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ABSTRACT 
 
 The aggregate ascendancy of the private car as a mode of transport is due to essential advantages connected 
with its use in Malaysia. Practicaland research experience show road construction alone is not adequate to solve 
traffic jamming in cities and that other policy measures such as high parking charges, strict implementation of 
parking and traffic regulations, public transport development. Therefore, the current study was designed to 
investigate role of some parking policies on reducing car usage. A survey was carried in Kajang, Malaysia. Chi-
squared test showed there are significant (P<0.05) differences in the perception towards parking policies. 76.4% 
of the respondents were with the usage of parking to benefit the economic vitality of city centre and district 
shopping centers whereas, 23.4 % disagree with it. 90.3% respondents agree with the policy to make sure that 
parking does not encourage commuter car travel, especially to the city centre, and relates to accessibility by 
other modes. The current study showed that principal components analysis was able to explain 70.82% of the 
variability of the instrument used in this study. However, a total number of three factors have been extracted 
with the aid of Eigenvalues as a criterion for extraction. As a conclusion, all social and extension programs 
regarding the interventions in transportation engineering could the findings of the current study. Motorists are 
shaping a considerable number of road users. However, with aid of the policy measures investigated in this 
study, motorist could be targeted for some advices to shift to public transport.  
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Introduction 
 
 In numerous cities today, the private car has become a significant and prevailing mode of transport (Gilbert 
and Perl, 2009; Mohamad and Kiggundu, 2007). The aggregate ascendancy of the private car as a mode of 
transport is due to intrinsic advantages associated with its use (Kenyon and Lyons, 2003). The unobstructed 
authorization that car users enjoy is one central reason why many people wish to own a car (Jensen, 1999). 
Whilst public transport modes necessitate the sharing of services with strangers, the private car affords secrecy 
and comfort for its user. Moreover, the private car has become more popular and prevailing than public transport 
because it is usually available when required, takes the user from door to door and can reach discrete 
destinations. It is also worth noting that the private car has become anicon of power, status and prestige. 
Furthermore, private cars enable drivers to offer free lifts to travellers, and expensive car models are often 
associated with wealth in society (Alvord, 2000).  
 Rapid motorization thus became akey feature of many East Asian cities such as Bangkok, Manila, Seoul 
and Jakarta 6-8. Over the 1980-1990 period, the spectacular economic performance of the East Asian miracle 
economies has created plentiful employment chances, increased incomes and reduced poverty (Marcotullio and 
Lee, 2003; Marcotullio and Marshall, 2007). In Malaysia, for example, since 1987, the economy has grown at an 
average of 8.5 per cent each year, making it one of the fastest growing economies in the world. By early 1997, 
just before the Asian economic and financial crises, unemployment stood at 2.9 per cent and the poverty rate at 
8 per cent. Malaysia’s recent rapid growth in car ownership particularly in municipalities such as Kuala Lumpur 
offers evidence that rising incomes are the major driving power for car ownership (Kiggundu, 2007). 
 The recommendations put forward by its consultants included defining and preserving rights-of-way for 
short- and long-term improvements for public transport, eliminating extensive parking provision (Calthrop et 
al., 2000; Enoch, 2002; Lyons and Harman, 2002) in the core area and improving Kajang traffic circulation 
system. Experience from the highly-motorized countries such as the UK and US show that road construction 
alone is not sufficient to solve traffic congestion in cities and that other policy measures such as high parking 
charges, strict enforcement of parking and traffic regulations, public transport development (Pucher and 
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Dijkstra, 2003). Several parking policy have been suggested to improve the discontinuation of private car usage 
such as Use parking to benefit the economic vitality of city centre and district shopping centers, Make sure that 
parking does not encourage commuter car travel, especially to the city centre, and relates to accessibility by 
other modes, Minimize the negative impacts of parking on the streetscape, Improve road safety and reduce 
congestion and pollution, Facilitate access and movement by mobility-impaired people, and users of modes 
other than the car, Help residents to park and load close to their homes, Help businesses, tradespeople, carers 
and visitors (of residents) to park and load and Facilitate car clubs (street-based carsharing schemes) (Bonnel, 
1995; Newman and Kenworthy, 1996; Shoup, 1995; Voith, 1998). Therefore, the current study was conducted 
to study the rise of the private car usage in Kajang, Malaysia and role of parking policy.  
 
Methodology 
 
Study Area: 
 
 The survey was carried in selected areas of Kajang where there is high car ownership and use. Respondents 
were randomly selected based on a stratified sampling approach in order to achieve a representative sample 
reflecting demographic and socio-economic profiles. The demographic details, such as income, age, gender, and 
educational level and trip characteristics were also collected. A total of 351 respondents were questioned over 
two month.  
 
Questionnaire preparation: 
  
 The questionnaire was translated into the Malay language through iterative forward-backward procedures 
by two translators with similar education, background and language proficiency and printed in both languages. 
The validity of studies using translated instruments may be questioned when there is a lack of attention to and/or 
minimal explanation of the procedures used for determining the equivalence between the primary and secondary 
language tool. Ensuring equivalence of a translated Malay version of the current study questionnaire is an 
important prerequisite for identifying specific expressions of concepts under investigation and for cross-
linguistic comparisons. 
 
Statistical analysis: 
  
 Statistical analysis was carried out using SPSS software (version 19.0). Results were expressed as 
mean±S.D. and were analysed using Chi-sqaured test of homogeneity. Differences were considered statistically 
significant at p < 0.05 or p < 0.01. The current study used factor analysis to analyze the data. 
 
Results and Discussion  
 
 Parking policy is one of the key links between transport and land-use policy (Halden, 2002; Willson, 1995). 
Parking policies are often compromised in their effectiveness due to the perceived tension between three of the 
objectives that parking supports: regeneration, restraint and revenue (Gallo et al., 2011; Marsden, 2006; Ortuzar 
and Willumsen, 2011). In particular the belief that parking restraint measures could damage the attractiveness of 
city centres to both retail and commercial enterprises limits the political acceptability of pricing policies and 
planning (Banister, 2008; Parkhurst, 2000). Parking management plays an important part in transport policies, as 
most of urban trips are determined by the parking conditions at their origin and destination. The amount of car 
traffic generated by a parking space depends on parking duration and parking turnover as well as on search 
traffic. Parking concepts address the public spaces, whereas private spaces can only be restricted by parking 
ordinances (Topp, 1991; 1993; 1995).  
 Table 1 shows the demographic, socioeconomic and travel characteristics of the respondents, of which 
50.4% were males and 49.68% were females. Among them, 58.1% were married and 41.9 % were unmarried. 
The car is popular among the youngsters as it is a faster way to travel and can reach anywhere, even to areas not 
served by public transport. Thus, a large proportion of the car users were between the ages 26-35 years. Majority 
of the participants in this study were professionals (27.1%) whereas, the technical and senior management 
persons stood at the least count with 5.4% and 6.3 % respectively. Their income distribution was 37% earning 
between RM 1000-1500, 43.6 % RM 1600-2500, 16.2% RM 2600-4000 and the remaining populations earns 
more than RM 4000. Majority of the participated population have their own car. 66.7 % of populations use their 
own car, whilst 13.7 % don’t have car. In contrast to this, 14.8 % and 4.8 % populations have more than two or 
three cars respectively. In an effort to determine the profile of mode of transport used by the study population, 
questionnaires were asked to collect the data on two major periods like weekends and the weekdays. As per 
Figure 1 on weekdays (Monday-Friday) majority of the study populations were motorist (76.1%). The 
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remaining populations used car (6.6%), motorcycle (9.4%), public transport (7.7%) and 0.36% of them were 
pedestrians. At the same time, the same people used different mode of travel on weekends (Saturday and 
Sunday). The total motor users reduced to 52.4% and car passenger slightly rose to 16.8%. Motorcycle users and 
pedestrians were about 19.4% and 0.3% respectively. The remaining population (12.3%) used the public 
transport.   
 
Table 1: Profiles of respondents (n=351). 

 Attribute  Percentage  
Gender  Male  50.4 
 Female  49.6 
Marital status  Married  58.1 
 Unmarried  41.9 
Age  17-25  31.1 
 26-35  41.9 
 36-45  18.5 
 46-55 8.5 
Job status  Student  21.1 
 Professional  27.1 
 Clerical  22.8 
 Middle management 17.4 
 Technical  5.4 
 Senior management  6.3 
Level of income  RM 1000-1500 37.0 
 RM 1600-2500 43.6 
 RM 2600-4000 16.2 
 More than RM 4000 3.1 
Car ownership  Don’t have a car  13.7 
 Have one car 66.7 
 Have two cars 14.8 
 Have three or more cars 4.8 

 

 
 

Fig. 1: Mode of transpiration. 
 
 In addition, the participants in this study were asked to respond on their views against various policies 
regarding the car parking. 76.4% of the respondents (Chi-squared, P<0.05) were with the usage of parking to 
benefit the economic vitality of city centre and district shopping centers whereas, 23.4 % disagree with it. 90.3% 
respondents (Chi-squared, P<0.05) agree with the policy to make sure that parking does not encourage 
commuter car travel, especially to the city centre, and relates to accessibility by other modes. Safety is an 
important attribute when considering the parking policy. 97.2% of the respondents (Chi-squared, P<0.05) agree 
with policy to minimize the negative impacts of parking on the streetscape. 89.2 % and 76.6 % of the 
respondents agree with facilitating access and movement by mobility-impaired people, and users of modes other 
than the car and help residents to park and load close to their homes respectively. When 50.4 % disagree with 
the policy that facilitates car clubs, 49.6 % (Chi-squared, P>0.05) agree with it (Table 3). 
 Principal component analysis (PCA) is a mathematical procedure that uses an orthogonal transformation to 
convert a set of observations of possibly correlated variables into a set of values of uncorrelated variables called 
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principal components. The number of principal components is less than or equal to the number of original 
variables. This transformation is defined in such a way that the first principal component has as high a variance 
as possible (that is, accounts for as much of the variability in the data as possible), and each succeeding 
component in turn has the highest variance possible under the constraint that it be orthogonal to (uncorrelated 
with) the preceding components (Abdi and Williams, 2010; Wold et al., 1987). Therefore, PCA was used to 
analyze the items of the instrument used in this study. However, the data was checked for some assumptions 
before PCA. The Kaiser-Meyer-Olkin measure of sampling adequacy tests whether the partial correlations 
among variables are small (Kaiser, 1970). Bartlett's test of sphericity (Tobias and Carlson, 1969) tests whether 
the correlation matrix is an identity matrix, which would indicate that the factor model is inappropriate (Table 
4). The KMO measures the sampling adequacy which should be greater than 0.5 for a satisfactory factor 
analysis to proceed. The current study showed that PCA was able to explain 70.826% of the variability in this 
instrument. However, a total number of three factors have been extracted as shown in Table 3. Initial 
Eigenvalues more than one was used as a criteria for extraction. Table 3, shows the factors extracted and their 
loading scores 
 
Table 2: KMO and Bartlett's Test. 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.665 

Bartlett's Test of Sphericity Approx. Chi-Square 1098.765 

df 28 

Sig. 0.000 

 
Table 3: Descriptive, inferential and Factors extracted from the instrument used in this study. 

Attributes Percentage (%) Chi-squared 
statistic 

P-value Factor extracted using PCA 

Agree Disagree Factor 1 Factro 2 Factor 3 
Use parking to benefit the economic 
vitality of city centre and district 
shopping centers 

76.4 23.4 4.55 P<0.05  
 0.876 

Make sure that parking does not 
encourage commuter car travel, 
especially to the city centre, and 
relates to accessibility by other modes 

90.3 9.7 8.42 P<0.05 

  0.738 

Minimize the negative impacts of 
parking on the streetscape 

86 14 5.72 P<0.05 
 0.781  

Improve road safety and reduce 
congestion and pollution 

97.2 2.8 15.85 P<0.05 
 0.746  

Facilitate access and movement by 
mobility-impaired people, and users of 
modes other than the car 

89.2 10.8 8.02 P<0.05 
 0.606  

Help residents to park and load close 
to their homes 

76.6 23.4 4.55 P<0.05 
0.946   

Help businesses, tradespeople, carers 
and visitors (of residents) to park and 
load 

76.9 23.1 4.44 P<0.05 
0.931   

Facilitate car clubs (street-based 
carsharing schemes) 

49.6 50.4 1.21 P>0.05 
0.562   
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Table 4: Initial Eigenvalues and Extraction Sums of Squared Loadings of PCA. 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2.93 36.713 36.713 2.937 36.713 36.713 

2 1.69 21.166 57.879 1.693 21.166 57.879 

3 1.03 12.947 70.826 1.036 12.947 70.826 

4 .711 8.893 79.719    

5 .626 7.824 87.543    

6 .512 6.400 93.943    

7 .394 4.923 98.866    

8 .091 1.134 100.000    

 
 As a conclusion, all social and extension programs regarding the interventions in transportation engineering 
could the findings of the current study. Motorists are shaping a considerable number of road users. However, 
with aid of the policy measures investigated in this study, motorist could be targeted for some advices to shift to 
public transport.  
 
References 
 
Abdi, H., L.J. Williams, 2010. Principal component analysis. Wiley Interdisciplinary reviews: Computational 

Statistics, 2: 433-459. 
Alvord, K.T., 2000. Divorce your car!: Ending the love affair with the automobile. New Society Pub. 
Banister, D., 2008. The sustainable mobility paradigm. Transport Policy, 15: 73-80. 
Bonnel, P., 1995. Urban car policy in Europe. Transport Policy, 2: 83-95. 
Calthrop, E., S. Proost, K. Van Dender, 2000. Parking policies and road pricing.Urban studies, 37: 63. 
Enoch, M.P., 2002. UK parking cash out experience, and lessons from California. 
Gallo, M., L. D'Acierno, B. Montella, 2011. A multilayer model to simulate cruising for parking in urban areas. 

Transport Policy In press. 
Gilbert, R., A. Perl, 2009. Transport revolutions: moving people and freight without oil. New Society Pub. 
Halden, D., 2002. Using accessibility measures to integrate land use and transport policy in Edinburgh and the 

Lothians. Transport Policy, 9: 313-324. 
Jensen, M., 1999. Passion and heart in transport--a sociological analysis on transport behaviour. Transport 

Policy, 6: 19-33. 
Kaiser, H.F., 1970. A second generation little jiffy. Psychometrika, 35: 401-415. 
Kenyon, S., G. Lyons, 2003.The value of integrated multimodal traveller information and its potential 

contribution to modal change. Transportation Research Part F: Traffic Psychology and Behaviour, 6: 1-21. 
Kiggundu, J.M.A.T., 2007. THE RISE OF THE PRIVATE CAR IN KUALA LUMPUR, MALAYSIA.IATSS 

RESEARCH, 69. 
Lyons, G., R. Harman, 2002. The UK public transport industry and provision of multi-modal traveller 

information. International Journal of Transport Management, 1: 1-13. 
Marcotullio, P.J., Y.S.F. Lee, 2003. Urban environmental transitions and urban transportation systems: A 

comparison of the North American and Asian experiences. International Development Planning Review, 
25: 325-354. 

Marcotullio, P.J., J.D. Marshall, 2007. Potential futures for road transportation CO2 emissions in the Asia 
Pacific. Asia Pacific Viewpoint, 48: 355-377. 

Marsden, G., 2006. The evidence base for parking policies--a review. Transport Policy, 13: 447-457. 
Mohamad, J., A.T. Kiggundu, 2007. ThE RiSE OF ThE pRiVaTE caR in Kuala luMpuR, MalaYSia. IATSS 

RESEARCH, 31: 69. 
Newman, P.W.G. and J.R. Kenworthy, 1996. The land use--transport connection:: An overview. Land use 

policy, 13: 1-22. 
Ortuzar, J.D., L.G. Willumsen, 2011. Modelling transport.Wiley. 
Parkhurst, G., 2000. Influence of bus-based park and ride facilities on users' car traffic. Transport Policy, 7: 159. 
Pucher, J., L. Dijkstra, 2003. Promoting safe walking and cycling to improve public health: lessons from the 

Netherlands and Germany. American journal of public health, 93: 1509. 
Shoup, D.C., 1995. An opportunity to reduce minimum parking requirements.Journal of the American Planning 

Association, 61: 14-28. 
Tobias, S., J.E. Carlson, 1969. Brief report: Bartlett's test of sphericity and chance findings in factor analysis. 

Multivariate Behavioral Research, 4: 375-377. 
Topp, H.H., 1991. Parking policies in large cities in Germany. Transportation, 18: 3-21. 



1268 
J. Appl. Sci. Res., 7(8): 1263-1268, 2011 
 

 

Topp, H.H., 1993. Parking policies to reduce car traffic in German cities. Transport Reviews, 13: 83-95. 
Topp, H.H., 1995. The role of parking in traffic calming. World Transport Policy and Practice, 1: 17-22. 
Voith, R., 1998. The downtown parking syndrome: Does curing the illness kill the patient? Business Review, 1: 

3-14. 
Willson, R.W., 1995. Suburban parking requirements: A tacit policy for automobile use and sprawl. Journal of 

the American Planning Association, 61: 29-42. 
Wold, S., K. Esbensen and P. Geladi, 1987. Principal component analysis.Chemometrics and intelligent 

laboratory systems, 2: 37-52.  
 


