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driving time. The arrival time by 9.00 was selected for the analysis since it provided most 
variation. Arrival by 12.00 had least variation as expected. 

The results of the main measurements of mileage and travel times are presented in appendix 1. 

 

2.4 Transport mileage and time at sea 

Information concerning the transport mileages by sea were provided by the shipping companies 
who operate the existing routes. Loviisa-Kunda route was measured with help of Finnish 
Transport Agency fairway card and Estonian Maritime Administration web application 
Nutimeri11. The average travel times were elaborated by the research staff from the existing 
ferry timetables while for the Loviisa-Kunda connection 3,5 h travel time was considered 
appropriate in order to keep it competitive enough for clients. (Table 2.5.)  

Table 2.5. The distances and travel times between ports in Finland and in Estonia. 

Connection km Travel time 
Loviisa - Kunda  110 3,5 h 
West Harbour - Old City 81 2,25 h  
Vuosaari - Muuga 83 3,5 h 
Hanko - Paldiski 83 3,5 h 

 

 

 

                                                           

11 Estonian Maritime Administration (2020). Nutimeri application. https://gis.vta.ee/nutimeri/, retrieved 
15.5.2020. 

https://gis.vta.ee/nutimeri/
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Table 3.1. The mileage (km) between different towns in REFEC corridor (eastern Finland and Estonia) via different ports and aggregate mileage. 

Via Loviisa Rakvere Paide Jõgeva 
Kohtla-
Järve Narva   Via Vuosaari Rakvere Paide Jõgeva 

Kohtla-
Järve Narva  

Kouvola 97 176 173 123 177   Kouvola 217 227 264 274 328  
Lahti 116 195 192 142 196   Lahti 192 202 239 249 303  
Lappeenranta 178 257 254 204 258   Lappeenranta 311 321 358 368 422  
Mikkeli 205 284 281 231 285   Mikkeli 315 325 362 372 426  
Jyväskylä 277 356 353 303 357   Jyväskylä 354 364 401 411 465  
Kuopio 366 445 442 392 446   Kuopio 468 478 515 525 579  
Joensuu 410 489 486 436 490   Joensuu 525 535 572 582 636  
Kajaani 533 612 609 559 613 Total  Kajaani 636 646 683 693 747 Total 

      12 995        16 893 

               
Via West 
Harbour Rakvere Paide Jõgeva 

Kohtla-
Järve Narva   Via Hanko Rakvere Paide Jõgeva 

Kohtla-
Järve Narva  

Kouvola 251 246 298 307 361   Kouvola 417 397 457 474 528  
Lahti 229 224 276 285 339   Lahti 373 353 413 430 484  
Lappeenranta 346 341 393 402 456   Lappeenranta 511 491 551 568 622  
Mikkeli 345 340 392 401 455   Mikkeli 493 473 533 550 604  
Jyväskylä 385 380 432 441 495   Jyväskylä 532 512 572 589 643  
Kuopio 506 501 553 562 616   Kuopio 654 634 694 711 765  
Joensuu 556 551 603 612 666   Joensuu 703 683 743 760 814  
Kajaani 675 670 722 731 785 Total  Kajaani 822 802 862 879 933 Total 

      18 130        24 029 
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The impact of shorter ferry travel time in West Harbour-Old City Harbour improves its position 
compared to other port connections. The composite travel time via West Harbour is only 13 % 
longer than via Loviisa (table 3.6.). With ferry travel times the relative difference between Loviisa 
and Vuosaari (11%) and between Loviisa and Hanko (44%) in travel time is less than in previous 
comparison (see table 3.4.). 

Table 3.6. The accumulated difference in travel times (%) compared to using Loviisa-Kunda route including 
ferry travel time. 

Connection Accumulated difference in travel times 
Loviisa - Kunda 100 % 
Vuosaari - Muuga 111 % 
West Harbour - Old City 113 % 
Hanko - Paldiski 144 % 

 

The mileage and travel time, without and with time on ferry, are compared in the summary table 
3.7.  

Table 3.7. Loviisa-Kunda route (100%) compared by distance and travel time to available ferry routes.  

  Driving distance (land) Driving time (land) Driving time + ferry time 
Loviisa - Kunda 100 % 100 % 100 % 

Vuosaari - Muuga 130 % 120 % 111 % 

West Harbour - Old City 140 % 150 % 113 % 

Hanko - Paldiski 185 % 178 % 144 % 

 

The relative benefit of Loviisa-Kunda route is highest when mileages are compared. The benefit 
is decreasing when travel times are compared, especially when the ferry time (i.e. longer travel 
time) is included. The West Harbour driving time (land) difference is greater compared to 
mileage difference with Loviisa (140% vs. 150%). The 10 percentage point difference can be 
interpreted as a delay caused by the city traffic. The position of West Harbour is much improved 
if the ferry travel time is included in the comparison since the difference of 1h 15 min in ferry 
time forms a significant share of the overall travel time. 
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Figure 3.2. Mileage (road km) from REFEC towns via different ports to Pärnu. 

 A similar comparison was made for the driving time16 from Finnish REFEC towns (figure 3.3.). 
Loviisa-Kunda and Vuosaari-Muuga have shorter driving times than West Harbour-Old City 
Harbour and especially Hanko-Paldiski. Vuosaari-Muuga is slightly faster than Loviisa-Kunda 
besides trips from Kouvola, Lappeenranta and Joensuu.  Driving via West Harbour-Old City 
Harbour was about 1 h longer and via Hanko-Paldiski about 1,5 h longer. When mileage and 
driving time curves are compared the impact of city traffic slowing the driving time via West 
Harbour-Old City Harbour route is obvious. 

                                                           

16 Arrivals by 9.00/maximum travel times given by Googlemaps. 
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Table 3.12. Estimated division of truck potential within REFEC corridor towns (eastern Finland and 
northeastern Estonia). 

 Town Rakvere Paide Jõgeva  Kohtla-Järve Narva Total 
Kouvola 153 38 40 49 48 328 
Lahti 141 35 37 45 44 302 
Lappeenranta 34 8 9 11 11 73 
Mikkeli 21 5 5 7 7 45 
Jyväskylä 61 15 16 19 19 130 
Kuopio 74 18 19 24 23 158 
Joensuu 24 6 6 8 8 52 
Kajaani 3 1 1 1 1 7 
Total 511 126 134 164 160 1095 

 

The following step was to estimate overall costs of the traffic within the REFEC corridor based 
on the volumes between different FI-EE towns via available three ferry connections and the 
foreseen Loviisa-Kunda connection.













https://cshipp.eu/publications
http://www.imo.org/en/MediaCentre/HotTopics/GHG/Pages/default.aspx
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement


https://portal.helcom.fi/default.aspx
https://portal.helcom.fi/default.aspx
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4.3 CO2 emissions and sensitivity analysis 

4.3.1 CO2 emissions of transportation of one truck in alternative routes 

First, the CO2 emissions of transporting one truck onboard a vessel in the sea routes were 
calculated using emission factor of 142 g/tkm (table 4.4). The CO2 emissions are about 25 % 
higher on the route Loviisa-Kunda compared to the existing other routes. 

Table 4.4. CO2 emissions of transporting one truck onboard a vessel in the alternative sea routes 
between Finland and Estonia (142 g/tkm). 

Sea routes km tkm One truck load 14 [t], CO2 [kg] 

Loviisa - Kunda 110 1 540 219 

West Harbou - Old City 82 1 141 162 
Vuosaari - Muuga 83 1 166 166 
Hanko - Paldiski 83 1 166 166 

 

For the road transportation legs, CO2 emissions factors of 58 g/tkm for highway driving and 96 
g/tkm for urban driving were used (see table 4.2 above). The emissions were calculated for 
allocated 1095 trucks (table 4.3). The CO2 emissions of each route, including road legs and sea 
legs between the Finnish and the Estonian REFEC towns are presented in the tables below.  

Table 4.5. CO2 emissions [kg] of one truck load, 14 [t], on the alternative routes (inc. sea and road legs). 

a) via ports of Loviisa and Kunda, CO2 [kg]   b)  via West Harbour and Old City, CO2 [kg] 

 

  Rakvere Paide Jõgeva 
Kohtla-
Järve Narva 

Kouvola 302 364 362 323 368 
Lahti 318 380 378 338 384 
Lappeenranta 367 430 428 388 433 
Mikkeli 390 452 451 411 456 
Jyväskylä 449 511 510 470 515 
Kuopio 522 584 582 543 588 
Joensuu 557 619 618 578 623 
Kajaani 656 719 717 677 722 

 

 

 

Rakvere Paide Jõgeva 
Kohtla-
Järve Narva 

375 374 412 419 464 
358 356 395 402 446 
452 451 489 496 541 
452 450 489 496 541 
485 483 522 529 574 
584 582 621 628 672 
624 622 661 668 712 
720 718 757 764 808 
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Table 4.6. CO2 emissions of the annual volume of trucks on the alternative sea routes between 
Finland and Estonia (emission factor 142 g/tkm). 

Sea routes  km tkm 1095 trucks CO2 (t) with 14 [t] load 
Loviisa - Kunda 110 1 540 239 
West Harbour - Old City 82 1 141 177 
Vuosaari - Muuga 83 1 166 181 
Hanko - Paldiski 83 1 166 181 

 

CO2 emissions of the annual volume of trucks on the four alternative routes are presented in the 
table 4.7. The town-to-town routes contain the summed up emissions (road and sea) in Finland 
and Estonia. 

Table 4.7. Total CO2 [t] emissions of annual freight potential (1095 trucks) on the different routes.   

a) via ports of Loviisa and Kunda b) via West Harbour-Old City 

 

c) via Vuosaari and Muuga   d) via Ports of Hanko and Paldiski 

 

As for the annual volume of trucks on REFEC corridor, CO2 emissions are lower between the all 
Finnish-Estonian REFEC towns on the route via Loviisa-Kunda compared to the route West 

  Rakvere Paide Jõgeva  Narva 
Kohtla-
Järve 

 

Kouvola 46,2 11,5 12,1 14,5 14,8  
Lahti 44,8 11,1 11,8 14,0 14,3  
Lappeenranta 12,5 2,9 3,3 4,0 4,0  
Mikkeli 8,2 1,9 1,9 2,7 2,7  
Jyväskylä 27,4 6,7 7,2 8,5 8,5  
Kuopio 38,6 9,4 9,9 12,0 12,5  
Joensuu 13,4 3,3 3,3 4,5 4,5  
Kajaani 2,0 0,7 0,7 0,7 0,7 Total  
      414 

   
   

  Rakvere Paide Jõgeva  Narva 
Kohtla-
Järve 

 

Kouvola 53,1 13,2 13,9 16,6 17,0  
Lahti 46,1 12,1 12,8 15,3 15,6  
Lappeenranta 14,4 2,8 3,1 3,8 3,8  
Mikkeli 9,0 1,7 1,7 2,4 2,4  
Jyväskylä 28,0 5,2 5,5 6,6 6,6  
Kuopio 40,9 6,2 6,6 8,0 8,3  
Joensuu 14,4 2,1 2,1 2,8 2,8  
Kajaani 2,1 0,3 0,3 0,3 0,3 Total 
      410 

 

Rakvere Paide Jõgeva  Narva 
Kohtla-
Järve 

 

78,0 19,4 20,4 24,5 25,0  
66,7 16,6 17,5 20,8 21,3  
19,9 4,7 5,3 6,5 6,5  
12,0 2,9 2,9 4,0 4,0  
36,9 9,1 9,7 11,5 11,5  
52,1 12,7 13,4 16,2 16,9  
17,8 4,5 4,5 5,9 5,9  
2,5 0,8 0,8 0,8 0,8 Total 

     613 
 

Rakvere Paide Jõgeva  Narva 
Kohtla-
Järve 

 

57,4 14,2 15,0 18,0 18,4  
50,4 12,5 13,2 15,7 16,1  
15,4 3,6 4,1 5,0 5,0  
9,5 2,3 2,3 3,2 3,2  
29,6 7,3 7,8 9,2 9,2  
43,2 10,5 11,1 13,4 14,0  
15,0 3,7 3,7 5,0 5,0  
2,2 0,7 0,7 0,7 0,7 Total 

     477 
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annual volume of 20 000 trucks was used in calculation. The annual amount of trucks is available 
in table 4.9, and the CO2 emissions [t] of the entire route in table 4.10.  

Table 4.9. Division of 20 000 annual trucks between Finnish REFEC towns and Pärnu. 

Region  Share of volume in REFEC regions (%) 
in %  

Annual amount of  
trucks Kymenlaakso 30 5 994 

Päijät-Häme 28 5 522 
Etelä-Karjala 14 2 881 
Etelä-Savo 7 1 336 
Keski-Suomi  12 2 373 
Pohjois-Savo 5 942 
Pohjois-Karjala 4 817 
Kainuu 1 136 
 Total 100 20 000 

 

Table 4.10. Total CO2 emissions [t] of calculated annual volume of trucks (20 000) between Finnish REFEC 
towns and Pärnu. 

Pärnu Loviisa - Kunda West Harbour - Old City Vuosaari - Muuga Hanko - Paldiski  
Kouvola 2 642 2 482 2 358 2 971 
Lahti 2 522 2 191 2 064 2 534 
Lappeenranta 1 459 1 415 1 353 1 648 
Mikkeli 707 656 633 746 
Jyväskylä 1 395 1 243 1 200 1 400 
Kuopio 622 587 564 650 
Joensuu 568 541 526 595 
Kajaani 108 103 100 112 
Total  10 024 9 220 8 798 10 657 

 

CO2 emissions of the annual volume of trucks to Pärnu are around 10%48 higher on Loviisa-Kunda 
route than on the routes via West Harbour-Old City and Vuosaari-Muuga. However, the 
emissions on the route via Hanko-Paldiski North are higher than via Loviisa-Kunda route.  

The CO2 emissions on the sea leg are 25 % higher on the route Loviisa-Kunda than on the 
alternative sea routes. The distance from Kunda to Pärnu is longer than from other Estonian 
ports, thus generating more CO2 emissions on road transportation legs. Transportation of one 
truck to/from Pärnu generates from 25% to 31% more CO2 emissions to Kunda than to other 
Estonian ports in the comparison. In Finland the CO2 emissions of road transportation to Loviisa 

                                                           

48 The difference here (800-1200 tons CO2 per year) equals approximately the amount which about 100 
Finns generate annually. See https://data.worldbank.org/indicator/EN.ATM.CO2E.PC or 
https://www.openco2.net/fi/co2-muunnin.  

https://data.worldbank.org/indicator/EN.ATM.CO2E.PC
https://www.openco2.net/fi/co2-muunnin




Helminen, Pöntynen, Alhosalo, Keskpaik & Noorkõiv 44 

 

Figure 4.1. CO2 [kg] emissions of sea transportation of one truck between Kouvola-Rakvere and 
Lappeenranta-Narva with vessel emission factors of 142 g/tkm and 81 g/tkm. 

For Kouvola-Rakvere the share of sea emissions in the whole trip is largest via Loviisa-Kunda. 
With 142g/tkm emission it is 72% of the trip and if the emission factor decreases to 81 g/tkm it 
is 60% of the whole trip (table 4.11). The respective figures in West Harbour are 43% and 30%.  

Table 4.11. Sea leg share of the total CO2 emissions (%) in different routes. 

Route 
Loviisa - 
Kunda 

West Harbour -  
Old City 

Vuosaari - 
Muuga 

Hanko - 
Paldiski 

Kouvola-Rakvere, 81 g/tkm 60 % 30 % 34 % 22 % 
 Kouvola-Rakvere, 142 g/tkm 72 % 43 % 48 % 32 % 

     
Lappeenranta-Narva, 81 g/tkm 37 % 20 % 21 % 16 % 
Lappeenranta-Narva, 142 g/tkm 50 % 30 % 32 % 24 % 
     
Kouvola-Pärnu, 81 g/tkm 36 % 27 % 29 % 22 % 
Kouvola-Pärnu, 142 g/tkm 50 % 39 % 42 % 33 % 
     
Lappeenranta-Pärnu, 81 g/tkm 30 % 22 % 24 % 19 % 
Lappeenranta-Pärnu, 142 g/tkm 
g/tkm 

43 % 33 % 35 % 29 % 

Kg 





Helminen, Pöntynen, Alhosalo, Keskpaik & Noorkõiv 46 

 

Figure 4.2. CO2 [kg] emissions of sea transportation of one truck between Kouvola-Pärnu and 
Lappeenranta-Pärnu with vessel emission factors of 142 g/tkm and 81 g/tkm. 

On the route Lappeenranta-Pärnu, the share of sea emissions is 43 % of the emissions on the 
route with 142g/tkm CO2 and with 81g/tkm 30 %, whereas on the route via West Harbour-Old 
City the responding figures are 33 % and 22 %. In case of the route via Vuosaari-Muuga, the 
figures are 35 % and 24%.  

In Table 4.13 total emissions Loviisa-Kunda is compared with other sea routes. In the case of 
Kouvola-Pärnu, the amount of the CO2 emissions is 6 % smaller via West Harbour-Old City route 
to Pärnu than via Loviisa-Kunda route, and with the lower CO2 emission factor of 81 g/tkm, there 
is only a slight difference between the entire emissions of the routes. The emissions via the route 
Vuosaari-Muuga are the smallest compared with Loviisa-Kunda route, however, the difference 
becomes smaller with the lower CO2 emission factor of 81 g/tkm, being 7 %. Hanko-Paldiski has 
clearly more emissions with both emission factors. 
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