























Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

Figure 95: Map of feeder areas and hub-ports in the Mediterranean

Source: ECORYS adapted from Drewry international

The following figure categorises main container ports by the estimated share
of transhipment (x-axis) and TEU throughput (Y-axis). The share of tranship-
ment is relatively small in large container ports such as Rotterdam and Ham-
burg. These ports mainly function as a hub towards Great Britain and Scandi-
navia. In the Mediterranean Marsaxlokk, Taranto, Algeciras, Gioia Tauro and
Port Said (Egypt) are the main container hubs. Other Mediterranean ports
have a much lower share of containerisation. These ports mainly serve the
hinterland, and mainly have some level of transhipment because of the large
container throughput in the port.

Figure 96: Share of transhipment versus size of container throughput in 2006
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Source: ECORYS adapted from Drewry (2007), Annual Container market review and forecast 2007/ 2008
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In a recent study by Cargo Systems® methods of comparing productivity of
maritime terminals were analysed. A traditional way to compare berth produc-
tivity of terminals is to assess the TEU per meter berth per year. This is a rela-
tively simple exercise, but has as a shortcoming that it doesn’t measure the
capital intensity of the terminal. If for instance a terminal invests in an addi-
tional quay crane, productivity of the terminal will increase. It is however un-
certain whether this terminal is more productive than terminals that have less
capital investment, but for instance operate more efficiently. Cargo Systems
therefore proposes to include a cost element in the productivity measure: the
“TEU per US$1,000 per annum”. This measurement tool can be calculated by
the following means:

365*R*N*U
C

Berth productivity =

Where:

C = Cost per berth (both capital and direct67)

R = Ship-To-Shore crane unit working rate (TEU per day)
N = Ship-To-Shore cranes per berth (#)

U = Berth utilization (%)

The results of the cargo systems methodology is depicted below and shows
that the transshipment cost per TEU (based on productivity in TEU per
$1,000) decreases as the terminal throughput increases (economies of scale).

% Cargo Systems, issue September 2008, p. 44-48.

& Cargo Systems 2008: The capital costs cover berth construction back to the extent of the STS crane
overhang at the rear of the berth, the provision of crane rails and electrical power, and the cost of STS
cranes and spreaders. These capital costs have then been separately annualized at appropriate deprecia-
tion rates. The direct costs included cover labour and maintenance but not power consumption.
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Figure 97: Relationship between transhipment cost and terminal throughput
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In the following Table 43 an overview is given of both the berth productivity
measured in throughput per meter berth as well as the productivity per meter
berth in TEU per $1,000 cost (capital and direct cost included) per year (in
short TEU per $1,000 annum). The table shows that there is a relatively weak
correlation between the two mentioned factors.
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Table 43: Berth productivity for selected container terminals in 2006
Throughput Productivity Productivity
Name per metre
Terminal berth =t @ per
per $1,000) TEUV)
per annum
APMT 1394 70 14
Rotterdam ECT Delta 1194 50 20
Antwerp BE 364 29 35
HHLA
Altenwerder 1500 53 19
Hamburg Burchardkai 1018 5 19
Eurogate 1220 57 18
Marseille Fos 550 34 29
Amsterdam
Le Havre GMP 316 20 50
Algeciras APMT 1732 74 14
, NTB 2182 83 12
Bremen/B'haven CTB 690 3% 28
Grimsby &
Immingham
Constantza DP South 1036 74 14
Dunkerque
Genova
London
Taranto 595 20 50
Trieste
Valencia Marvalsa 1099 52 19
Wilhelmshaven
Tallinn
Gothenburg 364 29 35
Gioia Tauro 865 48 21
Piraeus 506 32 31
Marsaxlokk
Average 978 48 25

Source: Cargo Systems (2008) issue September 2008

Other performance indicators include transshipment costs® and average
waiting time’®. The response rate for these indicators in the questionnaire
was around 35 %. Mentioned transshipment costs varied between €80 and
€125 per move’'. Average waiting time of ships at terminals is estimated by
the respondents between 10 and 15 hours. The questionnaire response was

% The productivity in the last column is recalculated based on the previous column with the productivity in
TEU per $1,000 cost (capital and direct cost included) per year.

% Transhipment costs are defined as the average cost for one move of a loading unit (i.e. container). A
move can be from the incoming modality to the stack, from the stack to the outgoing modality, or directly
from the incoming modality to the outgoing modality.

" The average waiting time is defined as the average number of hours or days a loading unit or vehicle (i.e.
container, vessel, truck, train/wagon) stays at the terminal (measured from the moment the loading unit or
vehicle enters the terminal area until it leaves the terminal area.

™ One move can be from the incoming modality to the stack, from the stack to the outgoing modality, or
directly from the incoming modality to the outgoing modality.
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too low in order to illustrate any regional differences regarding transshipment
costs and average waiting times.

Almost all services that were mentioned in the questionnaire (storage / empty
depot / value added / services like repacking, tagging / customs / administra-
tion / dangerous goods / reefer power) are offered at the seaports. In two
cases respondents said no empty depots are offered and in one case no
packing and tagging is offered at the terminal.

5.5 Inland shipping terminals
5.5.1 Introduction

Based on the throughput of the inland shipping terminals a first draft selection
was made. In order to have a better geographical coverage it was preferred to
include terminals in some of the Danube ports. For that reason Vienna and
Budapest have been added to the list. As Seville mainly concerns sea-going
vessels it was skipped from the list.

Figure 98: Selected inland shipping terminals (ports)
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Figure 99: Selected inland shipping terminals (ports) in the Rhine area
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The collection of statistical data has been executed by using various sources:

Wdrth

. Dutch Inland Shipping Agency (2007), Power of Inland Navigation

" Schifffahrt Hafen Bahn und Technik (2008), Issue march 2008

. UK Department for Transport (2008), Provisional Port Statistics 2007
" Destatis (2008), Giterverkehrsstatistik der Binnenschifffahrt

. CBS (2007), Inland shipping throughput

. Websites and Annual reports individual terminals

. Questionnaires
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Table 44: Available indicators on inland waterway terminals
Turnover and employment Avallr—:xble on port level, but |n<;onS|ster1t. Inland port authontles,

No figures available on terminal level. Quesionnaires
Throughput, tonnes and TEU Available for most ports, good quality Multiple, Questionnaires
Forecast of throughput Multiple available Multiple, Questionnaires
Main OD flows Poor availability Questionnaires
Storage capacity Available Multiple

Dutch inland shipping agency,
Modal split Poor availability Schiffahrt Hafen Bahn und
Technik

Surface area Poor availability Multiple
Transshipment costs Poor availability Questionnaires
Average waiting times Poor availability Questionnaires

5.5.2 Data and performance indicators

In the next Table 45 an overview is given of total throughput of the inland
shipping ports. Unlike throughput in large seaports, there are no sources that
give a coherent overview of throughput of inland shipping terminals. Therefore
it is difficult to compare the terminals in terms of throughput. For Rhine-ports,
TEU throughput and water bound total throughput is well documented by na-
tional statistics and private companies. In Germany, the UK and the Nether-
lands some statistics are collected on a national basis. For other countries this
information is not collected.

The throughput in inland shipping terminals and the degree of containerisation
of this throughput greatly differs. By far the largest inland shipping port is Du-
isburg, both as a container port and as a dry bulk port. Most inland shipping
ports (63 %) have a total container throughput between 100,000 and 250,000
TEU. The share of water bound throughput however greatly differs. For some
inland ports like Nijmegen (NL), Den Bosch (NL) and Born (NL) waterbound
transport is 100 %, which means that inland shipping is the mode used for the
main trip and road is only used for pre or end haulage, while for Duisburg
(DE) only 21 % of the throughput is water bound. The modal split for the
inland shipping terminals Nijmegen and Den Bosch has been estimated. Con-
tainers are either transported by barge or truck. Incoming containers from
Rotterdam, Amsterdam and Antwerp by barge are loaded on trucks and
transported further to the client and vice versa. Therefore the modal split is
estimated at 50 % truck and 50 % inland navigation.
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Table 45: Total throughput for selected terminals in 20062

DE Duisburg DE 357,000 787,000 50,300,000 101,000,000
DE Neuss-Disseldorf DE 153,132 684,593 9,102,500
AT Vienna AT 277,320 1,318,000 4,746,000
DE Wérth DE 171,206 233,253
FR Strassbourg FR 78,331 224,946 8,502,628
FR Paris (Gennevilliers) FR 64,800 222,404 20,000,000*
DE Germersheim DE 220,000
FR Lyon FR 55,440 203,282 1,479,634°
DE Dortmund DE 149,000 2,499,000
FR Mulhouse - FR 61,520 134,457 5,740,061 8,444,886
HU Budapest HU 132,000
DE Mannheim DE 119,690 119,690 1,098,045 7,945,983
NL Den Bosch NL 105,000 105,000 2,820,000
NL Bom NL 86,000 86,000 2,000,000?
NL Nijmegen NL 81,000 81,000 2,793,000
BE Liege BE 18,478 14,413,738 20,059,925
Ccz Decin Ccz 2,487
NL Utrecht NL 4,089,000
PL Wroclaw (municipal PL

port)
UK  Goole UK 82,000 2,800,000

Sources: Dutch Inland Shipping Agency (2007), Power of Inland Navigation
Schiffahrt Hafen Bahn und Technik (2008), Issue March 2008,

Department for Transport (2008), Provisional Port Statistics 2007

Destatis (2008), Giiterverkehrsstatistik der Binnenschifffahrt

CBS (2007), Inland shipping throughput (in Dutch)

CCNR (2008), Market observation for inland navigation in Europe 2007-1
Websites and annual reports of individual terminals

The inland shipping terminals have also been contacted through a question-
naire to provide information on the throughput over the last three years. The
next tables provide the data on throughput of containers (TEU) for the inland
shipping terminals who responded to the questionnaire. Mannheim and Mul-
house show a (considerable) decrease in container throughput over the last
three years. Container throughput via the other inland shipping terminals is
growing rapidly with growth rates of 14 % or more for Vienna, Duisburg (by far
the largest) and Den Bosch.

7212005 figure, * 2002 figure, * 2007 figure, * global figure
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Table 46: Throughput (1000 TEU) 2005-2007

Growth  Growth

2004 2005-2006 2006-2007
Duisburg 712 787 901 10.5% 14.5%
Vienna 225 277 323 23.1% 16.6%
Mulhouse 181 134 120 -26.0% -10.4%
Den Bosch 100 105 120 5.0% 14.3%
Mannheim 134 120 108 -10.4% -10.0%
Nijmegen 78 81 88 3.8% 8.6%

Source: questionnaire, ECORYS 2008

There are large differences in the modal split of the ports. Some ports, such
as Worth in Germany and Den Bosch and Nijmegen in the Netherlands, have
a large share of transport by inland shipping”. For most ports rail throughput
is relatively small, and almost never exceeds 30 %. The weighted average
gives the modal spilt based on actual throughput volumes where larger ports
are having a larger impact on the modal split. Unfortunately the modal split
can not be divided by inbound and outbound flows (modal shares).

Table 47: Modal split of container throughput
Terminal Country Year Road Rail niand
waterway
Duisburg DE 2007 50% 30% 21%
Neuss-Dusseldorf DE 2007 51% 25% 25%
Worth DE 2006 22% 1% 77%
Den Bosch NL 2007 50% 0% 50%
Mulhouse - Ottmarsheim FR 2007 42% 13% 45%
Nijmegen NL 2007 50% 0% 50%
Strassbourg FR 2007 59% 10% 31%
Paris (Gennevilliers) FR 2007 67% 1% 31%
Lyon FR 2007 47% 13% 40%
Budapest HU 2004 54% 41% 5%
Average (weighted) 50% 19% 32%

Sources: Dutch Inland Shipping Agency (2007), Power of Inland Navigation
Schiffahrt Hafen Bahn und Technik (2008), Issue March 2008

Just as with seaports, figures on annual turnover and employment differ to
a large extent between terminals. For some terminals figures are presented
for an entire port group that represents multiple terminals or for all companies
which are related to the inland port. Because of the large inconsistencies in
the found figures some primary data collection was done through the ques-
tionnaires. The respondents were asked to specify the annual turnover and

™ Modal split for inland shipping terminals Nijmegen and Den Bosch are estimated. Containers to/from
these two terminals are either transported by barge or truck. Incoming containers from Rotterdam, Amster-
dam and Antwerp by barge are loaded on trucks and transported further to the client and vice versa. There-
fore the modal split is estimated at 50% truck and 50% inland navigation. However, road transport is only
used for pre or end haulage, the main trip between the seaports and terminals is done by barge.
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persons employed directly related to their port for the last three years (2005-
2007). The next tables provide the data on annual turnover and number of
employees for the inland shipping terminals who responded to the question-
naire.

All inland shipping terminals show an increase in their annual turnover
(rounded figures). The number of employees increases at a slower pace (with
Vienna remaining stable), which means that productivity in terms of annual
turnover per employee also increases.

Table 48: Annual turnover (million €) 2005-2007

Growth  Growth

ALY AL 2005-2006 2006-2007
Vienna 40 42 45 5.0% 7.1%
Duisburg 60 64 - 6.7% -
Mulhouse - - 8 - -
Den Bosch 7 8 8 14.3% 0.0%
Nijmegen 6 7 8 16.7% 14.3%

Source: questionnaire, ECORYS 2008

Table 49: Number of employees 2005-2007

Growth  Growth

AL 2005-2006 2006-2007
Vienna 168 167 172 -0.6% 3.0%
Duisburg 202 213 - 5.4% -
Mulhouse - - 80 - -
Den Bosch 22 23 25 4.5% 8.7%
Nijmegen 17 18 20 5.9% 11.1%

Source: questionnaire, ECORYS 2008

In the analysis of forecast throughput there is a considerable difference be-
tween the forecast of containers and that of other goods. The growth of con-
tainer throughput is forecast between 2 % and 6 % per annum for the short
term. The total throughput of inland shipping, however, is forecast to only
grow by between 0 % and 2 %.
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Table 50: Forecast of total throughput and container throughput
Source Forecast Forecast Scenario Total Container
range period throughput throughput
o 0,
Netherlands Bureau 2002-2020 gl 2'0:A’ 5'70/°
. . low -0.3% 2.4%
for Economic Policy Netherlands . o
Analysis 2020-2040 high 1.6% 1%
i low -0.4% 0.6%
European
Commission EU-25 2000-2020 1.2%
PLANCO Germany 2000-2015 2.0%
Average of retumed 5%

Questionaires

Sources: CPB Netherlands Bureau for Economic Policy Analysis (2006), Adaptation of long term scenarios
for container transport. CPB Memorandum 172 (in Dutch: Aanpassing WLO scenario’s voor het
containervervoer)

European Commission (2006), Keep Europe moving - Sustainable mobility for our continent. Mid-term
review of the European Commission’s 2001 Transport White Paper

PLANCO (2003), Potentials and Future of German Inland Waterways Shipping

In the following Table 51, the storage capacity and surface area of the ter-
minals is presented. There are large differences in terminal storage capacity.
When looking at the storage capacity utilisation (throughput divided by capac-
ity) there is a large variety ranging between 25 and 95. Because no direct and
capital costs are known, no conclusions can be made on the productivity of
the inland terminals.

Table 51.: TEU throughput, storage capacity and surface area of terminals
TEU
remna couny T Somge TIUS Sace s
capacitv

Duisburg DE 2007 1,794,000 31,000 58 55,0
Gemersheim DE 2006 220,000 6,300 35 11,0
Neuss-Disseldorf DE 2007 739,000 7,800 95 5,1
Wérth DE 2006 174,358 7,000 25 9,0
Mannheim DE 2007 152,313 2400 63 1,13
Dortmund DE 2007 200,700 5,000 40
Den Bosch NL 2007 120,000 4500 27 4,5
Mulhouse — Ottmarsheim FR 2007 119,518 5000 24 7.5
Born NL 2007 110,000 4,000 28 4,5
Nijmegen NL 2007 88,000 2,500 35 3,5
Utrecht NL
Strassbourg FR 2007 259,059 5,500 47 12,0
Paris (Gennevilliers) FR 2007 295,000
Goole UK 2006 82,000
Liege BE 2007 17,138
Decin cz
Lyon FR 2007 144,645 20,0
Wroclaw (municipal port) PL
Budapest HU 2005 132,000 2,200 60
Vienna AT 2007 323,424 4,000 81 6,0
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Around 50 % of the respondents give information on the transhipment costs
and average waiting time’™ for their terminal. The transhipment costs for
inland terminals vary between 18 and 25 EUR per move. This is much lower
than transhipment costs in seaports. Only a few respondents are able to pro-
vide information on the waiting time at terminals. Some terminals report
maximum waiting time of 48 hours for containers at terminals. The average
waiting time is believed to be around a few hours. None of the terminals is
able to provide more precise figures on waiting times.

Storage, empty depot, customs and handling of dangerous goods are the ser-
vices mentioned frequently by the respondents.

5.6 Road-rail terminals
5.6.1 Introduction

Based on the throughput of the road-rail terminals a first draft selection was
made. In order to have a better geographical coverage it was preferred to
include Scandinavia. For that reason Stockholm has been included in the final
list.
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Figure 100:  Selected road-rail terminals

The collection of statistical data has been executed by using various sources:

" Study on infrastructure capacity reserves for combined transport by
2015 (UIC-GTC, 2004)

" Websites of road-rail terminals

" Annual reports of road-rail terminals

" Validation by independent expert

. Questionnaires
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Table 52: Available indicators on road-rail terminals

Turrover and employment Hardly available on terminal level, UIRR, UIC, Rail cargo operators,
e available on operator level Questionnaires

Throughput, tonnes and TEU For most terminals hardly available UIC studies, Questionnaires

Throughput share . . .

National/Intemational For most temrminals hardly available UIC studies

Handling Capacity Hardly available Questionnaires, UIC studies

. Available for some corridors measured . . .
Main OD flows in numbers of rains per week Questionnaires, UIC studies

Forecast 2015 Available for some terminals UIC studies

Surface area Hardy available Questionnaires
Transshipment costs Hardly available Questionnaires
Average waiting times Hardy available Questionnaires

5.6.2 Data and performance indicators

In general data on road-rail terminals is scarce. There is a lot of information
on the transport operators (through UIRR statistics), but not of the terminal
operators themselves. In addition, some road-rail terminals are very insignifi-
cant and do not have a website, annual report or any reporting at all.

Figure 101  Road-rail terminal scheme

J Terminal operators

=i el e B0 i)

] Transport operators

At this moment, the most recent figures in reports on throughput and capacity
utilisation of road-rail terminals (in TEU) are representing the year 2002. For
some areas the figures are aggregates for several terminals in that area, like
for instance Paris (6 terminals) or Milano (9 terminals).
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The next Table 53 shows the performance of various terminals across
Europe. The largest single road-rail terminal is in Cologne (KéIn-Eifeltor) with
266,000 loading units in 2002, while Milano including 9 terminals even has a
throughput of 488,002 loading units. The Cologne terminal has an interna-
tional orientation: 73 % of the throughput has an origin or destination outside
Germany. The terminal in Munich on the other hand has a domestic function,
as more than 70 % of the total throughput has an origin or destination within
Germany.

The capacity utilisation of the terminals varies a lot as well. Cologne, Taulov
and Genk report very high utilisation percentages. For Cologne the utilisation
rate was estimated to be more than 100 %"° in the UIC-study, which indicates
congestion. Because the nominal maximum capacity of terminals is 100 %,
the capacity utilisation for Cologne is set at 100 %. Paris and Graz report very
low utilisation percentages.

The UIC study (2004) assumed a theoretical capacity in 2002 of 144 move-
ments (passenger and freight) per day and direction on a double tracked elec-
trified line. The forecast horizon for 2015 is based on a 20 % higher maximum
capacity of 173 train movements. This value reflects progress in productivity
and the signalling systems. This estimate was also verified in a number of
investigations, in particular in Germany and France.

& Since not all terminals in the UIC-study provided actual values for handling capacity, a standardised
calculation for capacity was made for these terminals. At the time of the UIC-study an extension of the
handling capacity to 300,000 loading unites (LU) per year for the Cologne Terminal was planned. The
current handling capacity is 330,000 LU/year (www.duss-terminal.de).
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Table 53: Total throughput, handling capacity and utilisation of selected
terminals

Total
Number of throughputin

Throughput  Throughput handling Capacity

Terminal . National International . e
terminals ?I(_)SS (%)in 2002 (%) in 2002 capacity (LU) utilisation
Milano (IT)
9 488,002 17% 83% 801,000 61%
KélIn — Eifeltor (DE)
1 265,745 27% 73% 237,000 100%
Verona (IT)
2 223,796 0% 100% 329,000 68%
Miinchen — Riem (DE)
1 200,000 72% 28% 320,000 63%
Paris (FR)
6 176,282 63% 37% 658,000 27%
Prague (CZ)
2 148,600 6% 94% 250,000 59%
Budapest — BILK
Combiterminal (HU) 2 140,000 0% 100% 210,000 67%
Wels Vbf —
Container terminal (AT) 1 102,815 33% 67% 132,000 78%
Madrid (ES)
1 100,000 80% 20% 192,000 52%
Taulov (DK)
1 75,000 33% 67% 80,000 94%
Ljubljana (SI)
1 58,300 19% 81% 100,000 58%
Genk (BE)
2 57,842 5% 95% 69,000 84%
Villach (AT)
1 51,289 13% 87% 70,000 73%
Graz Std CCT (AT)
1 50,000 18% 82% 130,000 38%
Warszawa (PL)
1 40,000 0% 100% 60,000 67%
Basel Wolf Hupac A.G. (CH)
155,274 43% 57% 195,00 80%

Source: UIC (2004), Study on infrastructure capacity reserves for combined transport by 2015

In the study on infrastructure capacity reserves (UIC, 2004), forecasts of the
volumes and capacity are provided for 2015. Based on those figure the ca-
pacity gap in 2015 is calculated. Note that the nominal maximum capacity of
terminals is at 100 % utilisation but in practice this is around 80 % (or else
waiting times increase dramatically) and therefore the capacity gap is even
larger than presented in the Table 54 below. The yearly growth rates of the
volume and capacity are calculated in order to see if these growth rates cor-
respond with each other or to see that for instance the current gap is getting
larger. The average growth rate of the throughput is 5.1 % while the average
growth rate of the capacity is only 2.2 %.
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Table 54: Volume and capacity forecast and yearly growth rates of se-
lected terminals

Capacity

NUTOEE GO Volume Capacity Gap 2015 (at  Yearly Yearly

Terminal forecast forecast 100% growth rate growth rate

terminals

2015 (LU)  2015(LU) utilisation) volume capacity
(LU)

Milano (IT)

9 1,130,000 1,057,925 72,000 6.7% 22%
Kdin - Eifeltor (DE) 1 517,000 330,000 217,000 5.3% 1.8%
VErEnE(r) 2 551,000 780,000 0 7.2% 6.9%
Minchen — Riem (DE) 1 283000 320,000 0 2.7% 0.0%
Paris - 6 terminals (FR) 6 270,00 658,000 0 3.3% 0.0%
) 1 288,000 200,000 88,000 5.2% 1.4%
Budapest — BILK Combiterminal (HU)

2 263,000 300,000 0 5.0% 2.8%
Wels Vbf — Container terminal (AT)

1 181,000 132,000 49,000 4.4% 0.0%
L= ti(2) 1 140,000 192,000 0 2.6% 0.0%
Taulov (DK) 1 130,000 120,000 10,000 4.3% 3.2%
AU ) 1 87,000 150,000 0 3.1% 3.2%
EA(ED) 2 150,000 122,000 28,000 7.6% 45%
VLAY 1 121,000 110,000 11,000 6.8% 35%
Graz Std CCT (AT) 1 137,000 130,000 7,000 8.1% 0.0%
R 1 79,000 60,000 19,000 5.4% 0.0%
Basel Wolf Hupac A.G. (CH) 2 238000 390,000 0 3.3% 55%

Source: UIC (2004), Study on infrastructure capacity reserves for combined transport by 2015

Primary data collection has been done through a questionnaire. There are
only three respondents which have provided detailed information on the an-
nual turnover and number of employees, the transport volumes handled
(commodities and OD), capacity, surface area and services offered at their
terminals. We will describe the main findings in separate anonymous cases
hereafter.
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Table 55: Turnover and employment

Terminal Total

operator 2005

Nr. 1 350 600
Number of Nr. 2
employees Nr. 3 3 3 3

Source: Questionnaire, ECORYS 2008

Obviously, these terminals have different sizes. Looking at the turnover per
employee the first two terminals are in the range of 0.3-0.5 million turnover
per employee. The third terminal is a small Romanian terminal in the start-up
phase and is therefore less comparable.

Table 56: Transport volume (accompanied + unaccompanied combined
transport)
Terminal
2005 2006 2007
operator
Nr. 1 113,456 165,723 234,567

Throughput .
outbound Nr. 2 54.1%
(TEV) Nr. 3 1,106 3,087 3,822

Terminal
operator
Nr. 1 1,361,472 1,955,531 2,627,150
Throughput .
outbound Nr. 2 54.1%
(Tonnes) Nr. 3 6,760 53,280 62,025

Source: Questionnaire, ECORYS 2008

All three terminals are growing steadily in terms of throughput. The inbound
and outbound flows, either by road or by rail, are almost balanced.
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The main goods flows (next table) are reported in various ways. Some stated
the type of goods and the volumes in TEU, while others reported the number
of weekly train pairs to/from specific countries/cities.

Table 57: Main goods flows by origin and destination’®

Main Good Flows Country / region Throughput ( TEU) Throughput (WTP?)

Mdnich,

Bremen/Bremerhaven,

Kéln, Hamburg, Leipzig,

Mannheim, Diisseldorf, - 107 WTP

Rostock (D)

Kolding (DK) - 8 WTP
Nr. 2 Gliwice (PL) - 7WTP

Rotterdam (NL) - 55WTP

Bratislava (SK) - 4 WTP

Oradea (RO) - 3WTP

Vienna (AT) - 3WTP

Ljubljana (SI) - 2WTP

Prague (C2) - 1WTP

Bologna, La Spezia,

Genoa (IT) ) 20WTP

Source: Questionnaire, ECORYS 2008

The main origins and destinations are located in the neighbouring countries of
the country where the terminal is located. Some terminals only report the
number of weekly train pairs between origins and destinations.

76 1 Weekly Train Pairs.
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Table 58: Capacity

Terminal Capacit
P : Y Most recent year:
operator terminal:

Nr. 2 TEU - Expansion planned for 2010
' Tonnes - Expansion planned for 2010

Source: Questionnaire, ECORYS 2008
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Table 59: Surface area’’

Terminal >
Surface areal M TEU

Storage area 250,000

Surface area?2

Storage area 70,000

Surface area3

Storage area 25,000

Surface area4

Storage area 5,000

Surface areab

Storage area 250,000

Surface area 6

Storage area 7,000
‘ota‘ termm!l area

Terminal area

_

10,000

Storage area 10,000

Source: Questionnaire, ECORYS 2008

7719 Excluding roads, green surface etc.
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Table 60: Services offered

Terminal 1 Terminal 2 Terminal 3

Service offered:

Yes/No Yes/No Yes/No
Storage Yes Yes Yes
Empty depot Yes Yes Yes
Value agded ser\{lces No Yes No
(repacking, labelling)
Customs Yes Yes No
Administration Yes Yes Yes
Dangerous goods Yes Restricted Yes
Reefer Yes Yes No
Power Yes Yes Yes
Otherl: Trucking, Customs, Yes Yes _
Repairs etc.
Other: Safety and security - Yes -

Source: Questionnaire, ECORYS 2008

The services listed in the Table 60 above show that the road-rail terminals
offer more or less the same services. Some terminals indicate to offer addi-
tional trucking, repairs or safety and security services.

The transhipment costs are reported in the range of EUR 20-25 per move’®.
Average waiting times for trains, measured as the time between entering
and leaving the terminal, is reported in the range of 2-6 hours on average,
with @ maximum of 30 hours. The transhipment cost and average waiting
times have been validated by an external intermodal transport expert who
characterised these figures as reasonable.

"® One move can be from the incoming modality to the stack, from the stack to the outgoing modality, or
directly from the incoming modality to the outgoing modality.
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5.7 Distribution centres

5.7.1 Selection of performance indicators

The characteristics of European distribution centres and how they operate
depends largely on the industry sector, the geographic markets that those
industries serve, the product type and the location of manufacturing facilities.
This results in a broad range of different types of distribution centres charac-
terised by for instance the number of stock keeping units (SKU'’s), the level of
warehouse automation, heavy inbound or heavy outbound logistics, the order
reliability, the order fulfilment cycle time, safety stocks etc.

It is this very variety of different types of distribution centres that hampers a
consistent comparison between a randomly selected sample of distribution
centres across Europe.

This paragraph first elaborates on the characteristics of distribution centres in
the EU. After that, two detailed case studies are described based on inter-
views at these distribution centres. Through alternative sources, several
smaller case studies are included in order to give an indication of the types of
performance indicators relevant to different types of distribution centres. Fi-
nally, some conclusions are drawn to show which main performance indica-
tors are in general important for distribution centres and to what level different
distribution centres can be compared.

Table 61: Available indicators on distribution centres

Turnover and employment

Throughput, tonnes or units

Main OD flows; sourcing areas,

client destinations

Number of suppliers

Modal split

Stock Keeping Units (SKU)

Pallet positions

Inventory (days of inventory)

Surface area

Delivery reliability

Average lead times

Sometimes available on DC level,
otherwise on company level

Hardly available

Hardly available

Sometimes available on websites

Hardly available

Sometimes available

Hardly available

Hardly available

Sometimes available

Hardly available

Hardly available

Websites, case studies,
interviews

Case studies, interviews

Interviews

Websites, interviews

Interviews

Websites, interviews, case
studies

Interviews

Interviews

Websites, interviews, case
studies

Interviews

Interviews
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5.7.2 Characterisation of the EU distribution centres

Most distribution structures around the world follow similar patterns and nor-
mally fall into one or more of the following four distribution centre functions:

" Global distribution centre: often located close to the worldwide manufac-
turing site and serves to distribute goods to the different worldwide geo-
graphic regions.

" European distribution centre (EDC): serving as a central storage of
goods for the European, Middle-East and Africa (EMEA) regions and
takes care of replenishment of the different regional distribution centres.

" Regional distribution centre, serving as a main distribution centre for a
specific region within EMEA, for example the UK/Ireland region or the
Nordic region.

" Country / local distribution centre, serving final distribution to customers.

In terms of the location of European distribution centres, there are various
factors that will affect the location decision of a retailer or manufacturer. Im-
portant factors include existing transport infrastructure, wages and benefits,
proximity to ports, multilingualism, airports, rail hubs, customers and suppli-
ers, labour availability and flexibility and real estate costs. Government incen-
tives are also important.

Three countries that mostly enjoy benefits from these location decision factors
are Belgium, Germany and The Netherlands (Transport Intelligence / HIDC,
2006):

. Belgium benefits from its proximity to seaports (such as Antwerp) and
airports (Brussels), its transport infrastructure and the incentives it offers
to investing companies.

" Germany benefits from being the largest economy in Europe, its prox-
imity to rail hubs and its infrastructure.

" The Netherlands benefits from its proximity to seaports (Rotterdam) and
airports (Amsterdam Schiphol), its transport infrastructure, the incentives
offered to investing companies, the multilingualism of its nationals and
the positive business environment (including flexible customs regime).

In general these three countries are considered an attractive location for a
European distribution centre and make up 80 % of the European distribution
centres by location”®.

™ Transport Intelligence, European Distribution Warehousing 2006, An overview of the dynamic European
warehousing and distribution property market, Report code: TIEDW0511.
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Figure 102:  European distribution centres by location in Europe
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Source: Transport Intelligence / HIDC (2006)

Figure 103:  Preferred/future European distribution centre locations in
Europe
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Following, some important trends are mentioned regarding the European dis-
tribution warehousing sector.
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For the logistics sector, the expansion of the European Union and opening of
new markets in Eastern Europe has required a new European distribution
strategy. With the accession of new EU members in central and Eastern
Europe, the geographical centre of gravity of the new European Union has
started to move eastwards, in order to serve the additional population. As a
consequence administrative as well as physical barriers between countries
within the EU are decreasing. This has driven a trend towards more European
distribution centres instead of national distribution centres as part of the sup-
ply chain structure.

In Europe it is estimated that owner-occupiers possess 68 % of the total value
of commercial property while in the US this drops to 24 %. In Europe, leasing
activity has increased principally from logistics providers, who prefer to lease
facilities with lease terms that match contract lengths.

The growth in outsourcing has been a driving force behind the development of
the contract logistics sector and is a key reason why leading logistics compa-
nies have grown rapidly from national medium-sized warehousing and distri-
bution providers into global multi-service professional companies. Two main
outsourcing options are distinguished:

" By distribution centre: many retailers/manufacturers throughout Europe
contract out the management of the distribution function related to one
specific distribution centre in a country.

" By geography: this involves the management of multiple distribution
centres in a geographic region, and will probably involve higher levels of
value adding management of goods flows across a network.

Within the third-party logistics industry, warehousing and distribution contracts
typically are either shared-user or dedicated. If the contract or service pro-
vided by the third-party logistics company is shared-user, this means that the
facility is owned/leased by the logistics company, and customers’ products are
stored with other customers’ products in a single warehouse. In the case of
dedicated contracts, the warehouse is more often than not owned/leased by
the customer and the logistics company manages the warehouse operation,
along with the associated distribution services.

For any retailer, warehousing and distribution account for the majority of logis-
tics costs. Within grocery retail, warehousing accounts for 45 % of the total
cost of distribution, followed by transport which accounts for 32 % (Transport
Intelligence, 2006). Retailers compete strongly for the ideal location of their
warehouses, with the increasing pressure of storing an ever increasing range
of products and product types.

The figure below summarises the trends in the European distribution ware-
housing sector. The trends are towards the right-hand side of the figure.
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Figure 104:  Trends in European distribution warehousing
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5.7.3 Case study: Flora Holland distribution centre
General information

Flora Holland flower auction is international market leader in floriculture sales.
The company is situated in six different locations in the vicinity of the most
important flower production areas in the Netherlands. Flora Holland is a key
player in an intricate and high-quality network of companies, ranging from
breeders and growers to sales experts and export firms. It fulfils the role of
matchmaker, intermediary and knowledge centre. In the following Table 62
some key figures of the company are shown.
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Table 62: Key figures on Flora Holland distribution centre

Turnover in millions of

Euro

Turnover in millions of

units:

- cut flowers

- indoor plants

- outdoor plants
Number of suppliers

Employees (in fte)

Inbound sourcing

3,892

11,007

9,900

3,612

4,063

11,005
832
391

9,633

3,612

Over 85 % of all revenue’s are sourced in the Netherlands. The floriculture
industry in the Netherlands is concentrated in five different areas, in four of
which Flora Holland has an auction hall. Transport towards the auction is pri-
marily performed by road transport. Main sourcing countries outside of the
Netherlands are shown in the Table 63 below. Imports inside of Europe are
primarily performed by road transport. Sourcing outside of Europe use air
freight and shipping. Transport between the main port and the auction site is
performed through road transport.

Table 63 Sourcing countries of Flora Holland distribution centre
Origin of Tpt_al revenuin Sharein revenu
revenues millions of Euro

Netherlands 3,441 85%
Kenya 224 6%
Israel 102 3%
Ethiopia 57 1%
Ecuador M 1%
Gemany 37 1%
Belgium 36 1%
Zimbabwe 21 1%
Spain 14 0%
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In total over 30.000 truck shipments arrive at the different auction sites each
day.

Outbound delivery

The main destination markets of Flora Holland are the large economies in
Europe: Germany, United Kingdom and France. Besides Western European
Countries, the company exports flowers towards Eastern Europe, the United
States and Japan. Although the share of Eastern Europe and Russia is rela-
tively small, the total turnover in these countries is growing rapidly.

Figure 105: Destination of Flora Holland distribution centre sales
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Just like with inbound sourcing, outward delivery of products is mostly done
through road transport. The transport is performed by customers, that mostly
outsource the transport of products towards 3PL companies.

Flora Holland is currently at the beginning stage of multimodal transport initia-
tives. The company is primarily focusing on setting up rail transport initiatives
for different corridors.

Terminal perspective and performance indicators

Flora Holland brings suppliers and buyers together through two different proc-
esses. The main business of the company involves physical sale of products
in one of the six different auction halls. Secondly, the company acts as an
intermediary agent in direct sales between growers and large buyers.

In the auction hall, a total of 30,000 truck shipments arrive at the sites each
working day. The products are stocked in cooling cells, and usually are auc-
tioned the same day. During the auctioning, the supplies of one grower can be
bought by different buyers. A standard quantity in the selling of floriculture
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products are Danish trolleys. After the selling a distribution process takes
place in which the goods are redistributed into packages for each client.

A service level agreement for this process is that the time of delivery between
the auction and the client’s dock is less than 2.5 hours.

The total capacity of the six auction sites is presented in the Table 64 below.
For Flora Holland there is virtually no storage capacity restrain, because in
most cases, handling and distribution of the products in done within 24 hours.

Table 64: Facilities of Flora Holland distribution centre

Buildings surface area 1,013,000 713,000 400,000 103,000 123,000 45875
gr"ef’g bRy Il SO 148000 185,400 52,766 60,000 90,957 100
Number of customers with

accommodation on auction 600 500 220 40 90 0
site

Surface area cold store 42,000 43,000 36,000 15,715 3,800 3440
Number of processed

stacking carts and Danish 4,050,000 2413,288  1.039.058 299,804 254,669 107,000
containers

Number of docks 523 483 2% 102 114 20

Future trends

Momentarily, Flora Holland is relatively uncertain regarding how the auction
will develop in the future. Presently, clients still feel the need to physically see
the products before buying the products. However, technological innovations
could lead to a more internet-based market, which could mean a diminishing
role for Flora Holland. The company therefore wishes to develop into the role
of supply chain facilitator. The company is suitable for this role because it is
independent and has lots of know how and contact within the supply chain.

Contrary to this development, Flora Holland is planning to open a new loca-
tion in Germany. The location will mostly function as a distribution centre for
local clients.

As mentioned before, Flora Holland also is in the starting process to consider
multimodal transport initiatives. Especially rail transport is considered to be a
good alternative for long haul transport. There are however some important
factors that are required for multimodal transport in order to become profit-
able. Firstly, Flora Holland can only load a few wagons on its own. The com-
pany therefore needs additional partners in order to set up a regular shipping
line. Secondly, specialized temperature controlled containers are required to
keep the flowers fresh. Fluctuations in the container temperature will have a
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negative impact on the value of the products. Lastly, a distribution network
needs to be set up at the end of the railroad line.

5.7.4 Case study: NIKE EMEA European Logistics Center (ELC)

Since 1994, NIKE EMEA (Europe, Middle East, Africa) Logistics Center is the
logistic operations centre of NIKE EMEA. Before 1994, NIKE organised its
distribution in Europe through multiple national distribution centres. With the
enlargement of the EU and too high levels of inventory at the national distribu-
tion centres, NIKE decided to centralise its inventory and distribution activities
at the ELC in Belgium. All logistic activities between 200 factories and 30,000
clients are coordinated from NIKE's European Logistic Center. NIKE ELC
manages the warehouses, the transport facilities, the information and com-
munication systems and offers logistic solutions for its clients.

NIKE ELC supplies three types of product categories to its customers namely
sports wear (garments), sports equipment and sport shoes (footwear). In total
the ELC manages 70,000 SKU (stock keeping units). Typical for these kinds
of retail products, the ELC is very much affected by the seasons. Therefore,
the NIKE ELC distinguishes 4 seasons of 3 months each. There are
1,400 FTE continuously employed at the ELC, but at seasonal peaks which
are especially in January/February and August/September, an additional
1,000 FTE® are temporarily employed. The ELC is owned and operated by
NIKE.

Figure 106: Supply chain of NIKE ELC, Belgium

Inbound logistics >< ELC > Outbound logistics >
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Inbound sourcing

The three different product segments have a different source base. The
sportswear are for approximately 66 % sourced in Asia and 33 % in Europe
(Portugal, Spain) or Europe’s neighbouring countries (Turkey, Morocco).
Footwear is sourced in South-East Asian countries like, China, Vietnam, Thai-
land and Indonesia. The source base for the equipment category very much
depends on the specific product category. Focussing on products sourced
from factories in Asia, basically three parts make up the inbound lead time.

First, products from different factories have to be consolidated before they can
be shipped to Europe. This phase includes customs procedures and admini-
stration. Depending on the administrative burden, this phase takes approxi-
mately between 3 and 10 days. Next, the products are shipped by ocean
shipping to 4 different ports in the Hamburg — Le Havre range. These ports
are Rotterdam, Amsterdam, Antwerp and Zeebrugge and shipping takes ap-
proximately between 16 and 26 days. The third part of the inbound lead time
is the transport of containers from the 4 ports to the ELC in Laakdal, Belgium.
Trucks, barges and trains are used for this third phase of inland transport. 98
% of the NIKE containers that arrive at Antwerp are transported on barges by
inland waterways to the ELC. There is a barge container terminal located next
to the ELC which handles 20,000 inbound containers per year for the ELC.
The last phase takes approximately 3 days. In addition, 6-7 % of the inbound
products are carried by freight aircraft. This mode is only used for delayed
shipments caused by the manufacturer or other priority shipments. Apart from
air transport, the total inbound lead time (from a factory in Asia to the ELC in
Belgium) is between 22 and 39 days.

Reasons to use primarily barges and trains to ship the products from the ports
to the ELC are as follows. The ELC is very good accessible by inland water-
ways and railways. Barges are less expensive than trucks, especially the cost
of the truck driver is important. There is sufficient capacity at barges and
inland waterways which makes them also reliable. In addition, NIKE is more
and more focussing on sustainable means of transport and therefore barges
and trains are preferred as they are less polluting than trucks.

Outbound delivery

The major outbound destinations are the larger European countries with rela-
tively high purchasing power being the UK, Germany, France, Spain and Italy.
The two most important growth markets are Russia and Turkey. In percent-
ages the growth in Russia and Turkey is much higher than in the West Euro-
pean countries. In absolute numbers the growth is more or less equal. Tradi-
tionally the truck is primarily used for outbound shipments across Europe.
Currently there is much more focus on multimodal transport and bundling of
cargo flows with other companies. According to NIKE this is not primarily done
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as a cost reducing measure but more as a strategic consideration that they
will be affected in the long term by the societal and environmental impact of
trucking by roads.

An example of a multimodal transport route is for instance shipping by barge
to Antwerp, then by short-sea shipping to Finland and further by truck or rail
into Russia. Nevertheless, at this moment several issues hamper a more
widespread use of multimodal transport. The volumes of cargo of the ELC are
not high enough to load a full train at fixed times. The volumes at the ELC
fluctuate not only by season but even on a day to day basis. Multimodal
transport is currently not flexible enough to cope with these fluctuations. An-
other issue is the security at certain multimodal/road-rail terminals. Products
of NIKE are an attractive target for thieves, especially when a container is
waiting at an intermodal terminal where the level of security is limited. A third
issue is the cost of pre and end haulage of multimodal transport. Furthermore,
inland waterway shipping is considered to result in too high lead times.

While the ELC is owned and operated by NIKE itself, it has various arrange-
ments and contracts with 3" party logistics providers (3PL), both inbound and
outbound. Typical contract length is about 2-3 years with 1-2 3PL providers
per country. Some 3PL providers operate in several countries but neverthe-
less it is necessary to have also 3PL providers from each specific country.

Terminal and performance perspective

NIKE has two types of ordering systems. One is called ‘Futures’ and the other
is based on replenishments. Futures are ordered by shops 6 months in ad-
vance of the new season and make up 85 % of all products. Replenishments
make up the other 15 % of the products and can quickly respond to specific
needs of the clients. With 70,000 stock keeping units (SKU) there is a broad
range of different products and characteristics in terms of performance. On
average products are 2-3 months at the ELC stored, but of course the cycle
time of some products is much higher or lower than the other.

In the ELC there are separate areas to handle the three types of products;
sportswear, footwear and equipment. The largest part of the ELC is auto-
mated with bar-coding tags, sorting machines and small belt conveyers. Only
limited value adding activities are taking place at the ELC. Approximately 25
% of the products are subject to value adding activities being pricing or label-
ling etc. The most important performance indicator for NIKE is the delivery
reliability. NIKE has agreements with its client to achieve a ‘hit rate’ of 98 %
on time delivery with respect to the agreed time slots for delivery at the shops.
Other performance indicators are the level of inventory, the capacity, order
picking process and load factors. Inventory is measured and monitored in
different ways; days of sales inventory, inventory cost per unit, lead time.
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The capacity is measured in terms of inbound capacity, handling capacity and
outbound capacity. The inbound capacity depends on the number of unload-
ing docks and the number of SKU’s to be handled. The handling itself de-
pends on the SKU’s, picking bays and storage area. The total floor space is
21 ha and the maximum outbound capacity is 800,000 — 900,000 units per
day. One unit in this context is for instance one sportswear shirt of a specific
size. In total the ELC transports 160 million units outbound per year. The load
factor of the load device being used either inbound or outbound is on average
86 %-87 %.

Reverse logistics make up 1-2 % of the products which are allowed to be
send back by the shops. These products are primarily being sold by factory
outlets.

Trends

Previously the focus at the ELC was on the service/cost ratio. Then it shifted
to service at optimal cost. Currently the impact or carbon footprint of ELC’s
activities is an additional focus besides service at optimal cost. Consequently
NIKE is looking for opportunities to make more use of multimodal transport.
Also bundling with other companies is being considered and explored.

NIKE ELC sees three trends for its own operations. First, it anticipates on a
growth of NIKE only stores. Russia is considered its largest growth market,
and there will be more collaboration with the larger clients.

5.7.5 Other anonymous case studies or distribution centre information
A: Catalogue Retailer

A high profile catalogue retailer sells their general merchandise and products
for the home from over 700 stores throughout the UK and Repubilic of Ireland,
as well as online and over the telephone. They serve over 130 million cus-
tomers a year through its stores and take four million customer orders either
online or over the phone. Their sales topped £3.8 billion in the last financial
year. One of their distribution centres is located in Scotland and is responsible
for meeting the daily requirements of around 100 retail stores. It provides
330.000 m? of warehouse capacity including 29.000 pallet locations and 7.000
pick slots. The permanent staff at the Scotland distribution centre consists of
256 people, from which 100 are warehouse staff. On average they pick
150.000 boxes per week, however during peak periods this can increase to
around 550.000 cases per week. These large volume fluctuations mean that
the retailer must bring in up to 500 additional staff on temporary contracts to
maintain service levels during busy periods.
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Here are various performance measures introduced by the company like:
number of cases picked per hour, cages dispatched per hour or pallets moved
per hour. The retailer maintains all these measures in order to maintain
maximum accuracy across the £80 million worth of stock held at any one time.
The deliveries to stores are made 5 up to 7 times a week, depending on the
demand level. The returned goods are collected at a returns warehouse and
up to eight loads (containing 26 pallets each) are transported to Estonia, Lat-
via, Holland, Germany and France.

B: Car Manufacturer Distribution Centre

A Japanese car manufacturer with highly successful operations around the
world is maintaining optimum production efficiency in its production plants.
One of them is located in the UK. The facility has two production lines, which
produce around 250,000 units per year which equals one car every 90 sec-
onds. The manufacturer requires maximum time efficiency from around 250 of
its providers within manufacturing supply chain. The Swindon team is an inte-
grated part of the car manufacturers operations, with 70 dedicated warehouse
staff and 175,000 m? of storage area. Around 200 deliveries are made to the
production plant on a daily basis. In 2007, the stockholding in the warehouse
was brought down from 1.5 days to 0.8 days.

C: International Home Products Retailer

Currently, this home products retailer has 12 stores in the UK, which cover
10.000 different products form 1,800 suppliers in 55 countries worldwide. One
of their British distribution centres is located in Peterborough. It has 85,000 m?
of internal space divided between distribution centre (58,200 m?) for delivery
to stores and customer distribution centre (26,800 m?) for delivery directly to
customers. They receive palletized and un-palletized goods from its suppliers,
usually stored on standard EUR pallets, half EUR pallets or larger pallets
unique for the retailer. There are 132,529 pallet positions and 28 dedicated
loading bays available at Peterborough. The facility is partly automated and
the bar code labelling system is used to locate the correct storage location.

D: Home Shopping Company

A large home-shopping company in the Netherlands has a distribution centre
located in Dedemsvaart. It has 33,000 m? of storage area and 300 employees.
It has around 750 suppliers from 40 different countries and has to deal with
around 30,000 shipments per year. The majority of goods that it handles are
small hardware or fashion products. The number of orders fluctuates greatly
not only depending on the season but also on the weekly or even daily basis
(from 20,000 to 55,000 orders per day). A single order contains 1.8 items on
average. The goods are palletized in Dedemsvaart and divided into so-called
multiples (more than one unit per box) and singles. There are also other stor-
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age areas for hanging garments or valuable goods. Orders are processed 11
times per day. The company cooperates with a third party logistics provider,
which dedicates several trucks for daily operations. A big challenge of the
distribution centre is a high 28 % rate of returned products. Around 25 people
per shift are dedicated to the process of sorting and reconditioning of returned
products.

Figure 107  Logistics process of home shopping company

20.000-50.000 order per day

Home
Supplier » Shopping
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E: Automobile Group distribution centre

The Automobile Group is a logistics service provider in the field of the auto-
motive industry and located in the Botlek port of the port of Rotterdam. They
are the largest automotive logistics service provider in the Netherlands. More
than 200,000 cars from car factories come to Automobile and then continue to
be transported to dealers and importers in the Netherlands and the rest of
Europe. Apart from transportation services, Automobile provides a number of
value added services. These include the storage of cars, washing, inspection,
modifications and damage repair.

In 2004 Automobile handled 174,408 cars with average storage duration of
46.8 days. This long storage duration is a consequence of the fact that Auto-
mobile has to store the car until the importer or dealer places a call for the car.
The total storage duration of all cars corresponds to 7.8 million days. There
were 142,927 cars that needed a washing and 68,858 cars that received a
pre-delivery inspection. Alimost 7 % of the total amount of handled cars is
damaged, of which 5 % incurred during transport and 2 % at the Automobile
terminal. The damage can vary from a small scratch till a total loss car. When
the damage isn’t commercially acceptable it has to be repaired. The treating
of any car is between the 30 and 90 Euros. The average number of calls cor-
responded in 2004 to 573 cars each day.

The transport of cars consisted of three different modalities, namely truck, rail
and vessel. In 2004 148,000 cars arrived at Automobile by vessel out of Asia
and the remaining cars arrived by train and by truck. Between 20,000 and
30,000 cars are distributed to the dealers and importers by vessel, 17,000
cars by train and 65,000 cars by truck.
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The total storage capacity of the Automobile terminal in Rotterdam consists of
36,000 cars but this storage capacity differs each day due to different length
of cars. Furthermore there is a capacity for three vessels at the quay at the
same time. The lead time, indicated as the time between the call for a car and
the moment that the car is ready to be transported, is between 0 and 5 days.

Figure 108: Logistics process of automobile group

Truck
65.000 cars
2004
Storage Capacity:
36.000 cars
Avg Storage Duration : :
T
468 days > o
17.000 cars
Throughput: \ /
174.408 cars
Lead time:
0-5 days
Vessel

25.000 cars

Vessel
148.000 cars

F: Fly Away Cargo distribution centre

i

Fly Away Cargo is part of the Fly Away International Group and is responsible
for handling the cargo. The main activities of Fly Away Cargo will take place in
the freight terminal at Schiphol. Every year there are 600,000 tonnes of cargo
transported by Fly Away Cargo.

Fly Away Cargo has as target a time performance of 95 %. This means that
95 % of all the shipments must be delivered within time at the client.

Freight terminal 3 at Schiphol has a surface of 21,000 square meters. The
throughput of freight terminal 3 was 245,000 tonnes in 2006. The maximum
capacity at that time was 269,000 tonnes and 324,000 tonnes with additional
resources.

Capacity utilisation without additional resources: 91.1 %.

Capacity utilisation with additional resources: 75.6 %.

The needed capacity in 2015 is estimated at 347,000 tonnes using an annual
growth rate of 4 %. This means that with the current setting of resources the
throughput could increase by only 5 % in order to meet the time performance
target. The storage capacity of the racks in the terminal is currently employed
for only 42 %.
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G: Other information on distribution centres across Europe

Table 65 includes several distribution centres across Europe based on Fraun-
hofer® (2007). In addition, a questionnaire response from the Bucharest logis-
tics service provider in Romania has been included. One remarkable observa-
tion is the number of logistics employees compared to the throughput in ton-
nes or pallets. The number of logistic employees is relatively high in Romania
compared to Germany or Spain. Causes for this could be the level of automa-
tion being used in these different distribution centres and the labour costs are
lower in Romania compared to Germany or Spain.

The delivery reliability as reported in this table seems to be very high (be-
tween 99 % and 100 %. However, the former case studies already indicated
that a delivery reliability of higher than 95 % or 98 % is common for distribu-
tion centres.

Note that the inbound and outbound flows of goods use various loading de-
vices. Within the distribution centre, consolidation or stripping and stuffing
may take place after which a different loading device other than a pallet might
be used. Therefore, inbound throughput and outbound throughput are more or
less balanced, while the number of inbound and outbound pallets does not
necessarily have to be balanced.

8 Top 100 in European transport and logistics services, warehouse database.
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Table 65: Data of European Distribution Centres 2006 (part 1)

ALl el Pallets Pallets . . Throughput Throughput
employees . # lorries # lorries :

£ which in inbound Outbound inbound tbound inbound outbound
Oloqisfics (*1000) (*1000) os SHISOH (Tonnes) (Tonnes)

Company City/Location Country

Anonymous Kassel DE 49 13.5 1.4 N.A. NA. 3,088

3,088

Anonymous Bad Sackingen DE 33 3.3 3.7 N.A. NA. N.A. N.A.
Anonymous Wiesloch DE 107 60.0 80.0 N.A. NA. 5,661 5,661
Anonymous Bucharest RO 102 125 8.5 350 456 N.A. N.A.
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Table 66: Data of European Distribution Centres 2006 (part 2)

Average
Area of  Total area of Average 9
order Average

distribution distribution  Storage delivery : Inbound Outbound
D fulfilment load factor
centre centre area (m”~2) reliability mode mode

_ cycle time (%)
A 0
(Netinm~2) (Gross) (%) (hours)

Company City/Location Country

Anonymous Bad Sackingen DE N.A. 2,400 N.A. 99.95% N.A. N.A. N.A. N.A.
Anonymous Wiesloch DE 21,700 N.A. 14,200 100.00% N.A. N.A. N.A. N.A.
CEVA Bucharest RO 8,500 9,200 8,000 N.A. 2,4 85%  100%truck 100% truck
Anonymous Barcelona ES N.A. 16,891 8,551 98.60% N.A. N.A. N.A. N.A.
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5.7.6 Comparison of European distribution centres

Similarities between distribution centres

In general distribution centres are characterized by its inbound flows from the
source base (suppliers/manufacturers), distribution centre internal activities
and outbound flows to the clients/customers. Inbound and outbound flows can
be broken down into the different modes used (ocean shipping, ports, inland
shipping, rail, truck etc.), loading devices used, 3PL or not, cost and lead time.

Internal activities at the distribution centre begin at the unloading docks, after
which typically sorting, order picking, storage and loading for outbound flows
takes place. Internally, resource planning and warehouse management are
typical key activities. There are several internal performance indicators at the
level of resource planning and warehouse management that are very detailed
and business sensitive. More general, the most important performance indica-
tor for distribution centres is the agreed level of on-time delivery or in other
words the delivery reliability.

Differences between distribution centres

As there are many different product-market combinations in general and many
different types of logistic services it is hard to compare a random selection of
distribution centres across Europe. Parcel or express services cannot be
compared with flowers or garments. Fast moving consumer goods have dif-
ferent characteristics than bulk products. For some distribution centres cost
control might be key while others focus more on reliability or lead time. Ware-
houses have different capacities depending on the number of racks, storage
space and level of automation.
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6 Shipper’s perspective
6.1 Background and objectives

In general the requirements of shippers are well known and documented in
many research publications and studies. But shippers and their logistics part-
ners often have insufficient information about the performance of individual
transport modes or supply chains. If this shortcoming could be overcome, the
actors would make decisions on the basis of solid facts rather than insuffi-
ciently substantiated opinions and prejudices. The focus of this task is the
simulation of transport operations on a variety of different routes and for all
modes. This produces a database that allows the assessment of the perform-
ance of individual transport modes and supply chains and will also provide
information on the accessibility of different regional areas in Europe.

Based on real transport conditions, the estimation of transport costs, time and
the reliability of the shipment of a 40 ft container for at least 60 types of virtual
container journeys will be given. The 60 journeys are composed as follows: 5
major ports and 5 industrial centres as starting point to two different destina-
tions for each origin, distinguished by 3 distance classes respectively. All rele-
vant transport modes will be considered.

Therefore the work is structured into the following tasks:

. Selection of suitable relations
. Analysis of transport chains and simulation of transport operations
" Ranking and assessment of results

The main objective of the simulation is to achieve a general overview and
enable a comparison between different origin- destination (OD) relations. This
will be done for different transport modes in order to describe the characteris-
tics of the transport corridors regarding transport costs, times and reliability.

6.2 Selection of suitable relations

A North-South (Scandinavia, Germany — France, ltaly, Spain) and a West-
East (Benelux, Germany, Czech Rep., Slovakia / Austria, Hungary Romania)
corridor have to be considered in order to integrate the big transport flows in
Europe. A special corridor is The Pan European-Corridor | (Via Baltica)
Finland, Lithuania, Latvia, Estonia, Poland with extensions to the South),
which is expected to become in future an important North-South link to con-
nect Scandinavia and the Mediterranean Sea.
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Within these major corridors, the following seaports and urban areas have
been selected as starting points:

" Rotterdam as the biggest container port in Europe and as starting point
on West — East Corridor

" Constanta as a port with growing container throughput at the Black-Sea

" Hamburg as a big container port on North-South corridor

" Genoa as a big container port at one end of North — South corridor

" Le Havre as one of the important North Range ports

However, there are other big seaports in Europe. But ports like Bremen, Zee-
brugge and Antwerp have similar geographical position and nearly the same
structure in transhipped commodities as the selected ones. Others like Al-
geciras or Gioia Tauro are transhipment ports and have- compared to other
ports- no relevant hinterland connections.

An important selection criterion for the urban/industrial areas is that they are
ranked as large metropolitan areas of Europe and therefore produce relevant
freight transport volumes, especially container volumes. The selection also
considers the results of the terminal perspective. Other reasons for the selec-
tion are the special location of the region, e.g. on the Via Baltica, and to get a
spatial balanced allocation within Europe.

The following urban agglomerations have been selected as starting points:

" Metropolitan area of Madrid (Spain)

" Metropolitan area of Warsaw (Poland)

" Metropolitan area of Athens (Greece)

. Metropolitan area of Milan (ltaly)

" Metropolitan area of London (Great Britain)

After having fixed the starting points for simulation of the container journey,
suitable transport relations — two for each starting point - have been chosen
from the selected corridors, covering medium, longer and very long transport
distances. Origin-destination ports have been selected in a way that also short
sea shipping could be part of a transport chain.

As a result, a structure for an origin — destination matrix with fixed starting and
destination points for relations in three different distance bands has been de-
veloped (see Table 67 and Table 68).
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Table 67: Ports as origins
< 500 km Cologne Berlin Bucharest Milan Paris
Bremen Hannover Craiova Bologna London
Mannheim Posen Timisoara Munich Cologne
2002 (LY Hamburg Dresden Sofia Lyon Luxembourg
Milan Stockholm Vienna London Prague
> 1000 km . Duisburg ;
Vienna Budapest (Rl 20es] Prague Madrid
Source: own design
Table 68: Metropolitan areas as origins
distance class / .
oD Madrid Warsaw Athen London
<500 km Zaragoza Krakow Thesaloniki  Bologna Birmingham
Burgos Gdansk Larisa Padova Manchester
Lisbon Berlin Sofia Rome Dublin
500 - 1000 km Marseille Brno Bari Ljubljana Paris
Munich Constanta Munich Dubrovnik Copenhagen
> 1000 km : ; ;
Paris Talinn Turin Barcelona Barcelona

Source: own design

Figure 109: OD transport relations

O Destination
] Origin ports

| Origin metropolitan areas

Source: own design
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6.3 Analysis of the transport chains and
simulation of the transport operation

The result of this task is the description of the characteristics of the transport
corridors regarding costs, times and reliability for all modes. A detailed analy-
sis of possible transport chains for each mode — road, rail, inland waterway,
air and intermodal transport — has been made®. Not only the overall transport
times and costs are simulated but also special characteristics along the trans-
port chain have been taken into account.

The calculation of the transport performance - like transport time and costs -
are simulated and modelled considering the demand side perspective. That
means that as much information from real transport operations as possible
are used. The remaining data gaps are filled by using simulations and estima-
tions. The result of this procedure is the characterisation of all 60 origin — des-
tination relations, providing costs and times for the possible transport chains.
Instruments for producing the results are route choice algorithms using inter-
modal network models, available at TCI®. Necessary adjustments and modifi-
cations have been done in order to get valid input attributes for the calculation
e.g. cost structures and link categories in the chosen corridors. For this the
matriculation principle has been used. This means that the starting point of
the transport journey has been seen as the country in which the vehicle is
registered and hence, country-specific transport characteristics have been
used. E.g. the average cost structure for a German truck will be used as one
component of the input for the simulation of the operating cost structure for a
road transport from Hamburg to Budapest. This implies that — depending on
the regional registration of a truck - different cost structures within the same
corridor could occur. This is important because there is an increasing cross-
trade and cabotage performance® especially by road hauliers from the ten
member states that joined the EU in 2004. This counts for about 52% of total
EU-cross-road transport in 2006 with a high uncertainty about the accuracy of
the numbers®. But for the simulation approach the assumption that starting
point and place of vehicles registration are the same, is a consistent way to
simulate the effects of different cost structures because this scheme will also
be used for transports from new member states into the old EU-countries.

In addition the modelling results have been validated by real transport opera-
tions and studies on transport performances during the model calibration. But

® Sources: TEN-STAC, TRANS TOOLS, PANEUROSTAR, REORIENT, RELEASE.

8 As basic network input the network models of the TRANSTOOLS model environment has been used.
This has been chosen as basic data and information source due to the fact that the input has been devel-
oped in charge of the EC and can therefore be used continuously for updates and new studies.

8 Cross-trade is defined as international road transport from country A to country B by a haulier registered
in country C, whereas cabotage is defined as road transport within country A by a haulier registered in
country B.

% Eurostat (2008): Statistics in focus — Transport — 14/2008; Luxembourg; Eurostat (2009): Statistics in
focus — Transport — 8/2009.
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nevertheless it has to be noted that the simulated performance results can be
more ore less different from real transport operations especially when opera-
tional concepts and supply chains are the main driver for the transport per-
formances especially in rail, barge and intermodal transport chains.

In detail, the following data and basic inputs have been used as framework
and simulation approach:

" Road transport characteristics:
The operating costs of a road vehicle are mainly depending on the type
of vehicle and its usage. For the simulation assessment, the following
vehicle and performance characteristics and assumptions have been
used:

- Reference year is 2006

- 40-tonne tractor with semi-trailer, 5 axles, emission standard Euro |V,
loaded with a payload of 15 tonnes.

- Average velocity structure:

motorways: 75 km/h
national roads: 45 km/h
other non-urban roads: 40 km/h
urban areas: 30 km/h

- Driving time and rest periods :
0:45 h break after a driving time of 4:30 h; after 9 h driving time a rest
period of 11 h®.

- In general vehicles are operated and staffed with one driver

- Operating costs are depending on variable (e.g. fuel, maintenance
and abrasion) and fixed (e.g. taxes, depreciation) vehicle costs (vehi-
cle kilometres related) and personnel costs (time related). Different
average cost structure for western and eastern European countries
have been used (a generalized list per country can be found in An-
nex 6.2%). Vehicle kilometres depending tolls are calculated sepa-
rately based on rules and conditions for the year 2006.

% |f the simulated analyses resulted in a shift change in the rest period of 11 h within the distance band of
20 km before the original destination, the destination has been shifted to this point. This is also marked in
the detailed analysis.

It is assumed in the simulation that the permitted daily driving period of 9 hours will not be exceeded in
journeys that last more than one day.

87 The simulation results can differ from the generalized operation costs per vehicle-km due to different
cost structure especially the time related personal cost.
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" Rail transport characteristics:
For the simulation assessment, the following characteristics have been
used:

- Reference year is 2006

- Average train configuration:
30 wagons; weight: 550 tonnes/train; max. length:700 m

- operating costs are depending on train path charges and traction
costs. Therefore average train path charges for single countries and
related traction costs (e.g. personal, energy, rolling stock provision)
have been used.

- Costs and times for pre- and post haulage and container handling
have been assumed on an average European rate

- Average driving times and speeds depending on track classification
have been used.®

" Inland waterway transport characteristics:
For the simulation assessment, the following characteristics have been
used:

- Reference year is 2006

- operating costs (e.g. provision, traction, charges) are depending on
the capacity of the barges which depends on the minimum CEMT®
inland waterway classification in the corridors:

- up to category IV: max. 75 TEU
- category V and more: max. 200 TEU

- Average transport times and speed are depending on inland water-
way classification, direction of navigation (up- or downstream naviga-
tion) and number of watergates that have to been passed®

- Costs and times for pre- and post haulage and container handling
have been assumed on an average European rate.

" Air transport characteristics:
The characteristics of specific air transport operations are based on ex-
isting services and transport operations in accordance with the IATA (In-
ternational Air Transport Association) regulatory TACT (The Air Cargo
Tariff). Only the long-distance transport relations have been analysed.
For the simulation assessment, the following characteristics have been
used:

% For the simulation assignment approach of driving times, speed of trains according to the methodology
and input data used in the Trans Tools model have been used depending on track type (e.g. conventional,
upgrated, and new lines) and country including time needs for critical border detentions.

% CEMT - European Conference of Ministers of Transport - now International Transport Forum (ITF)
 The used simulation assignment approach of driving times, speed of barge according to the methodology
and input data used in the Trans Tools model ranges between 3 and 16 km/h.
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- Reference year is 2006

- In general air cargo rates are depending on the type and weight of
the commodity that is varying between different airlines on the mar-
ket. As far as possible average rates for general cargo and special
rates for heavy loads have been taken into account.

- The average additional handling for stripping of a 40°container to
ULDs (Unit Load Devices) for air transport has been considered in
the handling charges and times.

" Intermodal transport characteristics:
The analysis of intermodal transport is based on the single elements of
the transport chain. The numbers are gathered by using information
from the individual modes and completed with additional time and costs
for container handling in the terminals. The latter are results from the
“terminal perspective” analysis in this report and are completed with re-
sults from European Research Studies like RECORDIT. In addition the
definition of intermodal transport chains and especially the selected
transhipment points are also based on realistic and practicable feasible
transport operations. Therefore again only the long —distance transport
relations have been analysed as competitive and operationally practica-
ble and effective intermodal transport chains (accompanied and unac-
companied). The defined intermodal transport chains can be seen in the
following tables.
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Table 69: Definition intermodal transport chains — ports

OD combined transport chain

Piggy back transport:
Road:

Rotterd
otterdam Inland Water Way:

Vienna

Stockholm Short -Sea Shipping:

Hamburg

Budapest

Vienna

Constanta
Road:

Duisburg
(Ruhr-area) Inland Water Way:

Short-Sea Shipping:
London
Road:
Road:
Piggy back transport:

Road:

Short-Sea Shipping:

Short-Sea Shipping:

Madrid
=S Road:
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Table 70: Definition intermodal transport chains — metropolitan areas

OD combined transport chain

Road:
Madrid — Perpignan
Rail:
Perpignan - Munich
Road:
Madrid — Bayonne

Rail:
Bayonne - Paris
Rail:
Constanta Warsawa — Budapest
Road:
Warsaw Budapest - Constanta
Road:

Warsawa — Gdansk
Short-Sea Shipping:
Gdansk - Talinn

Talinn

Road:
Athen — Patras

RoRo (ferry):
Patras — Venice

Road:
Venice — Munich

Road:
Athen — Patras

RoRo (ferry):
Patras — Venice

Road:

Venice — Turino
Road:
. Milano — Bari
Dubrovnik
RoRo (ferry):

Bari — Dubrovnik

road:

Milano — Genoa

Short-Sea Shipping:
Genoa — Barcelona

Road:
London — Felixstowe
Short-Sea Shipping:
Felixstowe - Copenhagen
Road:

Barcelona

Copenhagen

London — Dover
Short-Sea Shipping:
Dover — Barcelona

Barcelona

. Reliability:
The context of reliability is based on information on existing services and
transport operations and is both operational and consumer based. Ana-
lysed attributes are damages, thefts, and the compliance of specific time
frames. Sources are expert interviews, information from other projects
and expert based estimation.
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6.4 Results and conclusions of the transport
analysis

The final results of this task are analyses of the transport performance based
on the simulation of the characteristics of the selected transport corridors and
relations regarding costs, times for all modes and intermodal transport. The
detailed simulation results can be found in Annex 6.1

For road transport the following results are described in detail®':

" Transport kilometres in total

" Detailed transport kilometres per country

" Transport duration in total

" Transport duration separated into rest periods and driving time
" Transport costs in total

= Vehicle kilometres dependent tolls per country®

" Routing description

For rail and inland waterway transport the following results are described in
detail:

" Transport kilometres in total

" Detailed transport kilometres per country

" Transport duration in total

" Transport costs in total

" Detailed transport costs separated into main, pre- and post haulage and
container handling

" Routing description

For air transport the following results are described in detail:

" Transport kilometres in total

" Transport duration in total

" Transport costs in total

" Detailed transport handling costs

" The assumption for the simulation of transport driving times and costs is that in general the road vehicles
are operated and staffed with one driver. In some cases, road transport is operated and staffed with 2
drivers to have fewer rest periods. The time and rest period regulation for two drivers specifies that at least
an 8 hour daily rest period should be obtained in a resting or inactive vehicle. That means that the time
advantage compared to a journey with 1 driver is max. 3 hours per rest period. But on the other hand the
transport costs would increase due to the time depending personnel costs.

®2 Time related tolls are included in the average cost structure.
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For intermodal transport the following results are described in detail:

" Description of the transport chain

" Transport kilometres in total

" Detailed transport kilometres per transport mode

" Transport duration in total

" Detailed transport duration time per transport mode and handling and
waiting time®

" Transport costs in total

" Detailed transport costs per transport mode and handling costs

The performance results can be found in a nutshell in the following tables:

9 Handling and waiting times in terminals are depending on daily and seasonal time frames. Especially
cyclical effects are influencing capacity bottlenecks and waiting and handling times. Due to this and the
wide range of waiting times reported in the “terminal perspective”, average estimated waiting and handling
times have been used for the simulation.
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Table 71.: Overview transport performance of costs and times — ports

rts road rail Ty air intermadal
corridor | avy. road distance costs tirme:s costs times costs times costs times costs tirme:s

Cologne lla 280 km 300 € 4:00 h 430 € 530 h 330 € 44:00 h

Bremen Iz 420 km 470 € E:45h 60 € 330 h 410 € 9300 h

Mannheim lla 500 km 560 € T:45h E30 € 11:30 h 300 € 200 h

Hamburg Iz 330 km 2490 € 00 h 280 € 11:30 h 460 € 12300k

Milan llzAk 1045 km 1450 € 2745 h 1.5390 2530 h - - 23.300 €[6:10 h 130 € 2E:00h

ienna Ilz 1180 km 1664 € 2845 h 1250 € 2730 h Ta0 € 25300 h 23.500 €[6:45 h 1.380 € TI00h

Berlin la 285 km 310E 0415 h goo € 05:30 h 330 € 44:00 h

Hannower la 155 km 170 € 0230h 280 € 0300 h 300 € 3:00h

Poznan lla 515 km 630 £ 0345 h 950 € 1300 h 420 € 126:00 h

Dresden Iz 560 km 560 € Tdah a0 € 930 h I0E E4:00 h

Stockholm la 315 km 1590 € 29:00 h 1600 € 2330 h - - 25.000 €[6:30 h 650 € 41:00h

Budapest Iz 1165 km 1750 € 40:45 h 1.450 € 29:00 h 800 € 329:00 h 36.000 €(6:40 h 1710 € 45:30 h

Bucharest Ilz 225 km 240 € £:00 h 390 € E:30h - -

Craiova llz 435 km 430 € 1115h 540 € 1200 h - -

Titmisoara llz 530 km 90 € 21:50h TI0€ M:30h - -

Sofia llz a73 km 40 € 2215h TI0€ 19:00 h - -

ienna Ilz 1290 km 1.600 £ 6100 h 1220€ 36:00 h 560 € 190:00 h 25.000 €745 h 1610 € 5300k

Duishury (Ruhr-ares) Iz 2230 km 2900 € 8615 h 2075 € 58:00 h 930 € 330:00 h 36.000 €(7:40 h 1.530 € 21700 h

hitan 1] 130 km 160 € 1:50h 345 € 230h - -

Bologna 13} 283 km JI5 € 400k 420 € 4:30h - S

runich 1] 700 km 1100 € 2115h 20 € 15:00 h - -

Lyon bia | 475 km 590 £ 745 h G40 € 900 h - S

London lklla | 1310 km 2370 € 4320 h 1610 24:00 h - - 28500 € |F:00h 2875 € 188:00 h

Prague lbMla | 10635 km 1330 € 2rdah 1.050 € 2330 h - - FS00€ |E:30h 11030 € 2230h

Patis la 210km 230 € 00 h 440 € 4:30h 280 € 20:00 h

London la 115 km 530 € .00 h 630 € 10:30 h - -

Cologne Iz 583 km B30 € G40 h Too € 14:00 h 480 € 121:00h

Luxemborg la 575 km Ti0€ g:d45h TIS € 11:30 h - -

Prague lalla | 1243 km 1850 4115 h 1425 2930 h Ti0E 240:00 h 36.000 £(6:40 h 1220 € 73:00h

Mbaclricl la 13535 km 2070 € 4415 h 1485 € 29:30 h - - 34.000 €[7:00 h 1.025 € 55:30h
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Table 72:

Overview transport performance of costs and times — metropolitan areas

stropolitan areas road rail RAAAT air intermodal
corridor | avy. road distance costs tirme:s costs times costs times costs times costs tirme:s

Zaragoza la 315 km 340 € 430k 480 € E:30h - S

Burgos la 245 km 260 € 3E0h 431 £ Z30h - -

Lizhaon la 530 km 70 € 230k T40 € 17:00 h - S

Marsaille lalb [ 1103 km 1540 € 2745h 1.180 € 4330 h - -

hunich la 1980 km 25800 € G2dah 2530 € T1:30 h - - 22000 €[7:30h 24555 € G5:00 h

Paris la 1280 km 1870 € 41:30h 1.301 € 45:00 h - - 21.500 €[7:00 h 1605 € 5300k

Krakow Il 360 km 343 € T:00hk 445 € &:00h 290 € 40:00 h

Goansk Il 343 km I E F15h 471 € 11:30 h 300 € 46:00 h

Berlin MAlm | 580 km TES € 2345h BE2 € 17:00 h 420 € G800 h

Brno Nz Sr0km T20 € 2215h E43 € 1530 h - -

Constanta MAla | 1245 km 1.540 € G445 h 1195 € 4300 h 930 € 54300 h 24000 €[6:50 h 2235 € 63:00 h

Talinn Il 1083 km 1.350 € 46:00 h 1.0M9 € F230h - - 24500 €£(9:30 h g25 € 46:00 h

Thessaloniki 1[3] 473 km 563 € 915h 445 € 12:00 h

Larisa 1] 313 km 30 € 6:30 k 936 € 900 h

Sofia [] 763 km 1.160 € 2115h 908 € 2230 h

Bari 1] 213 km 20 € 21:00h 2375 € EE:00 h

hunich [] 2000 km 3.030 € G645 h 2041 € 59:30 h 24000 €[7:30h 1470 € 5445 h

Turin bk | 1210 km 2240 € G545 h 2049 £ B0:30 h 21.500 €[7:30h 1.420 € 2400 h

Bologna 13} 230 km 270 € 330K 423 € F30h

Padua 15} 240 km 290 € F45h 418 € F30h

Fome 13} 590 km 70 € 200k TOE € 900 h

Ljubliana Il | 495 km 290 £ Td5h Ed1 € 10:30 h

Duibravnik bk | 1110 km 1.730 € 41:45 h 1182 € 39:00 h 28,000 €[00 h 14575 € 44:00 h

Barcelona lbia | 980 km 1455 € 2630 h 1126 € 19:30 h 27.000 £[6:30 h 635 € 35:00 h

Birmingham la 200 km 230 € 330K 389 € F30h

Manchester Iz 343 km 470 € £:00 h S04 € E:00h

Doubolin Iz 430 km 20 € 1300 h EE5 £ 00 h

Paris lla 420 km g3z € 0745 h E31 € &:00h

Copenhagen llzta | 1150 km 2.300 € 4215 h 1545 € FE30h 27.000 €[7:00 h 975 £ 45:00 h

Barcelona llata | 1455 km 2.530 € 4545 h 1555 € 28:30 h 32500 €[7:15h 2025 € 133:30h
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" The gathering of information concerning the issues of reliability is based
on information about existing services and transport operations and is
both, operational and consumer based. Attributes that are analysed are
damages, thefts, and the compliance with specific time frames (delivery
in time / punctuality). Information sources are expert interviews* based
on standardized questionnaires, The analysis was completed by litera-
ture reviews and information from other projects. For the expert inter-
views and questionnaires, reliability has been parameterised in terms of
delivery in time, thefts and damages by mode and transport corridors in
qualitative terms. Main transport corridors are defined (see below), for
which estimations have been made in general on an geographical ag-
gregated level. In more detail and as far as possible we collected infor-
mation about congestion and bottlenecks. The following main transport
corridors for assessment of reliability have been defined (see

. Figure 110):

. la North-South |

(Scandinavia, Germany — France, Spain)
. Ib North-South I

(Scandinavia, Germany, ltaly)

" lla West-East |
(GB, Benelux, Germany, Czech Rep., Slovakia / Austria, Hungary, Ro-
mania)

" Ib West-East Il
(GB, Benelux, Germany, Czech Rep., Slovakia / Austria, Hungary,
Croatia, Serbia / Bosnia-Herzegovina, Macedonia, Greece)

" 1 Pan European-Corridor |
(Baltic States, Poland with extensions down to the south)

Figure 110:  Definition of transport corridors

* The experts are coming from the business areas of shippers, forwarding companies, train operators,
logistic consulting companies, freight insurance companies, terminal and port operators and are located in
Germany, Netherlands, Austria, UK, Italy, Romania and Czech Republic.
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Research projects and initiatives concerning reliability in freight transport often
concentrate on the issue of damages and lack of security of commercial vehi-
cles®™. Because of the dominance of road freight transport in Europe and the
fact that the observed numbers of thefts of road vehicles and their loadings is
very high, there was the motivation to focus in this study for criminal issues on
road freight transport too.

Several large metropolitan areas and the main transit countries are pointed
out here as the main hot spots where multiple incidents have occurred and a
comparable high risk of the occurrences of criminal incidents exists, e.g.
Greater London, Flemish region (corridor Brussels-Antwerp), ile-de-France,
Lombardia (see Figure 111). Explanations for this are the close relationship
with traffic and population density and lack and limited supply of secure park-
ing areas in these regions.

Within the COMPETE project®™ five major potential bottlenecks for long-
distance transports have been identified:

] Port bottlenecks in the North-Atlantic and Baltic ports, which offer
good quality infrastructure, but in some cases operate close to capac-
ity. This can also be seen in the results of the “Terminal perspective”
(see chapter 5). Here especially the ports with a high rate of container
throughput are operating close to capacity, e.g. Rotterdam, Antwerp,
Hamburg and Bremen.

" Railway bottleneck in Eastern Europe due to partially low quality infra-
structure and problems with interoperability and cross-border integra-
tion of networks.

" Railway bottleneck in Southwest Europe due to significant interopera-
bility problems and partially low quality networks that are poorly inter-
connected.

= Road bottleneck in Eastern Europe due to high density of transport
flows running on networks of varying quality and facing significant lo-
cal bottlenecks.

% E.g. TAPA EMEA IS (Transported Asset Protection Association) incident information database of re-
ported criminal acts against cargo;

ECMT (2002): Crime in road freight transport;

European Parliament (2007): Organised theft of commercial vehicles and their loads in the European Un-
ion.

% COMPETE Final Report (2006): Analysis of the contribution of transport policies to the competitiveness
of the EU economy and comparison with the United States.
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The results concerning inter-urban road congestion and bottlenecks can be
summarised as follows:

" “Germany, the Benelux countries and the southern part of the UK take
an outstanding position because here the density of large urban areas
causes considerable congestion on the entire trunk road network.

" France, Poland, Spain and a number of periphery countries perceive
congestion on the trunk road network as a problem around urban ar-
eas.

" In a large number of periphery countries, including Scandinavia, the
Baltic countries, Slovakia, Slovenia and Greece inter-urban conges-
tion is not a real issue.

. The Alpine countries Switzerland and Austria mainly suffer from transit
traffic from and to Italy. In particular the Brenner route in Austria also
suffers from heavy lorry traffic.

= Road bottleneck in Central Europe due to high density of transport
flows operating already close to capacity and facing significant re-
gional bottlenecks.”

The information most widely available for rail freight transport concerns the
punctuality of trains. According to the data published by the CERY (see
Figure 112), the punctuality of international combined transport trains- espe-
cially the level of compliance with timetables- is below 60%. According to the
information published by CER the overall punctuality of freight trains is in-
creasing slightly. In Austria, Denmark, Finland, the Netherlands, Sweden and
Spain the level of punctuality of freight trains is, according to the operators’
association, more than 90% for domestic traffic, and at least 80% in the ma-
jority of the EU-member states, also for domestic traffic.

In general a large number of the EU inland ports and inland navigation net-
works do not operate under full capacity utilisation and thus are less sensitive
to congestion problems. This can also be emphasised and gathered from the
results of the questionnaire within the chapter “Terminal perspective”. The
results also show a large variety in the storage capacity (see Table 46).

One big problem considering reliability of inland waterway transport and es-
pecially punctuality are water conditions when during floods (very high water)
or extreme dry seasons (low water) inland waterway vessels cannot perform
as usual.

¥ COMMUNITY OF EUROPEAN RAILWAY AND INFRASTRUCTURE COMPANIES - CER (2008): Rail
freight quality progress report 2007/2008; Brussels.
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These statements and findings have been approved and supported by re-
views and estimations from experts and stakeholders (expert interviews). The
experts and stakeholders are mainly transport operators or experts from in-
surances, forwarding companies, transport and logistic consultants and ship-
pers. They have been asked to give a qualitative assessment for each criteria
category (thefts - damages - delivery in time) by transport mode and transport
corridor. They were asked to use the following weighting factors:

Unimportant factor - no problem at all
Neutral factor - just a few problems
Important factor - many problems (more than a few)

A WO DN -

Critical factor - a lot of problems

The main general findings of the expert interviews based on standardized
questionnaires can be summarized as (see detailed analyses in Figure 113
and 114):

" Considering an average over all modes there is a high standard (be-
tween 1 and 2) of reliability on the analysed corridors for each attribute.

. In general freight transport by air achieved the best estimations for all
attributes within each analysed corridor but is also by far the most cost-
intensive transport mode.

" Except for air transport, Inland Waterway transport has been assessed
as the most reliable transport mode considering an average of all attrib-
utes and corridors due to the fact that freight transport by barge is less
vulnerable for thefts and damages.

" In general the aspect of “punctuality / delivery in time” has bees esti-
mated by the expert as the most critical factor for all modes and within
all corridors in the context of reliability.

. The North-South corridor la (Scandinavia, Germany — France, Spain)
received the best and the corridor Il (Corridor “Via Baltica”) received the
worst estimation in the average of all modes and all attributes.

" Especially for the attribute “thefts” and “damages” the worst estimation
has been given to the corridor Il followed by the West-East corridor lla
(GB, Benelux, Germany, Czech Rep., Slovakia / Austria, Hungary, Ro-
mania).

" Also for the category “delivery in time” the corridor lla received the com-
paratively worst estimations. The main reason given by the experts is
the long transit time within Eastern European countries and the partially
low quality of network infrastructure and problems with interoperability
and cross-border integration of networks.
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In contrast the North-South corridor Ib (Scandinavia, Germany, ltaly) re-
ceived slightly better estimations for this attribute, except for rail trans-
port due to multiple borders, technical and operating checks along the
corridor.

" In general for all corridors the worst estimations concerning “thefts”
have been estimated for road freight transport.

" Road transport achieved the worst estimations of all modes for the
North-South corridor la (Scandinavia, Germany — France, Spain) and lla
(GB, Benelux, Germany, Czech Rep., Slovakia / Austria, Hungary, Ro-
mania) for the attribute “delivery in time”. Again the reasons given by the
expert for this is the long transit time within Eastern European countries
and the partially low quality of network infrastructure (corridor lla) and
additional obstacles and bottlenecks (corridor la), e.g. sea crossing or
the Pyrenees.

" Freight transport by barge and short-sea shipping achieved the worst
estimations for the category “delivery in time” in the corridor lla (GB,
Benelux, Germany, Czech Rep., Slovakia / Austria, Hungary, Romania).
Following the results from the expert interviews one important reason
for this are seasonal determined water level conditions.

" Rail transport achieved the worst estimations of all modes for the West-
East corridor IIb (GB, Benelux, Germany, Czech Rep., Slovakia / Aus-
tria, Hungary, Croatia, Serbia / Bosnia-Herzegovina, Macedonia,
Greece) for the attribute “delivery in time”.
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Figure 111: Location of hot-spots for criminal incidents in freight transport
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Figure 112:  Punctuality of international intermodal freight trains
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Figure 113:  Reliability — qualitative analysis by corridor and mode —
expert interviews®
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Figure 114: Reliability — qualitative analysis by mode or attribute —
expert interviews®
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In addition the following simulation results of transport costs and times have
been validated by real transport operations and studies on transport perform-
ances .As mentioned before the results of these simulation exercises can dif-
fer from real costs and times. In air transport only the long-distance transport
relations have been analysed. The results are not completely comparable to
the other modes in cases of unrealistic and not practicable transport alterna-
tive. Therefore air transport has not been taken into account concerning the
following comparisons of transport costs and times by mode and transport
corridors.

The results of the analysed transport performances of costs and times are
compared and faced in a multidimensional way: in a first view, comparisons of
the transport modes within the corridors (see Figure 115 and 116) and second
within the distance classes (see Figure 117).

The main summarized general findings are:

" In general road transport in terms of transport costs and times is still the
best performable mode in the short distance class due to the fact that
no additional times and costs for handling in transhipment nodes is
needed.

" The longer the transport distance the more the immanent advantages of
freight transport with rail and inland water way comes into account.

" In general freight transport by barge and short-sea shipping in the
longer distance classes can be competitive in terms of transport costs.
Additionally- concerning the aspect of reliability- transport on inland wa-
terways has also been assessed in the expert interviews as one of the
most reliable transport mode of all attributes and corridors on average.

" Furthermore it can be shown that intermodal transport chains are com-
petitive over long distances in terms of costs and times, if the single
transport modes are coordinated and chosen in the most effective way
and if additional handling and waiting times in the terminals are reduced
to the absolute minimum. In particular, this holds if it is possible to ad-
just the transport chain and the operation of each used single transport
mode in a way that avoids additional obstacles and bottlenecks (e.g.
Rotterdam — Milan) or corridors with high density of transport flows run-
ning on networks of varying quality and facing significant local bottle-
necks (e.g. Warsaw — Tallinn).
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Comparisons of cost and time performance within the single distance classes
and corridors:

" Distance class 1 (<500 km)

Road transport is the most effective mode in terms of costs and es-
pecially in terms of total transport times in door-to-door transport.

Rail transport is the most cost intensive mode in this distance class
Inland waterway transport the most time intensive mode in this dis-
tance class

For the transport relation between Constanta and Craiova rail and
road transport have nearly same results concerning cost and times
due to the fact that the transport distance is at the head of the dis-
tance class.

" Distance class 2 (500-1,000 km)

Concerning average simulation results for all relations within this dis-
tance class, road transport is still the most effective mode in terms of
total transport times and costs in door-to-door transport.

Inland waterway transport is still the most time intensive mode in this
distance class but also the most cost effective.

Rail transport is still the most cost intensive mode in this distance
class and generally also more time intensive than road transport.

But comparing road and rail transport, the average transport costs
and times are nearly converging to similar performances.

" Distance class 3 (>1,000 km)

Again concerning the average simulation results for all relations
within this distance class, inland waterway transport is still the most
time intensive mode but also the most cost efficient one.

Beside air transport rail transport turns in this distance band gener-
ally to the most effective mode in terms of total transport times.

Intermodal transport chains could almost be competitive in terms of
costs and times if the single transport modes are coordinated and
used in the most effective way, e.g. Rotterdam to Milan via Freiburg
(Germany) by road, piggyback over the Alps and post-haulage from
the rail terminal Novara to Milan. This example combines the advan-
tages of each single transport mode in its most effective distance
band and location. But often the disadvantages and underperforming
of intermodal transport chains concerning transport times and costs
especially compared to road transport are results of the additional
handling and waiting times in the terminals.
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Figure 115:

Overview transport times and costs within the corridors (1)
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Figure 116:

Overview transport times and costs within the corridors (2)
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Figure 117:  Overview transport times and costs within distance classes
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7 Logistics performance indicators

In this chapter, a concept for a set of logistics performance indicators is being
outlined. Performance indicators are productivity measures, i.e. ratios of vari-
ables and not the variables themselves. The data availability plays an impor-
tant role although additional data to be included in the Eurostat reporting sys-
tem is a priori not excluded but should at economically and financially difficult
times be kept to a reasonable minimum.

Appropriate logistics performance indicators are meant to measure the func-
tioning of the logistics sector thus being able to monitor its evolution over time
and to compare across member state borders the level achieved in individual
countries, as a tool for benchmarking. In addition, it is of interest to compare
the advancement of the whole European Union with that of other global play-
ers such as the United States of America and Japan but ultimately also of
important economies such as China, India, Brasil etc.

A preliminary literature and internet search did not produce significant results.
Publicly available statistics describing logistics activities do exist neither at
member state level nor for the EU as a whole nor for the USA, the EU’s most
important competitor. In the U.S., the Council of Supply Chain Management
professionals (CSCMP) produces an annual “State of Logistics Report”'®
which has become the reference publication on logistics in the absence of any
official publication (see Chapter 2). The main indicators presented in the
CSCMP report are:

. Logistics costs as a percent of GDP
. Inventories (wholesale, retail and total business inventories)
. Inventory to sales ratio.

Taking the U.S. reference into account, the SEALS study team engaged in
proposing logistics performance indicators based on the findings in the differ-
ent work packages.

1% CSCMP (2008): 19" Annual State of Logistics Report “Surviving the Slump”, June 18, 2008.
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7.1 Identification of indicators

From the analysis throughout chapters 3 to 5, feasible and relevant perform-
ance indicators are identified as follows:

1 Macro-economic indicators

From the basic structural and short-term business statistical variables
(number of enterprises, number of employees, turnover, value added as
well as costs and prices), a number of performance indicators can be
derived. Once the data will be available according to the new NACE
Rev. 2.0, it will be relatively straightforward to produce the relevant sta-
tistical variables for the outsourced logistics sector and for individual sub
sectors:

11

1.2

Logistics sector Employment (full-time equivalents) in relation
to total Employment

The first performance indicator represents the share of employ-
ment of the logistics sector in total national employment. This per-
formance indicator is shown in Table 7 for the year 2005 and Table
8 for the year 2000. The variation of this indicator from country to
country and over time should on the basis of proper statistical re-
gression analyses allow to establish the weight of outsourced lo-
gistics jobs and total national employment. The basic hypothesis is
that progressing outsourcing of logistics activities will increase con-
tinuously the share of this sector in a country’s overall employ-
ments.

Logistics sector Turnover in relation to Gross Domestic
Product

This second performance indicator comes closest to the “logistics
costs per GDP” indicator used in the U.S.. The turnover data
comes from structural business statistics, i.e. from the same
source as the employment and the value added data. As a matter
of fact, this ratio (in the U.S. around 10 %) overstates to a certain
degree the importance of the logistics sector, since the concept of
turnover or sales are combined with the concept of value added.
But for benchmarking and monitoring over time, this indicator is
suitable. Both parameters being monetary values, it can be based
on both nominal and real values.
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1.3 Logistics sector Value Added in relation to Gross Domestic
Product

The third performance indicator represents the contribution of the
logistics sector to GDP or its share in GDP. This performance indi-
cator is shown in Table 9 for the year 2005 and Table 10 for the
year 2000. The variation of this indicator from country to country
and over time should on the basis of proper statistical regression
analyses allow to establish the interdependence between logistics
activities and economic development. The basic hypothesis is that
outsourcing of logistics activities progresses with the status of the
economy represented by GDP.

1.4 Value Added per Employee in total and by sub sector

The relevance of this fourth performance indicator lies in the moni-
toring of changes over time. For this purpose, Value Added should
be computed in constant prices in order to more easily detect ab-
normal changes. The interpretation of inter-country comparisons
and benchmarking are limited when the weights of individual sub
sectors vary significantly. The Value Added per employee varies
largely due to different levels of capital intensity of production (see
Table 11).

1.5 Logistics Intensity

In Chapter 3 we have introduced logistics intensity as the percent-
age ratio of logistics costs (inputs) as share of total production cost
and have applied these intensities to the production sectors se-
lected by DG TREN as among the most important economic sec-
tors regarding logistics activities. Purchases of logistics services do
in this case include inputs for — business related — passenger
travel which cannot be separated from freight-related purchases
under the existing national accounts system. Logistics intensity can
be used for inter-country comparison as well as for comparison
over time (once time series or at least data relating to key years
are available for all countries).

It is expected that logistics intensity generally increases over time.
But this cannot be taken for granted!

1.6 Service Producer Price Indices (SPPI)

Service producer prices for sub sectors will become an important
instrument to monitor cost changes. These price indicators are of
particular importance since they are produced quarterly and will be
available a couple of months after the end of the observation pe-
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riod. Short-term trends can be observed and compared with fore-
casts such as the quarterly ZEW/ProgTrans Transport Market Ba-
rometer.

2 Micro-economic indicators
2.1 Cost composition of transport by mode

The development of costs is one of the most discussed issues in
the logistics industry: What is the difference of the costs between
different countries within the EU? Are the Eastern European coun-
tries still best choices regarding costs? How do the costs develop
in the different modes and countries? With the presented method-
ology of monitoring costs and cost structure, internal analysis and
findings can be conducted e.g. to find out if the fuel prices have
such an impact that a mode shift will take place, or how long it will
still take that the costs between countries within the EU will con-
verge (if they ever do).

The chosen methodology supports an independent way to monitor
the performances mostly by using official data from Eurostat. It is
recommended to verify the cost composition in a few years by
conducting a market research.

2.2 Cost composition of warehousing

Comparable to the cost structure in transport by mode, the chosen
methodology supports the monitoring of cost developments in the
EU member states by using free data. Here, it is possible to ob-
serve the costs for warehousing and how the costs converge or di-
verge. It will be interesting to see the developments of the costs in
real estate against the background of the financial crisis. Here,
some research has to be done (besides the Eurostat data) to get
the costs of real estate from some market players like Goodman or
JonesLanglLaSalle (which are mostly free of charge). As men-
tioned above, a verification of the composition of costs should be
done in a few years.

2.3 Profitability margin by transport mode and warehousing

To monitor the performances of logistics companies on the micro
level, the best way is to look on the profit margins per company
(benchmarking approach) or per sector (macro approach as the
dominance of one company like in the rail or post sector outshines
the performances of smaller companies). This indicator outlines
how well the jobs of the market players are done. The basis of the
data is the commercial database AMADEUS from Bureau van Dijk
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2.4

(see the chapter on the micro-economics), which is not free of
charge. This is the largest disadvantage of this approach, although
the data reflects the real picture of company performances. It is
recommended to conduct the research at least in a two-year-cycle,
as the developments are very dynamic (see the chapter on profits
in logistics).

The performance indicator “Profit margin per company” is mostly
included in commercial studies on logistic markets as it describes
the strength of the service providers acting in the country.'"

With the given data from the database, it is also possible to build
benchmarks like number of employees per company by transport
mode and warehousing or operating revenue per company by
transport mode and warehousing. These two indicators don’t re-
flect the performances as clearly as the profit margin.

Turnover of stocks

The monitoring of performances in the warehousing sector hasn’t
been conducted in Europe, yet. The approach of looking on the
turnover of stocks gives deep insights on how the management of
inventories reacts on market impacts and improves its stock levels.
Comparable to the profits, the data could be derived from the
AMADEUS database. Therefore, the data also is not free of
charge. But the large number of relevant companies (see above in
chapter 4) gives an empirical picture of the performances in
stocks.

This indicator has not been used in any report found. As there
doesn’t exist any monitoring programmes in Europe for inventory
levels (only changes are computed), as in the US'%, this approach
is the most appropriate to give a picture on the performances in lo-
gistics according inventory and warehouse processes on industry
levels.

In this study, only six industries were observed. With this ap-
proach, a picture of performances in all industries in Europe can
be drawn. Also, a differentiation of product groups within industries
(like the meat market in the food sector mentioned in chapter 4)

101

E.g. the reports on logistics markets from Datamonitor (see for example

http://www.datamonitor.com/products/free/Brief/BFAU0172/020bfau0172.htm) or from Analytiqa (see for

example https://www.analytiga.com/reports.aspx?Reportld=335 or
https://www.analytiqga.com/reports.aspx?Reportld=262).

102

Here, the newest edition of the study of Wilson, Rosalyn: 19™ Annual State of Logistics Report, CSCMP,

June 2008 should be mentioned, were the inventory level development in the U.S. is discussed yearly. In
the U.S., this report is the standard reference on Logistics (comparable to Klaus/Kille 2007 in Germany).
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can be conducted. These additional analyses can be conducted in
a further step.

3 Terminal performance indicators

This section describes the various performance indicators on terminal
level. Due to different terminal characteristics for the five types of termi-
nals analysed in this study, some indicators are more specific for the
type of terminal being considered. However, three performance indica-
tors are very common for all types of terminals. These are the through-
put, productivity and capacity utilisation (see 3.1-3.3). Furthermore, the
delivery reliability and days of inventory are very specific performance
indicators for distribution centres (3.4). To conclude the performance in-
dicators from a terminal perspective, a new performance indicator for
ports, port efficiency, which is currently being developed in the US, will
be discussed (3.5).

3.1 Terminal throughput /airport workload unit (WLU)

The most common performance indicator for terminals is the
throughput (TEU, tonnes or loading units) or growth in throughput
per year. If the growth of throughput for the port of Hamburg is
higher than the growth of throughput for the port of Antwerp,
Hamburg is considered to perform better than Antwerp. This sta-
tistic is important for seaports, inland ports, road-rail terminals and
airports. Airports use a slightly different throughput statistic in or-
der to combine the number of passengers and throughput of
freight. One WLU is equal to 100 tonnes of freight or 1,000 pas-
sengers. The growth of WLU indicates which airport is growing
faster than the other.

3.2 Terminal / berth productivity

The terminal productivity is commonly related to the throughput
per hectare terminal surface area. A terminal is considered to per-
form better if it has a larger throughput per hectare of space.
However, other productivity indicators are also used like through-
put per meter berth length or, as shown in chapter 5, the berth
productivity in TEU per $1,000 per annum. This last one is rela-
tively new and somewhat more advanced as it also includes ter-
minal investments into the productivity indicator.
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3.3 Terminal capacity utilisation

The capacity utilisation is the throughput divided by the capacity.
In other words, what share of the capacity is being utilised. For
this statistic some practical and methodological problems may oc-
cur. First the reported capacity could sometimes be dated and
does not always represent the actual capacity. The capacity does
not always relate to the handling equipment, but also sometimes
to the accessibility of the terminal like for road-rail terminals. The
maximum capacity for road-rail terminal is actually a theoretical
capacity based on the accessibility by train (see chapter 5). Fur-
thermore, from a time series perspective the throughput commonly
increases or decreases steadily, while the capacity shows a step-
wise increase (opening of a new berth).

3.4 Distribution Centres: delivery reliability, days of inventory

Distribution centres have different characteristics compared to the
other types of terminals. Distribution centres are commonly a
dedicated part (node) of the supply chain of a company. There-
fore, delivery reliability, days of inventory and in some companies
the supply chain responsiveness are important performance indi-
cators.

3.5 Port efficiency

In recent years two American researchers'® have been develop-
ing a port efficiency performance indicator in response to the con-
clusion that consistent data and methods to construct measures
that allow comparisons across ports are not currently available
even in developed countries. As stated in a report to Congress by
the U.S. Department of Transportation, Maritime Administration
(MARAD),

“MARAD concluded that it was unable to provide the requested
comparison of the most congested ports in terms of operational ef-
ficiency due to a lack of consistent national port efficiency data ...
comparing port efficiency would require the creation of new meth-
odologies and the collection of data that were not available for this
report” (U.S. Department of Transportation, Maritime Administra-
tion, 2005, p. 8)

"% Blonigen, B.A., Wilson, W.W., ‘Port efficiency and trade flows’, NETS, 2006 and ‘New measures of port
efficiency using international trade data’ TRB, 2005.
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The port efficiency estimates are primarily based on ‘import
charges’. The U.S. Census'® defines import charges as:

“...the aggregate cost of all freight, insurance, and other charges
(excluding U.S. import duties) incurred in bringing the merchan-
dise from alongside the carrier at the port of exportation — in the
country of exportation — and placing it alongside the carrier at the
first port of entry in the United States.”

The three primary components are: 1) costs associated with load-
ing the freight and disembarking from the foreign port, 2) costs
connected with transportation between ports, and 3) costs associ-
ated with port arrival and unloading of the freight.

The table on the next page shows the foreign (to the US) port effi-
ciencies compared to Rotterdam, where the smaller (or more
negative) the coefficient, the more efficient the port relative to Rot-
terdam, the Netherlands (the excluded port).

Column 1 of Table 73 ranks the non-US ports from the most effi-
cient to the least efficient ones (according to the fixed effects sta-
tistical measure). Column 2 specifies the foreign port's market
share of total U.S. imports, while column 3 provides the change in
the foreign port’s fixed effect coefficient from the early 1990s to
the early 2000s relative to the Port of Rotterdam’s effect on import
charges.

A number of obvious patterns emerge in the rankings of the for-
eign ports. The upper half of the list (the most-efficient ports) is
primarily European and Japanese ports. The middle of the list is
generally populated by newly-industrialized countries in Southeast
Asia, such as Taiwan and Korea, while the least-efficient ports are
primarily Central American and Chinese ports (Blonigen and Wil-
son, 2006).

1% hitp://www.census.gov/main/www/aboutus.html.

© 2008 SEALS Consortium SEALS - Final Report Page 235
December 2008



Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

Table 73: Foreign port efficiencies compared to the port of Rotterdam
Change in Port
Efficiency
Port Fixed Port’s Market Relative to
Effects: Share of U.5. Rotterdam from
Efficiencies Import Volume, 1991-1993 Period
Relative to 1991- 2003 to 2001-2003
Port Name Rotterdam (percent) Period
Zeebrugge, Belzium -0.059 022 -0.488
Shimizu, Japan -0.051 0.73 -0.101
Chiba, Japan -0.027 0.69 0.141
Oszaka, Japan -0.016 1.15 0.102
Bremerhaven, Germany -0.015 474 -0.021
Antwerp Belgium -0.011 262 0.063
Hakata, Japan -0.002 031 0.167
Fotterdam, Netherlands 0000 257 0000
Chi Lung, Taiwan 0.015 227 0.000
Le Havie, France 0017 1.33 -0.002
Emden, Germany 0.018 0.7o -0.176
Hamburg, Germany 0.018 0.62 -0.027
Bremen, Germany 0.029 076 0.014
Fos, France 0.029 0.21 -0.083
Kawasali, Japan 0.037 023 0.359
MNagovya, Japan 0.053 386 -0.059
Toyohashi, Tapan 0.055 297 -0.260
Tai Chung, Tarwan 0.056 030 0.060
Thamesport, United Kingdom 0.062 019 NA
Liverpeol, United Kingdom 0.063 046 -0.064
Kao Hsiung, Taiwan 0.064 299 -0.017
Southhampton, United Kingdom 0.064 0.81 0.003
Kobe, Japan 0.073 2.60 -0.023
Haifa, Israel 0.075 0.36 -0.176
Tokyo, Japan 0.081 495 -0.066
Felixstowe, United Kingdom 0.084 1.18 -0.069
Inchon, South Korea (0.088 0.26 0.138
Puerto Plata, Dominican Rep 0.090 020 -0.169
All Other Ports, Scuth Korea 0.097 029 0.093
Guoteborg, Sweden 0.098 0.83 -0.057
Yokohama, Japan 0,101 328 0.041
Sante Dominge, Dominican Rep 0101 0.14 0.073
Eio Grande, Brazil 0.103 0.26 -0.097
Puozan, South Korea 0108 3120 0029
Hong Keng, Hong Kong 0.114 10.96 0.002
© 2008 SEALS Consortium SEALS - Final Report Page 236

December 2008



Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

Yokkaichi, Japan 0.126 046 0.258
Yokosuka, Japan 0.127 .07 -0.010
Fio Haina, Dominican Rep 0.127 0.31 -0.085
Mizushima, Japan 0.130 0.19 0.234
Victoria, Brazil 0.140 0.11 0.084
Buenos Aires, Argentina 0.141 0.22 -0.253
La Spezia, [taly 0.142 0.66 -0.100
All Other Ports, JTapan 0.143 0.37 0227
All Other Ports. Thailand 0.143 0.27 0.056
Penang, Malaysia 0.144 0.57 -0.030
Singapoere, Singapore 0.144 1.90 -0.008
Genoa, Italy 0.145 0359 -0.048
Johore, Malaysia 0.148 0.24 0.003
Buenaventura, Colombia 0.148 0.14 -0.300
Bilbao, Spain 0.151 0.13 -0.064
Durban, South Africa 0.157 0.28 0014
Melbourne, Australia 0.164 0.26 -0.260
Las Salinas, Chile 0.171 0.18 -0.132
Karachi, Pakistan 0.172 0.33 -0.008
Limon, Costa Fica 0.174 0.37 -0.131
Point Lisas, Trinidad 0.178 0.14 -0.167
Leghorn, Italy 0.178 0.63 -0.086
Izmir, Turkey 0.179 0.17 0.032
Fio de Janeiro, Brazil 0.181 0.20 -0.153
Sydney, Australia 0.181 0.16 -0.174
Barcelona, Spain 0.183 0.14 -0.099
Eelang, Malaysia 0.191 047 -0.065
Puerto Cortes, Honduras 0.191 0.32 -0.017
Istanbul, Turkey 0.193 0.17 -0.001
Laem Chabang, Thailand 0.194 0.49 NA

Bangkok, Thailand 0.194 1.13 -0.013
Valencia, Spain 0.195 0.23 -0.146
Naples, Italy 0.196 0.17 -0.122
San Antonio, Chile 0.200 0.13 -0.200
Sao Paulo, Brazil 0.200 0.72 -0.216
All Malaysia Ports, Malaysia 0.200 0.34 -0.132
Callao, Peru 0.213 0.13 -0.076
Colombo, Sri Lanka 0220 0.33 -0.001
Onsan, South Korea 0221 0.37 0.265
Veracruz, Mexico 0225 0.34 -0.162
All Other Ports, China 0232 1.11 -0.013
Yantian, China 0.233 217 0.051

A recommendation is to do more in depth analysis on the proposed meth-
odology on port efficiency and data requirements for this.
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7.2 Assessment

The criteria for the practical usability of these indicators are listed below. We
have designed a simple assessment scheme by assigning values to the dif-
ferent conditions of data production and availability. The number of points is
marked in brackets.

1. data availability 1: the main data sources being
a. national statistics, compulsory reporting (by law) [3]
b. regular survey [2]

c. special survey [1]

2. data availability 2: the data made available by
a. public organisation [3]

b. commercial organisation [2]

3. data representativity

a. full EU and full national representativity [3]
b. full EU but no full national representativity [2]

c. limited representativity [1]

4. timeliness of data availability

a. monthly or quarterly reporting [3]

b. annual reporting (maximum 12 months after end of reporting period)
[2]

c. annual reporting (2 years and more after end of reporting period) [1]

Table 74 summarises data sources and assessment of the practical usage of
the indicators.

The maximum number of points is 12. This number is achieved by the newly
developed indices of service production prices. 11 and 10 points is a good
score. The cost structure indices reach only 7 points because special surveys
have to be carried out to collect the relevant information.
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Table 74:  Assessment of logistics performance indicators

Availability

. . Repre-
collection public/ P

sentativity ol

Indicator Data sources Timeliness

Description

method

commercial

Macro-economic indicators

sector employ- Share of logistics Structural business
ments (full-time employments in total|statistics

1 lequivalents) / total [employments 3 3 & 2 11
employments
logistik turnover / Share of logistics Structural business
GDP turnover (costs) in  |statistics, national

2 GDP accounts 3 3 3 2 11
sector value added / |Share of logistics Structural business
GDP (in real terms) |value added in GDP |statistics, national

3 accounts 3 3 3 2 11
value added (in real |Ratio of value added|Structural business
terms) per employee|and employees statistics

4 lin total and by 3 3 3 2 11
subsector
Logistics intensity  [Ratio of logistics National accounts,

inputs and total SIOT

5 inputs 3 3 3 1 10
service producer Evolution of service |Service producer
price indices by producer price price indices

6 |subsector indices 3 3 3 3 12

Cost composition of
transport by mode

Transportation costs
per tonne by cost

Various sources incl.
questionnaires, bench-

Micro-economic indicators

component marking data, studies
7 for base year; 1 3 1 2 7
statistics, desk
research, interviews for
subsequent years
Cost composition of |Warehousing costs |Various sources incl.
warehousing per tonne by cost [questionnaires, bench-
component marking data, studies
for base year;
g statistics, desk 1 3 1 2 7
research, inter-views
for subsequent years
Profitability margin  |Profitability of trans- [Company
by trans-port mode |[port and logistics information
9 |and warehousing  [companies 3 2 & 2 10
Turnover of stocks [ Turnover of stocks |Company
by manufacturing information
10 sector 8 2 8 2 10

Throughput of
terminals for

Annual throughputs
(tonnes, TEUs or

Company information,
regular survey for

Terminal indicators

11 |commodity groups ~ |LUs) seaports, inland ports 2 3 2 2 9
to be de-fined and airports, commer-
cially available
Terminal/berth Throughput per Special surveys,
productivity hectare or $1,000 |com-mercially
12 available 1 2 2 1 6
Terminal capacity |Share of throughput |Special surveys
utilisation relative to the ca-
13 pacity 1 1 1 1 4
DCs: delivery % on time delivery, |Company
reliability; days of  |days of inventory information
14 linventory 1 1 1 1 4
Port efficiency Multiple data sour- |Scientific
ces methodology, being
15 developed 1 1 1 1 4
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8 Conclusions

8.1 Macro-economic perspective

Statistical information on outsourced freight logistics activities including transport is
not readily available, neither at European Union nor at national level. The classifica-
tion of economic activities in the EU combines passenger and freight transport. In
view of varying patterns of passenger transport in the Union, a comprehensive
econometric model to isolate freight from passenger transport activities is not feasi-
ble. A comprehensive database has been established and missing elements have
been estimated on the basis of supplementary information. The importance of the
freight logistics sector has been estimated with regard to employment and value
added for the EU as a whole as well as separately for the “old” EU-15 and the “new”
EU-12 member states and for each individual country. The main basis for this exer-
cise was structural business statistics, supplemented by national accounts, transport
statistics and information from individual transport operators.

Prospects for future years are much better since the EU classification of economic
activities has been changed with effect from 2008. Freight logistics activities are now
separated from passenger transport related activities. The only remaining problem is
the use of infrastructure for passenger and freight transport. But here, the separation
of freight from passenger activities is much easier (in rail transport, for example, on
the basis of train traffic (train-kilometres).

Logistics costs as share of total inputs were drawn from input-output data established
by member states within the national accounts system. Here, we face two problems:

" National accounts are rather aggregated with four sub sectors covering the total
passenger and freight transport, logistics and communications sector. Best es-
timates were achieved by eliminating the communications sub sector (including
postal and courier services) but without separating (business related) passen-
ger transport from pure freight logistics costs. The cost shares have been speci-
fied for the sectors of specific interest to the Commission.

" It takes the national statistical offices considerable lapses of time to produce
and publish input-output tables. For the year 2000, the data basis was satisfac-
tory, for 2005 it was not. A comparison of 2005 and 2000 was only possible for
France and Germany.

National account statistics do not cover the value of inventories. Only the change of
inventory in absolute terms is specified as a contribution to GDP. These data do not,
however, confirm the anticipated trend to lower inventories as a result of production-
to-order and just-in-time delivery. The subject has been addressed in the micro-
economic analysis.
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A system of service producer price indices is being implemented by member states.
The reference year is 2006 and quarterly indices will be reported by member states.
Whether and when it will be possible to consolidate these national indices into EU-
wide indices remains to be seen. But national indices are very useful for benchmark-
ing in country comparisons and for monitoring the evolution over time.

8.2 Micro-economic perspective

The micro-economic analysis gives a picture on the cost structures in logistics and
their development over time. Regarding the transportation modes, all countries faced
growing costs every year (without considering inflation). These are primarily caused
by growing personnel and energy costs. In some countries (those with higher shares
of personnel cost, especially in the “high cost” countries of the EU15), the increase
was at lower rate than in the others. In the year 2006, fuel costs had the largest im-
pact. Regarding the warehousing cost structure, the costs decreased in some coun-
tries in some years, as the costs for real estate fell. This is due to the fact, that real
estate is often a speculative business with changing demands in some regions.

The analysis of the stock turnover ratio of more than 80.000 European companies
has given an overview of the effectiveness of inventory planning within different sec-
tors. The changes between the stock turnover rates of the investigated countries
were often tremendous. This could have been caused by the different product groups
resp. the shares of the specific products within an industry'® and their varying stocks.
In several sectors an increase in inventory turnover in 2003/2004 could be identified.
Some East and North East European countries could obviously perform better than
their western neighbours. The reason might be that they took advantage of the oppor-
tunity created by the accession to the European Union and their geographical adja-
cency to Central and Western Europe. Custom barriers disappeared and products
exported to other EU member states do not need separate certificates to be sold
there. This resulted in a rapid increase in export of products.

The profits of companies in the logistics sectors analyzed in this study show a varying
performance in the EU., It is surprising, that in some cases companies of the Eastern
European countries appear to have a better profit performance than the Western
European (especially in the rail and road sectors). This can possibly be explained by
the lower costs compared to the EU15 countries. Therefore, the companies have
better possibility to get higher margins.

Regarding the modal choice, a qualitative analysis was given for those economic
sectors of particular interest to the Commission. The transport modes were compared
via ten criteria and then compared with the requirements of the different industries. It

105 E.g. a relatively large share of dairies, fresh food etc. in a national food industry causes higher stock turnover rates

than in an economy with larger share of canned food.
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can be concluded that the road sector will keep its dominant role — but there are po-
tentials for the rail mode: especially in the long distance transportation of non-time-
critical products, rail has advantages compared to road. They will further grow, if e.g.
the smaller ports in the Mediterranean like Koper in Slovenia or in the Black Sea as
Constanta in Romania as well as the land-bridge from China will get more important.

8.3 Terminal perspective

" For four out of five terminal types it is possible to make a comparative analysis
using (performance) indicators.

] For Distribution centres, such a competitive analysis is more difficult, because
performance indicators differ greatly between different types of distribution cen-
tres.

" Statistics on seaports are largely available and are being collected by multiple
institutes. Statistics for other terminal types are only sporadically collected cen-
trally and on a regular basis.

" Statistics which are not regularly collected or which are very business sensitive,
interviewing is the most effective method. An example of this is information on
transhipment costs and waiting times at terminals or in ports. The next table
summarizes the information found through the questionnaire.

Table 75: Transhipment costs and waiting times at terminals

Transhipment

costs (€ per Waiting times

MOoVe)
Seaports 80-125 10-15 hours
Inland shipping terminals 18-25 max 48 hours
Road-rail terminals 20-30 max 30 hours

Source: Questionnaire ECORYS 2008.

The transhipment costs are defined as the costs for one move of a loading unit. A
move can be from the incoming modality to the stack, from the stack the outgoing
modality, or directly from the incoming modality to the outgoing modality. Tranship-
ment costs in seaport are much higher than in inland ports or inland terminals. Load-
ing and unloading facilities and quays in the seaports are much more expensive than
in the inland ports or terminals. The transhipment costs at road-rail terminals are on
average slightly higher than at inland shipping terminals.

The waiting times listed in the above table are the maximum number of hours a vehi-
cle/vessel or loading unit stays at the terminal (measured from the moment it enters
the terminal area until the moment it leaves the terminal area). The average waiting
times are much lower and estimated at several hours.

© 2008 SEALS Consortium SEALS - Final Report Page 242
December 2008



Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

8.4 Shippers’ perspective

The main findings from the simulation of transport performance in terms of cost and
time within the chosen corridors are:

" Road transport is the best performing mode of transport in the short-distance
class due to the fact that no transshipment is required.

" At longer transport distances, the inherent advantages of rail and inland water
way freight transport come into play. Freight transport by barge and short-sea
shipping is competitive for longer distance classes in terms of transport costs in
specific corridors

" The simulations have also shown that intermodal transport chains are competi-
tive over long distances in terms of both cost and time, if the single transport
modes are coordinated and chosen in the most effective way and if additional
handling and waiting times in the terminals are reduced to the absolute mini-
mum. In particular, this holds if it is possible to adjust the transport chain and
the operation of each used single transport mode in a way that avoids addi-
tional obstacles and bottlenecks.

" Concerning the aspect of reliability, transport on inland waterways has been
assessed in the expert interviews as one of the most reliable transport mode of
all attributes and corridors on average.

8.5 Implications of the economic recession

While the analysis in this report relates to data until 2006 in a continuously growing
economy, the world financial and economic crisis that is affecting all economies has
changed the outlook.

The latest survey of the Nuremberg (Germany)-based Fraunhofer Centre for Applied
Research on Technologies for the Logistics Service Industries (ATL), carried out in
September 2008, painted a highly positive picture. The European economy spent
EUR 900 billion on logistics services in 2007, which amounts to 7 % more than in
2006. Similar gains were achieved in terms of tonnage, tonne kilometres, warehous-
ing activities, handling and employment.

By late summer 2008, short-term forecasts indicated that economic growth was be-
ginning to decelerate. By autumn of that year, the financial crisis of the US had ex-
tended worldwide pulling economies in Europe and elsewhere into an economic
downturn which, in 2009, becomes a full-fledged recession. A dramatic plunge in ex-
pectations for economic growth, along with a simultaneous drop in sales in the auto-
mobile industry from October onwards was recorded. It has become more difficult to
gauge what the effect on the logistics industry was in 2008 and what the prospects
are for 2009. Will the top companies offering transport network services, contract
logistics and global air and ocean services have to adapt to an abrupt disruption of
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their customary expansion, after years of seeing their sales go up (often by double-
digit figures)?

Basic network services, such as parcel, express and general cargo deliveries will
depend very much more on developments in the overall economy. This also applies
to cargo transport services and global air and ocean logistics services. The volume of
logistics services required by cyclical branches of the economy, such as the automo-
bile and investment goods industries in particular, could plummet drastically in the
case of a deep recession. Such an effect will be further exacerbated by price pres-
sures and efforts to rationalise, driving down turnovers. To put it more concretely:

" If the uncertain credit situation causes a drop in the amount that is being in-
vested in items such as machines, automobiles and factories, then this will lead
to less work for service providers in this segment of the logistics industry. At
worst this may cause logistics sales to decrease by 20 %, at best the decline is
likely to be 10 %.

" The effects will be less dire in the daily consumer goods logistics sector, but
even there we can expect that the psychology of recession will tend to throttle
demand for postponable and expendable consumer purchases, such as cloth-
ing and electronics. Declines of 10 % are also possible in this sector. Only an
economic programme designed to strengthen domestic demand can in the best
case bring about a stagnation of private expenditure.

" Money paid out for the requirements of daily life, such as food, drinks, health-
care products, energy and services are unlikely to diminish.

The effects that an economic downturn will have on logistics service providers should
be taken into account. Logistics companies need access to borrowed capital, as do
companies operating in other sectors. The minimal equity positions common to me-
dium-sized logistics companies make it harder for them to obtain financing. This will
lead to bankruptcies and reductions in capacities, which will in turn open up isolated
new opportunities for larger, more stable competitors.

Definite figures for 2008 are not yet available. A reasonable estimate puts the total
EU logistics market in the order of 950 billion euro. What kind of volumes can we ex-
pect for Europeans’ logistics markets in 20097 If we take into account a worst case
scenario decline of 20 % for investment goods and 10 % for postponable purchases
of long-term items for private use (such as furniture and domestic appliances) as well
as cost increases of 2-5 % (for truck tolls, fuel, employees, etc), the worst case total
logistics expenditure can be calculated to be 890 billion EUR in 2009 (11 % less than
what is being estimated for 2008). Best case expenditure can be estimated at about
970 billion EUR (+2 %).
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Annex 2.1: Sources
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Data sources for macro-economic analysis

Enterprise Statistics

Bureau of Labour Statistics: Labor Force Statistics from the Current Population Sur-
vey, Annual Average Data. www.bls.gov/cps/tables.htm#annual

Bureau of Economic Analysis: Industry Economic Accounts.
www.bea.gov/industry/index.htm

European Commission (DG TREN): EU energy and transport in figures (ETIF). Statis-
tical Pocketbook 2007/2008. Luxembourg, 2008

Eurostat: Structural Business Statistics (Industry, Construction, Trade and Services),
Annual Enterprise Statistics. http://epp.eurostat.ec.europa.eu

Eurostat RAMON: Statistical Classification of Economic Activities in the European
Community, Rev. 1.1 (2002). http://ec.europa.eu/eurostat/ramon

Federal Statistical Office Germany (Destatis): Strukturerhebung im Dienstleistungs-
bereich Verkehr und Nachrichtenubermittlung (Fachserie 9 Serie 1) (several years).
www.destatis.de

National Institute for Statistics and Economic Studies (INSEE): On-line Access to
Structural Enterprise Statistics (ALISSE). www.alisse.insee.fr

Ministére de I'Ecologie, de I'Energie, du Developpement Durable et de I'Amenage-
ment du Territoire: Les comptes de transports en 2005.
www.statistigues.equipement.gouv.fr

Office for National Statistics UK: Annual Business Inquiry. Transport, storage and
communication. www.statistics.gov.uk

Statistics Austria: Structural Business Statistics 2005, Services. www.statistik.at

Statistics Netherlands (CBS): Transport; arbeids- en financiéle gegevens, per
branche. www.statline.cbs.nl

Lagneaux, Frederic: Economic Importance of Belgian Transport Logistics. National
Bank of Belgium, Brussels, Belgium, January 2008.

Statistics Sweden (SCB): Structural Business Statistics (several years). www.scb.se
Statistikos Departamentas Lithuania: Business Statistics. www.stat.gov.It

National Accounts
Eurostat: Annual National Accounts. http://epp.eurostat.ec.europa.eu

Federal Statistical Office Germany (Destatis): Fachserie 18 Reihe 1.4 Volkswirt-
schaftliche Gesamtrechnung. Inlandsproduktsberechnung 2007. www.destatis.de

Transport Statistics
Road Transport

Central Statistical Office Poland: Concise Statistical Yeabook of Poland 2007.
www.stat.gov.pl

Eurostat: Transport Statistics. http://epp.eurostat.ec.europa.eu

Federal Statistical Office Germany (Destatis): Verkehr Aktuell 01/2008.
www.destatis.de

Transport Research Institute Slovakia (TRI): Intermodal Transport Information Center
(IDIC). www.telecom.gov.sk
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Rail Transport

ProgTrans AG: Estimation and forecast of short-term trends in passenger and goods
transport and of the modal split in the European Union. Basel, 2008.

Air Transport
Eurostat: Transport Statistics. http://epp.eurostat.ec.europa.eu

ProgTrans AG: European Transport Report 2007/2008. Basel, 2007.

Annual Reports

Rail

Ceské drahy (CD): Statistical Yearbook 2003. www.cd.cz

Danske Statsbaner (DSB): Annual Report (several years). www.dsb.dk

Deutsche Bahn: Daten und Fakten zum Geschaftsbericht (several years). www.db.de
Eesti Raudtee (EVR): Annual Report (several years). www.evr.ee

Ferrovie dello Stato: Il bilancio consolidato di Gruppo al 31 dicembre (several years).
www.ferroviedellostato.it

Osterreichische Bundesbahn (OBB): Geschaftsbericht (several years). www.oebb.at

Office of Rail Regulation UK: National Rail Trends Yearbook 06/07.
www.rail-reg.gov.uk

Polskie Koleje Panstwowe (PKP): Annual Report of PKP Group (several years).
www.pkp.pl

Schweizerische Bundesbahn (SBB): Statistisches Vademecum. Die SBB in Zahlen
2005. www.sbb.ch

Schweizerische Bundesbahn Cargo (SBB Cargo): Geschaftsbericht (several years).
www.sbbcargo.com

Société nationale des chemins de fer frangais (SNCF): Rapport Annuel (several
years). www.sncf.com

Société nationale des chemins de fer francgais fret (SNCF fret): La SNCF et le Fret
Ferroviaire. http://fret.sncf.com/fr/quisnous/profil/reperes.asp

Railion Deutschland: Geschaftsbericht (several years). www.railion.com

Red Nacional de los Ferrocarriles Espafioles (Renfe): Annual Report 2004.
www.renfe.es

Société nationale des chemins de fer belges (SNCB): Rapport annuel (several
years). www.b-rail.be

Verband deutscher Verkehrsunternehmen (VdV) (Ed.): MAV Cargo. In: Glterbahnen
1/2008 p.50.

VR-Yhtyma Oy (VR): Annual Report (several years). www.vr fi

Air
Air France: Chiffres clés. www.airfrance.com

British Airways: Annual Reports and Accounts (several years).
www.britishairways.com

Cargolux: Cargolux Annual Report (several years). www.cargolux.com
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Lufthansa: Geschaftsbericht (several years). www.lufthansa.com

Luxair: Luxair Annual Report (several years). www.luxair.lu
SAS Group: Annual Report (several years). www.sasgroup.net

Maritime

Departement for Transport UK: Transport Statistics Great Britain 2007.
www.dft.gov.uk

Swedish Institute for Transport and Communications Analysis (SIKA): Water Trans-
port 2005. www.sika-institute.se

Sources for micro-economic analysis

NeLoC: Service Concept Report for Logistics Centers. Aalborg, Denmark, 2000-
2006.

The World Bank: Trade and Transport Facilitation Audit of the Baltic States, Washing-
ton D.C, U.S.A, 2005.

Lagneaux, Frederic: Economic Importance of Belgian Transport Logistics. National
Bank of Belgium, Brussels, Belgium, January 2008.

Buck Consultants International: Report of the market potential. ILDE, Zaventem, Bel-
gium, 2007.

Ministry of Science and Information Society Technologies and Danish Transport Re-
search Institute: Report on Analysis of governance mechanisms in the Danish and
Polish transport research sector, This report is a result from the ERA-NET TRANS-
PORT: Lyngby, Denmark, January 2006

MDS Transmodal Limited: Channel State of Freight Report, channel corridor, March,
2008.

Ministry of Transport and Communication: Finland State of Logistics. Eigenverlag,
Helsinki, Finland, October 2006.

Freight Transport Association (FTA): Delivering the economy 2008. FTA, Tunbridge
Wells, Great Britain

InterTradelreland: Freight Transport Report for the Island of Ireland. ITL, Newry,
North Ireland, March 2008

GOVERNMENT OF ROMANIA MINISTRY OF TRANSPORT, CONSTRUCTION
AND TOURISM: Sectoral Operational Programme-Transport 2007-2013

Stephen F. Pirog lll, Richard Lancioni: US-Japan distribution channel cost structures:
is there a significant difference?, International Journal of Physical Distribution & Lo-
gistics Management, Vol. 27 No. 1, 1997, pp. 53-66, MCB University Press

Jean-Francois Arvis, Gael Raballand, Jean-Frangois Marteau: The Cost of Being
Landlocked: Logistics Costs and Supply Chain Reliability, World Bank Policy Re-
search Working Paper 4258, June 2007

Sources for terminal perspective

Air cargo World Feature Focus — Top 50 Airports

Berenberg Bank & HWWI (2006), Strategie 2030 — Maritime Wirtschaft und Trans-
portlogistik

Cargo Systems (2008), Which terminal processes the most boxes for the lowest
cost? In issue September 2008
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CapGemini (2003), EU Enlargement: European Distribution Centres on the move?
CapGemini & Prologis (2006) Europe’s Most Wanted Distribution Center Locations
CBS Statistics Netherlands (2007), Inland shipping throughput (in Dutch)

CCNR (2008), Market observation for inland navigation in Europe 2007-1
Containerisation International (2008), Containerisation International Yearbook

CPB Netherlands Bureau for Economic Policy Analysis (2006), Adaptation long term
scenario’s for container transport. CPB Memorandum 172 (in Dutch)

Department for Transport (2008), Provisional Port Statistics 2007
Destatis (2008), Glterverkehrsstatistik der Binnenschifffahrt

DG TREN, EU Energy and Transport in figures

Drewry (2007), Annual Container market review and forecast 2007/ 2008
Dutch Inland Shipping Agency (2007), Power of Inland Navigation

ECORYS (2007), Feasibility and Environmental Impact Studies for Maritime Trans-
port Infrastructural Projects — Malta

ECMT Resolution 92/2 on New Classification of Inland Waterways

European Commission (DG TREN): EU energy and transport in figures (ETIF). Statis-
tical Pocketbook. Various Editions.

ISL (2007), Shipping statistics yearbook 2007
Klaus, P. & C. Kille (2007), Top 100 in European transport and Logistics Services
Netherlands Institute for Spatial Research (2007), Atlas of cargo airports in Europe

Ocean Shipping Consultants (2006), The European & Mediterranean containerport
markets.

PLANCO (2003), Potentials and Future of German Inland Waterways Shipping
Schifffahrt Hafen Bahn und Technik (2008), Containerticker. Issue march 2008

Transport Intelligence, European Distribution Warehousing 2006, An overview of the
dynamic European warehousing and distribution property market, Report code:
TIEDWO0511

UIC (2004), Study on infrastructure capacity reserves for combined transport by 2015

UIC (2006), Developing Infrastructure and Operating Models for Intermodal Shift
(DIOMIS), Work Package 1: Trends in Domestic Combined Transport

Questionnaires airports, seaports, inland shipping terminals, road-rail terminals;
ECORYS 2008.

Websites and annual reports of individual terminals and companies.

Sources for shippers’ perspective

Community of European Railway and Infrastructure companies - CER (2008): Rail
freight quality progress report 2007/2008, Brussels.

European Commission (Ed.)(2007): REORIENT: Implementing change in the Euro-
pean railway system; Brussels.

European Commission (Ed.)(2007): Study on the feasibility of organising a network of
secured parking areas for road transport operators on the Trans European Road
Network; Brussels.
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European Commission (Ed.)(2006a): TRANS-TOOLS: Tools for transport forecasting
and scenario testing; Final Report; Brussels.

European Commission (Ed.)(2006b): REALISE: Regional action for logistical integra-
tion of shipping across Europe; WP4 Multi-modal transport pricing and costing analy-
ses. Brussels.

European Commission (2006¢): COMPETE- Final Report- Analysis of the contribu-
tion of transport policies to the competitiveness of the EU economy and comparison
with the United States; Brussels.

European Commission (Ed.)(2005): PAN-EUROSTAR: Pan-European Transport Cor-
ridors and area status report; Final Report; Brussels.

European Commission (Ed.)(2004a): TEN-STAC: Scenarios, Traffic Forecasts and
analysis of corridors in the Trans-European Network; D6 Traffic, bottlenecks and en-
vironmental analysis on 25 corridors; Brussels.

European Commission (Ed.)(2004b): SUMMA: Sustainable Mobility, policy Measures
and Assessment; D3 Operationalising Sustainable Transport and Mobility: System
Diagram and Indicators; Brussels.

European Commission (Ed.)(ongoing): RETRACK: Reorganisation of transport net-
works by advanced rail freight concepts.

European Conference of Ministers of Transport —-ECMT (2002): Crime in road freight
transport; Paris.

European Parliament (2007): Organised theft of commercial vehicles and their loads
in the European Union; Brussels.

Eurostat (2009): Statistics in focus — Transport — 8/2009; Luxembourg
Eurostat (2008): Statistics in focus — Transport — 14/2008; Luxembourg
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Annex 3.1: Statistical classifications
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Table A-1:  Description of the NACE (rev. 1.1) Section “I” — Divisions 60-62
NACE Description foFT—ilr?ZasTszy Remarks
| Transport, storage and communication

60 Land transport; transport via pipelines
60.1 Transport via railways partly passenger transport included
60.2 Other land transport

60.21 tOr;:z;)z(r:theduled passenger land no
60.22 Taxi operation no
60.23 Other land passenger transport no
60.24 Freight transport by road yes
60.3 Transport via pipelines yes

61 Water transport
61.1 Sea and coastal water transport partly passenger transport included
61.2 Inland water transport partly passenger transport included

62 Air transport
62.1 Scheduled air transport partly passenger transport included
62.2 Non-scheduled air transport partly passenger transport included
62.3 Space transport no
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Table A- 2:  Description of the NACE (rev. 1.1) Section “I” (continued) — Divisions
63-64

- Relevance
NACE Description for the study Remarks

Supporting and auxiliary transport

63 activities; activities of travel agencies
63.1 Cargo handling and storage
This class includes:
— loading and unloading of goods or passengers' luggage
63.11 Cargo handling partly |rrespectlvg of the mode of transport used for transportation
— stevedoring
This class excludes:
— operation of terminal facilities, see 63.2
63.12 Storage and warehousing yes
63.2 Other supporting transport activities

This class includes:

— activities related to land transport of passengers, animals or
freight:

— operation of terminal facilities such as railway stations, bus
stations, stations for the handling of goods

— operation of railroad infrastructure

— maintenance and minor repair of rolling stock

— operation of roads, bridges, tunnels, car parks or garages, bicycle
parkings

— winter storage of caravans

This class includes:

— activities related to water transport of passengers, animals or
freight:

— operation of terminal facilities such as harbours and piers

— operation of waterway locks, etc.

— navigation, pilotage and berthing activities

— lighterage, salvage activities

— lighthouse activities

63.21 Other supporting land transport actvities | partly

Other supporting water transport

63.22 activities

partly

This class includes:

— activities related to air transport of passengers, animals or freight:
— operation of terminal facilities such as airway terminals, etc.

— airport and air-traffic-control activities

. . . — ground service activities on airfields, etc.

63.23 Other supporting air transport activities partly — activities of flying schools for commercial airline pilots

This class excludes:

— operation of flying schools, except for professional certificates,

see 80.41
Activities of travel agencies and tour
63.3 . - . no
operators; tourist assistance activities
63.4 Activities of other transport agencies yes
64 Post and telecommunications
64.1 Post and courier activities
This item includes: This class includes:
— pick-up, transport and delivery (domestic or international) of mail
and parcels
— collection of mail and parcels from public letter-boxes or from post
offices
64.11 National post activities partly — distribution and delivery of mail and parcels

— mailbox renting, poste restante, etc.

This item excludes: This class excludes:
— postal giro and postal savings activities and other financial
activities carried out by national postal administrations, see 65.12
This item includes: This class includes:
— picking-up, transport and delivery of letters and mail-type parcels
and packages by firms other than national post. Either only one kind

. o . of transport or more than one mode of transport may be involved
Courier activities other than national L N S R
64.12 o partly and the activity may be carried out with either self-owned (private)

post activities X .
transport or via public transport

This item also includes: This class also includes:
— home delivery services
— city messenger and goods taxi services
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Annex 3.2: Estimated shares of goods transport
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Table A- 3:  Estimated shares of goods transport in employment 2005

Freight Other

transport by Sea and " Post and
Inland water : supporting .

road coastal water Air transport courier

activities

) transport transport
for hire or transport e
activities
reward

Transport via
railways

Country

UK 16% 100% 85% 90% 5% 46% 100%

*NACE Groups 63.1, 63.4 and "Goods transport part" of 63.2 - not relevant

Source: own estimates
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Table A- 4:  Estimated shares of goods transport in employment 2000

Freight Other

transport by Sea and " Post and
Inland water : supporting .

road coastal water Air transport courier
) transport transport e

for hire or transport activities

activities
reward

Transport via
(ENEVS

Country

Source: own estimates
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Table A-5:  Estimated shares of goods transport in value added 2005

Freight
Other
transport by Sea and " Post and
Inland water : supporting .
road coastal water X ) Air transport . courier
) transport transport L
for hire or transport o activities
activities

reward

Transport via
railways

Country

UK 1% 100% 85% 90% 5% 46% 100%

*NACE Groups 63.1, 63.4 and "Goods transport part" of 63.2 - not relevant

Source: own estimates
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Table A- 6:  Estimated shares of goods transport in value added 2000

Freight
Other
transport by Sea and " Post and
Inland water : supporting .
road coastal water X ) Air transport . courier
) transport transport L
for hire or transport o activities
activities

reward

Transport via
railways

Country

UK 1% 100% 85% 90% 6% 44% 100%

*NACE Groups 63.1, 63.4 and "Goods transport part" of 63.2 - not relevant

Source: own estimates
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Annex 3.3: Inventory of Symmetric Input-Output
Tables
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Table A- 7:  Eurostat: availability of symmetric input-output tables (SIOT)

Code Country 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

BE Belgium

CZ Czech Republic

DE Germany

Ireland 2009

ES Spain 2009

IT ltaly

LV Latvia

LU Luxembourg

MT Malta

AT Austria

PT Portugal

Sl Slovenia

FlI  Finland
_-----------
UK  United Kingdom 2011 2011

v: Available

20xx: Year when table will be available
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Annex 3.4: Input-Output Data
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Table A- 8:  Input-output data year 2000

EU27

Primary Secondary Tertiary
sector sector sector

Land transport; transport via

60 g A 15'882 8'829 6'172 1134 8'160  32'490 9'001 6'2 112'295 196'548
pipeline services
62 Air transport services 1'047 1'065 2'917 13'826 54'266

Total  Total Input 572'417 367'952 225'508 121'057 486'877 359'531 217'786 230'587  4'998'626 4'286'668

238 24 27 0.9 1.7 9.0 4.1 2 22 4.6

60

Land transport; transport via
pipeline services

62 Air transport services

Total Total Input

EU15

Primary Secondary Tertiary
sector sector sector

Land transport; transport via

60 P n
pipeline services

14'999 8'326 5711 1'032 7'638  29'953 8'281 5'565 104'654 187'593

62  Air transport services 1'021 1'042 2'753 13'443 52'945

Total  Total Input 536'425 355'095 212'684 112'315 466'416 342'308 204'892 207'562  4'743'280 4'135'604

60

Land transport; transport via
pipeline services

62 Air transport services

Total Total Input

EU12

Primary Secondary Tertiary
sector sector sector

Land transport; transport via

60 P n
pipeline services

2'537 7'641 8'955

62  Air transport services 1'321

Total  Total Input 35'992 12'856 12'824 8'742 20'461 17'223 12'894 23'025 255'347 151'064

Land transport; transport via

60 P! o
pipeline services

62 Air transport services

Total Total Input
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Table A- 9:  Input-output data Germany 2000

DE

Primary Secondary Tertiary
sector sector sector

Land transport; transport via
pipeline services

60 1'658 1'411 1'429 2'521 9'954 2'046 14'824 30403

62 Air transport services 4'984 4'943

Total  Total Input 89'904 78'333 42'190 27'358  157'625 71'154 53'339 31'325 985'277 761213

1.8 1.8 3.4 0.6 1.6 14.0 3.8 1.5 1.5 4.0

Land transport; transport via

60 P! o
pipeline services

62 Air transport services

Total Total Input

Table A- 10: Input-output data France 2000

FR

Primary | Secondary Tertiary
sector sector sector

Land transport; transport via

60 Bl e s 2'220 1189 1164 3'819 1'483 10'193 16'936
62 Air transport services 5'835
Total Total Input 90455  60'706  26'989  26'081 68701 63463  32'118 38'221 665'645 573'306

Land transport; transport via

60 ipeline services

62 Air transport services

Total Total Input
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Annex 3.5: Logistics Intensity by economic
sector
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Figure A-11: Share of transport inputs in NACE 15:
Manufacture of food products and beverages (in %)
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Figure A-12: Share of transport inputs in NACE 24:
Manufacture of chemicals and chemical products (in %)
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Figure A-13: Share of transport inputs in NACE 27:
Manufacture of basic metals (in %)
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Figure A-14: Share of transport inputs in NACE 32: Manufacture of radio, television
and communication equipment and apparatus (in %)
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Figure A-15: Share of transport inputs in NACE 34:
Manufacture of motor vehicles, trailers and semi-trailers (in %)
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Figure A-16: Share of transport inputs in NACE 51.:
Wholesale trade and commission trade (in %)
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Figure A-17: Share of transport inputs in NACE 52: Retail trade (in %)
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Annex 6.1: Transport cost and time analysis
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Table A- 11  OD road transport — ports as origins

OD road

Rotterdam

kilometres (total) kilometres (detail) Duration time (total) Duration time (detail) | Costs (total) Toll costs Short description routing
- 282 km NL - 198 km 4:00 h Running time: 4:00 h 300 € Total: 8 € NL Rotterdam
ologne
9 D -84 km D-80km-8¢€ D KéIn
420 km NL - 235 km 6:45h Running time: 6:00 h 470 € Total: 17 € NL Rotterdam
Bremen
D-185 Rest period: 45 min D-173km-17 € D Bremen
502 km NL - 199, km 7:45h Running time: 7:00 h 560 € Total: 29 € NL Rotterdam
Mannheim
D - 303 km Rest period: 45 min D- 292 km-29 € D Mannheim
Hamb 529 km NL - 234 km 8:00 h Running time: 7:15h 590 € Total: 29 € NL Rotterdam
amburg
D - 295 km Rest period: 45 min D-291km -29€ D Hamburg
1045 km NL - 83 km 27:45h Running time:15:15 h 1450 € Total: 57 € NL Rotterdam Port via B,
B - 275 km Rest period: 0:45 h; F—-125km-22 € L, F, CH to Milano.
L-32km 12:30 h CH-289. km-33 €
Milan
F-310 km | —20 km - 2€
CH - 290 km
IT - 55 km
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OD road kilometres (total) kilometres (detail) Duration time (total) Duration time (detail) | Costs (total) Toll costs Short description routing
Rotterdam 1190 km NL — 194 km 28:45h Running time: 27:45 h 1664 € Total: 141 € NL Rotterdam Port, via
D - 733 km Rest period: 12:30 h D- 734 km-73 € D-Cologne, D-Nurnberg
Vi
enna A - 263 km A- 250 km - 68 € to A-Wels, A-Vienna
284 km D — 284 km 04:15 h Running time: 04:15 h 310€ Total: 26 € D Hamburg Port —
Berlin D - 269 km — 26 € Schwerin — Berlin
Hamburg H 155 km D — 155 km 02:30 h Running time: 02:30 h 170 € Total: 12 € D — Hamburg Port -
annover
D-128km- 12 € Hannover
b 517 km D - 385 km 08:45 h Running time: 08:00 h 880 € Total: 37 € D- Hamburg Port —
oznan
P —132 km Rest period: 0:45 h D-376 km—-37 € Berlin — PL-Poznan
559 km D - 559 km 7:45 h Running time: 07:00 h 560 € Total: 47 € D-Hamburg Port — D-
Dresden Rest period: 0:45 h D —476 km - 47 € Magdeburg-Leipzig-
Dresden
914 km D - 156 km 28:00 h Running time: 15:30 h 1290 € Total: 11 € D-Hamburg-Port — Putt-
DK —202 km Rest period: 12:30 h D-112km-11€ garden - Denmark —
Stockhol
ockhoim S — 556 km Sweden
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OD road kilometres (total) kilometres (detail) Duration time (total) Duration time (detail) | Costs (total) Toll costs Short description routing
1165 km D — 537 km 40:45h Running time: 17:15 h 1750 € Total: 46 € D-Hamburg-Port — CZ-
CZ - 363 km Rest period: 23:30 h D — 467 km — 46 € Praha - SK - H
Hamburg |Budapest SK -85 km
HU — 180 km
225 km RO - 225 km 6:00 h Running time: 05:15 h 240 € Total: 7 € (Danube RO —Constanta port-
Rest period: 0:45 h bridge between Fetesti- [Bucaresti
Bucharest Cernavoda)
Constanta 453 km RO — 453 km 11:15h Running time: 10:30h  |430 € Total: 7 € (Danube RO —Constanta port-via
Craiova Rest period:0:45 h bridge between Fetesti- |Bucaresti, Pitesti to
Cernavoda Craiova
691 km RO - 691 km 21:50 h Running time: 10:35 h 890 € Total: 7 € (Danube RO —Constanta port-via
TesEE Rest period: 12:30 h bridge between Fetesti- |Bucaresti, Pitesti to
Cernavoda Timisoara
- 577 km RO - 60 km 22:15h Running time: 10:30 h 740 € RO —Constanta port-via
ofia
BG - 517 km Rest period: 11:45 h BG ro Sofia
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OD road

Constanta

Genoa

kilometres (total) kilometres (detail) Duration time (total) Duration time (detail) Costs (total) Toll costs Short description routing
1292 km RO - 814 km 61:00 h Running time: 25:45 h 1.600 € Total: 27 €- RO —Constanta port-via
HU - 394 km Rest period: 35:15 h 7 € (Danube bridge HU, A to Vienna
A — 84 km between Fetesti-
Vienna Cernavoda)
A —78km—20€
2232 km RO - 814 km 86:15 h Running time: 38:30 h 2.900 € Total: 27,24 €- RO —Constanta port-via
HU - 394 km Rest period: 47:45 h 7 € (Danube bridge HU, A, D to Ruhr area
Duisburg A — 330 km between Fetesti-
(Ruhr-area) D - 694 km Cernavoda)
A —317 km -85 €
D - 693 km - 69
i 130 km IT—130 km 1:50 h Running time: 1:50 h 160 € Total: 13 € Genoa port to Milano
ilan
|—126 km - 13 €
Bol 285 km IT — 285 km 4:00 h Running time: 4:00 h 335 € Total: 20 € Genoa port to Bologna
ologna
9 | —274 km —20 €
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OD road

Genoa

kilometres (total) kilometres (detail) Duration time (total) Duration time (detail) | Costs (total) Toll costs Short description routing
696 km IT - 483 km 21:15h Running time: 9:30 h 1100 € Total: 126 € Genoa port via Brenne-
A -110 km Rest period: 11:45 h | —455 km — 46 € ro, A, to Munich (D)
Munich D - 103 km A—110 km - 69 €
(special toll A13 — 50 €)
D-101km-10€
475 km IT - 259 km 7:45 h Running time: 7:00 h 590 € Total: 55 € Genoa port via frejus
Lyon F —216 km Rest period:0:45 h I -218 km —22 € tunnel to Lyon
F—186 km—-33 €
1310 km IT — 288 km 43:20 h Running time:19:50 h 2370 € Total: 458 € Genoa port via Calais to
F —905 km Rest period: 23:30 h | -245km - 25 € London via | ,F, GB
London GB — 117 km F — 851 km—150 €
GB - 280 €
(Eurotunnel))
1067 km IT —483 km 27:45 h Running time:15:15 h 1550 € Total: 145 € Genoa port via ILA,D,
A — 109 km Rest period:12:30 h | — 455 km — 47 € CZZ to Prague
Prague D - 307 km A —110km - 70 €
CZ—-174 km (special toll A13 — 50 €)

D —283km - 28 €

© 2008 SEALS Consortium

SEALS - Final Report

Page 274

December 2008




Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

OD road

Le Havre

kilometres (total) kilometres (detail) Duration time (total) Duration time (detail) | Costs (total) Toll costs Short description routing
208 km F- 208 km 3:00 h Running time: 3:00 h 250 € Total: 20 € Le Havre - Paris
F—-99 km-20€
Paris
(special toll pont du
Tancarville 3,50€)
Lond 115 km GB — 115 km 9:00 h Running time: 2:00 530 € 250 € ferry cost Le Havre port via ferry to
ondon
Ferry milage 180 km ferry time 7:00 h Portsmouth to London
585 km F —315km 8:40 h Running time: 7:55 680 € Total: 41 € Le Havre port via F, B, D
Cologne B — 190 km Rest period: 0:45 h F-172km-30 € to Cologne
D —80 km D-77km-11€
578 km F — 559 km 8:45h Running time: 8:00 710 € Total: 68 € Le Havre port via F, L to
L—-19km Rest period: 0:45 h F — 364 km — 68 € Luxembourg
Luxembourg
(special toll pont du
Tancarville 3,50€)
1247 km F —590 km 41:30 h Running time: 18:00 h 1.950 € Total: 121 € Le Havre port via F, D
D —490 km Rest period: 23:30 h F—-417km-77 € ,CZ to Prague
Prague CZ - 167 km (special toll pont du

Tancarville 3,50€ )
D-445km-45€
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Madrid

F—-481km-91€

(special toll pont de
Normandie 6,30 €)
E-97km-12€

OD road kilometres (total) kilometres (detail) Duration time (total) Duration time (detail) | Costs (total) Toll costs Short description routing
Le Havre 1353 km F —870 km 44:15 h Running time: 20:45 h 2.070 € Total: 104 € Le Havre port via F, E to
ESP — 483 km Rest period:23:35 h

Madrid
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Table A- 12: OD road transport — metropolitan areas as origins

OD road

Madrid

kilometres (total) kilometres (detail) Duration time (total))  Duration time (detail) Costs (total) Toll costs Short description routing
Zaragoza 316 km ESP — 316 km 4:30 h Running time: 4:30 h 340 € Madrid - Zaragoza
Burgos 245 km ESP — 245 km 3:30 h Running time: 3:30 h 260 € Madrid - Burgos
i 632 km ESP - 415 km 9:30 h Running time: 8:45 h 730 € Total: 25 € Madrid via P to Lisbon
isbon
P —217 km Rest period:0:45 h P —190 km — 25 €
1105 km ESP — 761 km 27:45 h Running time: 15:15 h 1.540 € Total: 100 € Madrid via E, F to Marseille
Marseille F — 344 km Rest period: 11:45 h E - 400 km - 52 €
F —280 km —48 €
1988 km ESP — 760 km 62:45 h Running time: 27:30 h 2.800 € Total: 215 € Madrid via E,F,CH,A,D to Munich
F — 621 km Rest period: 35:15 h E — 400 km - 52 €
CH — 393 km F —-552 km-97, €
Munich
A — 25 km CH —393 km —45 €
D - 189 km A—18km-5€
D-157km-16 €
1280 km ESP — 483 km 41:30 h Running time: 18:00 h 1.970 € Total: 113 € Madrid via E,F to Paris
Paris F —797 km Rest period: 23:30 h E-97km-12€
F - 570 km—101 €

© 2008 SEALS Consortium

SEALS - Final Report
December 2008

Page 277




Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

OD road kilometres (total) kilometres (detail) Duration time (total))  Duration time (detail) Costs (total) Toll costs Short description routing
360 km PL — 360 km 7:00 h Running time: 6:15 h 343 € Warsaw via PL to Krakow
Krakow
Rest period: 0:45
o 343 km PL — 343 km 8:15h Running time: 7:30 h 353 € Warsaw via PL to Gdansk
dansk
Rest period: 0:45
- 587 km PL — 492 km 23:45 h Running time: 12:00 h 765 € Total: 8 € Warsaw via PL, D to Berlin
erlin
D -95km Rest period: 11:45 D-80km-8€
569 km PL — 365 km 22:15h Running time: 10:30 h 720 € Warsaw via PL, CZ to Brno
Warsaw  |Brno )
CZ — 204 km Rest period: 11:45
1247 km PL — 408 km 64:45 h Running time: 29:30 h 1.840 € Warsaw via PL, UA, RO to Constan-
Constanta UA — 382 km Rest period: 35:15 ti
RO - 557 km
1084 km PL — 326 km 46:00 h Running time: 21:45 h 1.350 € Warsaw via PL, LT, LV, EST to
RUS - 170 km Rest period: 23:15 Talinn
LT — 184 km
et LV - 209 km
EST - 195 km
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OD road

Athens

kilometres (total) kilometres (detail) Duration time (total))  Duration time (detail) Costs (total) Toll costs Short description routing
474 km GR — 474 km 9:15h Running time: 8:30 h 565 € Athen via GR to Thesaloniko
Thessaloniki
Rest period:0:45
317 km GR - 317 km 6:30 h Running time: 5:45 h 385 € Athen via GR to Larisa
Larisa
Rest period:0:45
764 km GR — 586 km 21:45 h Running time: 10:00 h 1.160 € Athen via GR, BG to Sofia
Sofia
BG - 178 km Rest period: 11:45 h
. 215 km GR — 215 km 21:00 h Running time: 04:00 h 820 € Ferry cost : avg. 550 € Athen via Patras and ferry link to
ari
ferry milage - 500 km Ferry time ca. 17:00 h Bari
1997 km GR — 517 km 66:45 h Running time: 30:45 h 3.031 € Total: 100 € Athen via GR, MK, CS, HR, SLO, A,
MK — 173 km Rest period: 36:45 h A — 206 km — 88 € D to Munich
CS — 493 km D-114km-12€
Munich HR — 307 km
SLO — 187 km
A — 106 km
D -114 km
1211 km GR - 215 km 68:45 h Running time: 39:15 h 2240 € Total: 95 € Athen via Patras ferry link to Bari,
T ferry milage - 500 km Rest period: 12:30 h | —948 km —95 € and to Torino
urin
IT —996 km Ferry time ca. 17:00 h; Ferry cost : avg. 550 €
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OD road kilometres (total) kilometres (detail) Duration time (total))  Duration time (detail) Costs (total) Toll costs Short description routing
. 227 km IT —227 km 3:30 h Running time: 3:30 h 270 € Total: 20 € Milano to Bologna
ologna
9 |- 200 km —20 €
241 km IT—241 km 3:45h Running time 3:45 h 290 € Total: 22 € Milano to Padova
Padua
|—215km-22 €
= 590 km IT —590 km 9:00 h Running time 8:15 h 710 € Total: 55 € Milano to Roma
ome
Rest period: 0:45 h | — 545 km — 55 €
495 km IT—410 km 7:45h Running time 7:00 h 590 € Total: 37 € Milano via I, SLO to Ljubljana
Milan Ljubljana
SLO — 85 km Rest period: 0:45 h | — 357 km — 37 €
1110 km IT—421 km 41:45 h Running time 18:15 h 1.750 € Total: 37 € Milano via I, SLO, HR to Dubrovnik
. SLO — 29 km Rest period: 23:30 h | —357 km-37 €
Dubrovnik
HR - 660 km
988 km | — 294 km 26:30 h Running time 14:00 h 1.455 € Total: 134 € Milano via I, F, ES to Barcelona
F - 531 km Rest period: 12:30 h | —276 km —28 €
Rereelng ESP — 163 km F — 488 km — 86 €
E—-148 km - 20 €
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OD road

London

kilometres (total)

kilometres (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Toll costs

Short description routing

Birmingham | 198 km GB — 198 km 3:30 h Running time: 3:30 h 230 € London to Birmingham
343 km GB — 343 km 6:00 h Running time: 5:15 h 470 € 73 € special toll London to Manchester
Manchester
Rest period: 0:45
490 km GB — 485 km 13:00 h Running time: 8:15 h 820 € 73 € special toll London via ferry Holyhead to Dublin
Dublin (Ferry milage 90 km) Rest period:0:45 h
IRL = 5 km ferry time ca. 4:00 h
418 km GB — 115 km 07:45h Running time: 6:45 h 832 € Total: 283 € London via EuroTunnel to Paris
F — 303 km Rest period: 0:45 h during GB — EuroTunnel — 283 €
Paris (EuroTunnel milage 30 km) the crossing of the Euro-

Tunnel ;

EuroTunnel time ca. 1:00 h
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OD road kilometres (total) kilometres (detail) Duration time (total))  Duration time (detail) Costs (total) Toll costs Short description routing
1190 km GB — 115 km 42:15 h Running time: 28:30 h 2.300 € Total: 485 € London via EuroTunnel; F, B, NL,D,
F — 65 km Rest period: 0:45 h during GB — EuroTunnel — 283 € ferry to DK to Copenhagen
B -210 km the crossing of the Euro- D-522km-52€
NL — 75 km Tunnel); 22:45; DK — ferry charging ca. 150 €
Copenhagen D — 559 km EuroTunnel time ca. 1:00 h;
DK — 166 km Ferry time ca. 1:00 h
London (EuroTunnel milage 30 km)

(Ferry milage Puttgarden-
Rodby 20 km)

1454 km GB — 115 km 45:45 h Running time: 16:15 h 2.530 € Total: 439 € London via EuroTunnel; F, E to
F—1175km Rest period:0:45 h during GB — EuroTunnel — 283 € Barcelona
Barcelona ESP - 164 km the crossing of the Euro- E-148 km-19 €
(EuroTunnel milage 30 km) Tunnel; 23:30 h

EroTunnel time ca. 1:00 h
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Table A- 13: OD rail transport — ports as origins

OD rail

Rotterdam

kilometres (total)

kilometres (detail)

Duration time (total)

Costs (total)

costs detail

Short description routing

241 km NL - 168 km 6:30 h 430 € main haulage rail: 200 € NL Rotterdam
Cologne D-73 km crane: 2*40 € D Kéln
pre- post haulage truck: 150 €
404 km NL - 205 km 9:30 h 560 € main haulage rail: 330 € NL Rotterdam
Bremen D-199 km crane: 2*40 € D Bremen
pre- post haulage truck: 150 €
502 km NL - 168 km 11:30 h 650 € main haulage rail: 420 € NL Rotterdam
Mannheim D - 334 km crane: 2*40 € D Mannheim
pre- post haulage truck: 150 €
517 km NL - 205 km 11:30 h 580 € main haulage rail: 430 € NL Rotterdam D
Hamburg D-312 km crane: 2*40 € Hamburg
pre- post haulage truck: 150 €
1071 km NL - 69 km 25:30 h 1.390 € main haulage rail: 1160 € NL Rotterdam Port via B, L, F,
B - 274 km crane: 2*40 € CH to Milan.
Vi L - 34 km pre- post haulage truck: 150 €
F - 330 km
CH - 302 km
IT - 62 km
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OD rail kilometres (total) kilometres (detail) Duration time (total) Costs (total) costs detail Short description routing
Rotterdam 1193 km NL - 168,0 km 27:30 h 1.250 € main haulage rail: 1020 € NL Rotterdam Port, via D-
Vienna D -742 km crane: 2*40 € Cologne, D-Nurnberg to A-
A - 283 km pre- post haulage truck: 150 € |Wels, A-Vienna
296 km D —296 km 05:30 h 800 € main haulage rail: 570 € D Hamburg Port — Berlin
Berlin crane: 2*40 €
pre- post haulage truck: 150 €
181 km D -181km 03:00 h 580 € main haulage rail: 350 € D — Hamburg Port - Hannover
Hannover crane: 2*40 €
pre- post haulage truck: 150 €
Hamburg 540 km D- 375km 13:00 h 980 € main haulage rail: 750 € D- Hamburg Port — Berlin —
Poznan P — 165 km crane: 2*40 € PL-Poznan
pre- post haulage truck: 150 €
463 km D - 463 km 9:30 h 890 € main haulage rail: 660 € D-Hamburg Port — Dresden
Dresden crane: 2*40 €
pre- post haulage truck: 150 €
941 km D - 163 km 23:30 h 1.600 € main haulage rail: 1370 € D-Hamburg-Port — ferry Putt-
Stockholm DK — 222 km crane: 2*40 € garden - Denmark —Stockholm
S — 556 km pre- post haulage truck: 150 €
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OD rail kilometres (total) kilometres (detail) Duration time (total) Costs (total) costs detail Short description routing
Hamburg 1216 km D — 506 km 29:00 h 1.450 € main haulage rail: 1220 € D-Hamburg-Port — CZ-Praha —
CZ - 323 km crane: 2*40 € SK - HU Budapest
Budapest
SK —97 km pre- post haulage truck: 150 €
HU — 1790 km
222 km RO — 222 km 6:30 h 390 € main haulage rail: 160 € RO —Constanta port-Bucaresti
Bucharest crane: 2*40 €
pre- post haulage truck: 150 €
424 km RO — 424 km 12:00 h 540 € main haulage rail: 310 € RO —Constanta port- Craiova
Craiova crane: 2*40 €
pre- post haulage truck: 150 €
Constanta 747 km RO — 747 km 21:30 h 770 € main haulage rail: 540 € RO —Constanta port- Timisoara|
Timisoara crane: 2*40 €
pre- post haulage truck: 150 €
662 km RO - 105 km 19:00 h 710 € main haulage rail: 480 € RO —Constanta port-via BG ro
Sofia BG — 557 km crane: 2*40 € Sofia
pre- post haulage truck: 150 €
1301 km RO - 825 km 36:00 h 1.220 € main haulage rail: 990 € RO —Constanta port-via HU, A
Vienna HU - 399 km crane: 2*40 € to Vienna
A —T77 Km pre- post haulage truck: 150 €
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OD rail kilometres (total) kilometres (detail) Duration time (total) Costs (total) costs detail Short description routing
Constanta 2290 km RO - 825 km 58:00 h 2.075 € main haulage rail: 1845 € RO —Constanta port-via HU, A,
Duisburg HU - 399 km crane: 2*40 € D to Ruhr area
(Ruhr-area) A — 359 km pre- post haulage truck: 150 €
D — 707 km
136 km IT —136 km 2:30 h 345 € main haulage rail: 115 € Genoa port to Milan
Milan crane: 2*40 €
pre- post haulage truck: 150 €
298 km IT —298 km 4:30 h 420 € main haulage rail: 190 € Genoa port to Bologna
Bologna crane: 2*40 €
Genoa pre- post haulage truck: 150 €
687 km IT - 505 km 15:00 h 720 € main haulage rail: 490 € Genoa port , A, Munich
Munich A - 63 km crane: 2*40 €
D—-119 km pre- post haulage truck: 150 €
464 km IT - 247 km 9:00 h 640 € main haulage rail: 410 € Genoa port - Lyon
Lyon F—217 km crane: 2*40 €

pre- post haulage truck: 150 €
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OD rail

Genoa

Le Havre

kilometres (total)

kilometres (detail)

Duration time (total)

Costs (total)

costs detail

Short description routing

1329 km IT — 246 km 24:00 h 1.610 € main haulage rail: 1180 € Genoa port via IT ,F, EuroTun-
F — 964 km crane: 2*40 € nel to London
London
GB - 119 km pre- post haulage truck: 150 €
(EuroTunnel milage 30 km) Eurotunnel: ca. 200 €/LU
1117 km IT — 505 km 25:30 h 1.050 € main haulage rail: 820 € Genoa port via IT,A,D,CZ to
Prague A — 63 km crane: 2*40 € Prague
D — 364 km pre- post haulage truck: 150 €
CZ-185km
235 km F- 235 km 4:30 h 440 € main haulage rail: 210 € Le Havre - Paris
Paris crane: 2*40 €
pre- post haulage truck: 150 €
517 km F - 398 km 10:30 h 680 € main haulage rail: 450 € Le Havre port via EuroTunnel
London GB - 119 km crane: 2*40 € to London
pre- post haulage truck: 150 €
621 km F — 375 km 14:00 h 755 € main haulage rail: 525 € Le Havre port via F, B, D to
Cologne B — 168 km crane: 2*40 € Cologne
D-78 km pre- post haulage truck: 150 €
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OD rail

Le Havre

kilometres (total)

kilometres (detail)

Duration time (total)

Costs (total)

costs detail

Short description routing

573 km F — 546 km 11:30 h 775 € main haulage rail: 545 € Le Havre port via F, L to
Luxembourg L —27 km crane: 2*40 € Luxembourg
pre- post haulage truck: 150 €
1401 km F — 647 km 29:30 h 1.425€ main haulage rail: 1195 € Le Havre port via F, D ,CZ to
Prague D — 582 km crane: 2*40 € Prague
CZ-172 km pre- post haulage truck: 150 €
1528 km F — 1024 km 29:30 h 1.495 € main haulage rail: 1265 € Le Havre port via F, ESP to
Madrid ESP — 504 km crane: 2*40 € Madrid

pre- post haulage truck: 150 €
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Table A- 14: OD rail transport — metropolitan areas as origins

OD rail

Madrid

kilometres (total)

kilometres (detail)

Duration time (total)

Costs (total)

costst detail

Short description routing

327 km ESP - 327 km 6:30 h 480 € main haulage rail: 250 € Madrid - Zaragoza
Zaragoza crane: 2*40 €
pre- post haulage truck: 150 €
262 km ESP — 262 km 5:30 h 431 € main haulage rail: 201 € Madrid - Burgos
Burgos crane: 2*40 €
pre- post haulage truck: 150 €
666 km ESP - 413 km 17:00 h 740 € main haulage rail: 510 € Madrid via P to Lisbon
Lisbon P — 253 km crane: 2*40 €
pre- post haulage truck: 150 €
1201 km ESP - 823 km 43:30 h 1.180 € main haulage rail: 950 € Madrid via F to Marseille
Marseille F — 378 km crane: 2*40 €
pre- post haulage truck: 150 €
2091 km ESP — 828 km 71:30 h 2.530 € main haulage rail: 2300 € Madrid via ,F,CH,A,D to Mu-
F — 756 km crane: 2*40 € nich
Munich CH - 292 km pre- post haulage truck: 150 €
A — 14 km
D - 201 km
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OD rail kilometres (total) kilometres (detail) Duration time (total) Costs (total) costst detail Short description routing
Madrid Par 1295 km ESP — 504 km 45:00 h 1.301 € main haulage rail: 1071 € Madrid via F to Paris
aris
F—791km
298 km PL — 298 km 8:00 h 446 € main haulage rail: 216 € Warsaw - Krakow
Krakow crane: 2*40 €
pre- post haulage truck: 150 €
332 km PL — 332 km 11:30 h 471 € main haulage rail: 241 € Warsaw - Gdansk
Gdansk crane: 2*40 €
pre- post haulage truck: 150 €
Warsaw 577 km PL — 495 km 17:00 h 662 € main haulage rail: 432 € Warsaw via PL, D to Berlin
Berlin D - 82 km crane: 2*40 €
pre- post haulage truck: 150 €
568 km PL — 377 km 15:30 h 643 € main haulage rail: 413 € Warsaw via PL, CZ to Brno
Brno CZ-191 km crane: 2*40 €
pre- post haulage truck: 150 €
1339 km PL — 409 km 43:00 h 1.198 € main haulage rail: 968 € Warsaw via PL, UA, RO to
Constanta UA — 387 km crane: 2*40 € Constanta
RO — 543 km pre- post haulage truck: 150 €
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OD rail kilometres (total) kilometres (detail) Duration time (total) Costs (total) costst detail Short description routing
Warsaw 1087 km PL — 232 km 32:30 h 1.019€ main haulage rail: 789 € Warsaw via PL, BY, LT, LV,
BY — 61 km crane: 2*40 € EST to Talinn
Talinn LT — 347 km pre- post haulage truck: 150 €
LV -232 km
EST - 214 km
489 km GR - 489 km 12:00 h 446 € main haulage rail: 216 € Athens- Thesaloniko
Thessaloniki crane: 2*40 €
pre- post haulage truck: 150 €
360 km GR - 360 km 9:00 h 536 € main haulage rail: 306 € Athens - Larisa
Larisa crane: 2*40 €
pre- post haulage truck: 150 €
Athens 826 km GR - 627 km 22:30 h 908 € main haulage rail: 677 € Athens via GR, BG to Sofia
Sofia BG — 199 km crane: 2*40 €
pre- post haulage truck: 150 €
2709 km GR - 540 km 66:00 h 2.378 € main haulage rail: 2148 € Athens via GR, MK, SCG, HR,
MK - 180 km crane: 2*40 € SLO, IT to Bari
o SCG - 518 km pre- post haulage truck: 150 €
ari
HR - 313 km
SLO - 208 km
IT - 950 km
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OD rail

Athens

Milan

kilometres (total) kilometres (detail) Duration time (total) Costs (total) costst detail Short description routing
2049 km GR - 540 km 59:30 h 2.041€ main haulage rail: 1711 € Athens via GR, MK, SCG, HR,
MK — 180 km crane: 2*40 € SLO, A, D to Munich
SCG - 518 km pre- post haulage truck: 150 €
Munich HR — 278 km
SLO — 175 km
A — 208 km
D — 150 km
2310 km GR - 540 km 60:30 h 2.049 € main haulage rail: 1819 € Athens via GR, MK, SCG, HR,
MK - 180 km crane: 2*40 € SLO, IT to Torino
N SCG - 518 km pre- post haulage truck: 150 €
HR - 313 km
SLO - 208 km
IT - 551 km
227 km IT —227 km 3:30 h 423 € main haulage rail: 193 € Milan - Bologna
Bologna crane: 2*40 €
pre- post haulage truck: 150 €
222 km IT —222 km 3:30 h 419 € main haulage rail: 189 € Milan — Padua
Padua crane: 2*40 €
pre- post haulage truck: 150 €

© 2008 SEALS Consortium

SEALS - Final Report

Page 292
December 2008




Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

OD rail kilometres (total) kilometres (detail) Duration time (total) Costs (total) costst detail Short description routing
Milan 560 km IT — 560 km 9:00 h 706 € main haulage rail: 476 € Milan — Roma
Rome crane: 2*40 €
pre- post haulage truck: 150 €
499 km IT —399 km 10:30 h 641 € main haulage rail: 411 € Milan via IT, SLO to Ljubljana
Ljubljana SLO — 100 km crane: 2*40 €
pre- post haulage truck: 150 €
1249 km IT — 399 km 39:00 h 1.182 € main haulage rail: 952 € Milan via IT, SLO, HR to Du-
SLO — 209 km crane: 240 € brovnik
Dubrovnik
BIH - 506 km pre- post haulage truck: 150 €
HR — 135 km
1068 km IT —286 km 19:30 h 1.126 € main haulage rail: 896 € Milan via IT, F, ESP to Barce-
Barcelona F—-614 km crane: 240 € lona
ESP — 168 km pre- post haulage truck: 150 €
187 km GB — 187km 3:30 h 389 € main haulage rail: 159 € London - Birmingham
Birmingham crane: 2*40 €
London pre- post haulage truck: 150 €
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OD rail

London

kilometres (total)

kilometres (detail)

Duration time (total)

Costs (total)

costst detail

Short description routing

323 km GB - 323 km 6:00 h 504 € main haulage rail: 274 € London - Manchester
Manchester crane: 2*40 €
pre- post haulage truck: 150 €
540 km GB - 445 km 9:00 h 689 € main haulage rail: 459 € London via ferry Holyhead to
Dublin (Ferry milage 90 km) crane: 2*40 € Dublin
IRL — 5 km pre- post haulage truck: 150 €
ferry charging: ca. 150 €/LU
472 km GB - 121 km 8:00 h 631 € main haulage rail: 401 € London via EuroTunnel to
Paris F —321 km crane: 240 € Paris
(EuroTunnel milage 30 km) pre- post haulage truck: 150 €
Eurotunnel: ca. 200 €/LU
1412 km GB - 121 km 33:30 h 1.545 € main haulage rail: 1315 € London via EuroTunnel; F, B,
F—115km crane: 2*40 € NL,D, ferry to DK to Copenha-
B - 205 km pre- post haulage truck: 150 € |gen
NL — 50 km Eurotunnel: ca. 200 €/LU
Copenhagen D - 698 km ferry charging Puttgarten-DK:
DK —173 km ca. 150 €/LU

(EuroTunnel milage 30 km)
(Ferry milage Puttgarden-
Rodby 20 km)
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OD rail kilometres (total) kilometres (detail) Duration time (total) Costs (total) costst detail Short description routing
London 1560 km GB - 121 km 28:30 h 1.555 € main haulage rail: 1325 € London via EuroTunnel; F,
F — 1236 km crane: 2*40 € ESP to Barcelona
Barcelona
ESP — 173 km pre- post haulage truck: 150 €

(EuroTunnel milage 30 km)

Eurotunnel: ca. 200 €/LU
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Table A- 15: OD inland waterway transport — ports as origins

OD inland wa- kilometres (total) kilometres (detail) Duration time (total) Costs (total) costs detail Short description routing
fterway
295 km NL - 130 km 44:00 h 330 € main haulage IWW: 100 € NL Rotterdam
Cologne D -165 km crane: 2*40 € D KéIn : River Rhein
pre- post haulage truck: 150 €
485 km NL - 290 km 93:00 h 410 € main haulage IWW: 180 € NL Rotterdam
D - 195 km crane: 2*40 € D Bremen: River Rhein via
Bremen pre- post haulage truck: 150 € |West-German Canals, Mittel-
land Canal, River Weser to
Rotterdam Bremen
564 km NL - 130 km 92:00 h 300 € main haulage IWW: 170 € NL Rotterdam
Mannheim D - 434 km crane: 2*40 € D Mannheim: River Rhein
pre- post haulage truck: 150 €
717 km NL - 130 km 123:00 h 460 € main haulage IWW: 230 € NL Rotterdam D
D - 587 km crane: 2*40 € Hamburg: River Rhein via
Hamburg pre- post haulage truck: 150 € |West-German Canals, Mittel-
land Canal, Elbe-Seiten-Canal,
River Elbe to Hamburg
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OD inland wa- kilometres (total) kilometres (detail) Duration time (total) Costs (total) costs detail Short description routing
iterway
Rotterdam 1534 km NL - 130 km 253:00 h 750 € main haulage IWW: 520 € River Rhein, River Main; Main-
Vienna D - 1108 km crane: 2*40 € Danube Canal; Danube river
A - 296 km pre- post haulage truck: 150 €
336 km D — 336 km 44:00 h 330 € main haulage IWW: 100 € D Hamburg Port — Berlin:
. crane: 2*40 € River Elbe, Elbe-Havel Canal
Berlin
pre- post haulage truck: 150 € |to Berlin
242 km D - 242 km 31:00 h 300 € main haulage IWW: 70 € D — Hamburg Port - Hannover:
Hannover crane: 2*40 € River Elbe, Elbe-Seiten Canal;
pre- post haulage truck: 150 € |Mittelland Canal to Hannover
Hamburg
577 km D - 427 km 126:00 h 420 € main haulage IWW: 190 € River Elbe, Elbe-Havel Canal,
Poznan P — 150 km crane: 2*40 € River Spree, River Oder, River
pre- post haulage truck: 150 € |Warthe to Poznan
457 km D - 457 km 64:00 h 370 € main haulage IWW: 140 € River Elbe
crane: 2*40 €
Dresden pre- post haulage truck: 150 €

© 2008 SEALS Consortium

SEALS - Final Report

December 2008

Page 297




Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

OD inland wa- kilometres (total) kilometres (detail) Duration time (total) Costs (total) costs detail Short description routing
lterway
Hamburg 1765 km D - 1397 km 329:00 h 800 € main haulage IWW: 670 € River Elbe, Elbe-Seiten Canal,
A — 201 km crane: 2*40 € Mittelland Canal, West-
Budapest SK —20 km pre- post haulage truck: 150 € |German Canals, River Rhein,
HU — 147 km River Main, Rhein-Main-
Donaube-Canal, Danube river
1350 km RO - 320 km 190:00 h 560 € main haulage IWW: 330 € Danube River
BG - 330 km crane: 2*40 €
SCG - 320 km pre- post haulage truck: 150 €
MLIE HU - 300 km
SK - 20 km
A — 60 km
Constanta
2370 km RO - 320 km 330:00 h 930 € main haulage IWW: 700 € Danube River, Rhein-Main-
BG - 330 km crane: 2*40 € Danube Canal, River Main,
Duisburg SCG - 320 km pre- post haulage truck: 150 € |River Rhein
HU - 300 km
(Ruhr-area)
SK - 20 km
A — 200 km
D - 880 km
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OD inland wa- kilometres (total) kilometres (detail) Duration time (total) Costs (total) costs detail Short description routing
fterway
160 km F- 160 km 20:00 h 280 € main haulage IWW: 50 € Canal de Tancarville, River
Paris crane: 2*40 € Seine
pre- post haulage truck: 150 €
765 km F — 345 km 121:00 h 480 € main haulage IWW: 250 € Canal de Tancarville, River
B — 145 km crane: 2*40 € Seine, River Oise, Canal Sam-
Cologne NL - 145 km pre- post haulage truck: 150 € |bre-Oise, River Sambre, River
D - 130 km Meuse, River Rhein, West-
Le Havre German Canals, Mittelland
Canal, River Elbe
1500 km F — 345 km 240:00 h 730 € main haulage IWW: 500 € Canal de Tancarville, River
B — 145 km crane: 2*40 € Seine, River Oise, Canal Sam-
NL - 145 km pre- post haulage truck: 150 € |bre-Oise, River Sambre, River
Prague D - 750 km Meuse, River Rhein
CZ-115km
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Table A- 16: OD inland waterway transport — metropolitan areas as origins

OD inland wa-

fterway

Warsaw

kilometres (total)

kilometres (detail)

Duration time (total)

Costs (total)

costs detail

Short description routing

250 km PL — 250 km 40:00 h 290 € main haulage IWW: 60 € River Weichsel
Krakow crane: 2*40 €
pre- post haulage truck: 150 €
290 km PL — 390 km 46:00 h 300 € main haulage IWW: 70 € River Weichsel
Gdansk crane: 2*40 €
pre- post haulage truck: 150 €
610 km PL — 490 km 88:00 h 420 € main haulage IWW: 190 € River Warta, River Notéc,
] D —-120 km crane: 2*40 € River Oder; Spree-Oder-Canal
Berlin pre- post haulage truck: 150 €
3560 km PL - 520 km 543:00 h 980 € main haulage IWW: 750 € River Weichsel, River Neile,
D - 1550 km crane: 2*40 € Spree-Oder-Canal, Elbe-Havel
A - 200 km pre- post haulage truck: 150 € |Canal, Mittellland Canal, West-
SK - 20 km German Canals, River Rhein,
Constanta
HU - 300 km River Main, Rhein-Main- Da-
SCG - 320 km nube Canal, Danube River
BG - 330 km
RO - 320 km
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Table A- 17: OD air transport — ports as origins

kilometers (total) Duration time (total) Handling costs total cost comments
(origin and desti-
OD air nation)
Milan 800 km \Via Paris Orly 4:00 h; Amsterdam-Milan: 1.700 € 23.300 €Milan Malpensa
1:10 h + 5 hours handling and waiting time
Rotterdam
\ienna 960 km IVia Hamburg 4:30 h; Amsterdam-Vienna: 1.700 € 23.500 €
1:45 h + 5 hours handling and waiting time
Stockholm 720 km 1:30 h + 5 hours handling and waiting time 1.500 € 25.000 €
Hamburg
Budapest 950 km 1:40 h + 5 hours handling and waiting time 1.100 € 36.000 €
\Vienna 830 km 01:45 h + 5 hours handling and waiting time 1.500 € 25.000 €lAirport Bucarest-Otopeni
Constanta
Duisburg (Ruhr-area) 1600 km 1.100 € 36.000 €Origin:Airport Bucarest-Otopeni;
9 2:40 h + 5 hours handling and waiting time Destination: Dusseldorf
London 1050 km 2:00 h + 5 hours handling and waiting time 2.000 € 28.500 €|London Stanstead
Genoa
Prague 760 km 1:30 h + 5 hours handling and waiting time 1.200 € 31.500 €
Prague 1030 km 1:40 h + 5 hours handling and waiting time 1.200 € 36.000 €Origin: Paris Orly
Le Havre
Madrid 1050 km 2:00 h + 5 hours handling and waiting time 1.200 € 34.000 €Origin: Paris Orly
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Table A- 18: OD air transport — metropolitan areas as origins

kilometers (total) Duration time (total) Handling costs total cost comments
(origin and destina-
OD air tion)
Munich 1480 km 2:30 h + 5 hours handling and waiting time 1.100 € 22.000 €
Madrid
Paris 1070 km 2:00 h + 5 hours handling and waiting time 1.200 € 21.500 €
c 940 km 1:50 h + 5 hours handling and waiting time 1.200 € 24.000 €Destination: Bucarest-
onstanta )
Otopeni
Warsaw
Talinn 850 km via Helsinki: 4:30 h + 5 hours handling and 1.200 € 24.500 €
waiting time
Munich 1500 km 2:30 h + 5 hours handling and waiting time 1.100 € 24.000 €
Athens
Turin 1560 km 2:30 h + 5 hours handling and waiting time 1.200 € 21.500 €
. 830 km via Munich: 3..00 h + 5 hours handling and 1.200 € 28.000 €
Dubrovnik e
\waiting time
Milan
Barcelona 720 km 1:30 h + 5 hours handling and waiting time 1.200 € 27.000 €
Copenhagen 980 km 2:00 h + 5 hours handling and waiting time 3.200 € 27.000 €
London
Barcelona 1150 km 2:15 h + 5 hours handling and waiting time 2.100 € 32.500 €
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Table A- 19: OD intermodal transport — ports as origins

OD intermodal Detailed transport chain kilometers (total) kilometers (detail) Duration time (total) Duration time (detail) Costs (total) Costs (detail)
Road: 1070 km Road: 26:00 h Road: 1.310 € Road:
Rotterdam-Freiburg. Rotterdam-Freiburg: 620 km Rotterdam-Freiburg: Rotterdam-Freiburg:
piggyback transport: piggyback transport: 09:00 h 750 €
Freiburg — Novara Freiburg — Novara 400 km handling and waiting time: piggyback transport:
Road: Road: 03:00 h Freiburg — Novara
Novara-Milan Novara-Milan 50 km piggyback transport: 500 €

Milan Freiburg — Novara Road:

10:00 h Novara-Milan:
handling and waiting time: 60 €
03:00 h
Road:
Novara-Milan:
01:00 h

IWW: 1170 km IWW: 73:00 h road: 1.380 € IWW:

Rotterdam Rotterdam-Duisburg Rotterdam-Duisburg: 200 km pre haulage: Rotterdam-Duisburg:

Rail: Rail: 01:00 h 70 €

Duisburg-Wels Duisburg-Wels: 800 km handling and waiting time: handling costs: 2* 25 €

road: road: 07:00 h Rail:

\Wels -Vienna \Wels -Vienna: 170 km IWW: Duisburg-Wels:
Rotterdam-Duisburg: 1000 €
30:00 h handling costs: 2* 30 €

Vienna handling and waiting time: road:
05:00 h \Wels -Vienna:
Rail: 200 €
Duisburg-Wels:
22:00 h
handling and waiting time:
05:00 h
road:
\Wels -Vienna:
03:00 h
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OD intermodal Detailed transport chain kilometers (total) kilometers (detail) Duration time (total) Duration time (detail) Costs (total) Costs (detail)
Short-Sea Shipping: 900 km SSS: 41:00 h road: 650 € main haulage ferry:
Hamburg - Stockholm Hamburg - Stockholm pre haulage: 500 €
900 km 01:30 h pre- post haulage truck:
handling and waiting time: 150 €
4:00 h
Short-Sea Shipping:
Hamburg -Stockholm:
30:00 h
Sl handling and waiting time:
04:00 h
road:
post haulage:
01:30 h
Hamburg
Rail: 1300 km Rail: 46:30 h Rail: 1.710 € Rail:
Hamburg — Wels Hamburg — Wels: Hamburg — Wels: Hamburg — Wels:
road: 900 km 25:00 h 1.150 €
\Wels — Budapest road: handling time: 02:00 h handling costs: 2* 30 €
\Wels — Budapest: road: road:
400 km \Wels — Budapest: \Wels — Budapest:
Budapest 06:30 h 500 €
© 2008 SEALS Consortium SEALS - Final Report Page 304

December 2008




Statistical Coverage and Economic Analysis of the Logistics Sector in the EU

OD intermodal Detailed transport chain kilometers (total) kilometers (detail) Duration time (total) Duration time (detail) Costs (total) Costs (detail)
road: 1300 km road: 53:00 h road: 1.610 € road:
Constanta — Brasov Constanta — Brasov Constanta — Brasov Constanta — Brasov 400 €
rail: 350 km 08:00 h handling costs: 2 * 30 €
Brasov - Vienna rail: handling and waiting time: rail:
Brasov - Vienna 07:00 h Brasov - Vienna
950 km rail: 1.000 €
Brasov - Vienna pre-post haulage
Vienna 30:00 h 150 €
handling and waiting time:
07:00 h
road:
post haulage:
01:00 h
Constanta
road: 2250 km road: 217:00 h road: 1.530 € road:
Constanta — Budapest Constanta — Budapest Constanta — Budapest Constanta — Budapest
IWW: 1.000 km 22:00 h 1.000 €
Budapest — Duisburg IWW: handling and waiting time : handling costs: 2 * 40 €
Budapest — Duisburg 07:00 h IWW:
1.250 km IWW: Budapest — Duisburg
Budapest — Duisburg 300 €
Duisburg 180:00 h o pre- post haulage:
handling and waiting time: 150€
(Ruhr-area) 07:00 h
road: post haulage:
01:00 h
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OD intermodal

Detailed transport chain

kilometers (total)

kilometers (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Costs (detail)

Genoa

SSS: 5150 km SSS: 188:00 h road: 2.875 € SSS:
Genoa- Felixstowe Genoa- Felixstowe: pre haulage: Genoa- Felixstowe: 2500 € km han-
Road: 5.000 km 01:00 h dling costs: 100 €
Felixstowe — London Road: handling and waiting time: Road:
Felixstowe — London 08:00 h Felixstowe — London
150 km SSS: 200 €
London Genoa- Felixstowe: pre haulage
170:00 h 75 €
handling and waiting time:
08:00 h
road:
Felixstowe — London
02:00 h
road: 1000 km road: 22:30 h road: 1.030 € road:
Genoa - Trento Genoa - Trento : Genoa - Trento Genoa - Trento :
piggy back transport: 300 km 04:00 h 330 €
ITrento — Regensburg piggy back transport: handling and waiting time: piggy back transport:
road: Trento — Regensburg: 03:00 h ITrento — Regensburg
Regensburg — Prague 450 km piggy back transport: 400 €
Prague road: ITrento — Regensburg road:
Regensburg — Prague: 09:00 h handling and waiting Regensburg — Prague:
250 km time : 300 €

03:00 h

road:

Regensburg — Prague:
03:30 h
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OD intermodal

Detailed transport chain

kilometers (total)

kilometers (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Costs (detail)

Le Havre

SSS: 1650 km SSS: 73:00 h road: 1.220 € SSS:
Le Havre - Hamburg Le Havre - Hamburg: pre haulage: Le Havre - Hamburg:
rail: 1.000 km 01:30 h 550 €
Hamburg - Prague rail: handling and waiting time: handling cost: 50 €
Hamburg - Prague: 07:00 h rail:
650 km SSS: Hamburg - Prague:
Le Havre - Hamburg: 500 €
35:00 h handling cost: 20 €
Prague handling and waiting time : post-haulage: 100 €
07:00 h
rail:
Hamburg - Prague:
20:00 h
handling and waiting time:
07:00 h
road :
post haulage:
01:30 h
SSS: 1350 km SSS: 55:30 h road: 1025 € SSS:
Le Havre — Bilbao Le Havre — Bilbao: pre haulage: Le Havre — Bilbao:
road: 1.000 km 01:00 h 550 €
Bilbao — Madrid road: handling and waiting time: handling costs: 50 €
Bilbao — Madrid 07:00 h ¢ road:
350 km SSS: Bilbao — Madrid:
Madrid Le Havre — Bilbao: 350 €
35:00 h post haulage:
handling and waiting time: 75 €
07:00 h
road:
Bilbao — Madrid:
04:30 h
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Table A- 20: OD intermodal transport — metropolitan areas as origins

OD intermodal

Detailed transport chain

kilometers (total)

kilometers (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Costs (detail)

Madrid

road: 1900 km road: 65:00 h road: 2.555 € road:
Madrid - Perpignan Madrid - Perpignan Madrid - Perpignan Madrid - Perpignan
rail: 700 km 10:00 h 800 €
Perpignan - Munich rail: handling and waiting time: handling costs: 2 * 40 €
Perpignan - Munich 07:00 h rail:
1.200 km rail: Perpignan - Munich
Munich Perpignan - Munich 1.600 €
40:00 h post haulage:
handling and waiting time: 75 €
07:00 h
road:
post haulage:
01:00 h
road: 1250 km road: 53:00 h road: 1.605 € road:
Madrid - Bayonne Madrid - Bayonne Madrid - Bayonne Madrid - Bayonne
rail: 500 km 08:00 h 650 €
Bayonne - Paris rail: handling and waiting time: handling costs: 2 * 40 €
Bayonne - Paris 07:00 rail:
750 km rail: Bayonne - Paris
Paris Bayonne - Paris 800 €
30:00 h post haulage:
handling and waiting time: 75 €

07:00

road:

post haulage:
01:00 h
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OD intermodal

Detailed transport chain

kilometers (total)

kilometers (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Costs (detail)

rail: 1800 km rail: 63:00 h road: 2.235 € rail:
Warsawa — Budapest \Warsawa — Budapest: 800 pre haulage \Warsawa — Budapest:
road: km 01:00 h 600 €
Budapest - Constanta road: handling and waiting time: handling costs: 2* 30 €
Budapest - Constanta: 1000 07:00 road:
km rail: Budapest - Constanta:
Constanta \Warsawa — Budapest: 1500 €
21:00 h pre haulage:
handling and waiting time: 75 €
07:00 h
road:
Budapest - Constanta:
27:00 h
Warsaw
road: 1050 km road: 46:00 h road: 825 € road:
Warsawa — Gdansk \Warsawa — Gdansk: 350 km \Warsawa — Gdansk: \Warsawa — Gdansk:
SSS: SSS: 08:00 h 350 €
Gdansk - Talinn Gdansk - Talinn: handling and waiting time: SSS:
700 km 07:00 Gdansk - Talinn:
ISSS: 400 €
Talinn Gdansk - Talinn: post haulage:
23:00 h 75 €
handling and waiting time:
07:00
road:
post haulage:
01:00 h
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OD intermodal

Detailed transport chain

kilometers (total)

kilometers (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Costs (detail)

Athens

road: 1710 km road: 54:45 h road: 1.470 € road:
IAthens — Patras /Athesn — Patras: |Athens — Patras: |IAthens — Patras:
RoRo (ferry): 180 km 03:00 h 220 €
Patras — Venice RoRo (ferry): handling and waiting time: RoRo (ferry):
road: Patras — Venice: 05:00 Patras — Venice:
\Venice - Munich 1.100 km RoRo (ferry): 800 €
Munich road: Patras — Venice: road:
enice - Munich: 35:00 h \Venice - Munich:
430 km handling and waiting time: 450 €
05:00
road:
IVenice - Munich:
06:45 h
road: 1680 km road: 54:00 h road: 1.420 € road:
IAthens — Patras IAthens — Patras: |IAthens — Patras: |IAthens — Patras:
RoRo (ferry): 180 km 03:00 h 220 €
Patras — Venice RoRo (ferry): handling and waiting time: 05:00 RoRo (ferry):
road: Patras — Venice: RoRo (ferry): Patras — Venice:
\Venice — Turino 1.100 km Patras — Venice: 800 €
Turin road: 35:00 h road:
enice - Turino: handling and waiting time: 05:00 IVenice - Munich: 400 €
400 km road:

IVenice - Turino:
06:00 h
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OD intermodal

Detailed transport chain

kilometers (total)

kilometers (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Costs (detail)

Milan

road: 1050 km road: 44:00 h road: 1.575 € road:

Milan — Bari Milan — Bari: 850 km Milan — Bari: Milan — Bari:

RoRo (ferry): RoRo (ferry): 24:00 h 1.200 €

Bari - Dubrovnik Bari - Dubrovnik: handling and waiting time: RoRo (ferry):

200 km 05:00 Bari - Dubrovnik:
RoRo (ferry): 300 €
Dubrovnik Bari - Dubrovnik: post haulage:

09:00 h 75 €
handling and waiting time:
05:00
road:
post haulage:
01:00 h

road: 1030 km road: 38:00 h road: 635 € road:

Milan — Genoa Milan — Genoa: Milan — Genoa: Milan — Genoa:

SSS: 130 km 02:00 h 160 €

Genoa — Barcelona SSS: handling and waiting time: SSS:

Genoa — Barcelona: 700 km 05:00 h Genoa — Barcelona:
SSS: 400 €
Barcelona Genoa — Barcelona: post haulage:

23:00 h 75 €

handling and waiting time:
05:00

road:

post haulage:

01:00 h
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OD intermodal

Detailed transport chain

kilometers (total)

kilometers (detail)

Duration time (total)

Duration time (detail)

Costs (total)

Costs (detail)

London

road: 1150 km road: 45:00 h road: 975 € road:
London — Felixstowe London — Felixstowe: 150 London — Felixstowe: London — Felixstowe:
SSS: km 02:00 h 200 €
Felixstowe - Copenhagen SSS: handling and waiting time: SSS:
Felixstowe - Copenhagen : 05:00 Felixstowe - Copenhagen :
1000 km ISSS: 700 €
Copenhagen Felixstowe - Copenhagen : post haulage:
32:00 h 75 €
handling and waiting time:
05:00
road:
post haulage:
01:00 h
road: 3615 km road: 133:30 h road: 1.950 € road:
London — Dover London — Dover: London — Dover: London — Dover:
SSS: 115 km 02:30 h 150 €
Dover - Barcelona SSS: handling and waiting time: SSS:
Dover - Barcelona: 05:00 h Dover - Barcelona:
3500 km SSS: 1800 €
Barcelona Dover - Barcelona: post haulage:
120:00 h 75 €

handling and waiting time:
05:00

road:

post haulage:

01:00 h
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Annex 6.2: Transport cost structures
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Table A- 21: Heavy Duty Vehicles (HDV) — specific operation costs per vehicle-km

2005

HDV

Specific costs

(EUR/veh-km)
Belgium 1.34
Czech Republic 0.52
Denmark 1.39
Germany 1.10
Estonia 0.39
Greece 0.62
Spain 0.84
France 1.26
Irland 0.92
Italia 0.94
Cyprus 0.77
Latria 0.30
Lithuania 0.34
Luxembourg 1.40
Hungary 0.50
Malta 0.70
Netherlands 1.35
Austria 1.39
Poland 0.43
Portugal 0.75
Slovenia 0.63
Slovakia 0.43
Finland 1.36
Sweden 1.43
United Kingdom 1.18
USA 1.00
Switzerland 1.61
EU 25 1.03
Western EU * 1.11
Eastern EU ** 0.46
Source::EC (2006); p.19.106
* Western Europe means here EU15
** Eastern Europe means: Czech Republic, Hungary, Poland, Slovenia and Slovakia.

1% European Commission (2006): COMPETE Final Report, Annex 1: Analysis of operating cost in the EU and the US;

Brussels.
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Figure A-29: Heavy Duty Vehicles (HDV) — structure of average operating costs per
vehicle-km 2005
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