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EXECUTIVE SUMMARY 
¢ƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōŜƴŜŦƛǘ ƻŦ άƭŜǎǎ ǘƘŀƴ ǿŀƎƻƴ ƭƻŀŘέΣ ƛǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ƘŀǾŜ ŀ ǊŜŦŜǊŜƴŎŜΦ A 

first assessment of each site will be done. Three indicators will be established: energy consumption 

(kWh), greenhouse gas emissions (CO2), and air pollution (fines particles, nitrous oxide, NMHC). For 

this last indicators. An additional indicator, not environmental, but very relevant to include: the 

injuries of the freight traffic. 
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Preliminary remark 
In order to have same basis in an environmental assessment, it needs to have the same reference 

year for each mode of transport. Nevertheless, the Main Hub (rail) has an optimal reference year for 

2017, actually, the same reference year is not available for the other mode.  

By the end of the H2020 project, an update will be done in order to have the same reference year 

for each mode of transport.  
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1. Introduction 
The environmental assessment has to be a reference in order to identifiy the benefit of the Less 

Than Wagon Load approach. At the beginning (eg. D11.1), the actual situation is analysed. At the end 

of H2020 project, the predict situation is also analysed (eg. D11.4 for the cluster and D11.5 for the 

European potential). 

So, on first hand, the assessment is based on the most valuable data of freight traffic (Eurostat, 

Lineas, Port of Antwerp) and, on the second hand, the processing is based on standard EN 16258 

άaŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŎŀƭŎǳƭŀǘƛƻƴ ŀƴŘ ŘŜŎƭŀǊŀǘƛƻƴ ƻŦ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴs 

ƻŦ ǘǊŀƴǎǇƻǊǘ ǎŜǊǾƛŎŜǎέ όǳǎƛƴƎ ά9Ŏƻ¢wŀƴǎL¢ ²ƻǊƭŘ Υ aŜǘƘƻŘƻƭƻƎȅ ŀƴŘ 5ŀǘŀ ς 30th June 2016). 

For each cluster, Port of Antwerp and Nola Interporto, the freight is analysed (road, rail, inland, 

waterways, and pipeline) with two family of indicators: 

- Statement: ton and ton.kilometer; 

- Impact: energy, greenhouse gas, air pollution, safety. 

 

The content follows the same way: 

- Presentation; 

- Statement data; 

- Statement impact. 
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2. Methods of identification of impact indicators 
For energy, greenhouse gas and air quality, the norm 9b мснру άaŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŎŀƭŎǳƭŀǘƛƻƴ ŀƴŘ 

ŘŜŎƭŀǊŀǘƛƻƴ ƻŦ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ƻŦ ǘǊŀƴǎǇƻǊǘ ǎŜǊǾƛŎŜǎέ όōȅ ǘƘŜ 

ƛƴǘŜǊƳŜŘƛŀǘŜ ƻŦ ά9Ŏƻ¢wŀƴǎL¢ ²ƻǊƭŘ Υ aŜǘƘƻŘƻƭƻƎȅ ŀƴŘ 5ŀǘŀ ς 30th June 2016) has been used. 

For safety, only fatality has been evaluated for rail freight and road freight, there is no information in 

our scope for pipeline and interland waterways.In order to do it, Eurostat has been exploited: from 

rail and road accident regarding the traffic. The scope is only the fatalities for insiders. 

There is a lack of data in order to evaluated the injuries. 
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3. Assessment of freight for Port of Antwerp 

3.1 Presentation 

The Port of Antwerp is a major logistical hub in Europe, strategically positioned in the heart of 

Europe and connected to 3 of the 9 TEN-T freight corridors. There is a strong presence of the 

chemical industry, with presence of 11 of the 15 largest chemical companies in the world. The Port 

of Antwerp is well connected with low-emission transport networks such as inland waterways and 

rail. But most transport of intermediate or finished chemical products is still done by truck, leading 

to important CO2 emissions, air pollution and road congestion in and around Antwerp. 

 

 
Figure 1 : Port of Antwerp (source: Port of Antwerp) 
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3.2 Overview of the environmental assessment of Port of Antwerp 

3.2.1 Port of Antwerp ς all goods 
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3.2.2 Port of Antwerp ς chemicals 
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3.2.3 Main Hub ς all goods 
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3.2.4 Main Hub ς chemicals 
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3.3 Rail freight 

A database with the rail freiƎƘǘ ŦǊƻƳ tƻǊǘ ƻŦ !ƴǘǿŜǊǇ ŘƻŜǎƴΩǘ ŜȄƛǎǘΣ ǎƻ ŀƴ ŜȄǘǊŀŎǘƛƻƴ ƻŦ ǘƘŜ [ƛƴŜŀǎ 

traffic has been done then an extrapolation thus the Lineas part of market: 

- Lineas has establish the whole rail traffic with departure from Port of Antwerp (including 

empty traffic) with the loading and the destination; 

- EcoRes identify the distance (by the EcoTransit tool - https://www.ecotransit.org/ - eg. exact 

distance) and then the ton.kilometer; 

- Lineas ς on its know how -  indicates its part of the market in the Port of Antwerp: 

o 74% for conventional traffic; 

o 25% for intermodal traffic; 

o 26% of the goods are chemicals. 

With those information, EcoRes establish the whole rail freight from the Port of Antwerp. 

 

Scope Rail freight 

- from the Port of Antwerp 
- from Main Hub 

Type of goods - All goods 
- only chemical  

Reference year 2017 

Quality of statement data : 

- ton 
- ton.kilometer 

 

- Excellent  
- Excellent 

 

 
Figure 2 : Main Hub (source: google map) 

https://www.ecotransit.org/
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3.3.1 Statement ς tons 

 

3.3.2 Statement ς ton.kilometer / scope: Port of Antwerp ς all goods 

The ton.kilometer are calculated in two dimensions: 

- Net ton.kilometer: it is the ton.kilometer of the goods (in order to compare with other 

freight mode). 

- Gross ton.kilometer: it is the ton.kilometer of the goods more the weight of the wagon (in 

order to calculate the energy consumption. 

 

 

 

2017

All goods Chemicals All goods Chemicals

tons 24 790 478 6 445 524 1 038 917 270 118

Port of Antwerp Main Hub

2017 Port of Antwerp

All goods

net

ton. Kilometer
13 930 171 525

Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 721 106 760 186 347 498 273 423 158 777 438 412 379 155 909

Netherland 127 412 812 1 270 771 75 333 156 926 566 62 354 740 533 563

Germany 586 499 063 5 375 763 352 988 189 3 285 843 303 408 486 3 178 292

Luxembourg 52 458 962 247 216 35 783 717 0 32 014 876 0

France 778 944 398 156 466 542 726 266 0 507 633 159 0

Austria 40 782 759 98 092 16 234 434 121 919 11 773 763 19 067

Switzerland 180 889 553 23 920 123 482 361 332 113 794 482 0

Bulgaria 49 288 15 531 0 0 0 0

Czech Republic 3 289 602 3 521 987 293 0 644 963 0

Denmark 50 185 708 137 376 16 306 659 0 11 981 373 0

Hungary 4 526 511 1 350 0 0 0 0

Italy 79 507 712 19 369 53 044 064 54 501 49 922 762 0

Poland 36 966 463 145 206 43 249 521 0 51 457 308 797

Romania 167 668 26 688 0 0 0 0

Serbia 715 024 0 0 0 0 0

Slovakia 1 110 525 0 120 095 0 0 0

Spain 42 121 156 0 44 146 377 0 43 853 947 0

Sweden 16 198 010 0 4 164 483 0 4 222 505 0

UK 96 974 0 0 0 0 0

total 2 723 028 947 7 707 615 1 806 840 037 4 547 938 1 631 474 742 3 887 629

Light train Large trainAverage train
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Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 372 478 701 135 449 3 721 512 938 23 828 990 5 751 784 200 24 465 473

Netherland 44 199 139 409 528 380 554 162 763 024 689 854 010 3 903 452

Germany 213 014 828 2 045 047 1 325 706 340 26 948 341 2 781 616 905 40 833 287

Luxembourg 33 568 089 0 316 117 091 0 469 942 734 247 216

France 453 451 295 0 5 500 230 134 0 7 782 985 252 156 466

Austria 12 104 972 0 48 895 771 0 129 791 699 239 078

Switzerland 128 619 999 18 287 1 128 622 491 12 770 1 675 408 886 55 309

Bulgaria 0 0 0 0 49 288 15 531

Czech Republic 173 903 0 575 017 0 5 670 777 3 521

Denmark 11 124 793 0 85 048 611 0 174 647 144 137 376

Hungary 0 0 0 0 4 526 511 1 350

Italy 57 506 324 0 526 290 720 0 766 271 584 73 870

Poland 10 714 712 0 206 728 391 2 649 349 116 395 148 652

Romania 0 0 0 0 167 668 26 688

Serbia 0 0 0 0 715 024 0

Slovakia 0 0 0 0 1 230 620 0

Spain 26 343 622 0 610 337 636 0 766 802 737 0

Sweden 2 573 237 0 18 144 901 0 45 303 136 0

UK 1 929 241 0 57 700 566 0 59 726 782 0

total 1 367 802 857 2 608 312 13 926 464 768 51 555 775 21 455 611 351 70 307 269

Heavy trainExtra large train Total

21 525 918 620
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3.3.3 Statement ς ton.kilometer / scope: Port of Antwerp ς chemicals 

The ton.kilometer are calculated in two dimensions: 

- Net ton.kilometer: it is the ton.kilometer of the goods (in order to compare with other 

freight mode). 

- Gross ton.kilometer: it is the ton.kilometer of the goods more the weight of the wagon (in 

order to calculate the energy consumption. 

 

 

 

2017 Port of Antwerp

Chemicals

net

ton. Kilometer
3 621 844 596

Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 187 487 758 48 450 129 551 090 41 282 113 987 218 40 536

Netherland 33 127 331 330 400 19 586 621 240 907 16 212 232 138 726

Germany 152 489 756 1 397 698 91 776 929 854 319 78 886 206 826 356

Luxembourg 13 639 330 64 276 9 303 766 0 8 323 868 0

France 202 525 543 40 681 141 108 829 0 131 984 621 0

Austria 10 603 517 25 504 4 220 953 31 699 3 061 178 4 957

Switzerland 47 031 284 6 219 32 105 414 86 29 586 565 0

Bulgaria 12 815 4 038 0 0 0 0

Czech Republic 855 297 915 256 696 0 167 690 0

Denmark 13 048 284 35 718 4 239 731 0 3 115 157 0

Hungary 1 176 893 351 0 0 0 0

Italy 20 672 005 5 036 13 791 457 14 170 12 979 918 0

Poland 9 611 280 37 754 11 244 875 0 13 378 900 207

Romania 43 594 6 939 0 0 0 0

Serbia 185 906 0 0 0 0 0

Slovakia 288 737 0 31 225 0 0 0

Spain 10 951 500 0 11 478 058 0 11 402 026 0

Sweden 4 211 483 0 1 082 765 0 1 097 851 0

UK 25 213 0 0 0 0 0

total 707 987 526 2 003 980 469 778 410 1 182 464 424 183 433 1 010 784

Light train Average train Large train
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Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 96 844 462 35 217 967 593 364 6 195 537 1 495 463 892 6 361 023

Netherland 11 491 776 106 477 98 944 082 198 386 179 362 042 1 014 898

Germany 55 383 855 531 712 344 683 648 7 006 569 723 220 395 10 616 655

Luxembourg 8 727 703 0 82 190 444 0 122 185 111 64 276

France 117 897 337 0 1 430 059 835 0 2 023 576 166 40 681

Austria 3 147 293 0 12 712 900 0 33 745 842 62 160

Switzerland 33 441 200 4 755 293 441 848 3 320 435 606 310 14 380

Bulgaria 0 0 0 0 12 815 4 038

Czech Republic 45 215 0 149 504 0 1 474 402 915

Denmark 2 892 446 0 22 112 639 0 45 408 258 35 718

Hungary 0 0 0 0 1 176 893 351

Italy 14 951 644 0 136 835 587 0 199 230 612 19 206

Poland 2 785 825 0 53 749 382 689 90 770 263 38 650

Romania 0 0 0 0 43 594 6 939

Serbia 0 0 0 0 185 906 0

Slovakia 0 0 0 0 319 961 0

Spain 6 849 342 0 158 687 785 0 199 368 712 0

Sweden 669 042 0 4 717 674 0 11 778 815 0

UK 501 603 0 15 002 147 0 15 528 963 0

total 355 628 743 678 161 3 620 880 840 13 404 501 5 578 458 951 18 279 890

Total

5 596 738 841

Extra large train Heavy train
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3.3.4 Statement ς ton.kilometer / scope: Main Hub ς all goods 

The ton.kilometer are calculated in two dimensions: 

- Net ton.kilometer: it is the ton.kilometer of the goods (in order to compare with other 

freight mode). 

- Gross ton.kilometer: it is the ton.kilometer of the goods more the weight of the wagon (in 

order to calculate the energy consumption. 

 

 

 

 

2017 Main Hub

All goods

net

ton. Kilometer
706 610 818

Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 26 195 816 8 18 297 122 0 13 449 614 0

Netherland 9 859 986 0 3 341 969 0 1 926 034 0

Germany 41 259 873 227 667 17 486 318 103 118 14 098 168 93 225

Luxembourg 1 524 264 0 1 147 462 0 745 641 0

France 40 969 096 0 30 025 253 0 25 864 934 0

Austria 6 325 478 0 3 299 269 0 2 834 286 0

Switzerland 5 575 470 0 3 438 492 0 3 251 637 0

Bulgaria 0 0 0 0 0 0

Czech Republic 471 450 0 128 347 0 60 043 0

Denmark 10 833 357 0 3 876 818 0 2 523 321 0

Hungary 0 0 0 0 0 0

Italy 835 652 0 517 345 0 485 259 0

Poland 0 0 0 0 0 0

Romania 0 0 0 0 0 0

Serbia 0 0 0 0 0 0

Slovakia 121 349 0 40 953 0 0 0

Spain 5 806 370 0 7 868 981 0 8 487 688 0

Sweden 1 695 613 0 1 033 127 0 939 879 0

UK 0 0 0 0 0 0

total 151 473 774 227 674 90 501 455 103 118 74 666 503 93 225

Light train Average train Large train
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Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 10 841 140 0 107 279 023 0 176 062 715 8

Netherland 1 823 320 0 13 904 780 0 30 856 089 0

Germany 12 177 206 92 115 60 363 590 372 082 145 385 154 888 207

Luxembourg 676 811 0 5 246 369 0 9 340 548 0

France 16 639 006 0 363 737 699 0 477 235 988 0

Austria 3 026 243 0 12 223 943 0 27 709 218 0

Switzerland 2 801 859 0 32 656 801 0 47 724 259 0

Bulgaria 0 0 0 0 0 0

Czech Republic 0 0 0 0 659 839 0

Denmark 2 559 769 0 18 822 070 0 38 615 334 0

Hungary 0 0 0 0 0 0

Italy 418 431 0 4 909 846 0 7 166 534 0

Poland 0 0 0 0 0 0

Romania 0 0 0 0 0 0

Serbia 0 0 0 0 0 0

Slovakia 0 0 0 0 162 302 0

Spain 4 868 163 0 115 317 044 0 142 348 247 0

Sweden 589 011 0 3 937 877 0 8 195 507 0

UK 0 0 0 0 0 0

total 56 420 959 92 115 738 399 043 372 082 1 111 461 734 888 214

Total

1 112 349 948

Extra large train Heavy train
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3.3.5 Statement ς ton.kilometer / scope: Main Hub ς chemicals 

The ton.kilometer are calculated in two dimensions: 

- Net ton.kilometer: it is the ton.kilometer of the goods (in order to compare with other 

freight mode). 

- Gross ton.kilometer: it is the ton.kilometer of the goods more the weight of the wagon (in 

order to calculate the energy consumption. 

 

 

 

 

2017 Main Hub

Chemicals

net

ton. Kilometer
183 718 813

Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 6 810 912 2 4 757 252 0 3 496 900 0

Netherland 2 563 596 0 868 912 0 500 769 0

Germany 10 727 567 59 193 4 546 443 26 811 3 665 524 24 238

Luxembourg 396 309 0 298 340 0 193 867 0

France 10 651 965 0 7 806 566 0 6 724 883 0

Austria 1 644 624 0 857 810 0 736 914 0

Switzerland 1 449 622 0 894 008 0 845 426 0

Bulgaria 0 0 0 0 0 0

Czech Republic 122 577 0 33 370 0 15 611 0

Denmark 2 816 673 0 1 007 973 0 656 063 0

Hungary 0 0 0 0 0 0

Italy 217 270 0 134 510 0 126 167 0

Poland 0 0 0 0 0 0

Romania 0 0 0 0 0 0

Serbia 0 0 0 0 0 0

Slovakia 31 551 0 10 648 0 0 0

Spain 1 509 656 0 2 045 935 0 2 206 799 0

Sweden 440 859 0 268 613 0 244 368 0

UK 0 0 0 0 0 0

total 39 383 181 59 195 23 530 378 26 811 19 413 291 24 238

Light train Average train Large train
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Gross ton.km

2017 Electric Diesel Electric Diesel Electric Diesel

Belgium 2 818 696 0 27 892 546 0 45 776 306 2

Netherland 474 063 0 3 615 243 0 8 022 583 0

Germany 3 166 074 23 950 15 694 533 96 741 37 800 140 230 934

Luxembourg 175 971 0 1 364 056 0 2 428 542 0

France 4 326 142 0 94 571 802 0 124 081 357 0

Austria 786 823 0 3 178 225 0 7 204 397 0

Switzerland 728 483 0 8 490 768 0 12 408 307 0

Bulgaria 0 0 0 0 0 0

Czech Republic 0 0 0 0 171 558 0

Denmark 665 540 0 4 893 738 0 10 039 987 0

Hungary 0 0 0 0 0 0

Italy 108 792 0 1 276 560 0 1 863 299 0

Poland 0 0 0 0 0 0

Romania 0 0 0 0 0 0

Serbia 0 0 0 0 0 0

Slovakia 0 0 0 0 42 198 0

Spain 1 265 722 0 29 982 432 0 37 010 544 0

Sweden 153 143 0 1 023 848 0 2 130 832 0

UK 0 0 0 0 0 0

total 14 669 449 23 950 191 983 751 96 741 288 980 051 230 936

Total

289 210 987

Extra large train Heavy train
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3.3.6 Impact ς energy / scope: Port of Antwerp ς all goods 

The energy consumption is evaluated with the gross ton.km, the type of energy (electric or diesel), 

the production mode of electricity and the type of country (hilly, mountain, flat). 

The energy is split with WTT and TTW: 

- WTT is related to: 

o the total energy in order to produce electricity; 

o the energy in order to produce diesel. 

- TTW is related to the consumption of the train. 

 

 

 

 

Energy

MWh

FE Wh/GrosstkmFC primary elec FC primary disel 25,5 68,8

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 50 016 18 388 2 13

Netherland flat 0,9 2,12 19% 6 199 2 924 15 79

Germany hilly 1 2,46 19% 36 791 14 956 70 370

Luxembourg hilly 1 2,14 19% 2 863 1 338 3 17

France hilly 1 3,39 19% 67 336 19 863 2 11

Austria mountain 1,1 1,3 19% 1 487 1 144 1 7

Switzerland mountain 1,1 2,07 19% 10 503 5 074 0 2

Bulgaria hilly 1 3,99 19% 5 1 0 1

Czech Republic hilly 1 3,41 19% 286 84 0 0

Denmark flat 0,9 1,51 19% 1 739 1 152 2 9

Hungary hilly 1 3,67 19% 424 115 0 0

Italy hilly 1 2,17 19% 4 400 2 027 0 1

Poland hilly 1 3,03 19% 2 856 943 2 10

Romania hilly 1 2,88 19% 12 4 0 2

Serbia hilly 1 3,34 19% 61 18 0 0

Slovakia hilly 1 2,97 19% 84 28 0 0

Spain hilly 1 2,14 19% 2 299 1 074 0 0

Sweden flat 0,9 2,21 19% 822 372 0 0

UK hilly 1 2,69 19% 7 2 0 0

total 188 189 69 508 99 521

Light train

Electric Diesel

Type of country, adj factor

Energy

MWh

FE Wh/GrosstkmFC primary elec FC primary disel 16,6 44,8

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 22 498 8 271 1 7

Netherland flat 0,9 2,12 19% 2 386 1 125 7 37

Germany hilly 1 2,46 19% 14 415 5 860 28 147

Luxembourg hilly 1 2,14 19% 1 271 594 0 0

France hilly 1 3,39 19% 30 541 9 009 0 0

Austria mountain 1,1 1,3 19% 385 296 1 6

Switzerland mountain 1,1 2,07 19% 4 667 2 255 0 0

Bulgaria hilly 1 3,99 19% 0 0 0 0

Czech Republic hilly 1 3,41 19% 56 16 0 0

Denmark flat 0,9 1,51 19% 368 244 0 0

Hungary hilly 1 3,67 19% 0 0 0 0

Italy hilly 1 2,17 19% 1 911 881 0 2

Poland hilly 1 3,03 19% 2 175 718 0 0

Romania hilly 1 2,88 19% 0 0 0 0

Serbia hilly 1 3,34 19% 0 0 0 0

Slovakia hilly 1 2,97 19% 6 2 0 0

Spain hilly 1 2,14 19% 1 568 733 0 0

Sweden flat 0,9 2,21 19% 138 62 0 0

UK hilly 1 2,69 19% 0 0 0 0

total 82 386 30 066 38 200

Electric

Average train

Type of country, adj factor

Diesel
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Energy

MWh

FE Wh/GrosstkmFC primary elec FC primary disel 12,9 34,8

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 15 383 5 656 1 5

Netherland flat 0,9 2,12 19% 1 535 724 3 17

Germany hilly 1 2,46 19% 9 628 3 914 21 111

Luxembourg hilly 1 2,14 19% 884 413 0 0

France hilly 1 3,39 19% 22 199 6 548 0 0

Austria mountain 1,1 1,3 19% 217 167 0 1

Switzerland mountain 1,1 2,07 19% 3 343 1 615 0 0

Bulgaria hilly 1 3,99 19% 0 0 0 0

Czech Republic hilly 1 3,41 19% 28 8 0 0

Denmark flat 0,9 1,51 19% 210 139 0 0

Hungary hilly 1 3,67 19% 0 0 0 0

Italy hilly 1 2,17 19% 1 397 644 0 0

Poland hilly 1 3,03 19% 2 011 664 0 0

Romania hilly 1 2,88 19% 0 0 0 0

Serbia hilly 1 3,34 19% 0 0 0 0

Slovakia hilly 1 2,97 19% 0 0 0 0

Spain hilly 1 2,14 19% 1 211 566 0 0

Sweden flat 0,9 2,21 19% 108 49 0 0

UK hilly 1 2,69 19% 0 0 0 0

total 58 155 21 107 25 133

Electric Diesel

Large train

Type of country, adj factor

Energy

MWh

FE Wh/GrosstkmFC primary elec FC primary disel 10,8 29,1

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 10 942 4 023 1 4

Netherland flat 0,9 2,12 19% 911 430 2 11

Germany hilly 1 2,46 19% 5 659 2 301 11 60

Luxembourg hilly 1 2,14 19% 776 363 0 0

France hilly 1 3,39 19% 16 602 4 897 0 0

Austria mountain 1,1 1,3 19% 187 144 0 0

Switzerland mountain 1,1 2,07 19% 3 163 1 528 0 1

Bulgaria hilly 1 3,99 19% 0 0 0 0

Czech Republic hilly 1 3,41 19% 6 2 0 0

Denmark flat 0,9 1,51 19% 163 108 0 0

Hungary hilly 1 3,67 19% 0 0 0 0

Italy hilly 1 2,17 19% 1 348 621 0 0

Poland hilly 1 3,03 19% 351 116 0 0

Romania hilly 1 2,88 19% 0 0 0 0

Serbia hilly 1 3,34 19% 0 0 0 0

Slovakia hilly 1 2,97 19% 0 0 0 0

Spain hilly 1 2,14 19% 609 285 0 0

Sweden flat 0,9 2,21 19% 55 25 0 0

UK hilly 1 2,69 19% 56 21 0 0

total 40 828 14 862 14 75

Electric Diesel

Extra large train

Type of country, adj factor



Deliverable 11.1: Report on environmental assessment for each cluster 

28 
 

 

 

 

  

Energy

MWh

FE Wh/GrosstkmFC primary elec FC primary disel 10 27

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 101 225 37 215 122 643

Netherland flat 0,9 2,12 19% 7 261 3 425 4 19

Germany hilly 1 2,46 19% 32 612 13 257 138 728

Luxembourg hilly 1 2,14 19% 6 765 3 161 0 0

France hilly 1 3,39 19% 186 458 55 002 0 0

Austria mountain 1,1 1,3 19% 699 538 0 0

Switzerland mountain 1,1 2,07 19% 25 699 12 415 0 0

Bulgaria hilly 1 3,99 19% 0 0 0 0

Czech Republic hilly 1 3,41 19% 20 6 0 0

Denmark flat 0,9 1,51 19% 1 156 765 0 0

Hungary hilly 1 3,67 19% 0 0 0 0

Italy hilly 1 2,17 19% 11 421 5 263 0 0

Poland hilly 1 3,03 19% 6 264 2 067 0 0

Romania hilly 1 2,88 19% 0 0 0 0

Serbia hilly 1 3,34 19% 0 0 0 0

Slovakia hilly 1 2,97 19% 0 0 0 0

Spain hilly 1 2,14 19% 13 061 6 103 0 0

Sweden flat 0,9 2,21 19% 361 163 0 0

UK hilly 1 2,69 19% 1 552 577 0 0

total 394 553 139 958 264 1 390

Electric Diesel

Heavy train

Type of country, adj factor

Energy

MWh

WTT TTW WTT TTW

Belgium 200 064 73 553 128 673

Netherland 18 292 8 628 31 162

Germany 99 106 40 287 269 1 415

Luxembourg 12 558 5 868 3 17

France 323 136 95 320 2 11

Austria 2 976 2 289 3 14

Switzerland 47 375 22 886 1 3

Bulgaria 5 1 0 1

Czech Republic 396 116 0 0

Denmark 3 636 2 408 2 9

Hungary 424 115 0 0

Italy 20 476 9 436 1 4

Poland 13 657 4 507 2 10

Romania 12 4 0 2

Serbia 61 18 0 0

Slovakia 90 30 0 0

Spain 18 748 8 761 0 0

Sweden 1 484 671 0 0

UK 1 615 600 0 0

total 764 110 275 502 441 2 320

Total dieselTotal electricity
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3.3.7 Impact ς energy / scope: Port of Antwerp ς chemicals 

The energy consumption is evaluated with the gross ton.km, the type of energy (electric or diesel), 

the production mode of electricity and the type of country (hilly, mountain, flat). 

The energy is split with WTT and TTW: 

- WTT is related to: 

o the total energy in order to produce electricity; 

o the energy in order to produce diesel. 

- TTW is related to the consumption of the train. 

 

 

 

 

Energy

MWh

FE Wh/Grosstkm

FC primary 

elec

FC primary 

disel 25,5 68,8

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 13 004 4 781 1 3

Netherland flat 0,9 2,12 19% 1 612 760 4 20

Germany hilly 1 2,46 19% 9 566 3 888 18 96

Luxembourg hilly 1 2,14 19% 744 348 1 4

France hilly 1 3,39 19% 17 507 5 164 1 3

Austria mountain 1,1 1,3 19% 387 297 0 2

Switzerland mountain 1,1 2,07 19% 2 731 1 319 0 0

Bulgaria hilly 1 3,99 19% 1 0 0 0

Czech Republic hilly 1 3,41 19% 74 22 0 0

Denmark flat 0,9 1,51 19% 452 299 0 2

Hungary hilly 1 3,67 19% 110 30 0 0

Italy hilly 1 2,17 19% 1 144 527 0 0

Poland hilly 1 3,03 19% 743 245 0 3

Romania hilly 1 2,88 19% 3 1 0 0

Serbia hilly 1 3,34 19% 16 5 0 0

Slovakia hilly 1 2,97 19% 22 7 0 0

Spain hilly 1 2,14 19% 598 279 0 0

Sweden flat 0,9 2,21 19% 214 97 0 0

UK hilly 1 2,69 19% 2 1 0 0

total 48 929 18 072 26 136

Type of country, adj factor

Electric Diesel

Light train

Energy

MWh

FE Wh/Grosstkm

FC primary 

elec

FC primary 

disel 16,6 44,8

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 5 849 2 151 0 2

Netherland flat 0,9 2,12 19% 620 293 2 10

Germany hilly 1 2,46 19% 3 748 1 523 7 38

Luxembourg hilly 1 2,14 19% 331 154 0 0

France hilly 1 3,39 19% 7 941 2 342 0 0

Austria mountain 1,1 1,3 19% 100 77 0 2

Switzerland mountain 1,1 2,07 19% 1 214 586 0 0

Bulgaria hilly 1 3,99 19% 0 0 0 0

Czech Republic hilly 1 3,41 19% 15 4 0 0

Denmark flat 0,9 1,51 19% 96 63 0 0

Hungary hilly 1 3,67 19% 0 0 0 0

Italy hilly 1 2,17 19% 497 229 0 1

Poland hilly 1 3,03 19% 566 187 0 0

Romania hilly 1 2,88 19% 0 0 0 0

Serbia hilly 1 3,34 19% 0 0 0 0

Slovakia hilly 1 2,97 19% 2 1 0 0

Spain hilly 1 2,14 19% 408 191 0 0

Sweden flat 0,9 2,21 19% 36 16 0 0

UK hilly 1 2,69 19% 0 0 0 0

total 21 420 7 817 10 52

Type of country, adj factor

Electric Diesel

Average train
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Energy

MWh

FE Wh/Grosstkm

FC primary 

elec

FC primary 

disel 12,9 34,8

Eco Transit Eco Transit WTT TTW WTT TTW

Belgium hilly 1 2,72 19% 4 000 1 470 0 1

Netherland flat 0,9 2,12 19% 399 188 1 4

Germany hilly 1 2,46 19% 2 503 1 018 5 29

Luxembourg hilly 1 2,14 19% 230 107 0 0

France hilly 1 3,39 19% 5 772 1 703 0 0

Austria mountain 1,1 1,3 19% 56 43 0 0

Switzerland mountain 1,1 2,07 19% 869 420 0 0

Bulgaria hilly 1 3,99 19% 0 0 0 0

Czech Republic hilly 1 3,41 19% 7 2 0 0

Denmark flat 0,9 1,51 19% 55 36 0 0

Hungary hilly 1 3,67 19% 0 0 0 0

Italy hilly 1 2,17 19% 363 167 0 0

Poland hilly 1 3,03 19% 523 173 0 0

Romania hilly 1 2,88 19% 0 0 0 0

Serbia hilly 1 3,34 19% 0 0 0 0

Slovakia hilly 1 2,97 19% 0 0 0 0

Spain hilly 1 2,14 19% 315 147 0 0

Sweden flat 0,9 2,21 19% 28 13 0 0

UK hilly 1 2,69 19% 0 0 0 0

total 15 120 5 488 7 35

Type of country, adj factor

Large train

Electric Diesel






























































































