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Abstract - This paper analyzes the new method to create a safe living environment for a city. CPTED (Crime Prevention 
Through Environmental Design) is an innovative interdisciplinary method for crime prevention in living environment 
implemented using environmental design and urban planning tools. This paper aims to investigate the possibilities of 
application of CPTED strategies in Lithuanian residential areas, and to identify elements of urban environment that affect 
crime. Calculation of crime risk and CPTED audit for determination of urban design was applied for the research of 
residential areas in Kaunas City, Lithuania. During the research unique database was created. For the identifications of 
relations and causations between crimes, id est. thefts from motor vehicles, robbery, intentional damage of property, and 
urban environmental factors correlation and linear regression analysis were applied. The results demonstrate that post-Soviet 
residential areas and the parking areas within them were not designed to meet CPTED strategies and, therefore, are not safe. 
Elements of urban planning and design contributing to the increase of crime were identified for each type of crime. 
 
Keywords - Theft from motor vehicle, crime prevention through environmental design (CPTED), parking area, Kaunas. 
  
I. INTRODUCTION 
 
Safety has always been the main human need in 
history. Maslow (1970) stated that there are five main 
human needs, and the need for safety is an important 
physiological need. Crime has become one of the 
most serious social problems, because of population 
growth and rapid urbanization around the world. 
Crime and fear of crime are growing problems in 
contemporary post-industrial society, and criminal 
justice systems are not able to solve them. 
Government and other authorities are trying to 
overcome this phenomenon by investing heavily in 
new methods of prevention, however this problem is 
still not resolved. It is important to think about 
alternative ways to solve existing problems. Crime 
depends on many factors, such as economic, social, 
governmental, and physical factors (Newman, 1972). 
Brantingham (1991) stated, that crime has four 
determinants: law, offenders, targets, and places. 
Place-based crime preventions strategies focus on 
spatial aspects of the target and specific location of 
crime.  One of the place-based crime prevention 
strategies appeared in a 1971 book by criminologist 
and sociologist C. Ray Jeffrey. CPTED (Crime 
Prevention Through Environmental Design) is an 
innovative interdisciplinary method for crime 
prevention in living environment implemented using 
environmental design and urban planning tools. 
CPTED claims that proper design and effective use of 
the built environment can reduce the fear of crime, 
the frequency of crime and thereby improve the 
overall quality of life (Crowe, 1991). 
 
II. DETAILS EXPERIMENTAL  
 
2.1. Research object 
The aims of this study are to investigate if crime 
prevention through environmental design (CPTED) 
strategies were applied in Lithuanian residential 

areas, and to identify elements of urban environment 
(according to CPTED strategies) that affect crime. 
The most parts of Lithuanian cities were built in the 
Soviet times. For our research Kreves street in 
Kaunas city is selected as a case study. This is chosen 
due to high crime rates (according to Kaunas County 
Police Headquarters, Kreves street is a problematic 
area having the biggest number of crimes) and the 
street being a typical urban tissue of post-Soviet 
residential areas. Kreves street is actively used by 
public and private transport (both local and transit), 
as well as residents of surrounding areas. There is a 
big variety of land uses along the street. The biggest 
part of thearea is occupied with 5 and 9 storey multi-
flat residential buildings with inner yards and 
playgrounds connecting them (Fig. 1a and 1b). There 
is also a variety of commercial objects (bigger 
supermarkets and small businesses, including kiosks), 
a couple of banks, kindergartens and schools 
(secondary and professional), and two parks along the 
street. The end of the street is built up with industry, 
storage and infrastructure objects, many of them are 
abandoned, though, this part of Kreves street is not 
included in our case study.  
27 residential sites with surrounding areas along the 2 
km section of Kreves street are observed in frames of 
this research. 
 

 
Fig. 1a. Typical multi-flat residential buildings on Kreves street 
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Fig. 1b. Typical multi-flat residential buildings on Kreves 

street 
 

During the Soviet times (the period when the 
observed area was built) all the land was public. After 
Lithuania regained its independence in 1990, the land 
restitution process has started, resulting in nowadays 
existence of private, semi-private, semi-public and 
public areas. Though, in multi-flat residential areas 
without seeing ownership documents (that are 
confidential, and stored by the property owner, as 
well as by the Centre of Registers) it is very hard to 
delineate borders between these spaces, as there is 
usually no fencing or any signage. Therefore, we 
assume that inner yards, parking areas, playgrounds, 
paths and other areas surrounding multi-flat 
residential buildings are public areas. Crimes 
committed in these public areas are selected for the 
analysis. The only types of crimes committed in the 
public areas of Kreves street are as follows: theft 
from motor vehicle (109), robbery (22) and 
intentional damage of property (31). This is the 
reported and registered data during 2016. It is worth 
to mention, that in Lithuania the level of latent 
criminality is very high. It means that a big part of 
crimes (especially crimes with low damage value 
estimated) is not reported to the police by residents. 
 
2.2. Research methodology. 
The designed research process consists of three steps: 
1) calculation of crime risk, 2) site assessment 
according to CPTED strategies, 3) identification of 
factors of urban environment that affect crime. 
Robberies and intentional damages of property are 
analyzed according to crime rates, that are simply the 
number of robberies or damages of property 
committed at the particular address. Calculation of 
crime risk requires to calculate targets of crime. In 
case of robbery and damage of property, that would 

be very hard to do (for robbery we would need to 
know how many people pass the area of the particular 
address, and for damage of property we would have 
to count walls, doors, benches, poles, pavement and 
many other elements that belong to the residents of 
particular residential building).  
Thefts from motor vehicles are analyzed considering 
theft rate and theft risk. Theft rate is a number of 
thefts committed in the area of particular address. 
Theft risk is calculated by dividing the total number 
of thefts assigned for a particular address by the total 
number of targets (in this case it is the number of 
parking spaces) that belong to that address. Based on 
this calculation we can identify more and less 
vulnerable to thefts from vehicles residential areas. 
Residential sites on Kreves street with at least one (or 
more) theft from motor vehicle was committed are 
selected for the observation on site and counting of 
parking spaces. For every address all parking spaces 
were counted taking into consideration areas around 
the residential building where residents park their 
vehicles. These are not necessarily areas that are 
supposed to be used as parking lots. In many cases 
residents park their vehicles on the grass and 
pedestrian paths, even on playgrounds. This is due to 
the lack of parking areas in such residential areas that 
were built in the Soviet times. In the Soviet times few 
families had vehicles, and accordingly small parking 
areas in inner yards have been designed to meet the 
needs of that times. 
According to the calculated theft risk and 
locations/density of other crimes 27 residential sites 
are selected for the further detailed observation on 
site and assessment according to the designed 
CPTED questionnaire. For the site assessment 
according to the CPTED strategies the questionnaire 
is designed based on the analysis of literature and 
existing CPTED audit and site assessment checklists 
in different countries. The questions are divided into 
five blocks according to CPTED strategies: 1) 
elements of surveillance, 2) elements of access 
control (and target hardening), 3) elements of 
territoriality (territorial reinforcement), 4) elements of 
image management (maintenance), 5) elements of 
activity support (Table 1). In the developed 
questionnaire many questions are designed to assess 
elements of landscape (trees, bushes, other greenery) 
and surrounding environment (fences, gates, paths 
etc.), and lighting (glare, color of light, illumination, 
height of illuminator pole, if different site areas and 
elements are well lit etc.). 

 
Elements of surveillance YES NO 
No blind spots or hiding areas   
The driveway, or where you usually park your car, should be visible from either 
the front or back door and at least one window 

  

Lighting placed in such a way that it allows people to be recognized from 7,62 
meters away 

  

Elements of access control (and target hardening)   
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Entrance to the parking area is equipped with opening gates or barrier   
Dead-end spaces are blocked off with fences or gates   
Elements of territoriality (territorial reinforcement)   
Entry points into the parking area are visible and well-defined (different paving 
material, changes in street elevation, architectural, and landscape design, signs, 
gates) 

  

Property lines and private areas are defined with plantings, pavement treatments, 
short walls, or fences 

  

Parking spaces are clearly marked   
Elements of image management (maintenance)   
Bushes are up to 0,91 meters high   
There is no evidence of graffiti   
Exterior lighting is maintained   
Elements of activity support   
The site is vibrant and well-used   
There is a diverse range of land-uses at the site   

Table 1. Extract from the questionnaire 
 

For the identification of relations between nominal 
variables (elements of urban environment from the 
questionnaire that can be answered as ‚Yes‘ or ‚No‘) 
and scale variables (crime rate and crime risk) Eta-
squared correlation analysis and Chi-squared test 
were applied. A measure of association Eta-squared 
ranges from 0 to 1, with 0 indicating no association 
between the row and column variables and values 
close to 1 indicating a high degree of association. Eta-
squared is appropriate for a dependent variable 
measured on an interval scale and an independent 
variable with a limited number of categories (for 
example, residential or commercial land use). Small 
correlation is being observed at η2~0.02, medium 
correlation is when η2~0.13, large correlation is when 
η2~0.26. The Chi-squared test is used to determine 
whether there is a significant relation between the 2x2 
table variables. For the identification of urban factors 
that affect crime linear regression analysis is applied.  
Geographical Information Systems (GIS), as well as 
R Studio were used for the implementation of this 
research. 
 
III. RESULTS AND DISCUSSION 
 
3.1. Results 
Twenty seven sites with parking areas and 
surrounding environment are observed on Kreves 
street and checked according to the developed 
questionnaire, spending about 30 minutes for every 
site. Each element was assessed as ‘Yes’ or ‘No’, 
with the meaning of ‘Yes’ as the element meets 
CPTED principle, and ‘No’ as does not meet. The 
research results demonstrate that the typical Soviet 
residential areas and the parking areas within them 
were not designed to meet CPTED strategies at all. In 
different parking areas the percent of elements 
meeting CPTED differs: for the elements of 
surveillance it is 33.3-55.5%, for the elements of 
access control it is 18.2-50.0%, for the elements of 
territoriality (territorial reinforcement) it is 10-63.6%, 

for the elements of image management (maintenance) 
it is 0-40%, for the elements of activity support it is 
0-66.6%. The maintenance of parking areas and their 
surrounding territories is the biggest issue on Kreves 
street (as well as on many others in Kaunas). The 
situation with natural surveillance looks much better. 
There are possibilities (more or less satisfactory) to 
observe parking areas through windows, doors, paths 
etc. Though, these possibilities are not properly used 
by residents and passengers, as here another issue 
plays a role – society’s passivity that is closely 
related to the syndrome of NIMBY’ism (Not In My 
BackYard). This behavior of Lithuanian society is 
opposite to the ‘community culture’ principle of the 
2nd generation CPTED that says ‘people should care 
about what they see’ (Atlas, 2013). In many cases 
society doesn’t care about what is happening to their 
neighbors or other people if the accident/crime is not 
related to them or their property. 

 
3.2. Thefts from motor vehicles. 
The calculated theft risk varies from 0 to 0.143, 
where the risk value of 0.032 is estimated as the 
lower border of the most risky sites. Crime risk let us 
identify the most risky areas in terms of theft from 
motor vehicle.  
According to the correlation analysis (Eta-squared is 
calculated and Chi-squared test is applied) results 
(Table 2) there are relations between thefts from 
motor vehicles and four criteria according to three 
CPTED strategies: 
 Natural surveillance strategy – the presence 
of pedestrian scale street lighting is related to thefts 
from vehicles (χ2=12.981, p=0.005<0.05). Pedestrian 
scale lighting helps people recognize potential threats 
at night. The presence of pedestrian scale lighting 
prevents motor vehicles from being thieved. 
 Access control strategy – the presence of 
multiple entrances and exits to and from the site is 
related to thefts from vehicles (χ2=12.981, 
p=0.005<0.05). Multiple entrances and exits to and 
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from the site mean more escape route for a potential 
criminal, according to CPTED (Hushen, 2014). In 
this case, more escape routes lead to more thefts from 
motor vehicles. 
 Maintenance strategy – the aesthetics of the site 

(χ2=12.981, p=0.005<0.05) as well as the 
presence of old, abandoned automobiles or other 
vehicles stored on the site (including 
inappropriate outdoor storage) (χ2=8.649, 
p=0.034<0.05) are related to thefts from 

vehicles. The importance of keeping the site 
maintained with all elements repaired and in a 
good condition is proved by the theory of 
‘Broken Windows’ (Kelling and Wilson, 1982). 
According to the theory of ‘Broken Window’ one 
broken window in the neighborhood can cause 
more crime in surrounding area if the window is 
not repaired shortly. In the same way, not 
aesthetic and not maintained site with abandoned 
objects will attract thieves.  

 
  Theft from motor 

vehicle (rate) 
Theft from motor 

vehicle (risk) 
Robbery 

(rate) 
Intentional damage of 

property (rate) 

Su
rv

ei
lla

nc
e 

Pedestrian scale street lighting is used χ2=12.98 
p=0.005    

A
cc

es
s c

on
tro

l 

Multiple entrances and exits to and from the site χ2=12.98 
p=0.005    

Dead-end spaces are blocked off with fences or 
gates    

η2=0.426 
p=0.001, 
χ2=11.51 
p=0.003 

Number of spaces that separate the parking area 
from the nearest entrance to the building    

η2=0.196 
p=0.021, 
χ2=12.42 
p=0.002 

Number of spaces that separate the parking area 
from the main street   

η2=0.352 
p=0.026, 
χ2=9.504 
p=0.023 

 

Number of turns one has to make from the 
parking area to the main street (while driving a 

car) 
  

η2=0.640 
p=0.002, 
χ2=17.28 
p=0.008 

χ2=22.60 
p=0.031 

Te
rr

ito
ria

lit
y 

There are no confusing levels/zones    χ2=6.470 
p=0.039 

Property lines and private areas are defined with 
plantings, pavement treatments, short walls, or 

fences 
  

η2=0.352 
p=0.001, 
χ2=9.504 
p=0.002 

 

The street address numbers are clearly lighted at 
night    χ2=6.470 

p=0.039 

The street address is clearly visible from the 
street    

η2=0.150 
p=0.046 

 

M
ai

nt
en

an
ce

 

The aesthetics of the site attract people χ2=12.98 
p=0.005    

No old, abandoned automobiles or other vehicles 
stored on the site (including inappropriate 

outdoor storage) 

η2=0.243 
p=0.009, 
χ2=8.649 
p=0.034 

 

η2=0.17 
p=0.03 

 
  

Parking spaces assigned to residents    χ2=13.08 
p=0.001 

Table 2.Relations between crimes and factors of urban environment 
 
Regression analysis reveals that the risk of theft from 
motor vehicle will increase if six criteria are met 
according to three CPTED strategies: 

 Territoriality strategy – if building entrances are 
not accentuated with architectural elements, 
lighting and/or landscaping (R2=0.046, 
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p=0.000<0.05), and if the street address is not 
clearly visible from the street with numbers a 
minimum of 5” (12.7 cm) high that are made of 
non-reflective material (R2=0.027, 
p=0.001<0.05), 

 Natural surveillance strategy - if parking area 
cannot be observed from the main street 
(R2=0.026, p=0.031<0.05), 

 Maintenance strategy – if parking spaces are not 
assigned to residents (not marked) (R2=0.038, 
p=0.003<0.05), if there are old, abandoned 
automobiles or other vehicles stored on the site 
(including inappropriate outdoor storage) 
(R2=0.025, p=0.001<0.05), and weeds are not 
abated (R2=0.018, p=0.008<0.05). 

 
3.3. Robbery. 
The results of correlation analysis (both Eta-squared 
and Chi-squared) reveal that there are relations 
between robberies and three criteria according to two 
CPTED strategies: 
 Access control strategy – number of spaces that 

separate the site (the parking area) from the main 
street is related to robberies (η2=0.352, 
p=0.026<0.05 and χ2=9.504, p=0.023<0.05), as 
well as the number of turns a driver has to make 
from the site (parking area) to the main street is 
related to robberies (η2=0.640, p=0.002<0.05 
and χ2=17.280, p=0.008<0.05). The both factors 
of urban environment are related, saying that the 
farther the residential site with a parking lot is 
from the main street the more vulnerable to 
robbery it is.  

 Territoriality strategy – definition of private 
areas and property lines with plantings, pavement 
treatments, short walls, or fences is related to 
robbery (η2=0.352, p=0.001<0.05 and χ2=9.504, 
p=0.002<0.05). This urban factor strongly 
responds the main idea of the territoriality 
strategy. It says that private areas must be clearly 
defined from public areas. The potential criminal 
must see that the area belongs to someone, and 
that someone will take care of the territory in 
case of emergency or react to a crime. 

 The results of regression analysis partly coincide 
with the correlation analysis results. Regression 
analysis results demonstrate that robbery rate 
will increase if four criteria are met according to 
three CPTED strategies: 

 Territoriality strategy – if property lines and 
private areas are not defined with plantings, 
pavement treatments, short walls, or fences 
(R2=0.533, p=0.000<0.05),  

 Maintenance strategy – if there is presence of 
drunkenness or nuisance (R2=0.227, 
p=0.002<0.05), and there are old, abandoned 
automobiles or other vehicles stored on the site 
(including inappropriate outdoor storage) 
(R2=0.239, p=0.002<0.05), 

 Natural surveillance strategy – if pedestrian scale 
street lighting is not used (R2=0.506, 
p=0.010<0.05). 

 
3.4. Intentional damage of property. 
The results of correlation analysis (both Eta-squared 
and Chi-squared) reveal that there are relations 
between damage of property and seven criteria 
according to three CPTED strategies: 
 Access control strategy – the presence of fences 

or gates that block off dead-end spaces correlate 
with damage of property (η2=0.426, 
p=0.001<0.05 and χ2=11.512, p=0.003<0.05). 
This urban factor highlights the necessity of 
blocking of escape routes for a potential 
criminal. The number of spaces that separate the 
site (parking area) from the nearest entrance to 
the building (η2=0.196, p=0.021<0.05 and 
χ2=12.429, p=0.002<0.05) and the number of 
turns that a driver has to make from the site 
(parking area) to the main street (χ2=22.602, 
p=0.031<0.05) also correlate with damage of 
property. The latter two factors demonstrate that 
the damage of property increases in spaces that 
are farther from the building entrance and/or 
farther from the main street. 

 Territoriality strategy – the presence of confusing 
levels/zones correlates with damage of property 
(χ2=6.470, p=0.039<0.05). Confusing zones 
often create a sense of chaos on the site. They 
also serve as hiding areas for potential offenders. 
The clear visibility of street address (η2=0.150, 
p=0.046<0.05) and good lighting of street 
address at night (χ2=6.470, p=0.039<0.05) are 
also related to damage of property. Clearly 
visible and lighted street address help easier to 
identify the crime by the witness and to report 
the crime. It also demonstrates that the owners of 
the site take care of it. 

 Maintenance strategy – the obviousness of 
assigned to residents parking spaces correlates 
with damage of property (χ2=13.083, 
p=0.001<0.05). Clearly marked parking spaces 
demonstrate that the owner of the site keeps it in 
order and maintained. In this way strange 
vehicles parking on the site will be easily seen. 

 
The regression analysis results correspond with the 
correlation analysis results in case of intentional 
damage of property. Linear regression analysis 
reveals that the rate of intentional damage of property 
will increase if three criteria are met according to two 
CPTED strategies: 
 
 Access control strategy – if more spaces separate 

the parking area or other area on the site from the 
nearest entrance to the building (R2=0.500, 
p=0.000<0.05), 
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 Maintenance strategy – if the aesthetics of the 
site is not attractive (R2=2.000, p=0.000<0.05), 
and parking spaces are not assigned to residents 
(not marked) (R2=-1.000, p=0.000<0.05). 

 
CONCLUSIONS 
 
The research results demonstrate the following: 
1. Typical Soviet residential areas and the parking 

areas within them were not designed to meet 
CPTED strategies at all. Therefore, they do not 
meet safety criteria. 

2. Thefts from motor vehicles are related to the 
presence of pedestrian scale street lighting 
(χ2=12.981, p=0.005), the presence of multiple 
entrances and exits to and from the 
site(χ2=12.981, p=0.005), the aesthetics of the 
site(χ2=12.981, p=0.005) as well as the presence 
of old, abandoned automobiles or other vehicles 
stored on the site (including inappropriate 
outdoor storage)(χ2=8.649, p=0.034).Based on 
the linear regression results, the risk of theft from 
motor vehicle = 0.046* building entrances are 
not accentuated with architectural elements, 
lighting and/or landscaping+ 0.038* parking 
spaces are not assigned to residents (not 
marked)+ 0.027* street address is not clearly 
visible from the street with numbers a minimum 
of 5” (12.7 cm) high that are made of non-
reflective material+ 0.026* parking area cannot 
be observed from the main street+ 0.025* there 
are old, abandoned automobiles or other vehicles 
stored on the site (including inappropriate 
outdoor storage)+ 0.018* weeds are not abated. 

3. Robberies are related to thenumber of spaces that 
separate the site (the parking area) from the main 
street (χ2=9.504, p=0.023), the number of turns a 
driver has to make from the site (parking area) to 
the main street (χ2=17.280, p=0.008), the 
definition of private areas and property lines with 
plantings, pavement treatments, short walls, or 
fences (χ2=9.504, p=0.002). Based on the linear 
regression results,robbery = 0.533* property 
lines and private areas are not defined with 
plantings, pavement treatments, short walls, or 
fences+ 0.506* pedestrian scale street lighting is 
not used+ 0.239* old, abandoned automobiles or 
other vehicles stored on the site (including 
inappropriate outdoor storage)+ 0.227* presence 
of drunkenness or nuisance. 

4. Intentional damage of property is related to the 
presence of fences or gates that block off dead-
end spaces (χ2=11.512, p=0.003), the number of 
spaces that separate the site (parking area) from 
the nearest entrance to the building (χ2=12.429, 
p=0.002), the number of turns that a driver has to 
make from the site (parking area) to the main 

street(χ2=22.602, p=0.031), the presence of 
confusing levels/zones(χ2=6.470, p=0.039), the 
clear visibility of street address(η2=0.150, 
p=0.046) and a good lighting of street address at 
night(χ2=6.470, p=0.039), as well as the 
obviousness of assigned to residents parking 
spaces(χ2=13.083, p=0.001). Based on the linear 
regression results,intentional damage of property 
= 2* aesthetics of the site is not attractive + 1* 
parking spaces are not assigned to residents (not 
marked) + 0.500* more spaces separate the 
parking area or other area on the site from the 
nearest entrance to the building. 
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