Nova mobilita = vysokorychlostni dopravni systémy
a dopravni chovani populace, CZ.02.1.01/0.0/0.0/16_026/0008430

MUN I
tCON

Border effect in passenger rail
transport in Europe and CEE

Ismail Celebi — Vilem Paril — Zdenék Tomes

Brno 2020



Legend:

181-190 km/h

I 191-200 km/h
201-210 km/h
211-220 km/h
221-230 km/h
231-240 km/h
241-250 km/h*
251-260 km/h
261-270 km/h
271-280 km/h
281-290 km/h

I 291-300 km/h
301-320 km/h

*almost all of these are at

250 km/h

Polska ow;m

M! mgam

yxpal»l\l

Kpuead Pir =

naGorg,l §
i al’op{ ® Buarapna
x(mn«l

Maxe;onma

Shaiperia
A




Central European Geography

) , ; DUIUSIUK
Brémy \oStétin PO
Amstgrdam — e L Polsko
Hannover erfin. . = 2
Ni K [¢] aWolfsburg @ Pozonan Varsava 4, g'es‘ nad
(s} \ ® ~cBugem >~ | .
IZOZQJ[II»V’SV__‘ o Braunschweid spagdeburg 1§ { bogcr 2. Y b eV
‘ i / Lodz
{ l&mvoerpyAL )b 4 [ - l;‘.‘» */
_ Brusel TK;;,'Se’::d Lipsko N Lublin & L
Yollite ) ° P 47 Vratislav Pigse A
2 lai *'~-‘-,L N emec kO DrazganryA_ L. [+] Kls}ce < o My
~Belgie ¢ A ' ;
i~ A Frankfurt nad il T "% :
L Vai Mohanem e S 3 /" Lvov
Beet <\ ° " Praha .\ -Katoviceo Krakov Refov ” Nesis Temopl v
Lucembursko [\ @ s © 7 [+] TepHoning 8
pey 2 b / o v
R Mannh ¥ = ot / Chmelnyckyj
Y iy Norimberk B Cesko Ostrava‘ - : bl \ Ivano-Frankivek . XMeNBHAHULKAR
O o - BiiS ’_7,” s ‘“’j;’:_’_‘,’"” R -‘fJ IBaro-Ppankipcok
7 Stuttgart 4 2 Kosice [ Cemivei o/
Strasburkg’ o ™ TS o T o SepHisyi S
SHSehupey L) o 1 Slovensko . - | LI
~ = Y 2 W, y
( Mnichov / Viden{ Ao L= o — X
{ ! = ¢ @ 'eBratislava S ol N
Yoo Satn Sali{)urg AN pebrecin/ Jasyc
£ +7"""Curych n~ R g S st T Budapest oo [ y
g d RN ve </Rakousko ® y
S £ &/ - f
g I Lichtenstejnsko Styrsky Hradec (‘coradea  Kluz
~  Svycarsko R D=3 Madarsko S
v ol : fk, 49 &R o
rand i1 ) & b S— Go le & 4
Lyon 3N YS AN g =58 3 Segrednn o
o X A . ~ T P
\ N 4 (5 ] RS I ' ¥

L TamasuAr

Rumunsko



TEN T network

{ ®
.y lock QGdansk Kaunes
. ¢ '| | 1
1POol 2. \ 2o ;
mm \ : - ’
Lonmoo

8
X, Bucost
. o
7 2 2
o 3 | cg
Perio m .E”"’V = . &lm
‘ .
a
9 : %




National borders matter

* Traffic flows are significantly diminished when
crossing a national border (Gerondeau 1997,
Luttmerding - Gather (2013), Nash (2013))

e But how much do they diminish transport (or
trade)?



International trade literature

* The national borders
diminish significantly
international trade

* Mc Callum (1995):
Canada - US trade by a
factor 22!

Source: Mc Callum (1995)



Border effect in transport

* Motivation: Knowledge of border effect in passenger
transport is almost non-existent

* Aim: Quantifying the border effect in passenger rail
transport in Europe, with a focus on CEE countries

Intensriv of spatial mderaction

Rietveld, 2012

T

border distance



Literature review: Estimation of BE

Example: A gravity model with border effect by Rietveld (2012)

J = Dij

B, is the effect of border between the regions i and j on the traffic

T;

Control group approach: B2 = 1 - {T;; (domestic) /Tjy, (international)}
Traffic intensity approach: B3 = 1- {T; (at border) / T; (close to border)}
Infrastructure density approach: B4 = 1- {ID (border) / ID (domestic)}



Quantifying the border effect

* Can be explained as the ratio of domestic traffic to
international traffic, or vice versa.

* Example: two routes with similar characteristics,
one is domestic, the other is international:

* Traffic on domestic route = 10 units
e Traffic on international route = 2 units

* Border effect =5, 0.2, or 20 percent

* The author should clarify which way is used
through the study



Literature review: Estimated BEs

e Border effect in trade
e USA — Canada border: 0,05 (McCallum, 1995)
* EU countries: 0,07 - 0,15 (Havranek — Havrankova 2015)

* Border effect in air transport
 Canada: 0,16 Hazeldine (2009)
. EU: 0,22  Klodt (2004)
0,50 Vesely (2020)



Methodology

ePo Mijﬁl « eP3*Bij

F.. =
t Dij B2

Fy; = frequency of direct passenger trains on route ij per day

Dj; = railway distance between cities i an j
* Mj; is the geometric mean of M; and M;

* M; and M;: “size” of cities M; and M;
* Bij is border dummy between i and j

* Log-log model:

In(F;;) = Bo + B1In(M;;) +52In(D;;) + B3+ Bjj + €



Data

* Cross sectional data — routes: a route consists of city pairs

e Countries: EU28 + EEA + Serbia + Turkey
* Excluding: Cyprus, Ireland, Iceland, Malta, Liechtenstein

* Triangulation + selected routes

* Routes with at least one direct train: 419
e of these routes: 279 are domestic, 140 are international

* Dependent variable: Direct passenger trains per day, single direction

* Independent variables:

* From the basic gravity model: GDP (euros), population, railway
distance (kilometres)

e Border dummies

* Main data sources: Omio.com, Kiwi.com, rome2rio.com, national
railway operators, Eurostat, national statistical offices



Estimations: For all Europe

Coefficients Estimate Std. Error t value Pr(>|t])
(Intercept) -4.74591 0.76396 -6.212 1.27E-09 ***
distance -1.01753 0.05692 -17.876 <2e-16  ***
gdp 0.53373 0.03476 15.353 <2e-16  ***
border -1.36400 0.08612 -15.839 <2e-16  ***

Residual standard error 0.7861 on 415 degrees of freedom
Multiple R-squared: 0.6304 Adjusted R-squared: 0.6277
F-statistic: 235.9 on 3 and 415 DF, p-value: <2.2e-16

* Interpretation: The border effect is e~1.364 — 0256

(or in other way el:364 — 3.91)
* With population based gravity model: 0.296 (3.37)



Estimations: Central Europe

e Estimations are done only with routes including countries:
Austria, Czech Republic, Germany, Hungary, Poland, Slovakia

GDP based Austria Czechia Germany Hungary Poland Slovakia

Austria 0.71 0.53 0.32 0.17 0.45
Czechia 0.71 0.31 N/A 0.31 1.42
Germany 0.53 0.31 N/A 0.15 N/A
Hungary 0.32 N/A N/A 0.33 0.39
Poland 0.17 0.31 0.15 0.33 0.31
Slovakia  0.45 1.42 N/A 0.39 0.31

e Other borders: 0.25



Estimations: Central Europe

e Estimations are done only with routes including countries:
Austria, Czech Republic, Germany, Hungary, Poland, Slovakia

Pop. based Austria Czechia Germany Hungary Poland Slovakia

Austria 0.75 0.68 0.32 0.15 0.47
Czechia 0.75 0.31 N/A 0.22 1.36
Germany 0.68 0.31 N/A 0.13 N/A
Hungary 0.32 N/A N/A 0.28 0.34
Poland 0.15 0.22 0.13 0.28 0.31
Slovakia 0.47 1.36 N/A 0.34 0.31

e Other borders: 0.29



Estimations: Czech Republic

* Only using routes including Czech Republic

GDP based Population based
Austria 0.44 0.52
Germany 0.19 0.22
Poland 0.22 0.17

Slovakia 0.90 0.92




Estimations: Slovakia

* Only using routes including Slovakia

GDP based Population based
Austria 0.22 0.21
Czech Republic 0.68 0.56
Hungary 0.16 0.11
Poland 0.12 0.09




Conclusions

* International passenger rail transport frequency in Europe is
almost a quarter of domestic transport frequency

* The effect is different for all countries. It depends on the
specific border.

* The effect of border in passenger rail transport between
countries sharing similar language and culture is lower
* Limitations:
* Frequency as dependent variable
* Limited number of train connections

* Further research:
* Adding prices
* Adding competing modes
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