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Traffic Risk Perception and Loyalty of LAMAT Users in Phnom Penh
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1—Introduction

The term “LAMAT" refers to the indigenous public
transport modes that are locally adapted, modified,
and advanced for a certain transport service in a par-
ticular city or region?. LAMAT (Locally, Adapted,
Modified, and Advanced Transport) has been pro-
posed and used instead of the term “paratransit”
because the concepts of paratransit are quite different
between developed and developing countries and
because numerous descriptions (e.g., informal trans-
port) have been given for paratransit in Asian develop-
ing countries. LAMAT modes include motorcycle taxis,
auto-rickshaws, microbuses, and minibuses.

LAMAT plays a significant role in Asian developing cit-
ies because it provides flexible, available, and afford-
able transport services to many transport poor.
However, LAMAT operates under a high risk of traffic
accidents. LAMAT operations are mostly unregulated
and profit-based motive. Often, LAMAT drivers receive
insufficient training, and to maximize the profits, seek
for customers in a risky manner and save on operating
costs through minimal vehicle maintenance. Drivers
may also work longer hours per day under various
weather conditions. Dangerous driving behaviors and
non-standardized, old, poorly maintained, and over-
loaded vehicles are the major factors contributing to
high risk of traffic accidents involving LAMAT services.
Users’ choice of a LAMAT mode to safely arrive at a
destination depends on the level of traffic risk that they
perceive (i.e., traffic risk perception). Users who are sat-
isfied with good LAMAT service tend to repeat patron-
age (i.e, user loyalty), while those who perceive high
traffic risk are less satisfied with the service and thus
tend to shift to a safer transport mode. Traffic risk per-

ception seems to have negative effects on satisfaction

and loyalty of LAMAT users, but there appear to be no
studies on such effects in the literature.

The objective of this study is to explore the effects of
traffic risk perception on satisfaction and loyalty of
motorcycle taxi and auto-rickshaw users in Phnom
Penh, as a case study. Users of motorcycle taxis and
auto-rickshaws might face high risk of traffic accidents
due to the dangerous driving behaviors and these

vehicle characteristics (e.g., small, unprotected, old).

2—Hypotheses and theoretical background

There are three hypotheses (H1, H2, and H3). The first
hypothesis states that satisfaction has a positive effect
on user loyalty. This is because users who are satisfied
with a LAMAT service are more likely to repeat
patronage and to recommend the service to other
people. The second hypothesis states that traffic risk
perception has a negative effect on satisfaction. This is
because users would have lower satisfaction level
when they perceived a higher risk of traffic accidents
involving LAMAT service. And the third hypothesis
states that traffic risk perception has a negative effect
on user loyalty. This is because users who perceive
higher risk of traffic accidents are less likely to contin-
ue using LAMAT service.

The three hypotheses will be tested under a structural
equation model (SEM), as illustrated in Figure—1. SEM

is a multivariate regression model that examines the

User
loyalty

Traffic risk ) _
Satisfaction

HFigure—1 The conceptual model
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theoretical models by testing hypotheses, in order to
better understand the causal relationships among
interested variables. The interested variables are the
three latent variables, namely traffic risk perception,
satisfaction, and user loyalty. These latent variables are
unobservable variables which require indicators to
measure them.

Traffic risk perception is defined as subjective assess-
ment of the risk associated with a traffic situation?. In
previous studies, there are no standardized question-
naire items for measuring traffic risk perception for
general road users. Thus, to measure traffic risk per-
ception of LAMAT users, I developed four risk items
relating to risk perception, risk communication, direct/
indirect experiences with LAMAT traffic accidents, and
the overall safety perception. Examples of the first two
risk items are “I feel high risk of traffic accidents when
riding LAMAT” and “T often warn LAMAT drivers to
drive more carefully,” respectively.

There are two popular conceptualizations of satisfac-
tion: transaction-specific satisfaction which refers to
the individual-level and cumulative satisfaction which
refers to consumers’ total consumption experience?.
Since service quality and satisfaction can be used
interchangeably, T refer to service quality as cumula-
tive satisfaction, or users’ overall impression of LAMAT
service performance. Satisfied users are expected to
have a higher usage level of LAMAT service than are
dissatisfied users. To measure satisfaction, question-
naire items include the user satisfaction on overall
LAMAT service, driver behaviors, vehicle characteris-
tics, speed reliability, and fare.

Researchers have considered two behavioral intentions
as measures of user loyalty: one is the intention to
continue using LAMAT service, and another is the
intention to recommend the service to other people.
This study additionally considers two cases: the
LAMAT service was running as usual and there was an
improvement to the service?. Examples of question-
naire items include “T will use LAMAT when its service
runs as usual” and “I will recommend LAMAT service
to others when improvements are made to the service.”
The questionnaire items are subjectively evaluated

based on a 5-point scale (1: very unlikely, 2: unlikely,

3: neither, 4: likely, 5: very likely).

3—Case study

Phnom Penh, the capital city of Cambodia, has
approximately 2.1 million citizens. The current public
transport modes are public bus, Motodop, Remork,
long-tailed Remork, Taxi, and Cyclo”. The public bus
was introduced in 2014 on limited major roads, cover-
ing a total length of 51.5 km (Figure—2), which is not
accessible by many citizens. The bus is likely to have
little attraction to general citizens because many still
prefer door-to-door trips. This study focuses on the
operations of Motodop and Remork, which are the
most popular and active modes in Phnom Penh.
Motodop is motorcycle taxi (1 —2 passengers) and
Remork is auto-rickshaw (2 —6 passengers). Both
Motodop and Remork provide flexible, informal, and
door-to-door transport services to general citizens up
to 12 hours per day on a non-fixed route, non-fixed
time table, non-shared, and unregulated fare basis.

A questionnaire survey was carried out by 11 well-
trained surveyors via interviews with the actual users
of Motodops and Remorks in Phnom Penh, May 13—
20, 2016. The survey was conducted to collect the sub-
jective data and the user experiences with Motodop/
Remork services. The survey locations were the major
destinations including intersections, markets, and

intercity bus terminals (Figure—2).

BFigure—2 The survey locations in Phnom Penh
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Although the surveyors requested approximately 1,000
people—only 791 users voluntarily participated in the
survey. Respondents were recruited with an incentive
gift (i.e., a scarf), and took the average of 20—25 min-
utes to complete the questionnaire. After screening the
data, only 756 responses were with effective informa-
tion. Respondents aged 16—73 and were an average of
31.4 years old. Majority were female (73%) and could
monthly earn less than 401 USD (90%). There were
484 Motodop and 272 Remork users.

Respondents were requested to freely provide up to 3
aspects that they liked about Motodop/Remork ser-
vices. 1,105 mixed-responses were received from 649
respondents, and were then classified into the catego-
ries as shown in Figure—3. What users liked most
about Motodop services were fast travel speed, conve-
nience/availability, and cheap fare—while what users
liked most about Remork services were comfort, trans-
port capacity, and safety.

Majority of respondents (67%) were the habitual users
who rode Motodops/Remorks from 2 to 14 times per
week. The weekly frequency of riding Motodops was
up to 70 (average of 7.83) and Remorks was up to 28
(average of 4.40) times. Among all respondents, 8.6%
had 1-8 experiences of Motodop drivers being fined
by traffic police (equivalent to 13.4% of Motodop
users), and another 2.1% had 1—-3 experiences of
Remork drivers being fined (equivalent to 5.9% of
Remork users). The fines were given when Motodop/
Remork drivers violated the traffic rules; in other
words, the drivers deviated from the accepted proce-
dures and standards, which are the possible causes of
traffic accidents. Relatedly, 8.3% of Motodop users

reported having experienced 1—10 traffic accidents.

No choice

Capacity

Motodop
----- Remork

HFigure—3 What users liked about LAMAT services

Convenience

Among Remork users, 4.8% reported experiencing 1—
3 traffic accidents times, and another 0.4% had experi-
enced up to 8 accidents.

Respondents were further asked to evaluate eight fac-
tors that could possibly lead to traffic accidents, using
the 5-point scale. The factors were then ranked accord-
ing to mean scores, as shown in Table—1. Respondents
had the greatest concerns on the first four factors,
which should be considered to reduce the risk of traf-

fic accidents involving Motodop/Remork operations.

4—Results

Figure—4 shows the full structural equation model
that was developed using survey data collected in
Phnom Penh. The model includes 3 latent variables
and 3 contextual variables. Each latent variable is
operationalized using at least 4 indicators. For the con-
textual variables, the number of traffic accidents and
traffic fines, that users experienced when riding
Motodops/Remorks, are expected to have positive
effects on traffic risk perception. Additionally, the
weekly frequency of riding Motodops/Remorks is
expected to have positive effect on satisfaction. SPSS
AMOS 22 is used to estimate two separate models for
Remork and Motodop users.

For Remork users, the estimated results show that all
indicators are significant at 5-percent level. The overall
fit of model, which is assessed by x?2/d.f. = 2.648, GFI =
0.887, AGFI = 0.850, and RMSEA = 0.078, is accept-
able®. The contextual variables are significant, except
the number of traffic fines. Table—2 shows the results
of testing hypotheses for Remork users. The first
hypothesis is supported by a significant positive value;
so it is accepted. Results of the second and third

hypotheses show nonsignificant effects; therefore, it is

HTable—1 Possible causes of LAMAT traffic accidents
Factors Motodop Remork
Mean SD Mean SD
1 Dangerous driving behaviors 416 079 395 0.9
2 There are big trucks in the city 411 088 3.99 0.98
3 Low awareness of other road users 3.93 0.89 4.01 0.84
4 Poor traffic law enforcements 384 097 395 091
5 Poor infrastructures for traffic flow 3.48 0.96 3.65 0.96
6 Poor environmental conditions 343 090 352 0.89
7 Low quality of LAMAT vehicle 288 088 3.06 0.94
8 Low awareness of LAMAT users 246 113 266 1.26

Each item is based on the 5-point scale within the range 1—5.

050 ‘ BB ‘ Vol.19 No.4 2017 Winter



EHBERER 840 HERES I

concluded that traffic risk perception had no effects
on satisfaction and loyalty of Remork users.

For Motodop users, all indicators are significantly
related to their latent constructs (p < 0.01). The overall
fit of model, which is assessed by x?/d.f. = 3.688, GFI =
0907, AGFI = 0.878, and RMSEA = 0.075, is good®. All
the contextual variables are significant (p < 0.05) with
expected sign. Table—3 reports the results of testing
hypotheses for Motodop users. The first hypothesis is
supported by a significant positive effect; so the first
hypothesis is accepted. The second hypothesis is sup-
ported by a significant negative effect; thus it is also
accepted. However, result of the third hypothesis
shows a positive significant effect, opposite to what
was expected. Therefore, the third hypothesis is
rejected. This result indicates that users seem to toler-
ate the risk of traffic accidents involving Motodop ser-
vices and were likely to continue using the services.
There are two plausible reasons for this unexpected
result.

The first reason is that Motodop users who perceived
higher traffic risk might have had fewer choices of
transport modes. This was supported by the results of

an additional analysis. First, I summed the scores of

HTable—2 Testing hypotheses for Remork users

the four indicators of user loyalty, and then divided
the total scores into two levels: low (scores 4—11) and
high (scores 12 =20). The same procedure was per-
formed for traffic risk perception. Next, I identified the
proportions of users who chose to travel by Motodops
because they had no choice (i.e., no other public
transport mode available, do not own a vehicle, and
no one to drive them). I found that a large proportion
of users (63.4%) who chose to travel by Motodops
because they had no other choice also had high traffic
risk perception and high user loyalty scores. In Phnom
Penh, the Motodop services can be found almost
everywhere, whereas Remorks tend to only be avail-
able at specific places, such as major roads, major
intersections, markets, and intercity bus terminals. In
places where there is low availability of other public
transport modes, the Motodop services tend to be
riskier as Motodop drivers have less competitive ser-
vices to drivers of other modes.

Another possible reason is that the majority of
Motodop users (51.9%) are risk-takers. Users were divid-
ed into two groups: younger (aged < 30 years; 51.9%)
and older (aged > 30 years; 48.1%). A Welch’ s #-test
showed that younger users tended to have relatively

HTable—4 Share of “no choice”’ as a reason that users

Hypotheses Expected Findings Judgements f(-:‘aosf)ﬁsto travel by Motodop, among other
H1 Positive +0.43** Accepted — -
H2 Negative -0.08 Nonsignificant Traffic risk perception
H3 Negative +0.06 Nonsignificant Low (n=91) High (n = 393)
Note: Findings represent the standardized effects. *p < 0.05, **p < 0.01 Reject H3 Accept H3
Low (n = 24) No choice: No choice:
i User loyalt 1.2% 3.5%
HTable—3 Testing hypotheses for Motodop users yalty Accent H3 Reiact H3
Hypotheses Expected Findings Judgements High (n = 460) No choice: No choice:
0 0
H1 Positive +0.50%* * Accepted 128% 63.4%
H2 Negative —-0.22*%* Accepted
H3 Negative +0.16* Rejected

Note: Findings represent the standardized effects. *p < 0.05, **p < 0.01
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-
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lower total scores for traffic risk perception (13.7) than
did older users (14.2) [t (478.309) = -2.1, p = 0.038].
Thus, younger users might have underestimated the
risk of traffic accidents involving the Motodop ser-
vices. In particular, younger users might interpret the
traffic risk less efficiently than older and more experi-
enced users”. To this end, users might have been
more likely to continue using the Motodop services,
despite their fear of traffic accidents, not because they
were loyal to the services, but rather because they had

limited choice of modes and were risk-takers.

5——Implications

For Remork users, the results showed that traffic risk
perception had nonsignificant effect on satisfaction
and user loyalty. This implies that Remork operation
should be left as is.

For Motodop users, the results showed significant
effects. The users who perceived higher traffic risk
tended to have fewer modal choices, which made
them tolerate the traffic risk and continue to use the
Motodops. This implies that minimal safety policies/
regulations are required to improve the safety of
Motodop operations and user satisfaction. Based on
users’ responses in Table—1, the following feasible
policies/regulations might be suggested. First, addi-
tional training should be provided to current Motodop
drivers to improve their knowledge of general traffic
rules, safe driving behaviors, etc. Second, traffic laws
on the controls of speed, on-street parking, and big
trucks in the city should be strictly enforced. Further,
traffic safety campaigns might be regularly launched
in order to improve the awareness of traffic risk for all
road users. Finally, formalization of Motodop services
might also help to improve users’ traffic risk percep-
tion by ensuring more professional transport services,
better driving behaviors, and safety equipment

onboard (e.g., helmets).

6—Conclusion

This study examined the effects of traffic risk percep-
tion on satisfaction and loyalty of LAMAT (Motodop

and Remork) users in Phnom Penh. It was found that
users preferred to travel by Remorks because of their
safety, among other factors—as such, they had no
concerns regarding the risk of traffic accidents involv-
ing Remorks. However, users were dissatisfied with
risk of traffic accidents involving Motodop services,
but tolerated this risk and were likely to continue
using the services because majority of those who per-
ceived high traffic risk tended to have limited modal
choices and be risk-takers.

Due to the lack of mass transit supply in Asian devel-
oping cities, citizens continue to depend on LAMAT as
their main public transport modes. Most of current
LAMAT modes appear to be operated informally and
with minimal safety considerations. Citizens cannot
simply wish away these modes because of their asso-
ciated negative perceptions (e.g., risk of traffic acci-
dents), as these modes might be the only choices
available to them. To this end, minimal safety regula-
tions are immediately needed for current LAMAT
operations, especially Motorcycle taxis.

The study of traffic risk perception for LAMAT users
remains in its infancy. Whether the suggested policies/
regulations in this study can actually improve the safe-
ty for LAMAT operations requires further research.
Finally, more case studies are needed to generalize the

research findings in this study.
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Impacts of Low Cost Carriers on Intercity Passenger Demand in Japan
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ERRSMEARAMERMES

FTANDIL-TEL
TIRTOM Huseyin

1——Introduction and Objective

In comparison to full service carriers (FSC), low cost
carriers (LCC) provide cheaper ticket fares with less
comfort. LCC gained high growth rates in recent years
around the world, but LCC development in Japan was
lagging behind. Japanese Government regarded LCC
as means to stimulate stagnated air travel, increase
inbound tourism and improve regional economy.
Consequently, Japanese Government supported LCC
development by adopting several policy actions such
as easing technical regulations, preparing dedicated
terminals, providing discounts and allocating airport
capacity. Thanks to this favorable political environ-
ment, LCC started operations in Japan in 2012 and
quickly gained around 10% domestic market share by
2015. Moreover, Japanese Government expects LCC to
reach 14% domestic market share until 2020,

LCC can be good for people as they provide cheaper
services and more accessibility, but they also pose a
threat to other operators. In order to argue proper pol-
icy measures towards more balanced and sustainable
transport service, it is necessary to estimate the
impacts of LCC growth on intercity transport demand
pattern, operators and passengers at country scale.
Therefore, this study aims at developing a demand
model framework to measure LCC impacts with sce-

nario-based approach.

2—Model Development

Figure—1 shows the structure of the model that fore-
casts travel demand for FSC, LCC and rail modes over
50 zoning system which is similar to prefectural divi-
sion of Japan, except Hokkaido Prefecture is divided

into four regions. The model consists of three

TRIP GENERATION SUB-MODEL

—

Originated Traffic at Each Zone

Inclusive value

DESTINATION CHOICE SUB-MODEL |~

\

OD Demand Matrix

Inclusive value

MODE CHOICE SUB-MODEL —

Demand for Each Mode
HFigure—1 Model Structure

sub-models that are interconnected with inclusive val-
ues, similar to the model developed by Kato et al?.
Trip Generation Sub-Model forecasts total traffic vol-
ume generated in a zone. Destination Choice Sub-
Model distributes this traffic into destination zones.
Mode Choice Sub-Model further distributes OD

demand to each mode.

2.1 Mode Choice Sub-Model

Mode Choice Sub-Model is formulated as a discrete
choice model based on random utility theory. In the
scope of this study, utility of a mode is calculated
according to mode attributes only as shown in (D -
(3). Choice probabilities are calculated in two steps
using a nested structure as shown in (4) - (6). In first
step, there is a choice between rail and air and in sec-

ond step there is a choice between FSC and LCC.

Vgait = B1Fare + ﬁz_railTime (1>
Visc = BiFare + By qiyTime + BsInv. Freq + By psc (2)
VLCC = BlFaTe + ﬁziairTime + 3317117. FT‘eq + ﬁ‘l—,LCC (3)

eZ.Vi
P = m (4)
j
1
Vair = }—/ln(eVVFSC + e¥Vicc) (5)
eyvk
P, = Pyir W (6)
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Parameters of the Mode Choice Sub-Model were cali-
brated using Inter-regional Travel Survey 2010. This
data set contains individual choice data for air, rail,
sea, bus and car over 207 zone system covering entire
Japan. But, there were no domestic LCC in 2010. As an
approximation, Skymark Airlines was considered as an
LCC since it provided lower ticket fares comparing to
other airlines. Still, Skymark routes were very few
which limited the available data and affected the qual-
ity of model calibration. Regarding mode attributes,
(time, fare and frequency) data were obtained using
NITAS (National Integrated Transport Analysis System)
software. Individuals were grouped based on travel
purpose as business and other than business.
Table—1 shows the calibration result for Mode
Choice Sub-Model. Test results indicate that coeffi-
cients are significant except FSC constant for other
purpose travelers. Signs of all coefficients are mean-
ingful and hit ratios are quite good. But, Value of
Time calculation gives contradictory results. Normally
higher time values are expected for business purpose
travelers compared to other purpose travelers. This
indicates poor model calibration and may be linked
to insufficient data. Nonetheless, this issue must be
overcome to get a reliable model and the author
believes that using forthcoming Inter-regional Travel
Survey 2015 data may be helpful as it will include
explicit choice data for LCC.

2.2 Destination Choice Sub-Model

Destination Choice Sub-Model is also formulated as a
discrete choice model and each individual chooses
a destination that gives maximum utility (7). Utility of a
destination is calculated according to zone GDP and
an inclusive value (LS) which comes from previous

Mode Choice Sub-Model as shown in (8) - (9).

eVrs
Prs = W (7)
Vs = 91GDPs + g, LSy <8>
LS, = In(eVRrail + ¢Vair) (9)

Table—2 shows the calibration result for Destination
Choice Sub-Model. Test results indicate that coeffi-
cients are highly significant and Rho-squared is

acceptable considering large number of observations.

2.3 Trip Generation Sub-Model

Trip Generation Sub-Model forecasts total traffic vol-

ume generated in a zone using a log-linear regression

function. Explanatory variables are zone population

and an inclusive value which comes from previous

Destination Choice Sub-Model as shown in (10) - (1D.
In(G,) = hy In(Population,.) + h,LS, + hs (10)

LS, =In (Z eVTS> (11)

N

Table—3 shows the calibration result for Trip
Generation Sub-Model. Test results indicate that

remaining coefficients are significant and R-squared is

also high.
HTable—1 Calibration Result (Mode Choice Sub-Model)
Business Trip Other Trip . .
Purpose Purposes 2.4 Model Validation

Coefficient| t-stat |Coefficient| t-stat Calibrated models are verified by comparing the fore-
B1: Total Travel Cost .
(10,000 ¥) -192 | -404| -1.48 | =537 casted travel demand with the observed travel
@%S;'S)T otal Rail Travel Time| _ o o2 | _469| —0.814 | - 14.40 demand. Figure—2 to Figure—5 show the comparisons
(ﬁ%j;:s;rowl Air Travel Time | _, 1o [_g27| —108 | - 1049 for Mode Choice Sub-Model by trip purpose and by
f3: Inverse Frequency -568 |-4.86| —-3.21 -5.25 i i o i
e CansE 50 230 164 0209 034 HTable—2 Calibration Resullt (Destlhatlon Choice Sub-Model)
B4_Lcc: Constant (LCC) 1.61 1.98 -1.77 -3.73 Bu;gfisslrlp Other Trip Purposes
A (constrained) 1 — 2 —

Coefficient | t-stat | Coefficient t-stat
14 16 2:38 21 0.04 1: GDP of Destination
Rho-squared 0.773 0.738 %ohe (10A13 ¥) 0.351 559.76 0.316 621.45
Initial log-likelihood —2931.1 -6521.4 . :
g2: Inclusive Value of

Final log-likelihood —665.1 -1707.1 Transportation 0.478 1308.52 0.303 381.75
Number of Observations 2668 5936 Rho-squared 0.222 0.163
Value of Time (Air) (¥/hour) 6,150 7,300 Initial log-likelihood —-955027.4 - 1578495.1
Value of Time (Rail) (¥/hour) | 2,200 5,500 Final log-likelihood —743396.8 —1320418.7
Hit Ratio (%) 90.3 85.4 Number of Observations | 249013 410285
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HTable—3 Calibration Result (Trip Generation Sub-Model)

Business Trip Other Trip
Purpose Purposes
Coefficient| t-stat |Coefficient| t-stat
h1: Zone Population
(million people) 117 20.55
h1: Zone GDP (10713 ¥) 0.974 23.68
h2: Inclusive Value of
Transportation 033 3.08
h3: Constant 5.95 24.0 8.038 207.7
Dummy for Miyagi 0.60 2.69
Dummy for Shikoku -0.61 -4.21
R-squared 0.923 0.933
Number of Observations 50 50
44 Business Purpose Travelers - Air

Estimated demand

R?=0.655

0 T T T ]
0 1 2 3 4
Observed demand
(Million passengers per year)

HFigure—2 Observed vs Forecasted Demand in Mode
Choice Sub-Model for Business Purpose
Travelers, Air

4—  Business Purpose Travelers - Rail

Estimated demand
g

[ ]
“. R?=0.675

I I T 1

0 1 2 3 4
Observed demand

(Million passengers per year)

HFigure—3 Observed vs Forecasted Demand in Mode
Choice Sub-Model for Business Purpose
Travelers, Rail

Other Purpose Travelers - Air

1.5

Estimated demand

R?=0.606

1 1 \
0 0.5 1 1.5

Observed demand
(Million passengers per year)

HFigure—4 Observed vs Forecasted Demand in Mode
Choice Sub-Model for Other Purpose
Travelers, Air

Other Purpose Travelers - Rail

Estimated demand
N

N

R?=0.730

Observed demand
(Million passengers per year)

HFigure—5 Observed vs Forecasted Demand in Mode
Choice Sub-Model for Other Purpose
Travelers, Rail

transport mode. These figures indicate that for busi-
ness purpose travelers, the model slightly overesti-
mates air demand and underestimates rail demand.
R-squared values are also low. For other purpose trav-
elers, R-squared is acceptable for rail demand but low
for air demand. Consequently, fitness of Mode Choice
Sub-Model is poor and needs to be improved to get a
reliable demand forecasting model. Although the
model is not yet complete due to the abovementioned

issues, two scenario analyses were carried out using
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the model to demonstrate overall study framework.
Next two sections explain these scenario settings and

provide some preliminary results.

3—Scenario Analysis for LCC Growth Impact

In this section, LCC growth impacts will be analyzed
over two scenario cases in which LCC reach different
market shares. In Scenario 1, market share is set to
15%, similar to Government target and in Scenario 2
market share is set to 20% which represents fast
growth. For these scenarios, it was assumed that LCC
will increase their market share by increasing flight
frequencies proportionally on existing lines and other
operators will not actively compete, i.e. they will keep
their frequencies and fares the same with 2016. Thus,
LCC flight frequencies in these scenario cases were set
in an iterative manner by gradually increasing route
frequencies and checking resulting market share with
the demand forecast model, until LCC reach desired
market shares. Then, it was found that 45% frequency
increase in all routes is enough for LCC to reach 15%
market share. But, to reach 20% market share, increase
rate needs to be 160%. It is unrealistic to expect this
much growth in just 4 years. Therefore, a more feasi-
ble scenario case named as Scenario 2" was devised
by combining frequency increase with fare discount.
Then, an 88% frequency increase combined with 5%
fare discount makes it possible to reach 20% market
share. Table—4 shows the passenger numbers in each
scenario case, forecasted by the model. Here, Scenario
0 is the base case in 2020 with the same mode parame-
ters in 2016. Thus, impacts of LCC growth can be
measured in comparison with Scenario 0.

Change of passenger numbers indicates that both rail
and FSC lose some passengers to LCC, but impact on

FSC is higher. And, change in total passenger numbers

indicates that LCC growth generates some induced
traffic. After forecasting demand of each mode, LCC
growth impacts on operators and passengers can be
measured using revenue change and consumer sur-
plus change, respectively. Regional disparity can be
monitored as well, using zone specific consumer sur-
plus change. In the scope of this study, consumer sur-
plus change is measured based on generalized cost

change as shown in (12) - (13).

1
CS = E(Gr—aft9T+GT_b9f0T€)(GCafter_GCbefore) (12)

1
GC = _3_11n (Z eVTS)

where, CS is consumer surplus change, Gr is total

(13)

generated traffic in a zone, GC is generalized cost for
one zone, Vs is utility of destination zone s and [1
is the cost coefficient. Table—5 shows the change of
revenue and consumer surplus in each scenario com-
pared to Scenario 0. Revenue changes indicate that
FSC take higher impact from LCC growth. Losses in
Scenario 1 are moderate, but reach to significant
numbers in Scenario 2 and 2'. On the other hand,
consumer surplus changes indicate that passengers
gain a significant benefit from LCC growth in
Scenario 1 and higher benefits in Scenario 2 and 2.

Regarding regional disparity, Table—6 shows the 5
largest and smallest consumer surplus changes in
Scenario 1, compared to Scenario 0. Expectedly, zones

with high LCC flights gained more benefit.

HTable—5 Change of Revenue and Consumer Surplus in
Each Scenario Case

Scenario 1 Scenario 2 Scenario 2"
Rail -0.4% -1.0% -0.9%
% Revenue | FSC -2.1% -6.0% -5.6%
LCC +32.1% +90.7% +77.1%
Consumer
Surplus 3.2 8.9 8.3
(Billion ¥)

HTable—6 Consumer Surplus Changes in Scenario 1

HTable—4 Passenger Numbers in Each Scenario Case Consumer Surplus Consumer Surplus
Unit: Million Passengers Zone | Change (Milion¥) | 22" | Change (Million ¥)
2016 | Scenario 0 | Scenario 1 | Scenario 2 | Scenario 2" Naha 485.0 Hakodate 1.1
Rail 282.28 291.10 290.42 289.15 289.32 Osaka 310.5 Shizuoka 0.8
FSC 28.57 29.60 29.05 28.06 28.18 Tokyo 2921 Nagano 0.3
LCC 3.74 3.86 5.16 7.53 7.22 Fukuoka 269.3 Aomori 0.0
Total | 31459 | 324.56 324.62 324.74 324.72 Sapporo 252.6 Miyazaki 0.0
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4——Scenario Analysis for Airport Congestion

Case

In previous analysis, airport capacity limitations were
not taken into account. However, according to 2016
summer schedule, only 25 slots per week remain
available in Fukuoka Airport (FUK). And, previous
scenario analysis found that, LCC need additional 126
slots per week in FUK to reach 15% market share.
Under this congestion situation, two cases were com-
pared to analyze slot distribution policy. In Scenario 3,
LCC frequencies in FUK remain the same with 2016
since there are not enough slots to increase. In
Scenario 4, FSC flights were decreased on some routes
and those slots were assigned to LCC. Table—7 shows
the percentage change of revenue and change of con-
sumer surplus in each scenario case compared to
Scenario 0. Table indicates that, rail revenue is not
affected by slot distribution choice and passengers will
gain extra benefit if priority is given to LCC.
Therefore, it seems preferable to favor LCC over FSC in

the case of congestion.

HTable—7 Change of Revenue and Consumer Surplus in
Each Scenario Case

Unit: Billion ¥
Scenario 3 Scenario 4
Rail -9.7 -94
F‘Ce,;en”g“ee FSC “144 ~215
LCC +224 + 26.8
Consumer Surplus +25 + 2.7

5——Conclusion and Future Works

In this study, a framework was proposed to measure
impacts of LCC growth on intercity passenger demand
pattern, passengers and other operators. Preliminary
results indicate that Government's 14% target might be
moderate because of significant consumer surplus.
But, a further growth may cause unpleasant situation
for other operators. In the case of airport capacity lim-
itation, giving priority to LCC causes an increase in
consumer surplus. Therefore, it seems preferable to
favor LCC over FSC in the case of congestion.

On the other hand, present analysis has several cave-
ats to be improved in future studies. First, data were
limited to get a reliable model. Second, no competi-
tion is considered between operators. Accordingly,
future studies may improve the model by using forth-
coming Inter-regional Travel Survey 2015 data and by
incorporating operators’ strategic behavior to compete
with LCC. Regarding airport congestion, current sce-
narios only consider frequency change on existing
routes. Future studies may consider more detailed sce-

narios such as redistribution of all slots.
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