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Benchmark Green Corridors

Corridor selection
Benchmark Green Corridors

Ranked and selected (Two Deliverables)
. —
corridors _
< | » Description of current status
N of selected corridors

» Future expectations for
selected corridors
COMPLETED (15/12/2010)

KPIs and
methodology 2 | > Calculation and evaluation of
N\ Key Performance Indicators
. — QO
Defined KPIs and the ON-GOING (by 15/04/2011)

methodology
» Four regional workshops
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Description of corridors

(Example corridor matrix of Two Seas)

Mode : 1=rail, 2=road, 3=SSS, 4=DSS, 5=IWW, 6= rail+road, 7=rail+SSS, 8=rail+road+IWW, 9=IWW+ralil

Igo Th Bu
um ess da [Bra Pra|Nur[Dre Ha
enit|Pat|Ath|alo[Sof|pesi| tisl [ Vie| gu |nbe|sde(Ber|mb
Node name Node id| sa [ras|ens|nikif ia | t |avajnnal e | rg | n | lin|urg
Igoumenitsa 18
Patras 19
Athens 20 . 6
Thessaloniki 91 2 6
Sofia 50 6
Budapest 51 6
Bratislava 52 6
Vienna 92 6
Prague 53 :
Nurnberg 54 6
Dresden 55 6!
Berlin 5 6
Hamburg 56 6
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Data Collection and Tools

« The first round of data collection has been completed

« |dentified needs of green technologies, ICT
solutions and/or policy interventions over the
corridors

« General data, e.g. identified freight volumes and
distances

e EcoTransIT World has been chosen as an emission
calculator
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Calculation and evaluation of KPlIs

Started end of November 2010

Two phases:

« Assessment of KPIs at the level of transport chains using
the corridor under examination

- Guidelines and a guestionnaire for data collection  on
transport chains through interviews has been developed

- Brenner Corridor has been tested as a pilot case

- Pilot results consulted with stakeholders in Antwerp and Malmo

- Evaluation and calculation of KPlIs for the other corridors

« Aggregating transport chain level KPIs at the corridor level
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Assessment of KPIs at transport chain level

For each selected corridor ->

Step 1: Identification of the critical corridor segment

Step 2: Cargo flows along the critical segment

Step 3: Selection of typical cargoes

Step 4. Selection of typical transport chains (10-15)

Step 5: Description of vehicles used

Step 6. Evaluation of selected KPIs on typical transport chains
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Assessment of KPIs at transport chain level ii

« Evaluation of KPIs is based on interviews with shippers,
3PLs, TSPs, Freight Villages, etc...

« e-mail with brief explanation of project and activity to perform

«  phone call to ask information about the availability for the interview
« e-mail with the predesigned questionnaire to fill in

«  phone call(s) to collect information and data

« Using EcoTransIT World for estimating emissions on
identified transport chains
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Interviews:

O Expert
|
O Freight village
35
67% O Transport
Service
Provider
Contacted Companies
Type of Contact Total
Expert 5
Freight village 12
Transport Service Provider EL
Total 52

supercVe

Pilot case Brenner

43
40
33 1
30—
23 1
20 14— a0
15 4+
10 4+
5 1] . 20% -
ﬂ T 1
NO YES Type of Contact
Freight Trans Flcurt
_ Expert village Se r\'.u:E Total
Data provided Provider
MNo | Confidential data 4 4
Difficulty to provide data 3 =1 11
Mot available to provide data 2 12 14
Starting operational phase 5 5
Mot Useful - Corridor not covered 1 5 B
Fee requested 1 2
Total 11 17 42
Yes | Only KPls 2
Transport chain+kPls 1 7 B
Total 1 7 10
Total 12 35 52
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P ) see
llot case Brenner Iil
Annua Key Performance Indicators [EPls)
TE Drigin — Destination Mods worame [ Dheler Emizsions Reizhility F'EI:I.IE.W_'\.- !{T. l:.‘:rg:: Carzo Corgestion | Botenecks
red [ EUR/Mtern |y time {If po=sible applications Security Safety
ih] no ger year]
C02eq | WOx | SO« FAALD
1 | “Werona—Naples Train G1000 - 1z 17.61 00z | o9 0006 92% 260 100% 0% 0% % E
2 | “erona-MNurrberg Train 00000 0B g 1487 001 | 005 | 0004 50%. 260 100% 03 0% S0 3
3 | Verona —MNurroerg Train 2T00000 0,05 g 14 BF 001 | oE 0,004 100 572 100% 0% oG S0 3
4 | “Werona —Berlin® Raoad 1100 0oz 25 7186 051 | 0.0 | Q3 50% 2600 03 o3 [ip] S0% i
5 | Fome—Mumberg® Road 32000 005 4z 6208 047 | 007 | o3 BO% 104 100% o3 0% A% 2
& | Fome—Palermo® 555 1.500 004 ] la8s | 025 | @12 | QuolE 100% 52 100% 0% 0% 0% o
7 | Foma—Palermo® Raad <100 1 4z 6164 045 | 0.07 | QU013 255% 52 100%4 0% 0% 100% i
g | Verona— Trellebans Train - 555 13000 0,035 50 la62 | 001 | Qo2 | Quoaz 98,80% 624 100% 0,50% 2% 0% 1
o | Bar —Athers® Road - 555 10000 o036 7206 2728 015 | 008 | QUDOB 955% 52 100% =05 [ip] [ig] i
10 | Barl —Thessalaniki® 555 - Road 5000 oo2E 7206 42 11 029 | 0.0 | Qo1 955, 26 100% =05 0% 0% 4]
11 | Trieste —Runich Train 21000 - 1z 12,53 001 | O | D003 B5% 416 100% 1% 1% 5% 2
12 | Trieste —Salzburg Train &52300 - g 549 00l | 005 | 0003 0% 208 100% 1% 1% 105 1
13 | Trieste =V ach Train 135500 - 4 la.3e 002 | .09 | 0.006 955 364 100% 1% 1% 5% 1
14 | Berfn—Thessaloniki Rosd - 555 437 o082 78 2711 | 012 | 005 | O.006 99% 104 0% 1% 1% 5.E8% 2
15 | Bari - Berlino Raoad 24000 005 72 45 51 011 | 005 | Quo0d 905 1040 100% o3 0% 2% [a]
16 | Ban - Athens Foad E500 005 P 4783 012 | 0.05 | 0,004 == 520 100% 0% 0% 0% 4]
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Aggregatlon of KPlIs - Brenner

Relative cost S0x P Reliability Frequency ICT applications Cargo Security Cargo Safety  Congestion Bottlenecks
£/ton-km g_-'tc-n—krn g."tl:-n-km giton-km  gfon-km %of OTD  xperweek  %oftransport  %ofincidents % ofincidents % of time Rating
Malmoe-Trelleborg
Trelleborg-Sassnitz

Trelleborg-Rostock 0035 10619 0015 0020 0002 OEE0 12.00 100 050 200 0 1
Sassnitz-Berlin

Rostack-Berlin 0035 10619 0015 0020 0002 OEE0 12.00 100 050 200 0 1
Berlin-turnberg 0.047 35004 0091 0047 0004 9679 19.84 06 0.08 0.20 2 o
Murnberg-hunich 0182 16313 0028 0047 0004 0036 10.40 100 .02 002 18 3
Munich-5alzburg 0000 12537 0017 0042 0003 BS00 B.00 100 100 100 5 2
salzburg-villach 0.000 .63 0016 0045 0003 85031 463 100 100 100 5 1
villach-Triesta 0000 10487 0017 0049 0004 9042 513 100 1.00 100 8 1
Munich-verana 0182 16355 D022 0049 0004 091 B.25 100 001 0.0z 15 2
varona-Bologna 0051 36199 0156 0077 0007 9062 6.70 oz 0.0z 0.0z 5 2
Bologna-Aome 00s0 32139 0174 0085  0O00E  BE1T 336 100 0.00 0.00 7 2
Rome-Palarme 0040 16977 0256 0125 00 10000 1.00 100 0.00 0.00 0 o
Rome-raples 1000 17.658 0030 0092 0006 oio1 3.0 100 0.00 0.00 B 1
Maples-villa 5an Giovanni 1000 6LE7E D486 0078 0013 3500 0.01 100 0.00 0.00 100 1
villa San Gigvanni-Massina 1000 61678 D486 0078 0013 3500 0.01 100 0.00 0.00 100 1
Messina-Palermo 1000 6LE7D D486 0078 0013 3500 0.01 100 0.00 0.00 100 1
MNaples-hdessina

Bolegna-Ancanz 0051 45815 0113 0054 0004 000 1850 a7 008 0.08 2 o
ancona-Bari 0050 85512 0111 0058 0004 99200 20.00 100 0.00 0.00 2 o
Bari-Patras 0050 47.833 0130 0050 0004 9000 10.00 100 0.00 0.00 0 o
ancona-igoumenitsa nog2 27120 0185 0057 0006 9900 2.00 0 100 100 6 2
ancona-Brindisi

Bari-lgoumenitsa 0028 42089 D291 0104 0011 9500 0.50 100 050 0.00 0 o
Bari-Brindisi 0036 27.277 D281 0089 000E 9500 100 100 050 0.00 0 1
Brindisi-Patras 0036 27277 0181 0089 0008 9500 1.00 100 050 0.00 0 1
Igoumenitsa-Thessaloniki 0053 36341 D254 0085 0008 O6ET 120 52 073 047 2 1
Igoumeanitsa-Patras

Patras-Athens 0045 42574 0135 0087 0005 9702 5.54 100 025 0.00 0 o
[ COrToor average. D208 31409 D58 0086 0007 B.8Y 5 B4 D32 0.36 15 T2t]

Comridor characteristics

Corridor average speed: 64,43 km/h
annual number of shipments: olsl no

annual freight wolume astimation: 4224 tons (D00's]
annual transport work: 2520.57 thn (millicn)

asszumed total freight volume in the corridor: over 50 milion tons

su per v { | 4th regional workshop, Sines, Portugal, March 24, 2011 12



Aggregation of KPIs - Analysis

 Weaknesses:
« No consistent input data on transport chain level
(mixture of qualitative and quantitative KPI values)
« Conversion of qualitative indicators to quantitative
Indicators is required
« Different type of transport chain examples and size of
consignments
« Small number of examples compared to the total
annual freight volume in the corridor
« Strength:
« Allows to show KPIs in one number

SU per \/ 4th regional workshop, Sines, Portugal, March 24, 2011



Benchmarks for Brenner

CO2 (g/tkm) 10.62-42.11  45.51-71.86 9.49-17.61 16.99

SOx (g/tkm)  0.02-0.10 0.05-0.08 0.04-0.09  0.12
Cost (€/tkm)  0.028-0.092  0.05-0.06 0.05-0.80  0.04
Reliability **  95-99 60-99 60-95 100
Frequency 26-624 52-2600 208-572 52

Superg{e;e n 4th regional workshop, Sines, Portugal, March 24, 2011 14



Nureyev

Key Performance Indicators (KPIs)
Tc - ) Annusl cost Daliv Emissions Reliability | Fraguency IcT carge | Cargo | Congestion | Bottlenacks
no | ©nEW— Destination Piode wolume (t) | EUR/tkm ery [g/tkm) {If possible | applications | Security | Safety
tima no per
{hj year]
CDZeq | MO | 30x P10
1 Hamiburg-sosoos IT 00 000 0,179 eur 10 33,36 0,34 | 0,15 0,02 Q0% 360 1005 0.1% 1% 10% z
2 Hamiburg-fosoow IT 300 000 0,158 eur 168 16,02 013 | 003 0,01 o03s 360 10054 0.1% 1% 10% 2
3 Hamiburg-sosoos IT 1000 000 0,152 eur 10 28,71 0,28 | 012 0,01 Q0% 360 1005 0% 1% 30% z
4 Harmburg- 555, 125 000 - 10 5,65 012 | 007 0,01 o0 155 100% 01% 1% 10% 2
St.Petershurg
5 Rotterdam-Halsinki 555, 1000 000 0,051 eur 72 10,48 0,23 | 0,14 0,02 o03s 360 10054 01% 1% 10% 1
[ Harmburg-Halsinki IT Z 000 000 0,055 eur ZB.5 13,43 0,24 | 0,13 0,02 o03s 360 10054 01% 1% 10% 1
7 Gothenburg- 555 230 000 - 43 10,45 0,23 | 0,14 0,02 Q0% 155 1005 0% 1% 1% o
Rotterdam
3 Riotterdam-fioscow IT 1000 000 0,130 eur =] 25,82 0,28 | 012 0,01 B 155 1005 0% ] 10% 1
9 Hamiburg-Halsinki 555 230 000 0,084 eur a0 10,15 0,23 | 0,14 0,02 Q0% 360 1005 0.1% 1% 10% 1
10 St.Petershurg- 555, 120 000 - 24 15 60 0,26 | 0,14 0,02 o ot 52 0% 0% 0% 05 o
Helsinlki

Qualitativa

supercVe

ndicators are marked in red
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Benchmarks for Nureyev

CO2 (g/tkm) 13.43-33.36 5.65-15.60
SOx (g/tkm) 0.03-0.13 - - 0.07-0.14
Cost (€/tkm) 0.10-0.179 - - 0.05-0.06
Reliability 80-90 - - 90-99.9
Frequency 156-360 - - 52-360
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Cloverleaf

Key Performance Indicators (KPIs)

annual Cost Ceali Emissions Asliability | Freguency ICT Cargo Cargo Congestion | Bottlenacks
arigin — Destination saode volume [t) EUR,/tk very \E/thm)] {If possible | applications | Ssourit safety

na m tim i per W

g year)

(h}

COZ eq MO 50x PRLD

1 Bugty-Carlisle Rail 192 000 nfa B 15.45 0016 | 00d14 | ouoo14 L F 312 o a o] 37.50% 3
2 Idlands-Glasgow Rail TE.O0D 0.03 L 15.46 0016 | u0d4 | ouool4 BEY 156 o ] 0 3% Q
3 Duisburg-Midands Rail 65,000 0,085 20 13.14 0017 | 021 | o.ools B 156 o ] 1} 20F¢ 1
4 Idlards-Glaszow Rail 450,000 nfa B 15.46 0016 | 00d14 | ouoo14 BEY 364 oW ] 1} A0Fe 2
3 Dusiburg-London Road 112,350 0.06 L BE.E1 0,305 | 0=l | ou0is3 Bl 455D own 34 1-2% 20-25% 3
il London-Glasgow Road n'a nia 12 n'a n'a n'a n'a B n'a own 1% 1% 20-25% 4

Qualitative indicators are marked in red
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Benchmarks for Cloverleaf

L LR LSS

CO2 (g/tkm) 68.81 13.14-18.46

SOx (g/tkm) - 0.091 0.014-0.021

Cost (€/tkm) - 0.06 0.05-0.09 -
Reliability - 80-90 90-98 -
Frequency - 4680 156-364 -
* One transport chain evaluated

Superg{eien 4th regional workshop, Sines, Portugal, March 24, 2011 18



Mare Nostrum

KFIs
-:"‘-"l“':’l Ennizsions
TC .. N volire = m F - ICT
Origin — Destination Miode o B Hahili | £rTauenCy - =
oo - (@) EE:S;. dem 3;::-‘:]1'5} Euabu (Ifpossible | application g:gﬁ;w g:rfg Congastion | Boslenecks
T ) cor | wMox | sox | Ewio | 2o peryeu) | s I
East of Suez West of If df_.'f}-‘. S
Gibraltar - Port 10 . - - - U I el D i LoadingT] | Mo weather
1| Said BeirwMalta D55 | Milica | O Hlot 1521 |04 21| 0085 | darng ) Mot mackmegat | o | -je; | plosdiwz | problems
Chiia Tatmo - West of — repamed repared loadmg’ | reported ongin'dast ' dalavs = el
ll'.'finlm East of Suez ; nnloadin mnation ¥5 [Epart
If delay
Por = iz canzed Ship o ogr | Moowearher
- Said BeimwMalia 555 ‘L.:i.]'_i-:}n 0.0023- zz X7 26 n7 02 0.058 | during 52 macking at =10 =10 Eﬁﬁig"b problems
- Gigia Tauzo — all Tormes | 00025 - loading - origin'dest | e el reparted
Mlediterranean poms y nnloadin metion T
Ifs
delay
T .- | Foughzea
_ . 'i'E m . l._cedJ_u.gL ar the
Istanbul - Trieste - wenther Ship vloading S ————
R i sgg | 100000 ) g1 54 308|086 03 008 i e mACKE AL [ jop | spep [T | acnac
{Jiteramure data & trailers camsad, origin/dast Tedquires 12
mterview) then mation brsin Sea fom
105 o the loniam
delay (4 TEEE ] ses
hours)
o= S Sop Loading™l | Mo weather
. Barcelona - La Spexiz . - cheapar Same a5 ] o7 04 0.058 . macking ar ) . - o= " -
- —Barcalona 535 j;_"]'h'n thar road | for road 182 origin'dest | 1% 1% i':li:\':!j]“-" pmb]e:é-;
y TAnsport metion = rEper
Biraens Taranbul - - P
Gioda Tauro (or Malm, o= 00075 1728 . 0.4 aoss | :u]_:-. - Loading™l | INo weather
4 ar Taranta) - 555 | Millien | S-0- 55 =i + = e 52 mackme ar | .qog =1% vloadicz preblens
Barcelona Valencia — B reported :r'g.m_deﬂ delays reparted
Piraens Tsranbul oL

Qualttative indicators are marked in red
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Benchmarks for Mare Nostrum

I T T N

CO2 (g/tkm) 15.22 27.26-33.09
SOx (g/tkm) - - 0.22 0.30-0.40
Cost (€/tkm) - - - 0.0025-0.012
Reliability - - - -
Frequency - - - 52-365

Superg{éen 4th regional workshop, Sines, Portugal, March 24, 2011 20



Strauss

Eey Performance Indicators (EPIs)

Anrnaal Deliv Emiissions Frequency
TC - - e e (= thn) If
pp | Origin-Destinazion | Mode vohme (t) | Cost ey = ssligbiline | ossib: ICT Carzo Caren c on | Botlenacks
EURkm EJJ‘F'E con s | son | ene AELIArY EEEEJH'E applications | Security | Safery e arrlenects
' VEar)
M 031 | 013 | 000
Fuotterdam — IWT Wt 0.0207 Mot | 24407 4 ) - 4 Tot Mot Tot Mot Mot Mot Mot
Chaishnargz Teportad ﬁﬂ'—r ' reparied raported repamned reported | reported | repomed repamed
Fomerdam - . I M aoame | 031 | 01F ) 0010 [ . . . . - .
5 af;[;kimt-'w am Wi Mo 0.0169 ':'L_r 24208 4 ; w | Mot Mot Mot Mot ot ot Tlot
- am - = reported g - ; reparted reported repamed reported | reported | repomed reparmed
) I ot N S I , " . B - .
2 Fomerdam - mT Mat 04378 i o | 0020 [ o Mat ot Mot Mot ot ot
- Chaishharg . reported ed : ’ reparied raported repaned reported | reported | repored repared
) . ot PR I N KL _ n . B - .
- . —_ Kar 02192 ’ 24.135 - ot Mat ot Mat Mot ot ot
* o — Basel I reportad Eﬂj * ' * reported raported repared reported | reported | repormed repared
- P, It e - ; . . - . - - - .
i e _— ot 0.0270 2223 | 031 | 016 | 0400 ot Mot ot Mot ot ot ot
8 Linz— Nuremherg T Teportad ﬁq'—r reparied raported repamned reported | reported | repomed repamed
:_T:_?n]_mrh IWT Hor 0.0136 ;;L_r 2440 | 031 | 016 | 0010 | Mot Hat Mot Hat Mot Mot ot
Homenbure. Austia reportad ed reported raported repared reported | reported | repormed repared
Roterdam - Emms, T Nt 00056 -sot 2220 | 031 | 006 | 0010 | 2ot Nat ot Mat Mot Mot 2ot
Ansiria -t reportad ﬁq:r reported raported repared reported | reported | repormed repared
Tzrnail, Ukrzing - T Mot 0.0037 - 'DL_T 2683 | 041 [ 017 | 0012 | Mot Mot Tt Mot Mot Mot ot
Linz, Ansiria o reportad E : reported raported repared reported | reported | repormed repared
Roferdam - Linz, | o Yot po0s7 |70 1sses [oss | 036 | 0025 | Mo Mot Mot Mot Mot Mot Mot
Anstria o reported Eﬂj reparted reported repamed reported | reported | repomed reparmed
SU per \/ 4th regional workshop, Sines, Portugal, March 24, 2011 21




Benchmarks for Strauss

CO2 (g/tkm) 24.14-55.93
SOx (g/tkm) - - - 0.157-0.360
Cost (€/tkm) - - - 0.004-0.44
Reliability - - - -
Frequency - - - -
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Examples of indicative CO2
emission factors

Published Emission Factors for Heavy Articulated Trick

organisation gC0;/ tonne-km assumptions about vehicle loading

NTM 59 0% utilisation

IFEU 66 average

Tremove 77.2

DEFRA a2 > 32t GVW/27 % empty running/59% load factor
INFRAS 91

ADEME 109 max kad 25t/21% empty running /57 % load factor

Source: Alan McKinnon
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Examples of indicative CO2

emission factors i

Published Emission Factors Tor Rall Frelght Movememnt (@CO,/ tonne-km)

organisation
ADEME

NTM

AEA Technology
DEFRA

INFRAS

TRENDS
Tramove

IFEU

McKinnon /EWS

all rail freight diesel-hauled
7.3 55
15 21
20
21
227 3
23
263
35
188

Source Alan McKinnon

superoveen
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electric-hauled
18

14

19

24



Examples of indicative CO2
emission factors ii

Published Emission Factors for Maritime Transport

gCO;/tonne-km

Bulk ship

Small tanker (844 tonnes) 20 DEFRA
Large tanker (18371 tonnes) 5 DEFRA
Small (solid) bulk vessel (1720 tonnes) 11 DEFRA
Large (solid) bulk vessel (14201 tonnes) 7 DEFRA
Small container vessel (2500 tonnes) 13.5 DEFRA
Larger container vessel (20000 tonnes) 115 DEFRA
Average deep-sea container vessel 84 BSR/Clean Cargo
(assuming mean 11 tonne load per TEU)

Deep-sea tanker (120,000 tonnes) 5 NTM
All Maritime 14 TRENDS

Source: Alan McKinnon

Superg{een 4th regional workshop, Sines, Portugal, March 24, 2011



Examples of indicative CO2
emission factors ii

small Size Truck’ g — 2%
Heavy Truck' % _ L
Rail (Diesel)’ ‘ _ v
PSaype Container ? _ r4
Vessel (11,000 TEU)

VLCC/ULCC Crude - F 3%
il Carrier® !E

Capesize Bulk Carrier® % b3 . :
Units Relatrve

eres
Pradeced by
| Swedinh Beowars bi¢ Tameert wd the Evesnment (N =
1 Mook Line NTEA Ladocamury for Marttime Traspont
§ NN W Dwsst . WS Mat s ong

4 Moot Technical Utweridty of Athens (NTUR)
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Finalization of the task

* Finalization of the benchmarking report
« using six corridors for testing purposes

* Interpret the results: why difference in KPIs? What are the
main factors? What do they mean?

« Dig into raw data

« Connect with other WPs (WP3: technologies, WP4: ICT)

SU per \/ 4th regional workshop, Sines, Portugal, March 24, 2011



THANK YOU!

Indrek llves
ilves.i@pg.com
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