Irmllln-llllului-

s
wapn

Knowledge of the Concept Light Rail Transit:
Determinants of the Cognitive Mismatch
between Actual and Perceived Knowledge

Lieve Creemers, Hasselt University, Belgium
Mario Cools, Hogeschool-Universiteit Brussel, Belgium
Hasselt University, Belgium
Research Foundation Flanders (FWO), Belgium
Hans Tormans, Hasselt University, Belgium
Davy Janssens, Hasselt University, Belgium
Geert Wets, Hasselt University, Belgium

Travel Behaviour Research: Current
Foundations, Future Prospects

13th International Conference on Travel Behaviour
Research
Toronto 15-20, July 2012




Knowledge of the Concept Light Rail Transit:
Determinants of the Cognitive Mismatch between Actual
and Perceived Knowledge

Lieve Creemers, PhD Candidate

Transportation Research Institute (IMOB), Hasselt University, Wetenschapspark 5
bus 6, BE-3590 Diepenbeek, Belgium

Phone: +32(0)11 26 91 34

E-mail: lieve.creemers @uhasselt.be

Mario Cools, Assistant Professor

!Centre for Modelling, Information and Simulation (CIMS), Hogeschool-Universiteit
Brussel, Warmoesberg 26, BE-1000 Brussels, Belgium

*Transportation Research Institute (IMOB), Hasselt University, Wetenschapspark 5
bus 6, BE-3590 Diepenbeek, Belgium

3Research Foundations Flanders (FWO), Egmontstraat 5, BE-1000 Brussels, Belgium
Phone: +32(0)2 210 12 41

E-mail: mario.cools@hubrussel.be

Hans Tormans, PhD Candidate

Transportation Research Institute (IMOB), Hasselt University, Wetenschapspark 5
bus 6, BE-3590 Diepenbeek, Belgium

Phone: +32(0)11 26 91 37

E-mail: hans.tormans @uhasselt.be

Davy Janssens, Assistant Professor

Transportation Research Institute (IMOB), Hasselt University, Wetenschapspark 5
bus 6, BE-3590 Diepenbeek, Belgium

Phone: +32(0)11 26 91 28

E-mail: davy.janssens @ uhasselt.be

Geert Wets, Full Professor

Transportation Research Institute (IMOB), Hasselt University, Wetenschapspark 5
bus 6, BE-3590 Diepenbeek, Belgium

Phone: +32(0)11 26 91 58

E-mail: geert.wets@uhasselt.be

Abstract

The Flemish public transport company “De Lijn” is planning the development of a
new Light Rail network for medium range distance trips (10 to 40km). A challenge
exists in the fact that the concept of Light Rail Transit (LRT) is relatively unknown in
Flanders. Therefore this paper explores the knowledge of the concept ‘Light Rail
Transit” among the Flemish population. To investigate the knowledge, two separate



binary logit models are estimated to explore the determinants of the overall actual
knowledge and the determinants of a cognitive mismatch. The results show that age,
sex, public transit use, household size, bicycle ownership and weekly number of
shopping activities contribute significantly to the overall actual knowledge of the
LRT-concept. Besides, cognitive mismatch is only significantly affected by age and
gender. Moreover, the results reveal a serious lack of knowledge of the concept of
LRT. Consequently, a successful implementation of the LRT-system in Flanders may
be jeopardized and thus it is of crucial importance to raise the level of knowledge. A
first option is knowledge acquisition based on experience of the transit network. In
this view, it can be a good idea to develop “travel-one-day-for-free” marketing actions.
Second, it is important to provide information to the travelers by contriving
information campaigns based on the determinants identified by the models. How the
campaigns should be constructed from an intrinsic and psychological point of view
and deliberating between the methods of communication to reach the various target
groups are some important considerations for further research.
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1. Introduction

Urban sprawl in Flanders (the Dutch speaking, northern part of Belgium) has lead to a
strong spatial fragmentation of social and economic activities. As a result, medium
distance trips (10 to 40km) increasingly gain importance. However, there are no
adequate public transport options available for this kind of trips that can act as a
complete competitive alternative for the car. As a result, traffic congestion on the
main roads is hard to combat and even increasingly affects the underlying secondary
road network. To bridge the gap between demand and supply of public transport
options for these medium distance trips, large infrastructure investments are planned
by the (monopolistic) Flemish public transport company “De Lijn” (De Lijn, 2002;
Varinia, 2008), with a clear emphasis on the construction of different Light Rail
systems. Note that these investments are generally proposed in the context of broader
defined objectives such as achieving a more environmentally friendly and sustainable
travel behavior.

Until now, only one Light Rail system is implemented in Flanders, namely the 19"
century developed coastal tram, which interconnects the coastal municipalities over a
total distance of 67km. In spite of the relative success of this system, the concept of
Light Rail Transit (LRT) is relatively unknown in Flanders, because nowhere else in
the region Light Rail systems were implemented and the coastal tram was never
marketed as a Light Rail system.

This paper explores the knowledge of the concept ‘Light Rail Transit’ among the
Flemish population. If a lack of knowledge can be detected, it is important to provide
information about this particular mode and dispel misperceptions so travelers might
base their travel decisions on a more accurate and complete view of the situation. One
way to achieve this is to provide information through professional marketing and
information campaigns. However, knowledge of the concept LRT may vary from
person to person. To be most efficient, campaigns should take into account these
inter-personal differences. Therefore, this paper investigates the inter-personal
determinants of the actual knowledge of LRT and the ones influencing a cognitive
mismatch between the actual and perceived knowledge of LRT. By identifying these
determinants, customized campaigns can be developed for Flanders.

The remainder of the paper is structured as follows. First, a literature review is given
in Section 2. Consequently, Section 3 describes the data that was collected as part of
this study. Section 4 explains the theoretical background of the applied statistical
methodology. Thereupon, the results of the descriptive statistics of the level of
knowledge of the concept LRT and the results of the statistical analysis are discussed
in Section 5. Finally, Section 6 provides the most important conclusions and
formulates policy recommendations and avenues for further research.



2. Literature Review
2.1. Knowledge Gap and Misperceptions

As for instance reported by Creemers et al. (2012), the success of a Light Rail system
depends on a multitude of features, which can be broadly categorized into 4 classes:
system-specific, socio-economic, policy-related and regional characteristics. In
addition, it is reasonable to expect that there is an inter-personal cognitive aspect
playing: the level of success of a new Light Rail system might depend on people’s
knowledge of the system. This is confirmed by various studies which state that a lack
of system knowledge can be considered as an important barrier of public transport use
(Dziekan and Dicke-Ogenia, 2010; Bonsall et al., 2004; Brog, 2002). In addition,
Dziekan (2008) states that travelers can only choose between travel options of which
they are sufficiently aware. Especially habitual travelers are not aware of the
complete set of travel options, even when the alternative options have more benefits
in terms of travel time, travel costs and environmental costs. As a result, the traveler
is not always taking the optimal choice (Dziekan and Dicke-Ogenia, 2010).

Several studies state that sub-optimal travel decisions might arise when they are based
on a distorted view of the actual situation (Guo, 2011; Bonsall et al., 2004; Chorus et
al., 2007). In particular, Guo (2011) notices that scale distortions on a transit map
have a profound impact on passengers’ travel decisions, path choices in particular.
Furthermore, Bonsall et al. (2004) indicate that people with little experience of bus
use generally overestimate bus journey attributes (e.g. fares, access/egress, waiting
and in-vehicle travel time) and generally underestimate car journey attributes. One
reason for these misperceptions is the lack of system knowledge. Notwithstanding,
these kind of distortions have far-reaching consequences which in general encourage
car use and adversely affect more sustainable modes of transport.

2.2. Increasing Knowledge and addressing Misperceptions

Providing information to the travelers plays a crucial role in knowledge acquisition
(Chorus et al., 2007; Rose and Ampt, 2001) and therefore contributes to dismissing
distortions in human perceptions. This is confirmed by Dziekan (2008), who stated
that knowledge of the public transport system will increase through professional
marketing and information campaigns. Moreover, Cronin and Hightower (2004)
argued that informing travelers about the public transit service is one of the most
important objectives of marketing campaigns.

Dziekan (2007) investigated the learning process associated with the use of an
unfamiliar public transport system in Stockholm and concluded that a certain
cognitive effort is required to learn the system. Dziekan illustrated that knowledge
was acquired very quickly in the first days of using the public transport system and
concluded that it is vital to provide information to the traveler in the very beginning
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to support this learning process. Brog (2002) and Dziekan (2008) state that using the
system and gaining experience will correct distorted perceptions in people’s thinking
and will raise the level of knowledge.

Beale et al. (2007) explored whether public transit’s information enriching campaigns
could correct misperceptions (e.g. overestimating in-vehicle travel time, waiting time,
fares...) that are negatively affecting bus use. A first trial, a general campaign,
focused on mitigating common misperceptions by incorporating “facts” in the
marketing material. The results of the marketing campaign were mixed. Some groups
increased their bus use while others, particularly young males and travelers with little
experience of buses, embedded their negative opinions even more. To prevent such
unwanted effects of a general campaign, Beale et al. (2007) adopted a more targeted
approach. The second trial was tailored at mitigating misperceptions of travelers who
did not use public transit often but were willing to consider doing so. The results of
the tailored approached indicated an increase in bus use, especially by males, pointing
out that some misperceptions were discarded.

2.3. Market Segmentation

As reported above, travelers are very diverse and respond in a different way to
marketing campaigns (Beale et al., 2007). As a result, marketing and information
campaigns that are fine-tuned on specific target groups lead to more efficient and
effective results, as they will better match backgrounds of the traveler. General
socio-economic characteristics (age, gender, income and automobile ownership), trip
characteristics (trip purpose, time, trip destinations...) and frequency of use of the
transport mode (car, transit) are the most common base for segmentation in the field
of transportation (Cronin and Hightower, 2004; Shiftan et al., 2008).

Various studies highlight the importance of market segmentation in the global field of
transportation. Recent examples include Cools et al. (2009), Diana and Mokhtarian
(2009) and Diana and Pronello (2010). With regard to public transit, Cronin and
Hightower (2004) pinpointed market segmentation as one of the most valuable and
useful marketing strategies in public transit organizations. Guiliano and Hayden
(2005) described market segmentation as a profitable marketing strategy in order to
increase transit ridership. In line with this, Beale et al. (2007) indicated that market
segmentation is an effective approach to increase transit use without providing
unwanted effects in other segments. In addition, Shiftan et al. (2008) applied market
segmentation in order to design more efficient transit services.

A particular application of market segmentation in the field of public transit
marketing is the Individualized Marketing approach reported by Brog et al. (2002).
Individualized Marketing has the purpose to correct misperceptions in public transit
and to decrease car use. For this, households are contacted in a personal way and
subsequently segmented in several categories. Each segment receives a “treatment”
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that is determined by their specific needs, ranging from no further contact to mailing
a generic brochure or a reward gift to encourage more frequent use of public transit.
This individualized approach is proven to be highly successful, but is on the other
hand very expensive and time consuming.

3. Data Collection

To investigate the knowledge of the concept Light Rail Transit, data were collected
by means of a self-reported questionnaire. Because of the numerous advantages of
web-based surveys, which have been well documented (Sperry et al., 2012; Wright,
2005; Pan, 2010), the questionnaire was mainly distributed on the internet. To
overcome the potential sample bias caused by the underrepresentation of unemployed
and lower income groups and the overrepresentation of young adults in web-based
surveys, additionally traditional paper and pencil questionnaires were distributed.
After all, literature (see e.g. Hart et al. (2012); Arentze et al. (2005); Fan and Yan
(2010); Smith and Spitz (2010)) attributes this sample bias mainly to differences in
internet access.

The survey was conducted on a person-based level and complete information of 492
respondents (aged 18 or older) was collected. The survey consisted of two main parts.
The first part encompassed a personal questionnaire were various socio-economic
indicators of the respondents were queried (e.g. age, gender, income, household size)
as well as the public transit use expressed in terms of the frequency of using the
diverse public transport modes. Moreover, the survey asked how often the
respondents perform a work trip, a shopping trip and a leisure trip. These three types
of trips were specifically queried since these are the most frequently performed trips
according to the Flemish national travel survey. Cools et al. (2010) reported that they
account for 50.5% of the trips made by the Flemish people. To limit response burden,
other trip purposes like business trips and bring/get activities, were not considered.
Table 1 displays an overview of the variables collected in the personal questionnaire,
together with their descriptions and the corresponding measurements units. Due to the
large amount of variables in the survey, the table is confined to the variables that are
included in the final models which are reported in the results section of this paper
(Table 6 and Table 7).

The second part of the survey queried information about the perceived and revealed
knowledge of LRT. Perceived knowledge was measured by the question “Do you
exactly know the meaning of Light Rail Transit? (Yes/No)”. Revealed knowledge
was tested in two ways. First, respondents were confronted with a list of public transit
pictures which contained a Light Rail system, a subway, a tram, a train and a
trolley-bus. From this list, the respondents were asked to indicate the correct Light
Rail system. Second, the respondents were asked to give their own worded definition
of LRT. These definitions were compared to the definition as was established by the
International Association of Public Transport (UI'TP) and were classified as correct or
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incorrect. The UITP defines Light Rail Transit as “an electric rail-borne form of
transport which can be developed in stages from a tramway to a rapid transit system
operated partially on its own right-of-way. It stand midway between conventional
urban tram systems at one extreme and heavy rail or underground metropolitan
railway at the other.”

Table 1: Overview of Variables included in the Final Models

Variable Definition Measurement Unit

Age Years passed since birth Years

Sex Gender Man / Woman

Household size The number of members in the Absolute values
household

Number of bicycles The number of bicycles in the Absolute values
household

Number of  shopping The number of weekly shopping Absolute values

activities activities made by the respondent

Frequency of using Public =~ Regularity of public transport use Daily, weekly, monthly, several

Transport times a year, never

The final part of the questionnaire contained a stated adaptation experiment in which
the respondents had to indicate their preferred mode based on various system-specific
attributes like cost and travel time. A detailed discussion of the results of this
experiment is provided by Creemers et al. (2012).

The observations in the sample were weighted to achieve an optimal correspondence
between the survey sample composition and the Flemish population. These weights
are calculated by matching the marginal distributions of the sample and the
population, based on the personal attributes age and gender of which perfect
knowledge for Flanders is available (NIS, 2010). The weighted frequencies of the
respondents’ characteristics can be found in Table 2.

Table 2: Weighted Frequencies of Respondent Characteristics

Age class Man Woman Total
18-24 5.1% 5.0% 10.1%
25-34 7.8% 7.7% 15.5%
35-44 9.4% 9.1% 18.5%
45-54 9.4% 9.1% 18.5%
55-64 7.6% 7.6% 152%
65+ 9.6% 12.6% 22.2%
Total 48.9% 51.1% 100%




4. Modelling Methodology

Recall that the main objective of this paper is to investigate the Flemish level of
knowledge of the LRT-concept and to identify the determinants of the actual
knowledge and cognitive mismatch between actual and perceived knowledge of the
concept. To obtain primer understanding of the level of knowledge, simple descriptive
analyses are used. To gain a more refined insight into the determinants, a suitable
modeling technique is required. Since both actual knowledge and cognitive mismatch
have a binary outcome (Yes/No), the most appropriate model to estimate is a binary
logit model.

Let Y; denote the binary outcome indicating the acquisition of actual
knowledge/cognitive mismatch (Yes/No) for the i-th observation. This outcome is
Bernoulli distributed with success probability P(Y=1) = n. Formally, the density of
this distribution can be written as (Molenberghs and Verbeke, 2005)

f(y) = exp{yln[ij+ln(l—7r)}. (1)
1-7

The natural link function for a binary model is the logit link, leading to the classical
logistic regression model. The mean response is modeled as (Molenberghs and
Verbeke, 2005)

logit[n(x)] = log () =a+ fx+..+6x, . (2)
1—7(x)
Here, lir(x()) denotes the odds, « the intercept, [ T the vector of model
—7(x

parameters to be estimated and X" the vector of explanatory variables. At times, the
probit link is used instead of the logit link but both functions behave very similarly
and provide approximately the same parameter estimates (Molenberghs and Verbeke,
2005). The unknown parameters are attained by maximizing the log likelihood using
a ridge-stabilized Newton-Raphson algorithm. The log-likelihood function is of the
form (SAS Institute Inc. 2011)

L(y, 14, 0) =Zlog(f(yi,ﬂi,¢>>. 3)

Where y; represents the response for the i-th observation, y; the mean, and ¢ the

dispersion parameter. Equation (2) can be rewritten to the equivalent form



2(x0) = exp(@+ Bx+...+ B.x,) . @)
[1+exp@+ Bx+..+ B.x)]

According to Equation (2), the estimated parameters should be interpreted as the
change in the predicted log odds for a one unit change in the corresponding
explanatory variable. In this paper, the odds is delineated as the probability of
knowledge acquisition divided by the probability of no knowledge acquisition (Model
1), and as the probability of a cognitive mismatch divided by the probability of no
cognitive mismatch (Model 2). A common way to interpret the results, is by
calculating the Odds Ratio (OR), which can be attained by taking the exponent of the
parameter estimate (eP). If the outcome of the OR is smaller (resp. greater) than 1,
than it corresponds to a decrease (resp. increase) in the odds for a one unit increase in
the explanatory variable. This implies a decrease (resp. increase) in the probability of
having (overall) actual knowledge (Model 1) or having a cognitive mismatch (Model
2) for every unit raise in the corresponding explanatory variable. A second way to
interpret the parameters is by focusing on the sign of the estimated parameter, which
determines whether m(x) - respectively the probability of actual knowledge and the
probability of a cognitive mismatch - is increasing or decreasing as X increases
(Agresti, 2002).

Two separate models are estimated to explore the determinants of the actual
knowledge (Model 1) and the determinants of a cognitive mismatch (Model 2). An
elaborate description of the considered variables is already provided in the previous
section. The models were constructed by applying forward selection to find the most
relevant variables in the model. The final models are then checked for
multicollinearity to ensure the reliability of the parameter estimates. Multicollinearity
is assessed using Variance Inflation Factors (VIF). The results of the analysis do not
indicate problems of multicollinearity. The outcome of the model estimations are
presented in the next sections.

5. Results and Discussion
5.1. Descriptive Analysis

The results of the descriptive analysis of the survey are displayed in Table 3. From
this table one can see that only a minority of the respondents (34%) stated they
understand the meaning of the concept Light Rail Transit (perceived knowledge). For
those respondents who claimed they had knowledge about the LRT-concept, also
actual knowledge was tested. The results indicate that about 69.9% of the respondents
were able to mark the correct picture with a Light Rail system. The remaining 30.1%
who were unable to mark the correct picture, could be further subdivided into 6.7%
who had absolutely no idea, 10.3% who indicated subway, 7.0% tram, 4.3% train and
finally 1.9% trolley-bus. The second way of testing actual knowledge of the
LRT-concept was by asking the respondent to provide a definition of LRT. Only 57%
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was able to give a (quasi-)correct definition of the concept LRT. Note that the
definition was considered ‘quasi-correct’ if (some of) the following key-words (or
their synonyms) were part of the respondent’s definition: separate railway bedding,
express tram, between tramway and train, regional transit system. Actual knowledge
was not investigated for respondents who claimed they had no knowledge of LRT.
This was a conscious choice, since the survey also contained a stated adaptation
experiment as indicated in Section 3. Thus, it was necessary to acquaint the
respondents travelers with a correct definition of LRT such that they based their
answers in the stated adaptation experiment on correct information.

Furthermore, Table 3 displays the share of respondents having overall actual
knowledge, which is defined as respondents who marked the correct LRT-picture and
provided a quasi-correct definition. Note that given the logic structure incorporated in
the questionnaire, by definition these respondents also stated that they had knowledge
about the LRT-concept. It is also noteworthy to indicate that respondents who
indicated they had no knowledge are assumed to have no overall actual knowledge
because of the definition acquaintance reported before. It is striking that only 15% of
the respondents had overall actual knowledge of the concept LRT, implying that as
many as 85% does not know the true denotation of LRT. Finally, the cognitive
mismatch, defined as the difference between the stated (perceived) knowledge and the
overall actual knowledge, is quantified. The results indicate that 2 out of 10
respondents were subject to a cognitive mismatch. When the cognitive mismatch is
assessed for respondents who stated they had knowledge of the LRT-concept,
cognitive mismatch accumulated to 57% (=96.1/167.7). It can be concluded from
above results that Flemish people have a major lack of knowledge of the concept LRT,
which can lead to above mentioned sub-optimal travel decisions and to an
unsuccessful implementation of the system.

Table 3: Descriptive Results of the Various Knowledge Levels

Yes No Total
Frequency  Percent Frequency Percent Frequency Percent
Stated/Perceived knowledge 167.7 34.1 % 324.3 65.9 % 492 100 %
Actual knowledge (picture) 117.2 69.9 % 50.5 30.1 % 167.7 100 %
Actual knowledge (definition) 95.4 56.9 % 72.3 43.1 % 167.7 100%
Overall actual knowledge 71.6 14.5 % 420.4 85.5% 492 100%
Cognitive mismatch 96.1 19.5 % 395.9 80.5% 492 100%

5.2. Model Estimation Results
5.2.1. Overall Results

Table 4 displays the results of the overall significance tests for the final models. The
most marked finding from this table are the socio-economic variables age and sex,
which were significantly contributing to both (overall) actual knowledge and a
cognitive mismatch (p-values <0.05). Age turns out to be the most important
determinant when modeling the cognitive mismatch (smallest p-value), while sex is



the most influencing determinant of actual knowledge. Since age and sex are the only
significant variables influencing a cognitive mismatch, these are two important
determinants that need to be considered when developing marketing campaigns to
raise the state of knowledge among the Flemish population. This finding is confirmed
by literature, which shows that age and gender are common characteristics for market
segmentation in the field of transportation (Cronin and Hightower, 2004; Shiftan et al.,
2008). The results from the model predicting actual knowledge show that, next to age
and gender, also other variables significantly affect the actual understanding of the
concept LRT, namely the respondent’s current public transit use and the number of
weekly shopping activities made by the respondent. Also this finding is in line with
literature (Cronin and Hightower, 2004; Shiftan et al., 2008) indicating that trip
purpose and frequency of use are important determinants for travel market
segmentation. In addition, literature shows that automobile ownership is an additional
base for market segmentation. However, in this study, the effect of automobile
ownership could not be confirmed. Notwithstanding, the number of bicycles in the
household, which is also an indicator for the range of travel options, does have a
significant effect on the actual knowledge of the LRT-concept. The significance of
bicycle ownership can be accounted for by the fact that bicycle ownership is to some
extent an expression of environmental awareness, just like public transit use. Finally,
it was found that household size was a significant determinant of actual knowledge as
well.

Table 4: Results of the Overall Significance Type I11-

Parameter DF  Overall actual knowledge Cognitive mismatch
Chi?  P-value  Sgn. Chi?  P-value Sgn.
Age 2 8.13 0.0172 * 37.93 <0.0001  H**
Sex 1 8.77 0.0031 woE 7.58 0.0059 o
Frequency of public transport use 4 13.13 0.0107 * / / /
Household size 1 7.64 0.0057 ok / / /
Number of bicycles 1 8.71 0.0032 ok / / /
Number of shopping activities 1 6.42 0.0113 * / / /

* P-value <.05, ** P-value < .01, *** P-value < 0.001
5.2.2. Overall Results

The parameter estimates and their standard deviations are shown in Table 5. As
expounded in Section 4, the estimated parameters should be interpreted in terms of
odds ratios (ORs), or according to the sign of the parameter.

The results point out that the odds of actual knowledge in the age category 18-34
equals 1.68 times the odds of actual knowledge in the age category 65+. This implies
that the probability of actual knowledge of LRT is significantly higher in the youngest
age group compared to the oldest category. Although not significant, there is an
indication that the 35-64 year olds are more likely to have actual knowledge than
people over 65 years. For the cognitive mismatch model, it is striking that people
above 65 have significant higher probability on a cognitive mismatch than both
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younger categories. This is in line with the results of the actual knowledge model.
Consequently, a general conclusion can be drawn that people above 65 years of age
are more likely to have less understanding of the concept LRT and have a higher
probability of a cognitive mismatch compared to the younger age categories. Several
explanations can be formulated to explain the role of age. First, the degree of habitual
behavior among older persons is higher, which forms a threshold for new transport
options (see Section 2). Older people are more conservative and reserved for new
technology. Second, young persons are more familiar with new and modern media
like smart-phones, facilitating the wide-spread access to real-time information sources
such as news bulletins. Consequently, young persons are more acquainted with the
planned LRT-projects. Third, the use of the English term “Light Rail Transit” can also
be a barrier in the acquisition of knowledge for elderly, since they are less confident
with this language.

Next to age, gender also contributed significantly to both models. With regard to the
actual knowledge model, males are more likely to have knowledge of the concept
LRT than women. This can be explained by their greater interest in technology.
However, as can be derived from the parameter estimates of the cognitive mismatch
model, men have a higher probability on a cognitive mismatch compared to woman.

As mentioned in the previous subsection, current frequency of public transport use
appears to be a significant determinant in the actual knowledge model. In particular,
daily public transport users have higher probability of having actual knowledge when
compared to persons who occasionally use public transport. One possible reason is
that public transit users make more conscious choices of their travel options. As a
result, they are more susceptible to innovations and more open to other forms of
public transport than the habitual car users. Consequently, they will quickly become
acquainted with this new form of public transit.

Household size contributed significantly to the actual knowledge of the concept LRT.
The OR for this variable shows that an additional family member will decrease the
odds of actual knowledge with 29.2%. Thus, every increase in the household size
significantly lowers the likelihood of actual knowledge. A similar conclusion can be
drawn for the number of shopping activities, where a larger number of weekly
shopping activities decreases the probability of having actual knowledge. These
results are in line with expectations, since larger households and a high number of
shopping activities enhance car use and consequently diminish the interest in more
sustainable forms of transport, like LRT. The opposite is true for the number of
bicycles in the household. Every increase in number of bicycles will increase the odds
of actual knowledge with 27.0%. As noted before, bicycle ownership could be seen as
a proxy for environmental awareness which increases the interest in (innovative)
sustainable transport modes such as LRT.
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Table 5: Models Parameter Estimates together with standard errors and OR

Parameter Overall actual knowledge Cognitive mismatch
Estimate S.E. OR Estimate S.E. OR
Intercept -0.4665'  0.4822 / -0.6752  0.2269 /
Age
18-34 0.5202 02070  1.6824  -1.5357 0.2936  0.2153
35-64 0.1986' 02216  1.2197 -1.5793  0.2924  0.2061
65+ Ref. Ref. Ref. Ref. Ref. Ref.
Sex
Man 0.4208 0.1453  1.5232  0.6642  0.2445 1.9429
Woman Ref. Ref. Ref. Ref. Ref. Ref.
Frequency of public transport use
Daily Ref. Ref. Ref. / / /
Weekly -0.5173" 04458  0.5961 / / /
Monthly -0.4304' 04463 0.6502 / / /
Several times a year -1.2510 04213 0.2862 / / /
Never -1.4285  0.5070  0.2397 / / /
Household size -0.3452  0.1293  0.7081 / / /
Number of bicycles 0.2387 0.0840  1.2696 / / /
Number of shopping activities -0.2637  0.1097  0.7682 / / /

"'Not significant at the 0.05 level

6. Conclusions and Policy Recommendations

In this paper, various levels of knowledge of the concept LRT in Flanders were
explored. The results revealed a serious lack of knowledge of Flemish people
regarding the concept of LRT. Literature (e.g. Dziekan and Dicke-Ogenia, 2010)
describes that such lack of knowledge can lead to sub-optimal travel decisions which
in general hamper the use of sustainable transport modes. Consequently, a successful
implementation of the LRT-system in Flanders might be jeopardized and thus it is of
crucial importance to raise the level of knowledge. According to literature (e.g. Beale
et al., 2007; Dziekan, 2008), this can be achieved in two ways.

A first option is knowledge acquisition based on experience of the transit network. It
was shown that knowledge of an unfamiliar transit system was acquired very quickly
in the first days of using the system and that gaining experience will correct
misperceptions. In this view, it can be a good idea to develop
“travel-one-day-for-free” marketing actions when implementing the new Light Rail
system in Flanders. In this way, knowledge of the Light Rail system can be enhanced.

Second, it is important to provide information to the traveler by contriving
information campaigns. These campaigns are most efficient if they are fine-tuned
according to the principles of market segmentation. In this view, the paper explored
the socio-economic determinants of the (overall) actual knowledge and the
determinants influencing a cognitive mismatch. From the models it was concluded
that campaigns should target older people, larger households and households making
frequent shopping trips. The latter group can for example be reached in supermarkets.
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The results also showed that campaigns should focus on non-public transit users. E.g.
information campaigns can be posted along the road network. Finally, information
and marketing campaigns should be tailored both on males and females, since it was
shown that both sexes have problems in understanding the concept LRT. How the
campaigns should be constructed from an intrinsic and psychological point of view
and deliberating between the methods of communication to reach the various target
groups are some important considerations for further research.
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