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Abstract
Research suggests that previously burglarized targets, and targets located near such locations, are at

an increased risk of being victimized. However, this elevated risk is only temporary and appears to

subside over time. The boost account is one theory that attempts to describe the occurrence of

repeat, and near repeat, burglaries. The boost account suggests that these burglaries are the result

of the same offender returning to burglarize a dwelling that they have successfully burglarized in the

past, or one near the previously victimized target. In the current study, we first determined the

repeat and near repeat space-time clustering of solved residential burglaries committed in

Edmonton, Alberta, Canada, from 2007 to 2008. The results indicate that solved Edmonton burglar-

ies do cluster together in time and space (i.e., residences within 700 m of a previous burgled target

are at an increased risk for a period of 7 days). We also investigated whether repeat and near repeat

burglaries in the dataset were more likely than distant burglaries to be committed by the same

offender. It was found that serial offending by the same offender offers a viable rationale for

much of the repeat and near repeat burglaries committed in Edmonton from 2007 to 2008. The

practical implications of these results, as well as some limitations and directions for future research,

are discussed.
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Introduction
Prior research has determined that being burglarized in the past is a significant predictor of being

victimized again in the near future; this is known as repeat victimization (Budd, 1999; Townsley
et al., 2000). Similar findings have also been identified with near repeat victimization, wherein pre-
viously burglarized residences will tend to have additional burglaries cluster around them in time and
space for a period of time (Emeno & Bennell, 2018; Johnson & Bowers, 2004). The specific cluster
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pattern of burglaries has been found to differ between regions and districts, which suggests that
repeat, and near repeat, victimization should be studied across many different samples (Johnson
et al., 2007).

The “flag” account and the “boost” account are two rationales that have been proposed for why
both repeat and near repeat burglaries occur. In brief, the flag account suggests that repeat (and near
repeat) burglaries are due to different offenders being attracted to similar characteristics of a resi-
dence (e.g., no neighbors, no alarm system, no dogs; Pease, 1998). The boost account, on the
other hand, suggests that these clusters are due to the same offender returning to burglarize properties
at the same location or in the same general area (Pease, 1998). The focus of the current study is to
determine if the boost account offers a viable rationale for the repeat and near repeat victimization
patterns observed in solved burglary cases in Edmonton, Alberta, Canada, during the years 2007
and 2008.1 The study first assessed whether there was evidence of significant repeat and near
repeat victimization within this data. It then aimed to address whether clusters of burglaries found
in the data, across both time and space, could be attributed to the same offender returning to the
area to commit crimes, which would provide support for the boost account.

Repeat and Near Repeat Victimization
Crime statistics suggest that repeat victimization is not uncommon in Canada, and that many

Canadians will be the victim of burglary at some point. This helps highlight the importance of
research into repeat and near repeat crime in general, as well as burglary in particular. For
example, in 2019, 19% of respondents 15 years and older reported experiencing at least one of
the crimes measured by Canada’s General Social Survey (i.e., sexual assault, robbery, physical
assault, break and enter, theft of motor vehicles or parts, theft of household or personal property,
and vandalism; Cotter, 2021). Of these individuals, 42% reported being victimized on more than
one occasion within just the 1-year period assessed in the survey, which underscores how a small
fraction of victims experiences a disproportionately large amount of the crime that occurs in
Canada. This pattern is not unique to Canada and has been detected in both general and violent
crime across multiple regions (Farrell & Pease, 1993; Ouderkerk & Truman, 2017). With respect
to burglary in Canada, approximately 4.2% of respondents 15 years and older reported being victim-
ized in 2019 (Cotter, 2021). Although rates of repeat burglary victimization in Canada are unavail-
able, the Royal Canadian Mounted Police in Alberta reported that repeat incidents on the same
property comprised one third of all burglaries in the province (Vasylchuk, 2019).

It has been shown across various studies that the risk for repeat burglary victimization is highest
during the time immediately following the burglary and declines over time. For example, Kleemans
(2001) assessed 174 burglaries that occurred in Enschede, the Netherlands in 1987, and the 840
repeat burglaries (i.e., same dwelling) that followed between 1988 and 1992. He identified that in
contrast to the average risk of repeat victimization across the period under investigation, the observed
risk was 6.4 times higher in the 1st month, 4.1 times higher in the 2nd month, and 3.1 times higher in
the 3rd month following the initial burglary. In another study, Wu et al. (2014) assessed 2,347 bur-
glaries that occurred in Wuhan, China, in 2013 and identified that within seven days of an initial bur-
glary, the risk level of another burglary occurring at the same location was 649% greater than what
would be expected by chance. Similarly, Polvi et al. (1990) assessed burglaries that occurred in
Saskatoon, Saskatchewan, Canada in 1987 and demonstrated that among repeat burglaries within
one month, half were committed within the first 7 days. It is important to note these three studies
used slightly different sampling and analytic methods to identify evidence of repeat victimization,
which means that a direct comparison across them is not possible. However, the findings from
these three studies do suggest that even across different methods and geographic regions, repeat bur-
glary risk is highest immediately following the initial incident and declines overtime.
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Previous research has also examined near repeat, as opposed to repeat, burglary. Johnson and
Bowers (2004), for example, investigated burglaries that occurred between April 1999 and April
2000 in Merseyside, United Kingdom. They found that houses within 300–400 m from an original
burglary were at a greater risk of being burglarized within 2 months of the event. In another study,
Johnson et al. (2009) revealed similar results for burglaries that occurred in Bournemouth, United
Kingdom, in 2005. Specifically, they found that houses within 400 m of the initial incident were
at an elevated risk of victimization for up to 42 days. Similarly, Kuo et al. (2022) identified that
for burglaries that occurred between January 2015 and April 2018 in Taoyuan City, Taiwan,
homes within 300 m of the initial incident were at an elevated risk for up to 3 weeks. In a comparison
between urban and rural near repeat burglaries in the county of Herefordshire, England, a significant
pattern was identified up to 7 days from the initial incident across varying spatial bandwidths depend-
ing on the density region (Chainey, 2021).

Lastly, Emeno and Bennell (2018) assessed near repeat crime patterns in three Canadian cities and
identified that houses within 500 m of an initial burglary in Edmonton, Alberta, were at an elevated
risk of victimization for up to 1 week. Although they did not find any significant near repeat space–
time patterns for burglary in Moose Jaw, Saskatchewan, and Saint John, New Brunswick, it was
speculated that this may have been due to a much smaller number of incidents included in those
samples than was observed in the Edmonton crime data.

It is important to note that across studies that have found empirical support for repeat, and near
repeat, burglary patterns, the specific spatial and temporal bandwidths that meet statistical signifi-
cance thresholds have differed. The difference in spatial and temporal bandwidths across studies
could be due to a variety of reasons (e.g., general crime rate in the region, how burglaries are
coded as “cleared” or “detected,” population density, etc.). However, these studies do still provide
support for the assertion that there is an elevated risk of repeat and near repeat burglary victimization
when the secondary incident is within spatiotemporal proximity of the first, with what is considered
spatiotemporal proximity varying across studies.

Accounting for Repeat and Near Repeat Victimization
There are two opposing theories that attempt to account for the occurrence of repeat crime, and

repeat burglary in particular, which will be focused on here. They are known as: (a) the risk heteroge-
neity theory, also referred to as the “flag” account, and (b) the event dependency theory, also referred to
as the “boost” account. The risk heterogeneity theory (flag account) suggests that repeat burglary vic-
timization is the result of different offenders burglarizing the same dwelling because of its appealing
attributes (Pease, 1998). This theory suggests that there are certain markers (e.g., no nearby neighbors,
no alarm system, no dogs) that flag a residence as being a suitable target for an offender (Pease, 1998).
In contrast, the event dependency theory (boost account) suggests that repeat victimization is a result of
the sameoffender returning to burglarize the residence again due to a sense of familiarity they havewith
the location and knowledge that there may be more items of value to take (Pease, 1998).

While the underlying mechanism behind the flag account may be intuitive, the reason why an
offender would return to the location of a crime (i.e., boost account), may not be as obvious.
However, prior empirical evidence and theoretical frameworks can be used to support the concept
that offenders are often motivated to behave in predictable ways in regard to the locations they
select. Offenders have been shown to engage in crime in locations they have previously encountered
or offended within (Bernasco, 2019; Bernasco et al., 2015; Lammers et al., 2015). Two prominent
theories help to ground the boost account: (a) the routine activity theory (Cohen & Felson, 1979)
and (b) the optimal foraging theory (Johnson & Bowers, 2004).

Routine activity theory argues that within an environment considered appropriate for criminal
activity, crime occurs when a motivated offender’s routine activity space intersects, in time and
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space, with a desirable target’s routine activity space in the absence of appropriate guardians (e.g.,
watchful neighbors, police patrols, security devices, etc.; Cohen & Felson, 1979). An offender’s/
target’s activity space consists of the area where the offender/target performs their routine daily activ-
ities (e.g., reside, work, shop, etc.). As explained by Townsley et al. (2003), routine activity theory
predicts that “the greater amount of exposure a potential offender is given to a suitable target the
greater the probability of a crime occurring” (p. 618). Thus, according to routine activity theory, bur-
glary is communicable because houses near one another are all located within an offender’s activity
space, which results in those houses receiving greater exposure to the offender than suitable targets
not located in their activity space.

Optimal foraging theory, in contrast, has its origins beyond the criminological context. This
theory suggests that an animal will partake in foraging behaviors that will minimize the time
and energy required to acquire the maximum amount of energy from food (Ritvo, 2022). This
theory has been broadened beyond just foraging in the literal sense to other behaviors that
animals, and specifically humans, partake in. Similar to animal foraging, burglars want to mini-
mize the time spent selecting and traveling to an appropriate target while increasing the potential
for rewards and reducing the risk of being apprehended (Johnson & Bowers, 2004). One method
for achieving these goals is to target houses located near a house the offender has previously bur-
glarized. Burglarizing neighboring houses cuts down on the time spent looking for appropriate
targets and familiarity with the area reduces the risk of apprehension. However, to avoid police
detection over the long term, Johnson and Bowers (2004) argue that burglars would eventually
have to offend in different areas, which may explain why the risk of near repeat victimization
decreases over time.

Repeat Burglary. Previous research has examined whether the flag or boost account is more suitable
for accounting for repeat burglaries. Studies tend to utilize statistical data or offender accounts to
determine whether repeat burglaries are more likely to be committed by the same offender returning
to the same residence or multiple distinct offenders being attracted to said residence. Statistical data
tends to suggest that the boost account may provide a stronger explanation for repeat victimization.
For example, Bernasco (2008) examined solved crime data from The Hague, the Netherlands, and
determined that the same offender was responsible for burglarizing the same dwelling in 95% of
repeat burglaries occurring within 15 days of the initial offense. Similar findings have been found
using solved crime data from Dorset, United Kingdom, where the same offender was responsible
for 99% of repeat burglaries committed within 14 days of the initial offense (Johnson et al., 2009).

Kleemans (2001) looked at a longer follow-up time period by evaluating burglaries that occurred
in Enschede, the Netherlands, in 1987, and the repeat burglaries (i.e., same dwelling) that followed
between 1988 and 1992. He found that the same offender was responsible for 63.2% of the repeat
burglaries. Osborn and Tseloni (1998) utilized an alternative approach by analyzing a much larger
dataset, the 1992 British Crime Survey. The sociodemographic characteristics of households were
used to identify whether modeling risk heterogeneity (i.e., the flag account) could account for the
repeat burglary patterns observed. The researchers demonstrated that risk heterogeneity did
account for some of the repeat patterning, but it did not explain all repeat burglary observed. This
finding suggests that other theories, such as the event dependency theory (i.e., boost account),
must be considered to fully account for repeat burglary patterns (Pitcher & Johnson, 2011).

Other studies have interviewed apprehended burglars in order to provide insight into whether the
boost or flag theory accounts for repeat victimizations. Winkel (1991) found that approximately one-
third of residential burglars had returned to burglarize the same dwelling again, and Ericsson (1995)
found that 76% of burglars interviewed indicated that they had burglarized the same dwelling on
more than one occasion. Thus, both these studies found support for the boost theory accounting
for repeat burglary. Through these interviews, many offenders stated that their main reasons for
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returning to burglarize the same dwelling were to seize items that they had initially left behind, ease
of access, and familiarity with the location (Ericsson, 1995).

Near Repeat Burglary. Noticeably less research has been conducted to examine which theory
accounts for near repeat, as opposed to repeat, burglary. Of the limited research that has been con-
ducted in this area, much has focused on the boost account. For example, while studying crime data
from Bournemouth, United Kingdom, between 2001 and 2005, Johnson et al. (2009) found that bur-
glaries occurring within 100 m and 14 days of one another were more likely to have been committed
by the same offender, as opposed to burglaries that occurred at farther points in time and space.
Furthermore, in employing a series of discrete mathematical models of burglaries and assessing
their outcomes using stochastic agent-based simulations, Pitcher and Johnson (2011) demonstrated
that variations in risk alone could not generate space-time clustering (i.e., near repeat) patterns, with a
boost component being required to accomplish this.

Overall, crime data and offender accounts seem to provide strong evidence that the boost account
is a viable rationale for repeat burglary, but it is important to note that it does not necessarily explain
all repeat burglaries. Indeed, in conducting a simulation experiment, Johnson (2008) determined that
a mixed model (i.e., including a boost and flag mechanism), as opposed to either independent model
(i.e., solely a boost or flag mechanism), produced computer-simulated data that was most similar to
the real burglary data. It appears these two theories might work in tandem, with the boost account
providing an explanation for why the same offender would return to a residence they previously bur-
glarized and the flag account describing why multiple offenders would be attracted to burglarize the
same residence in the first place (Lee & O, 2020; Weisel, 2005). While there is some evidence to
provide a basis for the existence of the boost account as an underlying rationale for repeat burglaries,
more research is still needed in this area. Research examining the boost account for near repeat bur-
glaries is needed as well, as the literature in this area is particularly scarce. In addition, it is worth-
while to examine repeat and near repeat burglaries within various geographic regions, such as in a
Canadian context. This is what the current study aimed to do.

The Current Study
The current study first assessed the near repeat space–time clustering of solved residential burglar-

ies committed in Edmonton, Alberta, Canada, during 2007 and 2008. Then, closely following
research conducted by Johnson and Bowers (2004) and Johnson et al. (2009), the current study
aimed to test the event dependency theory (i.e., the boost account) on this Edmonton crime data
to determine whether this accounted for repeat and near repeat burglaries within the city. Thus,
the current study included two parts: (a) identifying the exact space–time pattern of solved burglaries
that occurred in Edmonton, Alberta, from 2007 to 2008, and (b) identifying whether the same offend-
er(s) are more likely to be responsible for the burglaries occurring closer together in time and space
(i.e., repeat and near repeat burglaries) than different offenders.

It is important to note that the crime data used in the current study was derived from the same
dataset used by Emeno and Bennell (2018). As previously mentioned, Emeno and Bennell assessed
burglary, as well as theft from a motor vehicle and common assault, that occurred in three Canadian
cities: (a) Edmonton, Alberta, (b) Moose Jaw, Saskatchewan, and (c) Saint John, New Brunswick.
This prior research used data consisting of both solved and unsolved crime, as the sole aim was
to identify whether significant near repeat space-time patterns existed across the various crime
types and geographic regions examined (i.e., linking each crime incident to a specific offender
was unnecessary). In order to test the boost account as an explanation for the occurrence of repeat
and near repeat burglary, which was not done in Emeno and Bennell, the current student required
the use of only solved burglary data (i.e., linking each crime incident to a specific offender was
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necessary). The data used by Emeno and Bennell also differed in that it only focused on crime com-
mitted in 2007, whereas the current study examined solved burglaries from 2007 and 2008.

Hypotheses
Based on previous findings (e.g., Emeno & Bennell, 2018; Johnson et al., 2009; Johnson &

Bowers, 2004), it was expected that a significant repeat and near repeat pattern would be found in
the burglary data. As previously mentioned, Emeno and Bennell (2018) relied on crime data consist-
ing of all reported burglaries in Edmonton, Alberta, in 2007. This means that the exact space–time
pattern found in the current study may differ slightly from that found by Emeno and Bennell, as the
current study relied on crime data consisting of only solved burglaries that occurred across both 2007
and 2008, as opposed to just 2007. Based on the findings of Johnson et al. (2009), it was also
expected that solved burglaries that occurred closer together in time and space would be more
likely to be committed by the same offender, as opposed to those that occurred farther apart in
time and space. In other words, it was expected that support for the boost account as an explanation
for the occurrence of repeat and near repeat burglary would be found.

Method

Data
The final dataset used for this study was provided by the Edmonton Police Service and consisted

of 847 solved burglaries committed in Edmonton, Alberta, Canada, between January 1, 2007, and
December 31, 2008. Note that attempted burglaries were not included in this dataset to maintain con-
sistency, as this is a separate Criminal Code violation. The data included the geo-coded x-y coordi-
nates of the location of each offense offset by a constant value unknown to the researchers for privacy
reasons, the date on which each offense occurred, and an offender identifier that linked a specific
individual with each offense.

Note that the Edmonton Police Service provided both an “occurrence from” date (i.e., start date)
and an “occurrence to” date (i.e., end date), as the exact date on which the burglary had occurred was
sometimes unknown (e.g., homeowners were away for an extended period of time and the burglary
was noticed and reported upon their return home). In cases where the start and end dates differed, the
start date was used as the occurrence date in the current study.

The offender identifier allowed repeat and near repeat burglaries to be matched to a specific
offender anonymously. Note that some burglaries were linked to more than one offender identifier,
meaning more than one individual committed the offense. All burglaries were classified as either
cleared by charge or cleared otherwise. Cleared by charge means that a charge was laid against
the offender(s). There are multiple reasons why some burglaries were classified as cleared otherwise,
such as the death of an offender, an offender under the age of 12, or a complainant who decided not to
lay charges.

Procedure
IBM SPSS Statistics (IBM Corp, 2012) was used to generate all crime pairs. For Part 1 of the anal-

ysis (i.e., identifying the repeat/near repeat pattern), space–time intervals of 100 m and 1 week were
used, which matched those used by Johnson and Bowers (2004). For Part 2, space–time intervals of
100 m and 2 weeks were used to generate the numerical value of crime pairs where the same offender
was involved in both crimes, which was consistent with those used by Johnson et al. (2009). Note
that the time interval used in Part 2 (14 days) does differ from that used in Part 1 (7 days). An
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explanation for this difference in temporal bandwidth across the two parts is provided at the end of
this section.

Part 1 of the analysis involved determining whether a significant space–time pattern was detected
in the Edmonton solved burglary data. To determine this, Ratcliffe’s (2009) near repeat calculator
was used. The near repeat calculator is based on the revised Knox test (Knox, 1964), which was
first developed to determine whether childhood leukemia was a contagious disease. Briefly, the
Knox Test was used to determine whether there were more observed pairs of incidents closer together
in time and space within the table than would be expected by chance (Knox, 1964). The near repeat
calculator is more advanced and uses the temporal and straight line (i.e., Euclidean) spatial distances
between crime pairs to create an odds ratio comparing the actual space–time pattern that was
observed in the crime data against what would be expected based on chance (identified through
Monte Carlo simulations). Ninety-nine iterations were requested in the current study, as well as
100-m and 1-week bandwidths. The near repeat calculator identifies a significant near repeat
pattern as being present when the odds ratio of crimes closer in time and space to the initial incident
(i.e., cells near the upper left of the matrix) are: (a) equal to or greater than 1.20 and (b) significant at
the specified p-value (which was .01 in the current study). Random cells farther away from the orig-
inal crime may also be found to be significant, but they only represent a significant victimization
pattern when near a cluster of significant cells and a risk decay pattern is evident. For further clari-
fication, refer to Ratcliffe (2009).

As previously mentioned, Part 2 of this study closely followed research conducted by Johnson
et al. (2009). Following this approach for Part 2, every burglary in the current study was compared
to every other burglary to form a contingency table using the time and distance between each crime
pair. The number of times the same offender was responsible for both offenses within a pair was then
marked in the contingency table and turned into a percentage. This percentage represents the propor-
tion of pairs within each space–time interval where the same offender was responsible for both bur-
glaries. This provides a numerical value of whether the same offender was responsible for near repeat
offenses, providing a comparison point to determine the viability of the boost account. To make this
comparison, the percentages at closer space–time intervals in the contingency table were compared to
those at farther space–time intervals to determine whether closer ones were more likely to be com-
mitted by the same offender than farther ones.

Recall that bandwidths of 100 m and 2 weeks were used in Part 2. Ideally, space–time intervals of
100 m and 1 week would have been applied in Part 2 to match those used in Part 1. Unfortunately,
using 100-m and 1-week intervals resulted in several cells with very few crime pairs (i.e., 3 or less),
which meant that the percentages were less informative at those space–time intervals. As a result, the
decision was made to use 100 m and 2 weeks instead, which was consistent with those used in the
results reported by Johnson et al. (2009). Although this did still result in some cells with very few
crime pairs, the issue was less evident than it was with intervals of 100 m and 1 week.

Results
The data consisted of 847 solved residential burglaries committed in the Canadian city of

Edmonton, Alberta, from January 1, 2007, to December 31, 2008. This resulted in 358,281
unique crime pairs. In Part 1 of the analysis, the repeat and near repeat space–time patterns for
this burglary data were determined. A summary of the observed over mean frequencies (odds
ratios), along with their respective significance value (p-value) calculated using Ratcliffe’s (2009)
near repeat calculator, is presented in Table 1. As previously highlighted, a significant near repeat
pattern is detected when the odds ratio of crimes spatiotemporally closer to the initial incident are:
(a) equal to or greater than 1.20 and (b) significant at the specified p-value (which was .01 in the
current study).
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As shown in Table 1, the results of this analysis revealed that significant space-time clustering was
present in the Edmonton solved burglary data. Specifically, residences within 700 m of an initial bur-
glarized dwelling (i.e., near repeat victimization) were at an increased risk of burglary for 7 days fol-
lowing the incident. Within the week following the initial incident, the odds of the same residence
being burglarized (i.e., repeat victimization) were 7.5 times what would be expected by chance if
time and location were irrelevant. The odds of residences within 100, 101–200, 201–300, 301–
400, 401–500, 501–600, and 601–700 m from the initial incident were 8.19, 4.59, 2.88, 3.83,
3.39, 2.15, 2.25, and 1.87 times greater than what would be expected, respectively.

Part 2 of the analysis included identifying the percentages of burglary pairs for each space–
time interval for which one or more offenders were responsible for both offenses. The results
of this analysis can be seen in Table 2. A value of zero would indicate that no burglary pair
within that specific space–time interval had the same offender(s) responsible for both offenses.
Alternatively, a value of 100 would mean that in every pair of burglaries within that space–time
interval, the same offender(s) were responsible for both. Table 2 presents the results based on
space–time intervals of 100 m and 2 weeks, which differs from the Part 1 time interval of 1
week. However, a table depicting the Part 2 findings based on space–time intervals of 100 m
and 1 week is available upon request from the first author.

In terms of repeat burglary, Table 2 suggests that the same offender(s) were responsible for 75%
of all crime pairs that occurred within 0 to 14 days of one another at the same location. This means
that for a given pair of crimes that occurred at the same location between 0 and 14 days of one
another, there was a 75% chance that both burglaries had been committed by the same offender(s).
Although not shown in Table 2, this percentage increases to 83.3% when relying on a 1-week tem-
poral bandwidth instead (i.e., within 0 to 7 days). As well, repeat burglaries that occurred within 15 to
28 days of one another also had a 75% chance of being committed by the same offender(s). Finally,
although not shown in Table 2, the same offender(s) were responsible for 83.3% of all repeat burglary
within 0 to 7 days.

Table 2 also shows that crime pairs that appeared closer in time and space (i.e., cells toward the
upper left of the contingency table) were more likely to have been committed by the same offender(s)
as opposed to crime pairs that took place farther apart in time and space (i.e., cells toward the lower
right). More specifically, crime pairs occurring within 800 m and 14 days of one another revealed the

Table 1. Odds Ratios of Space–Time Clustering of Solved Burglary Data (Edmonton, Alberta, Canada).

Distance (in m)

Number of days

0–7 8–14 15–21 22–28 29–35

Same location 7.5** 2.97 5.211

1–100 8.185** 1.684 0.647 0.669 1.467

101–200 4.593** 0.697 0.495 1.266 1.707

201–300 2.878** 0.839 1.021 0.975 1.348

301–400 3.825** 1.042 1.355 1.209 1.047

401–500 3.389** 0.751 1.12 0.602 1.106

501–600 2.154** 0.737 1.166 1.038 0.735

601–700 2.248** 1.248 1.343 1.034 0.872

701–800 1.867* 1.107 0.686 0.552 0.795

801–900 1.369 1.026 0.926 1.216 1.325

901–1000 1.082 1.603* 1.111 1.266 0.788

1001–1100 1.111 1.129 0.916 1.049 1.148

* p ≤ .05, ** p= .01.

Note. A p-value of .01 is the best possible statistical probability level for the chosen number of iterations (i.e., 99).
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highest percentages of being carried out by the same offender. For example, the same offender(s)
were responsible for 74% of all crime pairs that occurred within 1 to 100 m and zero to 14 days
of one another. Although not shown in Table 2, when focusing specifically on the crime pairs that
fall within the significant space–time near repeat pattern identified in Part 1 (i.e., all crime pairs
within 1 to 700 m and 0 to 7 days), 57.3% of them were linked to the same offender(s).

Discussion
Overall, the findings of this study support previous research that has identified significant repeat

and near repeat burglary patterns (e.g., Emeno & Bennell, 2018; Johnson & Bowers, 2004;
Kleemans, 2001; Kuo et al., 2022; Polvi et al., 1990, etc.). Consistent with Johnson et al. (2009),
the results of the current study provided support for the boost account of repeat and near repeat bur-
glary, with crime pairs that occurred closer together in time and space being more likely to have been
committed by the same offender(s) than more distant ones. In other words, the current study found
significant repeat and near repeat space–time patterns to be present in the solved burglary data from
Edmonton, Alberta, and the results also found the boost account to be a sound rationale for these
repeat and near repeat burglaries.

As expected, the current study found a significant repeat and near repeat space–time pattern in the
burglary data. Specifically, the same residence was at a significantly increased risk of being victim-
ized again for a period of 7 days following the initial burglary. Residences within 700 m of the loca-
tion of the initial burglary were also found to be at a significantly increased risk of being burglarized
for up to 7 days after the incident. This significant near repeat pattern of 700 m and 7 days is similar to
the results obtained by Emeno and Bennell (2018), where near repeat space–time clustering of 500 m
and 7 days was found in the same region. The difference in the exact space–time patterns observed was
likely due to the fact that the Edmonton crime data used in the current study did differ somewhat from
that used in Emeno and Bennell. As previously mentioned, the current study used solved burglary data
from 2007 and 2008, whereas Emeno and Bennell used all reported burglary data from 2007.

The current study also identified that pairs of burglaries occurring within 800 m and 14 days of
one another had the highest chances of being committed by the same offender(s). In other words,

Table 2. Percentage of Burglary Pairs for Each Space–Time Interval Where One or More Offenders Were

Involved in Both Offenses (Edmonton, Alberta, Canada).

Distance between offenses

Days between offenses

0–14 15–28 29–42 43–56 57–70 71–84 85–98 99–112 >112

Same 75.00 75.00 0.00 100.00 0.00 0.00 – – 8.00

1–100 m 74.07 25.00 33.33 0.00 0.00 0.00 0.00 0.00 1.08

101–200 m 59.09 0.00 0.00 0.00 7.69 0.00 0.00 0.00 0.74

201–300 m 40.74 0.00 7.69 0.00 5.56 0.00 0.00 0.00 0.81

301–400 m 36.17 4.17 9.09 0.00 0.00 0.00 0.00 0.00 0.00

401–500 m 48.78 5.88 0.00 0.00 0.00 0.00 7.69 0.00 0.54

501–600 m 36.36 0.00 0.00 0.00 0.00 0.00 11.11 0.00 0.18

601–700 m 38.60 2.78 0.00 3.85 3.85 0.00 0.00 0.00 0.52

701–800 m 42.31 5.26 0.00 0.00 3.45 0.00 0.00 3.03 0.16

801–900 m 21.62 5.41 0.00 3.57 0.00 0.00 0.00 0.00 0.00

901 m–1 km 31.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

>1 km 0.59 0.48 0.26 0.11 0.03 0.04 0.03 0.03 0.06

Note. There were no crime pairs that occurred at the same location between 84 and 112 days of each other.
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the percentages of crime pairs committed by the same offender(s) were typically highest in cells that
represented crimes closest in time and space. Focusing specifically on the crime pairs located within
the significant space-time pattern detected in Part 1 (i.e., within 1 to 700 m and 0 to 7 days), over half
were linked to the same offender(s). Overall, these findings suggest that the boost account is a viable
rationale for repeat and near repeat burglary in the Edmonton area.

Limitations and Future Research Directions
The results from this study are promising and seem to suggest that the boost account is a viable

rationale for the detected near repeat clustering. However, as with any study, there are some key lim-
itations that must be acknowledged. Some of these limitations are inherent to any research involving
the use of crime data, which means they are not exclusive to near repeat research. For example, crime
research typically requires the use of reported crimes, particularly when quantitative analyses are
involved. However, not all crimes are reported to the police. Although the rates for reporting burglary
are typically quite high (e.g., 82% when something is stolen, 79% when nothing is stolen; Home
Office Statistics, 2011), the current study required crime data consisting of not just reported burglar-
ies, but it also required solved reported burglaries in order to tie each burglary to a specific offender.
The need for solved reported burglary data in the current study could have further impacted the
ability to generalize the findings, beyond just what is expected when relying on reported crime data.

There is also a range of solve rates depending on community demographics and types of crime,
which is an additional limitation of using solved crime data (Paré et al., 2007). For example, smaller
communities tend to have higher clearance rates than larger urban areas, and violent crimes tend to
have higher clearance rates than property crimes (Paré et al., 2007). This again highlights how even if
a large proportion of burglaries were reported to the police, the current study was further limited by
the fact that it could only use data from those that had been solved by the police. The Edmonton
Police Service provided not only the data for all cleared cases, but for all reported burglaries
between 2007 and 2008, which made it possible for the authors to calculate the difference
between the two. In 2007 and 2008, the combined rate of reported burglaries in Edmonton,
Alberta, that were cleared by charge or cleared otherwise was 10.6%. Therefore, approximately
90% of reported residential burglaries during this timeframe were not considered to be cleared by
charge or cleared otherwise, which meant they could not be included in the current study. Thus, it
is unknown whether the pattern of results observed in this study only applies to solve burglaries
and cannot be generalized to unsolved burglaries.

Some additional limitations should also be noted. First, as previously mentioned, the temporal
bandwidth used in Part 1 (i.e., 1-week interval) differs from that used in Part 2 (i.e., 2-week inter-
val). Unfortunately, using a 1-week time interval for Part 2 resulted in too many low-frequency
cells, which meant that the percentages were less informative at those space–time intervals.
Using a 2-week time interval resulted in fewer problematic low-frequency cells, and it was also con-
sistent with the temporal bandwidth used in the results reported by Johnson et al. (2009). Key find-
ings using a 1-week time interval were included to partially address this limitation. We encourage
future researchers to replicate this research using spatiotemporal bandwidths that are consistent
across both parts of the study. Although not the focus of the current study, future researchers
could also examine various spatiotemporal bandwidths in order to systematically assess the
impact on the findings. Having a dataset with a greater volume of crime than the one used here
could prove helpful for future research in this area.

Second, the current study only focused on burglary and the results cannot necessarily be generalized to
nonproperty crimes. Although Johnson et al. (2009) did find the boost account to be a viable explanation
for repeat and near repeat burglaries and theft from a motor vehicle in Bournemouth, United Kingdom, it
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is possible that the same would not be found in other geographic regions and for other crime types (in
particular, nonproperty crimes). More research should be conducted to determine whether the boost
account is a sound explanation for the occurrence of repeat and near repeat crime for other crime
types and across different locations, as well as for more recent time periods than what was examined
in Johnson et al. and in the current study. As previously noted, attempted burglaries were not included
in this study to maintain consistency, as this is a separate Criminal Code violation. That said, an offender’s
motivations for successful and attempted burglaries are arguably the same. Thus, future researchers
should also consider including attempted burglaries as a part of their dataset.

Lastly, and importantly, the current study focused on determining whether there was support for the
boost account and not on testing the flag account. This means that the flag account cannot necessarily be
ruled out as a potential explanation for repeat and near repeat burglaries in Edmonton. As previously men-
tioned, the flag account states that repeat and near repeat crime is due to different offenders targeting the
same or a nearby residence, respectively. As seen in Table 2, even with crime pairs that occurred closer
together in time and space, not all pairs could be attributed to the same offender. Thus, the boost account
could not explain all the repeat and near repeat burglaries that took place. In line with what has been sug-
gested by Lee and O (2020) and Weisel (2005), this indicates that the boost and flag accounts may still
need to be considered in tandem to fully explain repeat and near repeat crime.

As much of the existing literature, along with the current study, does assess whether the boost
theory can account for the occurrence of repeat and near repeat burglaries, additional research
should be conducted to determine the viability of the flag theory more directly. Alternatively,
more research could be conducted using a mixed-method approach in order to study both the
boost and flag explanations to determine whether they do collectively account for repeat and near
repeat crime. This future research could include a focus on offender motivations, choice of
targets, and other socioenvironmental variables.

Practical Implications
The repeat and near repeat patterns identified, when considered in conjunction with other near

repeat research (e.g., Emeno & Bennell, 2018; Johnson & Bowers, 2004; Kleemans, 2001; Kuo
et al., 2022; Polvi et al., 1990), could certainly be valuable in terms of informing police agencies
about high-risk locations to patrol and how to best allocate resources to deter future crime. While
the exact repeat and near repeat patterns observed in the current study would only be valuable for
residential burglaries in the Edmonton area during the time period examined (i.e., 2007 and
2008), police jurisdictions could use their recent crime data to determine specific space–time cluster-
ing for various crime types within their geographic region to inform effective police strategies and
resource allocation. Furthermore, the finding that the same offenders were responsible for a dispro-
portionate amount of repeat and near repeat burglaries in the data also provides further support that
monitoring offenders who may be known to police for being repeat burglars could be an effective
crime prevention strategy, particularly if those offenders are detected in burglary hotspots.

Conclusion
The current study used crime data from the Canadian city of Edmonton, Alberta, to test: (a)

whether there were significant repeat and near repeat space–time patterns of residential burglaries
and (b) if the boost account was a viable explanation for any space–time clustering that was
found. Overall, the results provided further evidence of the existence of the repeat and near repeat
phenomenon, as well as support for the boost account as an explanation for the space–time clustering
of crime. Although the findings suggest that repeat and near repeat patterns can be used to inform
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effective police resource allocation when determining where future burglaries may take place in the
near future and by whom, more research should be conducted to determine whether the findings gen-
eralize across a variety of geographic regions and crime types, as well as for more recent crime.
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Note

1. Note that the official legal terminology for this type of crime under the Criminal Code of Canada is “break
and enter.” However, the language of “burglary” will be used in this paper to stay consistent with previous
literature that has assessed this type of crime.
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