damage and illegal trespassers and hunters, 

both of which exhibited similar ecologies. Farms with more dense cover, which bordered on 

a highway, and were closer to town were signifi cantly more likely to experience vandalism 

and illegal trespassers and hunters. As well, the presence of illegal trespassers and hunters 

was inversely related to the visibility of sheds and building. Therefore, these crimes require 

both remoteness and accessibility, and more likely occur in western regions of NSW where 

the climate is drier and operations are larger. Hence, the property is vulnerable when it is 

distant from an urban center but easily accessible from a highway, and contains areas that 

are not visible from the farm residence. 

 Finally, the dumping of rubbish and waste material is of increasing environmental 

concern ( Clifford, 1998 ). Dumping was inversely related to the visibility of sheds and 

buildings to the farmhouse and was found to be more prevalent on properties that were 

unoccupied but in close proximity to a town. These properties were more vulnerable 

because they were the nearest places available for the disposal of rubbish and waste, but 

with a minimal chance of being seen.   
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 Future Research 

 The fi ndings of this study are generally supportive of place-based theories as noted by 

the four ecologies for different kinds of agricultural crime described above. However, our 

data did not indicate the presence of hot spots. Hot spot theory was specifi cally designed to 

understand crime at very specifi c places in urban environments, and may not be applicable 

to larger and less densely populated settings, such as farms, without revision to at least 

some of its principles. Although farm crime is undoubtedly site-specifi c, there are so many 

potential sites of the same type on a single operation, that one or even a limited number 

of spots where a large proportion of offenses occurs simply may not exist. Hence, it is 

problematic if we would see the kind of hot spots as found in place-based studies of crime 

in urban environments ( Sherman  et al , 1989 ). If hot spots do not emerge, then we must 

conclude that not only does a rural / farm environment challenge place-based theoretical 

notions of crime, it potentially impacts the applicability and effectiveness of a traditional 

security audit for agricultural businesses because these were mostly developed for urban 

located businesses that consider crime in much smaller geographies ( Sudgen, 1998 ;  Marsh 

and Moohan, 2003 ). 

 However, we wish to temper our conclusion, recognizing that there is not enough research 

yet available. Perhaps, however, through more thorough case-study analyses, evidence for 

hot spots on farms will emerge. We concede that nearly all agricultural crime studies up to 

this point have not employed GPS / GIS technology to test for hot spots. Even our research 

barely scratches the proverbial surface for using this technology to enhance our understand-

ing of issues related to farm crime and security. Until we and other researchers more 

precisely measure the locations of farm crime incidents and attempt to correlate these with 

the layout of buildings and locations of windows / doors of structures, ingress / egress points 

to farm property and a host of other specifi c geographic and architectural features, we will 

not be able to identify specifi c crime patterns as they relate to potential hot spots. This 

also hampers our ability to more precisely test place-based theories and analyze security 

technologies and crime prevention practices for their effectiveness. In other words, the study 

of farm crime would benefi t from even greater geographic specifi city. 

 Therefore, we recommend a  ‘ third wave ’  of agricultural crime and security research 

that combines the essential features of victimization surveys with GPS / GIS technology, a 

technology that is relatively inexpensive, easy to use and did not exist at the time most 

previous research occurred. All three place-based theories recognize that specifi c physical 

and social stimuli defi ne the context of crime, and vector in specifi c combinations to create 

identifi able situations in which agricultural crime of all types occurs ( Mazerolle, 2000 ). 

Physical factors include the ecology (that is, arrangement) of storage facilities (barns 

and sheds) with the homestead as the main reference point, the physical features of these 

storage facilities (including age, construction, locks and lights, and storage contents) 

and access points along the boundary of the operation. Social stimuli include surveillance 

practices and other behaviors related to the daily operation of a farm on the part of 

the operator. GPS / GIS can be used to map more precisely the location of reported crime 

incidents in relation to the precise locations of the homestead, storage facilities, gates /

 access points and other relevant physical stimuli, as well as the work-related locational 

patterns of farm workers themselves, as these pertain to their use of space and their impact 

on surveillance. 
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 The victimization survey can gather data on the extent to which the operator keeps track 

of equipment, supplies and livestock, frequency of locking doors to storage facilities and 

gates at access point, which inventory is kept out in the open during busy planting / harvesting 

times, and other salient social stimuli. As well, through the on-site conduct of a victi mization 

survey, the researcher would be able to inventory locks, lights, alarms and other security 

features present on or near storage facilities. It would even be possible to map the territorial 

boundaries of farm dogs and their infl uence on crime ’ s location. 

 Finally, research on agricultural security and crime needs to adopt experimental designs 

to fi eld test the effectiveness of specifi c technologies and practices. For example, controlling 

access (such as unlocked gates and unfenced yards) or increasing surveillance (both formal, 

such as surveillance cameras; and informal, such as periodic counts of livestock) are assumed 

to be two place-related attributes that can decrease criminal opportunities. Both are testable 

through experimental designs and without large samples. On a single operation are many entry 

points and storage facilities, and each can be used as a potential case for analysis. Again, this 

calls for even greater geographic specifi city, with each point of ingress / egress to a farm and 

farm building as the unit of analysis, instead of the farm itself. With samples of 10 or 20 farms, 

real-time studies of how locked gates, surveillance cameras and other technologies infl uence 

the reduction of crime at specifi c places is achievable. 

 In conclusion, agricultural operations provide a ready laboratory for the examination 

of crime against farms and specifi c security devices and crime prevention behaviors, and 

of their interactive effects with each other and with the geographic characteristics of their 

settings. In turn, fi ndings from these kinds of evaluations can help advance and improve 

criminological theories of crime and place.     
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