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Abstract 

This paper uniquely examines the influence of a new university bus service on urban crime. It 

concentrates on the interaction between the new bus service and a long-standing safe ride 

program. The new bus service reduces the number of students using the safe ride program and 

such substitution raises the well-known concern that a fixed transit route may concentrate 

victims and criminals increasing crime along the new bus routes.  Despite this concern, a series 

of difference-in-difference estimates demonstrate that the bus service reduces crime in the entire 

university neighborhood and that this reduction is actually largest along the new bus routes.  

 

 

 

 

aDepartment of Economics, University of Wisconsin – Milwaukee, P.O. Box 413, Milwaukee, 

WI 53201 heywood@uwm.edu 

bDepartment of Economics, College of William and Mary, P.O. Box 8795, Williamsburg, VA 

23187 bsweber@wm.edu 

 

 

Thanks are expressed to Sargent Kolosovsky for providing a detailed description of the transit 

programs at Marquette University and to Scott J. Adams, Scott Drewianka, Richard Martin, 

Hamid Mohtadi and James Peoples for comments on earlier drafts.    



1 
 

1. Introduction 

 Recent research demonstrates that “safe ride” programs, common to urban universities 

and hospitals, can reduce crime by providing taxi-like transport to students and staff (Weber 

2014). Yet, safe rides are only one of a variety of transportation programs often provided by 

urban universities, and broader comparisons should be undertaken that take account of this mix. 

This paper examines reported neighborhood crime as a major private urban university 

supplements a large safe ride program with a dedicated and scheduled bus service along prime 

commuting routes.1 We find that the advent of the bus service reduces use of the safe-ride 

program. This raises the concern that the bus service may concentrate potential victims and 

crime along its fixed routes. Our difference-in-difference estimates show that the new bus service 

reduced crime in the campus neighborhood overall, and that the largest reductions were actually 

along the bus route.  

 While the details vary substantially, urban universities, major medical facilities and, to a 

lesser extent, private secondary schools frequently offer dedicated transport services. These 

services can be provided directly by the institution or they can be provided by private firms 

through contract. The private firm University Shuttle is representative when they argue in their 

promotional material that their services “improve campus neighborhood safety and security” 

(University Shuttle 2014). The services can be designed to reduce drunk driving by providing 

trips to and from bars (Sacramento State University 2014), or can consciously exclude such trips 

to focus on “preventing robbery and assaults” during trips between home and campus (Oregon 

State University 2014).   Critically, the services can be either safe rides with radio dispatched 

point-to-point service (essentially a taxi), or they can be scheduled shuttle services that stop at 
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prime locations or along major commuting thoroughfares (essentially a bus). Often combinations 

of the two types of services are provided. Their interaction has not previously been examined. 

Our subject university had a large and well-used safe ride program that provided point-to-

point service within an area that included an urban campus and the surrounding neighborhood 

dominated by student housing. After fifteen years of offering this service, the university 

augmented it with two regularly scheduled bus lines that cross the safe ride area on major 

thoroughfares.  This new option to transport students may reduce crime by lowering the number 

of students walking the neighborhood.  The bus service also creates additional eyes and ears that 

may increase the probability of crime detection, and reduce the expected profitability of 

crime.  Moreover, like all student transportation systems, the bus service may reduce crime 

committed by students themselves, who may be contained on the bus rather than disrupting 

others in the neighborhood (Weber 2014).  

Alternatively, as the safe ride program remained in operation, one might anticipate 

that the bus service substituted for this earlier program. Those taking the bus service do so 

instead of calling the safe ride service. Individuals that might otherwise wait inside for a safe ride 

and be taken to a destination, now walk to the bus route, wait for transport, and potentially walk 

again at the other end. To the extent that this substitution happens, those who use the service may 

be more vulnerable to crime.  Moreover, the bus service brings together groups of students at 

known times to wait for, or be dispersed from, the bus.  This could improve the ability of 

criminals to target students.  Thus, the advent of the bus service could increase crime, especially 

when substituting for the existing safe ride program. This increase in crime would be especially 

evident along or near the bus routes. 
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 Our exploration of this issue fits with a long line of economic research on the relationship 

between public transit and crime. Becker (1968) presents the general argument that the amount 

of crime reflects its profitability. Subsequent researchers argue that transit availability and cost 

influence this profitability, although the influence is often ambiguous and depends on the 

particular circumstance. Lower cost transit can get potential victims off the street, but criminals 

may also use lower-priced transit to target victims or to expand their own search for victims. 

Critically, some forms of transit require waiting periods that may make riders vulnerable. For 

example, evidence from Chicago makes clear that commuter rail stations have particularly high 

rates of robberies (Bernasco and Block, 2011; Bernasco, et. al. 2013) and more sophisticated 

examination of crime counts shows a modest increase in neighborhood crime associated with the 

opening a new commuter rail station (Poister, 1996; Liggett, et. al. 2003).  Yet, there remains 

evidence to the contrary (Billings, 2011) and one reason for these mixed results may be that 

criminals themselves use transit. Phillips and Sandler (2015) show that temporary closings of a 

commuter rail station reduces crime at neighboring stations as criminals have reduced access to 

the transit network.  Moreover, Ihlanfeldt (2003) presents earlier evidence that commuter rail is 

associated with increased crime in low income areas, but slightly decreased crime in high income 

areas. In addition to the quantity of crime, the type of crime may also be influenced by transit. 

Jackson and Owens (2011) show that an expansion of hours for the DC subway decreased drunk 

driving crimes, but increased other types of alcohol-related crimes (such as assault).2   

The evidence directly on public bus transport is not as extensive. Qin (2013) provides 

descriptive evidence from Cincinnati showing elevated crime at bus stops. Loukaitou-Sideris 

(1996) provides earlier descriptive evidence that crime tends to cluster around popular but 

relatively isolated bus stops. It may not be the bus stop per se but rather that they are an example 
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of infrastructure that causes congregations of people in public spaces (Loukaitou-Sideris, et. al. 

2002). Evidence shows that police officers whose patrol routes were moved onto bus routes 

during a police initiative dramatically increased their number of arrests (Newton, et.al. 2004).  

As is clear, these studies do not attempt to provide rigorous causal evidence. 

Survey evidence shows that riders on a dedicated university bus service report mixed 

sentiments regarding its influence on crime (Elam, et. al. 2006).  While some survey respondents 

felt it provided safer transport, others felt it encouraged drinking by students making them more 

susceptible to crime, or more likely to commit crime. This survey evidence reflects a bus service 

for a university without a safe ride program. Weber (2014) uses arguably exogenous changes in 

the hours of a public university safe ride service to show that when the program is open, crime is 

lowered. Thus, policy makers might worry about the advent of transportation alternatives that 

reduce the use of safe rides. We are the first to estimate the influence of adding a dedicated 

university bus service on reported crime, and we do so in a context in which an existing safe ride 

program serves the same population.  

 In what follows, Section 2 details the case study describing the university, its 

neighborhood, and its transit programs. This section also describes the data that were collected. 

Section 3 presents the methodology used to investigate the influence of the new student bus 

service on university neighborhood crime.  The results are presented in Section 4.  The results 

show that the advent of bus service reduced the use of the safe ride program. Nonetheless, crime 

in the university neighborhood falls relative to the control.  Despite the substitution between 

programs, the reduction in crime is actually concentrated along the bus routes. Section 5 provides 

a series of robustness checks and Section 6 concludes and suggests further research. 
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2. Description of the Intervention and Data 

 The subject neighborhood surrounds Marquette University, an urban Catholic university 

on the west side of downtown Milwaukee Wisconsin that enrolls approximately 12,000 students. 

The campus blends into governmental and business buildings on its east side but on other sides is 

surrounded by residential neighborhoods that house students. These neighborhoods have 

relatively high crime rates. Historically, the university has undertaken a variety of initiatives to 

protect students including moving academic buildings and fraternities closer to the core of the 

campus, increasing housing immediately on campus and developing student transit programs.3  

The safe ride program began in 1990 as the Local Intercampus Mobile Operation (LIMO).  The 

LIMO safe ride program continues to transport Marquette students, faculty and staff with valid 

ID within an area around campus, spanning a total area of about 60 blocks. A rider calls LIMO, a 

shuttle is sent the address and takes the rider to his or her destination.  Both the pickup and 

destination must be within the 60 block boundary. The area of safe ride program is identified by 

darkened area in Figure 1.   

 Note that these boundaries have remained constant with one modest exception.  In 

September of 2008 the boundary was expanded to include two additional blocks identified by 

dark blue in Figure 1. This change reflected an increase in private student housing in those two 

blocks.  We will be careful to try a variety of robustness checks to account for this modest 

change, but find that our results are largely insensitive to how we deal with this expansion. We 

emphasize that our primary interest is how the advent of the bus service influences crime and the 

bus service does not go through or near the two blocks. Nonetheless, we explore the role of the 

expansion to make sure that it does not confound our findings. 
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 The LIMO program runs daily around the year from 5pm-3am (5pm - 4am on academic 

weekends).  The program uses vans for transport and keeps one or more vans in reserve in case 

of break-downs or unusual demand.  The safe ride program averages around 5,000 rides a week 

across the entire year, both when school is in and out of session. It has shown substantial growth 

since its inception.  Indeed, the growing demand for safe ride services convinced the university it 

should augment it with a cheaper fixed-route bus service.   

 The fixed route bus service began in March of 2008 and can again be used by students, 

faculty and staff with valid identification.  It consists of two routes which cross the width of the 

safe ride program area. Each route is a loop of about 1.5 to 2 miles in length. The routes do not 

trace the perimeter of the safe ride area but more nearly run through the heart of the area along 

arterial roads. The hours of the bus service exactly match those of the safe ride program and it 

has seen substantial use.  Approximately 1000 rides a week are provided by the dedicated bus 

service. 

As crime can exhibit both secular and cyclical patterns, we sought a control that most 

nearly matched our treatment jurisdiction.  While we show results using alternative controls, our 

primary control uses the only other university in the downtown area, the Milwaukee School of 

Engineering (MSOE).  The control neighborhood around MSOE is somewhat smaller in area but 

includes the Water Street entertainment district known for elevated crime. Like the area around 

Marquette the neighborhood includes residential areas with student housing and blends into the 

office and government buildings of downtown. MSOE enrolls around 3000 students and 

maintains a long-standing safe ride program that services the control neighborhood throughout 

the study period.  MSOE does not operate a university bus service. 
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Data Sources and Descriptive Statistics: 

 Weekly crime data comes from the Milwaukee Police Department (MPD) through an 

online tool called COMPASS.4 The data includes the address of the crime, date and time of the 

crime and the broad type of crime. This service complements written records and has been 

available since January 2005. Critically, this predates the initiation of the bus service we 

examine.  It does, however, come well after the long-standing safe ride program.  Thus, this data 

allows studying the influence of the bus service on crime given the existence of the safe ride 

program. The records provide no personal information about victims or perpetrators.5 

 Using GIS software, the crime records are matched to geographical areas. The treatment 

area mimics the Marquette University safe ride service boundaries and the control area mimics 

the MSOE safe ride service boundaries.  The areas include all legal parcels that are completely 

within or along the service boundaries.  The crime counts are the total weekly crime measured 

separately within the two respective areas. We face no issue of zero inflation as only a single 

observation has a crime count of zero across the entire time interval and both areas.  

As part of the objective is to examine the potential for crime relocating within the 

treatment safe ride area, we also make use of a geographic division within that area.  The area 

along the bus route is contrasted with the remainder of the safe ride area (again see Figure 1). To 

focus on the possibility of substitution we develop a bus route area that includes only those 

properties along the actual routes.  We later add the areas interior to the routes as a robustness 

check. The primary data window is roughly centered on the advent of the bus lines and runs from 

January 2005 to the January 2012.  Again, we alter this to test for robustness. 

 Weather data are collected as controls.  Weather may influence both the weekly demand 

for campus transit services and crime.  Certainly, it is well known that snow and cold 
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temperatures are associated with lower rates of urban crime and, especially, robbery and other 

street crime (Falk, 1952; Anderson, 1989; Cohn, 1990; Jacob et al., 2004; Thomson and Bowers 

2015). The weather indicators we collect are the minimum temperature for the week and the 

average daily snow on the ground for each week. These are taken from the nearest National 

Oceanic and Atmospheric Administration (NOAA) weather station.  We experiment with a 

variety of alternative weather measures but with no real change in the pattern of results. 

Additional controls identify the three terms of the academic calendar for each university as 

classes being in session may also influence both rides and crime (Jacob and Lefgren, 2003).6 

Again, we note the transit services runs year round. 

 Finally, for some specifications we will be interested in the actual ride data from 

Marquette University. We know the number of rides given each week in both the safe ride 

program and on the bus route.  These, and the remainder of descriptive statistics, are shown in 

Table 1 and we note that there are about 45 crimes per week averaged across the Marquette 

university neighborhood.  

 

3. Methodology 

The primary research objective is to determine the influence of the bus service on crime 

in the urban neighborhood around Marquette University. The secondary objective is to examine 

the possible relocation of crime within the treated university neighborhood. In examining this 

secondary objective, we initially show that the new bus service corresponds with a decrease in 

the number of safe rides given. This fuels our inquiry of the impact of the bus service on crime 

and the distribution of that crime.  
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To examine the policy influence we estimate a series of difference-in-difference 

estimates that compare the weekly crime counts before and after the bus service. These first 

compare crime in the treated university neighborhood to crime in the control neighborhood, as 

the new bus service is added to the existing safe ride program in the treated neighborhood.  This 

gives rise to a traditional difference-in-difference specification: 

𝐶𝑟𝑖𝑚𝑒𝑖𝑡 = 𝛼𝑖 +  𝛽1 ∗ 𝑃𝑜𝑙𝑖𝑐𝑦𝑡 +  𝛽2 ∗ 𝑃𝑜𝑙𝑖𝑐𝑦𝑡 ∗ 𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑁𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑𝑖 + 𝛽3 ∗

𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑁𝑒𝑖𝑔ℎ𝑏𝑜𝑟ℎ𝑜𝑜𝑑𝑖 +  𝛽4 ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖𝑡 + 𝜀𝑖𝑡           

(1) 

 

in which the dependent variable is the crime count in neighborhood i at time t.  In our initial 

specification, the treated neighborhood is the entire Marquette University safe ride area, and for 

inference robust standard errors are used (Bertrand, et al. 2002). 

The specification includes three types of controls. First, crime varies with weather and so 

the weekly average snow on the ground (mm) and weekly minimum temperature (°C) are 

included. Second, crime can vary in the neighborhoods with the class schedule of the relevant 

university (Weber 2014). To account for this the weeks in which each of the three academic 

terms meet for each university are included as dummies and interacted with the neighborhood.7 

Third, we directly address the likely cycles and trends by including 51 weekly time dummies and 

a time trend. The focus in the initial specification is the magnitude and significance of β2, which 

measures the impact of the policy on the treated Marquette University neighborhood relative to 

the control. 

 We next break down the difference-in-difference estimate to contrast crime along the new 

bus lines directly with crime in the control. This is augmented by contrasting the crime in the 

safe ride area, but not along the bus lines, directly with crime in the control. Finally, we examine 
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crime exclusively within the treated neighborhood to determine if the new bus service shifted the 

location of crime toward the bus line routes.  A series of robustness exercises are then presented. 

 Figure 2 compares a simple moving average of the crime counts for the treated Marquette 

University neighborhood with crime in the MSOE control neighborhood. The vertical line 

indicates the introduction of the new bus service.  The figure shows the cycles over the year that 

we control for in our estimates, as crime routinely increases during fall and spring weeks.  The 

Marquette university area has routinely higher crime counts than the control, but is also a larger 

geographic area. The spline functions show crime counts fall substantially in the treated 

neighborhood after the introduction of the bus service and become more nearly similar to the 

counts in the control.  Other than this decline, there appears to be no secular pattern in the crime 

counts in the treated neighborhood. There does appear to be a slight downward trend in counts 

for the control neighborhood, causing us to explore differential trends in our estimation.  

     While the visual evidence in Figure 2 suggests that crime declines with the advent of the 

bus line in the treated neighborhood relative to the control, it presents no evidence on the 

statistical significance of that decline or on the possible concentration of crime along the bus 

routes. We now turn to the statistical evidence on these issues. 

 

4. Estimation Results 

To set the stage for our investigation we examine whether the new bus service may have 

reduced the number of students using the safe ride program. We note that the growing use of the 

safe ride program and the associated growth in expenses was a stated factor in introducing the 

bus service. In Table 2 the number of rides provided weekly is regressed against a simple time 

trend and the advent of the bus service. In this basic specification the advent of the bus service is 
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associated with a decline in ridership for the safe ride program of about 1700 rides per week, 

about 35 percent of the average weekly rides. The results in column 2 control for our explanatory 

variables and those in column 3 also add weekly dummies.  These additions do not meaningfully 

change the estimated magnitude.  The 1700 fewer weekly rides provided by the safe ride 

program may well have saved money but it also raises concerns over an association between the 

advent of the bus service, reduced safe rides and crime.  

 Issues of crime relocation can be tricky. On the one hand, the bus may concentrate 

victims along the route as discussed.  Yet, the reduction in demand for the safe-rides may 

actually improve its influence on crime in those regions far away from the bus route.  With many 

students taking the bus, the waiting time for such more distant safe rides could be shortened 

actually increasing the number of such more distant rides.  Thus, at the same time that one might 

anticipate more waiting outside and walking near the bus routes, there could simultaneously be 

less walking in the more remote areas. To the extent that either of these are true, the distribution 

of crime could move away from distant areas toward the bus line. This shift could remain true 

even as overall crime declines. 

The first column of Table 3 presents the simple difference-in-difference estimate of the 

influence of the new bus line on crime in the treated neighborhood, relative to the control 

neighborhood. The coefficient on the interaction indicates that crimes decline by about 6 a week 

in the treatment neighborhood.  Using the robust standard error, this is highly significant. As the 

mean crime level before the bus service was about 45 crimes per week, this represents a large 

reduction of about 13 percent. The other estimates in that column show that the treatment area 

tends to have higher crime counts (Figure 2) and that the period after the policy has slightly 

lower crime counts.  
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Column 2 adds controls for weather and for school sessions. There are three terms for 

each university interacted with neighborhood as the term dates are not identical. The coefficients 

on the controls indicate that crime is lowest in the summer when there are fewer students and 

highest in the fall and winter terms, when students are plentiful. The arrival of new students, who 

are not yet accustomed to the neighborhood and campus life, may be responsible for the 

comparatively higher crime in fall (Weber 2014). Reflecting the typical pattern, crime declines in 

inclement weather as indicated by the significant positive on temperature. The inclusion of these 

relevant controls does not change the estimated influence of the bus service in reducing crime. 

Column 3 adds 51 weekly dummies to capture the evident cyclicality, and to recognize that 

crime may vary with holidays or events in the school calendar. A variety of the individual week 

coefficients take significance and the entire vector of weekly controls is jointly significant at a 10 

percent level.  Critically, their inclusion leaves the difference-in-difference coefficient largely 

unchanged. Moreover, replacing weekly controls with broader monthly controls also results in no 

meaningful change in the policy estimate. 

There appeared to be a modest secular decline in the crime count for the control that was 

not evident in the treatment.  We show in column 4 that a single time trend takes a negative but 

insignificant coefficient and leaves the influence of the bus service unchanged.  Allowing a 

differential time trend in column 5 shows that the negative trend for the control neighborhood is 

statistically significant and offset by a positive (but insignificant) coefficient for the treatment 

neighborhood. The differential trend model not only fits the data better but it generates a 

substantial movement in the estimated policy influence. The advent of the new bus line now 

emerges as much more important. The estimate now indicates that following the new bus service 
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crimes in the treatment neighborhood fell by over 11 crimes per week.8  This is a 24 percentage 

point decline in crime counts in the treatment neighborhood. 

We recognize the count nature of the dependent variable and in the Appendix Table show 

a variety of alternative specifications.  We estimate the log of the count, the Poisson estimate and 

the negative binomial.  These are each compared to the linear specification shown in the first 

column.  The 24 percent reduction shown in that first column is matched by a significant 27 

percent reduction in the log estimate and very similar magnitudes in the Poisson and negative 

binomial.  While the latter suggests there is significant underdispersion, the estimated difference-

in-difference coefficient is virtually identical in the Poisson and in the negative binomial. We 

again note there is only one week with zero crimes and that inflation is not an issue. For ease of 

interpretation we continue to present the linear results but note that none of the critical findings 

are materially altered when using these alternatives. 

Table 4 examines the influence of the new bus service on crime along the bus route area 

and within the remainder of safe ride area.  It contrasts each of these areas with the control 

neighborhood. The first column reproduces the final column of Table 3 showing the significant 

decline within the entire treatment neighborhood.  The second column focuses on the crime in 

the treatment neighborhood that is along the bus routes and reveals a significant decline of 7 

crimes per week relative to the control. Thus, there appears to be no evidence that the bus route 

has concentrated crime.  Instead, it seems that the additional eyes and ears of the bus lines have 

outweighed the potential hazards of additional waiting and the concentration of potential victims. 

There is no evidence from this estimate that safety concerns are warranted at least for this small 

scale neighborhood transit program.   
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The final column in Table 4 examines the remainder of the safe ride neighborhood away 

from the bus route. As we have suggested, the new bus route has a potentially ambiguous 

influence on crime in this area. The estimate in the final column suggests an insignificant decline 

of between 4 and 5 crimes per week relative to the control. At minimum, there is no evidence 

that crime has increased and the suggestion that the safe-ride program can concentrate on more 

remote services and lower crime remains a possibility.  Viewed this way, the more than 11 crime 

reduction in the treatment neighborhood could be seen as divided with approximately 7 of those 

happening along the bus route and the remainder in the safe-ride only area. 

Table 5 directly compares crime along the bus routes to that in the safe ride only area. We 

do not suggest that the safe ride only area is a control.  Indeed, we have explicitly recognized that 

crime in both areas are likely to be influenced by the policy.  Instead, these estimates are simply 

designed as another examination of whether or not crime in the treatment area has been 

concentrated along the bus routes.  The first column indicates that post policy period has lower 

crime across the entire Marquette University neighborhood as the previous estimates (relative to 

the control) have suggested. Critically, the estimate indicates there is no statistical difference in 

the influence of the policy on the two regions within the neighborhood.  In short, there is no 

evidence that relative location of crime has changed with the advent of the bus service. Adding 

additional controls for weather, school sessions, and weeks of the year does not change this 

uniformity in the policy's impact. Similarly, accounting for expansion and time trends makes 

very little difference.9 The estimates in Table 5 show that the new bus routes have not 

concentrated crime. 

 

 



15 
 

5. Robustness and Heterogeneity 

We now conduct a series of robustness checks and examine for heterogeneous treatment 

influences. The first column of Table 6 simply reproduces the key results from the previous 

section showing a decline of more than 11 weekly crimes in the treatment neighborhood relative 

to the control.  It also shows the absence of any evidence that crime becomes concentrated along 

the bus route.  

The second column reproduces the same series of estimates but imagines a false 

treatment date one year prior to the policy. If long term factors other than the bus service cause 

crime to be failing in the treatment neighborhood, one might anticipate that the false treatment 

date will perform similarly to the actual treatment date.  The coefficient on the false policy date 

for the treatment neighborhood is insignificantly different from that in the control.  Moreover, 

there is no evidence with the false treatment date that crime fell along the bus route. Indeed, the 

critical coefficients are insignificant in all specifications. This result suggests that the 

significance of the true policy is not coincidental.  As a further check, the third column uses a 

false treatment date of one year after the actual policy date.  Again, there is no evidence of any 

influence providing further reassurance. 

The fourth column of Table 6 examines the impact of adding two lead periods, one for 

six-months before the policy and a second for a year to six months before the policy.  These lead 

periods are also interacted with the treatment area, and capture any variation in crime that occurs 

prior to the introduction of the bus service. The interactions are typically insignificant but more 

importantly including the new variables never materially changes the estimated policy influence. 

Despite the leads, the bus service still significantly reduces crime by about 11 counts per week. 

There remains no evidence of crime concentrating along the bus routes. The decrease in crime 
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along the routes remains significant and of roughly similar size.  The inclusion of the leads 

highlights the possibility raised earlier that the bus service could also reduce crime in the safe 

ride only area by freeing up this service for more distant users. The reduction in crime counts for 

the safe ride only area looks similar to that along the bus route. 

The fifth column of Table 6 adopts an entirely different control neighborhood. While the 

area around another university near downtown (our preferred control) is in many ways more 

comparable, we complement it with a control that has no university avoiding issues of academic 

calendars and the possibility that MSOE undertook actions we are not aware of that kept crime 

constant. The Bay View neighborhood on Milwaukee’s south side consists disproportionately of 

younger residents, many just out of college. At the same time it is not a typical neighborhood for 

college students to live in (it is more than four miles away) suggesting that it is independent of 

the transit decisions of Marquette. Again, we use the start of the bus service as the policy period 

and compare crime within the treated neighborhood to that in Bay View. The estimates indicate 

that the policy generates a large and significant decline of 15 crimes per week in the treatment 

neighborhood.10 There is a significant decline in crime along the bus route and, again, no 

evidence of crime concentrating along the bus route. As we have seen in some earlier 

specifications, there is a modestly significant reduction in crime in the safe ride only area.  In 

short, the change of control neighborhoods reinforces our earlier evidence that the bus service is 

effective in reducing crime both in the overall neighborhood and along its route. 

Table 7 provides additional robustness checks. Again, the first column shows the primary 

results from Tables 3, 4 and 5. Column 2 recognizes that some reported crimes are unlikely to be 

influenced by the bus service.  These potentially irrelevant crimes include such things as 

counterfeiting, embezzlement and wire fraud.11 While there are relatively few reports of such 
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crimes in the university neighborhood, it seems that they should not vary with the advent of the 

bus service. When dropping potentially irrelevant offences, the estimated influence of the bus 

service remains virtually identical. The new service remains associated with a significant 

reduction of 11 crimes per week in the entire neighborhood and 7 crimes a week along the bus 

route. There continues to be no evidence of crime concentrating along the routes. 

Column 3 considers the potential relevance of the modest expansion to the safe ride 

program. While the previous estimates simply omit crimes in the expansion (two blocks at the 

northern boundary of the treatment neighborhood), here we include the crime occurring in the 

expansion area. The expansion occurred in September of 2010, sixteen months after the start of 

the bus service.  If we leave the specification unchanged but simply count all crimes in the 

expansion area over the study period, the result remains a significant decline of 13.5 crimes per 

week in the expanded university neighborhood relative to the control. This larger reduction 

occurs on modestly larger base of 49 crimes per week. The slightly larger decline reflects a 

decline of the original magnitude along the bus route and a larger decline in safe ride only area 

which included the expansion. As a second test, we include a separate control for the post-

expansion period.  This returns an unchanged reduction of 13.5 crimes per week. Finally, we 

augment this second specification with an interaction of the expansion period dummy and the 

treatment neighborhood.  The coefficient on the new interaction is negative and that on the 

expansion dummy is essentially zero.  The resulting decline in crimes associated with the bus 

service grows to approximately 17 per week but there remains no evidence of crime 

concentrating along the bus route.12 

Column 4 presents estimates that enlarge the definition of the bus routes to include all 

area interior to the routes. This highlights the possibility that the area encircled by the bus service 
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receives important treatment. It divides the university neighborhood into two contiguous regions. 

This redefinition provides only modest changes. Obviously the overall influence on the entire 

treatment neighborhood is unchanged. The newly enlarged bus area shows a negative and 

significant reduction of 9 crimes a week. The reduced safe ride area again shows an insignificant 

reduction of about 4 crimes a week.  The policy reduces crime and seems to especially do so near 

the bus service.  

Several efforts were made to examine heterogeneous treatment impacts. We explored 

whether there existed different influences during hot and cold weather but found no difference.  

Similarly, we found no distinct differences based on snow cover or by academic term. We 

recognize that additional treatment heterogeneity mays exist by type of rider (women vs. men for 

example).  Unfortunately, the crime data records no personal information such as gender or age.  

Moreover, the bus service does not track the characteristics of its users.  

We did, however, find meaningful differences in the policy influence by day of the week. 

Table 8 provides a separate estimate for Friday night, Saturday and Sunday and compares that to 

an estimate for the remainder of the week. This comparison suggests that the policy impact is 

concentrated on the weekend. Indeed, the vast majority of the overall reduction in crimes 

(approximately 76 percent) happens in the weekend.  This happens despite Friday night through 

Sunday being a smaller share of the week and typically accounting for about half of the reported 

crimes.13  This concentrated influence would make sense if students use the service for weekend 

leisure activities (including drinking) and this is when they are most visible and vulnerable. In 

fact, Playboy magazine awarded Marquette University the dubious honor of the "Best Catholic 

Party University" (Playboy 2010) suggesting that this particular leisure activity may be common. 

The results in Table 8 also suggest that crime decreases both along the bus route and in the safe 
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ride area during the weekend but provide no evidence of significant declines during the 

weekdays. In sum, this argues that the new bus service may not be critical in improving transit 

safety to and from classes but that does appear to be critical for transport associated with social 

activities.  

We also show in Table 8 that introducing the bus service reduced both violent and non-

violent crime. The overall reduction of 11 weekly crimes in the university neighborhood emerges 

from a reduction of about 1 violent crime a week and about 10 nonviolent crimes. The relevant 

violent crimes include aggravated assault, homicide, intimidation, kidnapping, robbery, simple 

assault. Violent crime represents about 9 percent of the total reduction in crime and just over 7 

percent of the pretreatment average weekly crime. Thus, there is no evidence that the new bus 

service is any less successful in reducing violent crime. This stands as an important showing 

since such crime is typically more costly to victims and society.  

 

6. Conclusions 

We uniquely examine the influence of a dedicated university bus route on neighborhood 

crime.  The advent of the bus route led to a significant drop in weekly crime relative to the 

control. This suggests that the bus kept students off the streets at times when they were 

vulnerable and acts as additional eyes and ears. Critically, the bus substituted for the long-

standing safe ride program as fewer safe rides were given with the advent of the bus service. 

Recognizing the advantage of the door-to-door safe ride, we worried that a more dangerous 

transport mode replaced a safer one.  Yet, we found no evidence of this despite previous 

suggestions in the literature.  Instead, the reduction in crime is actually centered along the bus 

routes.  This may reflect the fact that while some students use the bus instead of the safe ride, 
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others use the bus instead of walking.  Indeed, despite the substitution, the total number of 

students transported by both programs increases after the advent of the bus service.  Moreover, 

the bus may come sufficiently frequently that wait times are minimal and walking distances are 

short so that vulnerability does not increase.   

The evidence on the influence of the bus service on the safe-ride only area is mixed.  The 

estimated policy influence was routinely negative but significantly so only in some 

specifications.  It remains clear that the substitution toward bus rides did not cause crime to 

increase in the safe ride area only.  The suggestions that the bus service might have actually 

decreased crime in the safe ride only area (say on the weekends) could follow if the bus service 

freed additional safe ride capacity for those farthest away and perhaps most vulnerable.  

Nonetheless, the critical point is that there was no evidence of crime concentrating 

geographically as a result of new policy. 

This pattern proved robust to a long series of sensitivity checks. The estimates correctly 

lost significance when we considered false treatment dates either before or after the true start 

date of the bus service. In contrast, the addition of lead periods, as well as an alternative choice 

of control, did not substantially alter the results.  Continued checks revealed that the results 

remain robust to a narrower definition of crime and to broader definitions of both the university 

area (which includes expansions) and the treatment area within the bus route. Despite these many 

changes, the pattern of results consistently shows a reduction in crime in the Marquette 

University neighborhood after the addition of the bus service.  There also continued to be no 

evidence that crime became more concentrated along the bus routes.  The influence of the bus 

service on crime does appear to be concentrated on weekends when students are more likely to 
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use transit for social activities, and also appears effective in reducing both violent and nonviolent 

crimes.   
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Figure 1: Boundaries of the Safe Ride Program and the Bus Routes  

 

Notes: The entire blue area outline in dashed blue line is service by the safe-ride program.   

The purple and dark blue lines through the center are the dedicated bus routes. 
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Figure 2: Weekly Crime Counts across the Data Window 

 

Notes: Weekly crime counts are shown as a 13 week moving average. The 13 week moving 

average is not evaluated across the treatment start date, represented by the vertical line. 
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 Table 1: Summary Statistics 

 

 

 

 

 

 

 

 

 

 

 

         Notes: Bus rides delivered are averaged over the weeks of bus service 

 

 Mean Standard Deviation 

Marquette Weekly Crime Count 45.59 18.75 

MSOE Weekly Crime Count 23.65 11.27 

Snow on Ground (mm) 24.45 57.72 

Minimum Temperature (◦C) 5.24 109.99 

Spring Semester 0.34 0.47 

Fall Semester 0.28 0.45 

Summer School 0.25 0.43 

Safe Rides Delivered 4794.34 2797.38 

Bus Rides Delivered 623.10 752.84 

Total Rides Delivered 5417.44 3289.56 
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Table 2: Evidence of Substitution between Transit Services  

 (1) (2) (3) 

VARIABLES Model 1 Model 2 Model 3 

    

Policy -1736* -1771*** -1680*** 

 (899.1) (589.8) (452.2) 

Policy *Time Trend 5.841 7.901** 7.693*** 

 (5.412) (3.478) (2.654) 

Time Trend -0.666 -2.751 -2.666 

 (4.516) (2.897) (2.180) 

Spring Semester  4,174*** 4,847*** 

  (365.6) (1,178) 

Fall Semester  3,989*** 2,212*** 

  (389.2) (741.8) 

Summer Semester  66.75 -46.17 

  (471.0) (910.1) 

Snow on Ground (mm)  5.466** -4.107*** 

  (2.201) (1.391) 

Minimum Temperature (C)  -1.538 -9.204*** 

  (1.622) (2.091) 

Constant 4,798*** 2,257*** 711.2*** 

 (433.1) (401.6) (272.5) 

Week of Year Dummies   YES 

    

Observations 365 365 365 

R-squared 0.011 0.627 0.815 

Robust standard errors in parentheses 

  *** p<0.01, ** p<0.05, * p<0.1 

Note: Dependent variable is the number of rides delivered by the safe ride program. 
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Table 3: Crime in the Marquette University Neighborhood vs Control 

 (1) (2) (3) (4) (5) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 

      

Policy -3.693*** -3.934*** -3.936*** -1.198 0.879 

 (1.192) (1.174) (1.182) (2.231) (2.350) 

Policy*MU Neighborhood -6.328*** -6.783*** -6.929*** -6.926*** -11.08** 

 (2.250) (2.137) (2.147) (2.148) (4.378) 

MU Neighborhood 29.65*** 32.05*** 37.17*** 37.10*** 35.34*** 

 (1.760) (3.491) (4.369) (4.388) (4.663) 

Snow on Ground (mm)  -0.0176 -0.00505 -0.00401 -0.00405 

  (0.0109) (0.0125) (0.0125) (0.0125) 

Minimum Temperature (C)  0.0360*** 0.0274* 0.0295* 0.0295* 

  (0.00802) (0.0151) (0.0152) (0.0153) 

Time Trend    -0.0150 -0.0263** 

    (0.0105) (0.0114) 

MU Neighborhood*Time Trend     0.0227 

     (0.0208) 

School Calendar Interactions  YES YES YES YES 

Week of Year Dummies   YES YES YES 

Constant 25.67*** 22.63*** 19.08*** 20.64*** 21.39*** 

 (0.953) (1.631) (5.944) (6.007) (6.010) 

      

Observations 730 730 730 730 730 

R-squared 0.455 0.512 0.545 0.547 0.548 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 4: Decomposition of MU 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

  

 

VARIABLES 
MU vs MSOE 

(Original 

Estimate) 

MU Bus vs 

MSOE 

MU Safe 

Rides vs 

MSOE 

Policy  0.879 0.890 0.655 

 (2.350) (2.306) (2.273) 

Policy*MU Neighborhood -11.08**   

 (4.378)   

Policy*MU Bus Neighborhood   -7.235**  

  (3.361)  

Policy*MU Safe Ride Neighborhood   -4.912 

   (3.216) 

MU Neighborhood 35.34***   

 (4.663)   

MU Bus Neighborhood  6.256  

  (3.802)  

MU Safe Ride Neighborhood   4.338 

   (3.373) 

Snow on Ground (mm) -0.00405 0.00140 -0.0149 

 (0.0125) (0.0101) (0.0105) 

Minimum Temperature (C) 0.0295* 0.0176 0.00639 

 (0.0153) (0.0122) (0.0117) 

Time Trend -0.0263** -0.0268** -0.0255** 

 (0.0114) (0.0112) (0.0109) 

MU Neighborhood*Time Trend 0.0227   

 (0.0208)   

MU Bus Neighborhood*Time Trend  0.0346**  

  (0.0164)  

MU Safe Ride Neighborhood*Time 

Trend 
 

 0.0162 

   (0.0151) 

    

    

School Calendar Interactions YES YES YES 

Week of Year Dummies YES YES YES 

Constant 21.39*** 24.89*** 19.14*** 

 (6.010) (5.533) (3.763) 

    

Observations 730 730 730 

R-squared 0.548 0.191 0.186 
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Table 5: MU Safe Ride vs MU Bus Areas 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
  

 (1) (2) (3) 

VARIABLES Model 1 Model 2 Model 3 

    

Policy -4.479*** -4.821*** -5.889** 

 (1.292) (1.248) (2.429) 

Policy*MU Safe Ride Neighborhood -1.064 -1.054 2.239 

 (1.719) (1.659) (3.282) 

MU Safe Ride Neighborhood -5.236*** -3.840 -2.285 

 (1.313) (2.583) (2.793) 

Snow on Ground (mm)  0.00444 0.00467 

  (0.0108) (0.0107) 

Minimum Temperature (C)  0.0334*** 0.0338*** 

  (0.0126) (0.0126) 

Time Trend   0.00589 

   (0.0120) 

MU Safe Ride Neighborhood*Time 

Trend 

  -0.0181 

   (0.0156) 

School Calendar Interactions  YES YES 

Week of Year Dummies  YES YES 

Constant 30.28*** 35.14*** 34.68*** 

 (0.999) (5.420) (5.292) 

    

Observations 730 730 730 

R-squared 0.101 0.229 0.231 
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Table 6: Initial Robustness Checks 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Notes: Each entry is from a different regression. The leads are the two six month periods prior to 

the bus service and these are also interacted with the treatment areas. The alternative control is a 

comparable neighborhood in the same city. The comparison between the bus area and safe ride 

only area is independent of the choice of control.  
 

 

 

  

Regions Included in Regression Original 

Estimates 

 

False 

Treatment 

(One Yr. 

Prior) 

False 

Treatment 

(One Yr. 

After) 

Two 

Leads  

(6 month) 

Alternative 

Control 

(Bay View) 

University vs Control -11.08** -0.991 3.660 -10.82** -14.98** 

     (4.378) (3.882) (4.278) (5.271) (6.398) 

      

Bus Area vs Control -7.235** -2.292 0.0733 -8.438** -11.95** 

     (3.361) (3.067) (3.226) (4.085) (5.813) 

      

Safe Ride Only Area vs Control -4.912 -4.511 4.517 -8.474** -9.734* 

    (3.216) (2.821) (3.160) (3.973) (5.744) 

      

Bus Area vs Safe Ride Only 2.239 -2.250 4.332 -0.324 2.239 

     (3.282) (3.012) (3.163) (4.023) (3.282) 
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Table 7: Additional Robustness Checks 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Notes: Each entry is from a different regression. MU interior (including bus line interior as 

treated), line 1 is the same as original estimates by necessity, nothing changes in either of the 

comparison groups. 

  

Regions Included in Regression Original 

Estimates 

 

Dropping 

Irrelevant 

Offenses 

 Including 

Expansion 

MU Interior 

(Including Bus 

Line Interior as 

Treated) 

University vs MSOE -11.08** -10.97** -13.54*** -11.08** 

     (4.38) (4.332) (4.450) (4.38) 

     

Bus Area vs MSOE -7.235** -7.006** -7.235** -9.238** 

     (3.361) (3.326) (3.361) (3.742) 

     

Safe Ride Only Area vs MSOE -4.912 -4.838 -6.027* -3.590 

    (3.216) (3.188) (3.147) (2.953) 

     

Bus Area vs Safe Ride Only 2.239 2.091 0.0622 -4.311 

     (3.282) (3.249) (3.432) (3.412) 
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Table 8: Bus Program Effectiveness by Days and Type of Crime 
 

VARIABLES Full 

Sample 

Weekends  Weekdays  Violent 

Crime 

Nonviolent 

Crime 

University vs MSOE -11.08** -8.371*** -2.707 -0.916** -10.20** 

 (4.378) (2.983) (2.635) (0.389) (4.277) 

      

Bus Area vs MSOE -7.235** -5.301** -1.934 -0.647** -6.621** 

 (3.361) (2.409) (2.021) (0.308) (3.268) 

      

Safe Ride Only Area vs MSOE -4.912 -4.455* -0.459 -0.369 -4.568 

 (3.216) (2.360) (1.892) (0.262) (3.164) 

      

Bus Area vs Safe Ride Only 2.239 0.910 1.329 0.303 1.936 

 (3.282) (2.357) (2.056) (0.356) (3.177) 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Note: Each entry is from a different regression. 
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Appendix Table: Crime in the Marquette University Neighborhood vs Control: 

Alternative Specifications 

 (1) (2) (3) (4) 

VARIABLES Linear 

Model 

Log Crime 

Model 

Poisson 

Model 

Negative 

Binomial 

Model 

     

Policy 0.879 0.0777 0.0475 0.0468 

 (2.350) (0.110) (0.0953) (0.0916) 

Policy*MU Neighborhood -11.08** -0.311** -0.251** -0.241** 

 (4.378) (0.137) (0.119) (0.116) 

MU Neighborhood 35.34*** 0.996*** 0.921*** 0.959*** 

 (4.663) (0.150) (0.127) (0.134) 

Snow on Ground (mm) -0.00405 -0.000521 -0.000201 -0.000306 

 (0.0125) (0.000484) (0.000402) (0.000391) 

Minimum Temperature (C) 0.0295* 0.000471 0.000833** 0.000520 

 (0.0153) (0.000491) (0.000420) (0.000417) 

Time Trend -0.0263** -0.00115** -0.00117** -0.00115** 

 (0.0114) (0.000537) (0.000466) (0.000458) 

MU Neighborhood*Time Trend 0.0227 0.00120* 0.00111* 0.00104* 

 (0.0208) (0.000667) (0.000576) (0.000574) 

Constant 21.39*** 2.894*** 3.167*** 3.078*** 

 (6.010) (0.194) (0.169) (0.174) 

     

School Calendar Interactions YES YES YES YES 

Week of Year Dummies YES YES YES YES 

Alpha (Dispersion Parameter)    -2.111*** 

    (0.0815) 

Observations 730 728 730 730 

R-squared 0.548 0.511   

Pseudo-R-Squared   0.3725  

Log Pseudolikelihood   -3729.86 -2901.37 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Endnotes 

1 While data on the mix of transport programs across universities is not regularly collected, as 

early as the 1990s 34% of public four-year universities and 24% of private four-year universities 

reported operating a student transport program (Lewis et al., 1997). 

2 There is a related suggestion that interstate highways through rural areas increase crime by 

bringing criminals and potential victims more easily together (Marton 2013). 

3 The campus consolidation and expansion in student housing predate the time window we use to 

examine the advent of campus bus service. 

4 COMPASS is the Community Mapping, Planning and Analysis for Safety Strategies and it can 

be accessed at http://www.city.milwaukee.gov/compass. 

5 Indeed, as a privacy restriction, the police withhold addresses for sexual assaults and so these 

crimes are dropped from the sample. 

6 The terms differ slightly between universities and the three dummies for the relevant weeks of 

each university's term are entered as a determinants of crime only for the respective university 

neighborhood. 

7 The weeks in which class is not in session receive a zero for all three dummies. 

8 We even experimented with allowing for four time trends, control and university neighborhood 

both before and after the bus service.  Including these simply do not reduce the magnitude of the 

coefficient or its significance, maintaining the suggestion of a large reduction in crime associated 

with the advent of the bus service.  

9 The addition of two or four time trends leaves the coefficient of interest essentially unchanged. 

10 It is worth noting that if the policy date is used in a placebo treatment of the MSOE vs. the Bay 

View neighborhoods, it emerges as insignificant. 

                                                           

http://www.city.milwaukee.gov/compass
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11 The dropped crimes are arson, bribery, burglary/breaking and entering, counterfeiting/forgery, 

credit card/ATM fraud, false pretenses/swindle/confidence game, impersonation, incest, weapon 

law violations, wire fraud and not classified. 

12 These additional specifications are available upon request. 

13 In the Marquette University neighborhood prior to treatment 54% of the weekly crime counts 

took place on Friday nights, Saturday and Sunday.  


