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High Speed Rail Demand Adaptation and Travellers’ Long—term Usage Patterns
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The thesis discusses how transport demand for new transportation systems gradually develops over time.
In transportation, understanding this “adaptation” is an important aspect for demand forecasting as well as to
understand changes in perception to the new travel mode. However, the timing of demand adaptation appears
often difficult to predict. Initial demand might be low but only over a fairly long time period the demand might
increase to somewhere near the predicted (user equilibrium) level.

This dissertation analyses the adaptation process of high speed rail (HSR) travellers in Taiwan and
mainland China. The main objectives are to break down demand adaptation by aggregated analysis as well as
the adaptation process formed from an individual perspective towards HSR. The overall objective of this thesis,
i.e. explaining the demand adaptation and usage pattern towards HSR, have been broken down into five tasks,
which are: a) To understand the determining factors for aggregated observed HSR demand with social economic
factors, seasonal factors and positive trends due to mass effects; b) to replicate the analyses to further investigate
the adaptation effect at station level and to compare these with the results regarding the previous total demand;
c) to consider the impacts of accessibility to the eight HSR stations in Taiwan; d) to develop a new survey
methodology to obtain long-term HSR travel behaviour; and e) to compare the results and to fill the gap between
the traditional predictors (travel time, cost, level of service, frequency) and predictors from attitudes and
perceptions to explore the adaptation process from individual HSR travellers.

The analysis begins with the aggregated modelling by controlling social-economic and seasonal factors,
the HSR aggregated monthly ridership data in Taiwan were utilized. The result suggests that the adaptation
effects have positive significant impacts to total and station demand. This thesis also argued that “adaptation
effects” include general population perception of the new scheme and possibly “information spread”.

The study then continues by proposing a new data collection methodology approach to understand the
demand process from an individual perspective. A web-based survey was conducted among HSR travellers in
Taiwan and Shanghai. At the heart of the survey is the design of graphical usage patterns to describe
individual’s HSR usage over several years. These graphical usage patterns were obtained from a pilot survey,
and been defined following with a detailed description for respondents to select the abstract pattern that most
fits to their actual long-term usage. The visualized usage pattern allows travellers to reconsider their
longer-term travel behaviour (over several years) without concerning the accuracy issues of single answers. The
discussion argues that the assumption of utility maximization is doubtful for models analysing long-term
patterns in which the decisions are likely to be conditional on previous decisions and other external factors.

In conclusion, the student finds that impact of attitudes and perceptions explain adaptation in fact more
than travel characteristics and socio-demographics. The result suggests that these partially difficult to quantify
factors are important for demand forecasting. The research found strong evidence that the initial uptake of HSR
usage was inextricably tied to personality related factors, later gradual usage increases were more related to
service quality, while usage reductions were mainly linked to life course events.

The main contribution of this research, is the allocation of travellers to long-term usage patterns. These
can provide a view of future use, shed light on the perceived future and therefore help explaining fluctuating
demand. The proposed survey can also be used to tackle uncertain situations in developing countries, where the
policy makers generally face a lack of long-term behavioural data for analysis, as panel data are often difficult to

obtain.




K 4 % Jth

GRTHEE DO ROES)

R SCE, FTLWARE U AT AOFTEN, B L HICED X I LT DO»
ZiwmClebDOTh D, KB TRICEBWTE, BEALIZHT HIREFEED [#HL7 etk
A E, T LWRBEFREOENIZ LB OFBMEAL &[RRI EE 2T —~Th
5o LL, BEEEOWELT A ARLNNIEDHA I T TR 22 LIXREET
HDHZEMIMBNTWD, BlxiE, #IIFEEIIRS TYH, oA 72 TR ETFE
ML, HH0COFHIL T (Bl B ESED) KEEICET LIV ED
D, FDOTavRALE A IO THEZ2DTH 5,

ABFFETIZZ 5 LIIRBLGEE O T, RETFEOWIE 7 0 A 2B 572012, BiE
& PENCB T 2 md#l Ok OFEEIG 7 1t A &2 FREST LT\ 5,

AW TITE T, HERFERNEEZE L LT, BEGEEEE T — 2 2\,
EEHIS SO A BB LUV T LTS, ZORE., TBIER S S O 28
HEREBZEIFLTWVWAZEEHLNCLTWS, ZOhEIL, stgtigko A x o,
LW AT AMCRT ABRIES T e e A2 KB LD ThAEEZI NS,

AWFFETIZRIZ, T o r— FRBENS DT — 2 2 AW CIEEFF L)L THIE & LD
EEPOE OFFEEIS T nE A B 08T Lz, AEICB W TR, milEGE v AT AOF] B
BEEE A D ORI FBEE O X7 — 2 % | I THIE L T\, 2B, @RI
WTIE A 1y NEBRTRIE LTz, W OfER. ¥ L < B A Iz @l oF| HHEE
OHR N Z — > FThbb, (TehEsa T et A0 % — 1%, HABRMESRY v 7Rk
FUHENDOREESCEME VS DHERIZ LD EREKFL TWVDZ ERRIILTY
5o ZOFERIZHOFEY, FHEEIL T 0 AEIEEF LNV TERE TR S Z L IXREET
BHHZE AT TWAS, F7-, EEEERE O TR AR T8 A AR EIC R < RFE L T
WD —J7, FOH%ORABILEREE DY — B ZKHEIZHRKF L TWDH, F LT, F
FHOWAE, BEHEMADT A T a—ZA X FOFAEITHRLS BEELTWD Z LRI
TW5ah,

PLEOWEZB L., AFIETCIE., T E THOIHFERERE ST IR - - HEER
B ORI R B EES 7 0 v ROV TOHEIEWH A 2525 Z LIk LT
Do THHOHRIZ, REHREIZLOIFELH a2 %2 THT5I1Hz> THEHTE
HHDTHY, BEOHIZETIIEZ RARAVMRZETHALOTHY, 2k, FEEE
FHETDHEZARDRLSRY, LoT, KT L (L% OFAFRLE L TEE S
HHDERDD, T2, FRL 2848 H 1 H, fXNA L Z U L7-FIHIZOWT
AR Z21T - T, HEEEDE RIS IS EZ - L WD Z AR L, A
LD,




