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ABSTRACT 

Effectiveness of transport policy measures in motivating car users to switch travel mode is a promising
area of research. Stated preference (SP) surveys, also called self-stated preferences for research or services,
have been widely applied in the areas of marketing and travel demand modelling, separately or jointly with
Revealed Preference (RP) surveys. Therefore, the current study was designed to understand the transport mode
of Libyan citizens according to the proposed transport policies for long trip (TPLT) and short trip as well
(TPST). The data for this study were obtained used SP method. Respondents were asked if they were making
a long or short trip, what are the reasons to use another form of transportation than your automobile.
Questionnaires were distributed, entered and data was analysed logistic regression modelling. A summary of
the estimations from the model are presented. The coefficients for some explanatory variables of the short trip
are clearly significant. The results attained have shown that some measures are significantly affecting the travel
mode switching. The current study is the first of its kind to explore the Libyan scenario in the matter
investigated.
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Introduction

A review of implementations of soft transport policy measures demonstrates their effectiveness in
motivating car users to voluntarily switch travel mode. Long-term effects, synergies between soft and hard
policy measures, assessments of individual differences, differences in determinants of participation and of
changes in travel, generalizability, and nonquantified benefits are gaps in knowledge (Möser and Bamberg,
2008; Richter et al., 2008; 2011). The development and promotion of “sustainable” production and consumption
patterns will be the great challenge of environmental movements and policies in the highly industrialized
countries. Public and political decision-makers expect social science to contribute to the design and
implementation of effective programmes to change environmentally damaging collective and individual
behaviour patterns. Because of specific deficits we think that social science environmental research is only
partly able to meet these expectations at the moment (Bamberg and Schmidt, 1999; De Witte and Macharis,
2010; Drakou et al., 20111). The goal of our empirical study was to test our “bridging assumptions,” that is
to see how closely our analysis of the objective conditions determining the travel mode choice corresponded
with the situation as perceived by the Libyan respondents. 

Stated Preference (SP) surveys, also called self-stated preferences for research or services, have been
widely applied in the areas of marketing and travel demand modelling, separately or jointly with Revealed
Preference (RP) surveys with observed choices of product purchase or service use (Murphy et al., 2005). Stated
preference (SP) survey is essential and helpful to evaluate the willingness-to-pay for mode changing, and to
investigate people's acceptability and perceptions (Wardman et al., 2001). Two SP surveys (attitudinal and
hypothetical choices) were done on car users. An attitudinal survey asks the respondents for their response to
various situations (e.g.would they switch to bus if the service improved) and/or to rate their liking for various
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changes. Hypothetical choice surveys require the respondents to choose between hypothetical alternatives with
varying attributes, for data with which to develop behavioural models. The data from attitudinal surveys were
used to estimate the potential impact of improving the bus service on travel mode shift and to quantify their
liking for the improvement, as well as the effect of the four policies proposed – raising the minimum driving
age, increasing the cost of parking, reducing the bus travel time, providing park-n-ride facilities - on increasing
transit use. Therefore, the current study will model the transport mode of Libyan citizens according to the
suggested transport policies for long trip (TPLT) and short trip as well (TPST).

Methodology: 

The reliability analysis for the five different statements on a Likert Scale type in which respondents were
asked to indicate the degree of their agreement with each statement by choosing one of the five alternatives
for each statement. Respondents were asked if they were making a long trip, what are the reasons to use
another form of transportation than your automobile. (cheap, fast and frequent public transportation, limited
access (fewer roads/lanes and a lot of congestion), limited parking at destination, expensive parking at
destination, a higher gas price and car pool lanes). Respondents were also asked if they were making a short
trip, what are the reasons to use another form of transportation than your automobile (cheap, fast and frequent
public transportation, limited access (fewer roads/lanes and a lot of congestion), a work that is closed off from
automobiles, limited parking at destination, expensive parking at destination and a higher gas price. Therefore,
the current study will model the transport mode of Libyan citizens according to the suggested transport policies
for long trip (TPLT) and short trip as well (TPST) as shown in Table 1.

The dependent variable in logistic regression is usually dichotomous, that is, the dependent variable can
take the value 1 with a probability of success q, or the value 0 with probability of failure 1-q (Allison, 1999).
This type of variable is called a Bernoulli (or binary) variable. Although not as common and not discussed
in this treatment, applications of logistic regression have also been extended to cases where the dependent
variable is of more than two cases, known as multinomial or polytomous. In the models, the dependent variable
was “0” for no switch use and “1” for switch (Allison, 1999; Kleinbaum et al., 2007). The explanatory
variables were: age, gender, income, household, educational level, driving license, travel time, travel cost and
car ownership. For estimation, the car was taken as the base case. Thus, a negative coefficient for a variable
in bus choice implies a decrease in bus use the higher the negative value the lower the bus use.

Logistic regression allows one to predict a discrete outcome, such as group membership, from a set of
variables that may be continuous, discrete, dichotomous (dummy variable), or a mix of any of these (Allison,
1999; Kleinbaum et al., 2007). A dummy variable is a numerical variable used in regression analysis to
represent subgroups of the sample in the study (Powers and Xie, 2008). In research design, a dummy variable
is often used to distinguish different treatment groups. We used a 0, 1 dummy variable where a person is given
a value of 0 if they are in the control group or a 1 if they are in the treated group. Dummy variables are
useful because they enable us to use a single regression equation to represent multiple groups. This means that
we don't need to write out separate equation models for each subgroup. The dummy variables act like
'switches' that turn various parameters on and off in an equation. Another advantage of a 0, 1 dummy-coded
variable is that even though it is a nominal-level variable you can treat it statistically like an interval-level
variable (Powers and Xie, 2008; Zhang and Singer, 2010). 

Table 1: Abbreviations used for the variables.
TPLT
Cheap, fast and frequent public transportation LT1
Limited access (fewer roads/lanes and a lot of congestion)) LT2
Limited parking at destination LT3
Expensive parking at destination LT4
A higher gas price LT5
Car pool lanes  LT6
TPST
Cheap, fast and frequent public transportation ST1
Limited access (fewer roads/lanes and a lot of congestion)) ST2
A work that is closed off from automobiles ST3
Limited parking at destination ST4
Expensive parking at destination ST5
A higher gas price ST6

Results and Discussion 

A summary of the estimations from the model are presented in Tables 2. The coefficients for the
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explanatory variables were LT6, ST1, ST2, ST3, ST4, ST5 and ST6 are clearly significant, while the other
factors are not significant at P < 0.05.

Table 2: Model coefficients.
B S.E. Sig. Exp(B) 95.0% C.I.for EXP(B)

---------------------------------------------------
Lower Lower

LT1 0.357 0.726 0.62 1.429 0.344 5.934
LT2 -0.643 0.494 0.19 0.526 0.2 1.383
LT3 -0.179 0.451 0.69 0.836 0.345 2.025
LT4 0.028 0.474 0.95 1.028 0.406 2.606
LT5 0.326 0.45 0.47 1.385 0.574 3.346
LT6 -0.302 0.183 0.1 0.739 0.517 1.058
ST1 7.168 2.238 0 1296.7 16.138 104184
ST2 3.56 1.631 0 35.18 1.439 859.811
ST3 5.343 1.811 0 209.12 6.012 7273.504
ST4 5.702 1.779 0 299.42 9.167 9779.806
ST5 4.275 1.691 0 71.891 2.612 1978.385
ST6 -0.407 0.197 0 0.666 0.453 0.979
Constant -74.19 27.496 0 0 0.344 0.344
Summary of statistics
-2 Log likelihood 112.247
Cox & Snell R Square 0.539
Model χ2 7.753
Nagelkerke R Square 0.728

Ln  P  = -74.190+ 0.357 (LT1) -0.643 (LT2) -0.179 (LT3) +0.028 (LT4) +0.326 (LT5) -0.302 (LT6) 
    I-P      +7.168 (ST1) +3.560 (ST2) +5.343 (ST3)5.702 + (ST4)4.275 + (ST5)-0.407 (ST6)

Logistic regression coefficients for LT1, LT4, LT5 and ST1-5 are positive, implying that an increase in
them would increase the likelihood of shifting from private car to public transport. 

The goal of this thesis is to examine whether ‘free’ public transport provision would be attractive enough
to persuade more commuters to use public transport instead of the car. The study is based on the concept of
SP data collection method. The current study is interested to know the effect of cheap, fast and frequent public
transportation of the perception of Libyan car users to shift to public transport. Respondents were asked for
both long and short trip (TPLT & TPST). As shown in Table 2, the results showed that LT1(B=0.357;
P=0.623) is not significant factor however, respondents were more likely to be affected by ST1 (B=7.168;
P=0.001). 

Reliability of commuting times is important, as unpredictability in journey length has been demonstrated
to correlate positively with subjective and objective stress-related measures in commuters (Tse et al. 2000).
Previous study indicate that there are two possible reasons why travel time reliability influences commuter
travel decisions: there are likely to be negative consequences for commuters arriving late at work, and
commuters inherently place a value on the certainty presented by a reliable transportation system, regardless
of any consequences associated with late/early arrival. It is for these reasons that unreliable transport systems
result in commuter stress (Cantwell et al., 2009).

The objective here is to examine whether limited road access and traffic congestion eye-catching sufficient
to encourage more travellers to use public transport instead of the car. Respondents were asked for both long
and short trip (TPLT & TPST). As shown in Table 2, the results showed that LT2(B=-0.643; P=0.193) is not
significant factor however, respondents were more likely to be affected by ST2 (B=3.560; P=0.029). Short trip
always associated with daily trip to work. The work on promoting modal shift aims to identify measures that
might be initiated at national and local levels to achieve greater use of public, rather than private transport in
urban areas in order to reduce road accidents, energy consumption, traffic congestion and environmental
pollution (Button, 1990; Thynell et al., 2010).

Traffic congestion is a classic negative externality. The driver does not consider the effect of his driving
on the other users of the road, but only on himself. The standard method of reducing congestion--building more
roads--is not only very costly but to a degree self-defeating, since by reducing congestion (and thus the time
cost of driving) it attracts more traffic. Despite much road building, congestion measured by average
commuting delays has increased substantially in recent years. Becker makes the important point that the
average per-hour private cost of commuting by car has fallen with the substantial improvements in automobile
comfort. But it probably has not fallen enough to fully offset the increased delay. The usual recommendation
by economists for dealing with negative externalities is to tax the activity that produces them (Kim et al.,
2011; Knockaert et al., 2009). 
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Notice also that by reducing congestion and hence the cost of commuting by car, a stiff commuting fee
may have only a modest effect on congestion. Indeed, the fee will induce some commuters to substitute
driving, if they have a high cost of time, for public transportation (Jackson and Owens, 2011; Plotnick et al.,
2009).

The current study also checks the role of limited parking space in the desitination of long and short trip
drivers. Respondents were asked for both long and short trip (TPLT & TPST). As shown in Table 2, the
results showed that LT3(B=-0.179; P=0.692) is not significant factor however, respondents were more likely
to be affected by ST4 (B=5.702; P=0.001). Within a case study in Austria analyzed mobility data and
framework conditions of visitors of shopping and leisure centers as well as of employees using the car park
offered by the operators of such centers respectively their employer. The data was recorded using stated
preference techniques. This particular study revealed that if inventing pay parking, there will be a clear shift
in the modes used (up to 50% of the interviewed persons), but for 23% of the shoppers a deviation towards
on-street parking free of costs is an alternative, if no accompanied actions are taken in these areas concerned
(Topp, 1993). Nevertheless, ST5 (Costly parking) has shown a significant (B=4.275; P=0.011) effect of the
model shift investigated in this study. On the hand, the present study also examines the role of limited parking
space in the destination of long and short trip drivers. Respondents were asked for both long and short trip
(TPLT & TPST). As shown in Table 2, the results showed that LT3(B=-0.179; P=0.692) is not significant
factor however, respondents were more likely to be affected by ST4 (B=5.702; P=0.001).

Higher gas price is tested using our modeling for its outcome on the shifting to public transport by Libyan
respondents on the current study. LT5 and ST6 have shown variant effect ion modal shift. The results showed
that Libyan drivers are more concerned about short trip rather than long trip. Among the research that has been
done, there have been several survey and qualitative policy studies that examined the potential travel response
to changes in gasoline pricing. Most of the quantitative research stems from modeling the response to gasoline
rationing, allocation plans, and price changes during the oil crises of the 1970’s, and included in some of that
research is the role transit can and should play. Other studies have researched the role of gas prices as one
of many characteristics in predicting ridership. Recent studies discuss transit ridership in the broader context
of traveler responses to various road pricing schemes, including increasing the cost of gasoline (Hughes et al.,
2006; Newman and Kenworthy, 1989; Shapiro et al., 2002). In general, our results of the analysis support the
conclusions of other research in the field. 

Omnibus tests of model coefficients give us a Chi-Square of 151.017 on 12 df, significant beyond 0.001,
as shown in Table 3. This is a test of the null hypothesis that adding the independent variables to the model
has not significantly increased our ability to predict the decisions made by our subjects. Therefore, it could
be concluded our model coefficients are statistically significant.  

Table 3: Omnibus Tests of Model Coefficients.
Chi-square df Sig.

Step 151.017 12 0
Block 151.017 12 0
Model 151.017 12 0

Logistic regression coefficients can also be reported as Exp (B) which is odds ratio. When a binary
outcome variable (switch) is modeled using logistic regression, it is assumed that the logit transformation of
the outcome variable has a linear relationship with the predictor variables. When doing the transformation from
probability to log odds there is reason that it is usually difficult to model a variable which has restricted range,
such as probability. This transformation is an attempt to get around the restricted range problem. It maps
probability ranging between 0 and 1 to log odds ranging from negative infinity to positive infinity.  Another
reason is that among all of the infinitely many choices of transformation, the log of odds is one of the easiest
to understand and interpret. This makes the interpretation of the regression coefficients somewhat complicated.
The transformation from odds to log of odds is the log transformation. Again this is a monotonic
transformation.  That is to say, the greater the odds, the greater the log of odds and vice versa. The
interpretation of OR is as an estimate of the odds ratio between Y and X when the values of Z1, ..., Zp are held
fixed. 

To assess how well the model fitted the data, Hosmer and Lemeshow’s Goodness-of-Fit test statistic was
calculated and a chi-square test between the observed and expected frequencies done. There was little
difference between the observed and predicted values for both modes of transport as evidenced by the chi-
square value not being significant.

The Hosmer-Lemshow statistic evaluates the goodness-of-fit by creating 10 ordered groups of subjects and
then compares the number actually in the each group (observed) to the number predicted by the logistic
regression model (predicted). Thus, the test statistic is a chi-square statistic with a desirable outcome of non-
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significance, indicating that the model prediction does not significantly differ from the observed. The
likelihood-ratio test uses the ratio of the maximized value of the likelihood function for the full model over
the maximized value of the likelihood function for the simpler model. 

The observed and predicted values were very close, indicating the good fit of the model. Since -2LL
reflects the prediction deviation (error) by the model, the smaller the value the better the fit. Besides the
measures of “goodness of fit”, another important criterion for logistic regression model is the pseudo R2. SPSS
presents two R2 measurements to estimate how much of the variation is accounted for by the model. Cox and
Snell's R2 imitates the linear regression R2 based on the likelihood, and Nagelkerke's R2 is a modification of
the Cox and Snell’s coefficient to ensure that it varies only from 0 to 1. The model has a Nagelkerke value
of 0.728.

Classification matrices were also calculated to assess how well the model fitted the data. It correctly
classified 100% of the car cases and 0.0% of the bus cases. The predictions were 59.5% accurate. This
prediction is based on the model when only the constant is included. The overall percentage of the true
predicted have increased about 27.2% from 59.5% to 86.7% when all the independent variables included in
the model. The predictions were 86.7% accurate. On the whole, we can use this changing model. The
percentage scored is when all the exploratory variables are included in the model. 

A sub sample from the whole data was chosen randomly using SPSS. The random number generators
dialog box in SPSS (Mersenne Twister) allows you to select the random number generator and set the starting
sequence value so you can reproduce a sequence of random numbers. Mersenne Twister is a newer random
number generator that is more reliable for simulation purposes. If reproducing randomized results from version
12 or earlier is not an issue, use this random number generator. The model was tested for its validity. The
same variables were tested for their significant in clarifying the mode choice behavior. As the same results
were obtained, this verified that the model yields sound results. -2 Log likelihood, Cox & Snell R Square,
Model χ2 and Nagelkerke R2 values showed that the model use to predict the travel mode is acceptable. 

In summary, the results attained have shown that some measures are significantly affecting the travel mode
switching. The current study is the first of its kind to explore the Libyan scenario in the matter investigated.
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