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FOREWORD

Since the early 1990’s European Union has been promoting a multimodal transport corridor
policy known as TEN-T policy. Corridor policy approaches have been adopted also on regional
cross-border programmes to improve connectivity. This report has been made as a part of
Reinforcing Eastern Finland-Estonia Transport Corridor (REFEC), which is an ERDF funded project
under the Interreg Central Baltic Programme 2014-2020 in the priority Well-connected region.
The REFEC project supports the transport corridor by mapping the cargo potential and impact
of the activated corridor, and most importantly, conducting different concrete activities that aim
to remove obstacles in the establishment of the Loviisa-Kunda roro connection.

The roro traffic between Finland has been growing ever since the 1990s when Estonia restored
its independence. The growth trend in volumes has raised the issue of alternative routings for
ferry traffic. The cooling of the economy in autumn 2019, boosted later by the COVID-19
pandemic lead to the economic downturn which has decreased transported cargo volumes
everywhere. The change is supposedly temporary. This study is focusing on the impacts of the
foreseen Loviisa-Kunda ferry connection from various perspectives. The impacts on transport
distances, travel times, costs, and CO, emissions are covered. These impacts are benchmarked
to currently existing roro connections over the Gulf of Finland. Furthermore, impacts on various
aspects in regional development and congestion are discussed.

The report was made by research experts Reima Helminen, Riitta Pontynen, and Minna Alhosalo
in the Centre for Maritime Studies, part of Brahea Centre at the University of Turku. The Estonian
part of the research was conducted by Aado Keskpaik and Rivo Noorkdiv from OU Geomedia.
The authors want to express their gratitude to all parties that took part in the interviews or
provided material for the study.

Turku 25 of September 2020

Sakari Kajander

Head of the unit
Centre for Maritime Studies at Brahea Centre
University of Turku



SUMMARY

The launching of the ferry connection between the port of Loviisa in Finland and port of Kunda
in Estonia would operationalize the transport corridor between Eastern Finland and Eastern
Estonia (REFEC corridor). The aim of the study is to analyse the impacts generated by the
foreseen ferry line. The impacts consist of comparisons of the Loviisa-Kunda route with the
current existing port connections between Finland and Estonia. They encompass difference in
the mileage, travel time, costs, CO, emissions and impact to regional development. The study
results are based on measurements, statistical analysis, planning documents and interviews of
stakeholders of different interest groups linked to regional development.

The comparison of mileages from REFEC area towns between Finland and Estonia expectedly
shows that Loviisa-Kunda ferry would provide shorter mileage compared to the routes via the
existing ferry services. The aggregate distance between REFEC area major towns in eastern
Finland and Estonia via Loviisa-Kunda is 30%-85% shorter compared to the other connections.
As for travel time, including ferry travel, the relative advantage of Loviisa-Kunda route narrows
but it is faster than other alternatives. The very southeastern Finland cargoes would get the best
advantage of the foreseen new ferry connection. As for the costs, the new ferry line would
provide about % lower costs for the estimated freight potential between eastern Finland and
northeastern Estonia.

Majority of Finnish truck transports crossing the Gulf of Finland transit Estonia on their way to
Central Europe. For Finnish REFEC area cargoes to/from Central Europe, the routing via Loviisa-
Kunda would not in general be much more time consuming or costly compared to the alternative
ports. For some origins/destinations like Kouvola, Lappeenranta and Joensuu the Loviisa-Kunda
ferry would provide the lowest cost. Although Loviisa-Kunda ferry would seem a competitive
alternative for the transports between eastern Finland and northeastern Estonia, as well as for
Central Europe and beyond, there are many components which affect the eventual costs in real
life, and which could not be incorporated into the study. These are e.g. the cost of ferry ticket,
the cost structure of the transport company (age of fleet etc), the actual ferry schedules
(calculations used averages), how driver’s previous driving time and ferry schedule match with
the driving and rest time regulation, thus affecting the aggregate travel time etc.

The CO, emissions are very much in line with the distance of origins and destinations. The
emissions consist of road and sea components where the longer sea voyage between Loviisa-
Kunda is compensated by shorter mileage to these two ports. Transports in eastern area of
REFEC corridor via Loviisa-Kunda have less CO; emissions compared to the other port
alternatives. Transports from Finnish REFEC area towns to Parnu emit more CO; thanvia
Vuosaari-Muuga or West Harbour-Old City but less than via Hanko-Paldiski.

One of the major benefits of Loviisa-Kunda ferry line would be relieving the congestion in the
capital cities. The activation of the Loviisa-Kunda ferry service would re-route around 6-12% of
the Helsinki-Tallinn ferry related truck traffic away from the centres of Helsinki and Tallinn.
Negative impacts of the relocated traffic are not expected.



The Finnish transport strategies or maritime spatial plans include no indication of the foreseen
new ferry connection while the Estonian strategy documents (spatial and maritime spatial plans)
on national, regional and local level have been explicitly included port of Kunda having a ferry
connection to Finland.

A new ferry line would stimulate regional development close to the ports in both countries. It is
estimated to generate new jobs (Finland 25-37 jobs and Estonia 25-50 jobs), tax income to
municipalities (FI1 170-250 k€; EE 40-80 k€) and two million euros annual turnover to both ports.
Major beneficiaries would be the manufacturing and logistics industries. Moreover, it would add
the vitality of the ports and lead to cluster type development with growing mutual benefits. A
ferry connection would bring new investments to both regions. The improved accessibility of
eastern Uusimaa and western Virumaa would lead to improved Finnish-Estonian economic
cooperation of the stakeholders and increased commuting and leisure time travelling.
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1 INTRODUCTION
1.1 Background and aim of the study

The heavy vehicle traffic (trucks and trailers) on ferries over the Gulf of Finland has been
increasing since the beginning of the 1990s almost every year and the trend is estimated to
continue. The expectations of cooling economy in autumn 2019, then resulting to economic
downturn caused by Covid-19 pandemic is, however, creating a temporary break in the trend.
At present there are two main ferry routes between Finland and Estonia (Helsinki-Tallinn and
Hanko-Paldiski). In Helsinki, there are three options: West-Harbour and Katajanokka calling the
Old City port in Tallinn, and Vuosaari-Muuga connection. Considerable part of this heavy vehicle
traffic takes place between Eastern Finland and Eastern Estonia. Currently the trucks need to
drive via Helsinki-Tallinn, or via Hanko-Paldiski, even longer route. One alternative to make the
Eastern Finland-Eastern Estonia transport corridor more efficient is to establish a ferry
connection between ports of Loviisa in Finland and Kunda in Estonia.

This report has been made as a part of the project Reinforcing Eastern Finland-Estonia Transport
Corridor (REFEC). Objective in the project is to support the activation of REFEC corridor enabled
by the Loviisa-Kunda ferry connection. The launching of the ferry line would provide a
competitive alternative for existing ferry services. The project outputs are focused mainly on
concrete measures to support Loviisa-Kunda ferry connection. The cargo potential of the
corridor was analysed in the previous project report®. Furthermore, different other activities are
made during the project. These include business model(s) with potential shipping companies,
port operative and investment plans, roadmap to comply the needed licenses and regulatory
requirements, best practices transferable from similar connections in the BSR, ferry scheduling
and route option plans, marketing plan and events to promote the connection. The results of
the cargo potential study are introduced in this report.

This study is focusing on the impacts of the foreseen Loviisa-Kunda ferry connection on mileage,
travel time, costs and CO, emissions within REFEC corridor, and those transports which transit
Estonia on their way to/from eastern Finland. The results are analysed and compared with the
same calculations on existing ferry services between Finland and Estonia. Furthermore, the
tentative impacts on regional development and congestion are discussed based on the official
documents, statistics and interviews of the stakeholders.

1 Helminen, R., Alhosalo, M. & Suursoo, K. (2018). Freight Potential of the Eastern Finland — Eastern
Estonia Transport Corridor. Publications of the Centre for Maritime Studies. Brahea Centre at the
University of Turku. A 74. 72 p.
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2 DATA COLLECTION AND PROCESSING FOR MILEAGE AND TRANSPORT TIME
2.1 Origins and destinations in Finland and Estonia

The impact assessment focuses on the truck traffic of the eight counties (regions) in Finland,
which was analysed in the REFEC “Freight Potential” report?. There is no relevant
origin/destination (O/D) statistics on port-hinterland transports (see the freight potential report
for details). Therefore, the results of the study on freight traffic in the Helsinki passenger ferry
harbours® have been applied to estimate the share of freight transported to/from different
regions. The truck volumes of these regions were pinpointed to respective capital town of each
region to ease the measuring the distances from regions to different ports which have ferry
connection to Estonia. These towns can be assumed to be in any case the main centres of
production and consumption, thus being also the main origins and destinations of transports
(table 2.1.)

Table 2.1. Division of Estonia-bound truck volume between Finnish REFEC regions.

Region Town Share
Kymenlaakso Kouvola 30%
Péijat-Hame Lahti 28 %
Eteld-Karjala Lappeenranta 7%
Etela-Savo Mikkeli 4%
Keski-Suomi Jyvaskyla 12 %
Pohjois-Savo Kuopio 14 %
Pohjois-Karjala Joensuu 5%
Kainuu Kajaani 1%
100 %

In Estonia similar studies as in Finland were not available concerning origin and destination of
the trucks. Therefore, the allocation of truck volume to and from Estonian REFEC area regions,
and respective major towns was made based on the value of exports in respective regions®. The
value of oil shale was however, excluded from the data of the Ida-Virumaa region due to its large
share of total exports, and since it is not a roro type of cargo. The remaining Ida-Virumaa volume
was then divided between its two major towns Narva and Kohtla-Jarve since concentrating all
volume only to Narva had most probably biased the data compared to the solution where the

2Helminen, R., Alhosalo, M. & Suursoo, K. (2018). Freight Potential of the Eastern Finland —Eastern Estonia
Transport Corridor. Publications of the Centre for Maritime Studies. Brahea Centre at the University of
Turku. A74.72p.

3 Raty P., Planting, A., M3attil3, A. & Kantele, S. (2013). HJL 2015. Freight traffic in the Helsinki passenger
ferry ports in autumn 2012. HSL Helsingin seudun liikenne, julkaisuja 26/2013. 38 p.

4 Statistics Estonia (2019). Tédstustoodangu miiiik mitteresidentidele maakonna jargi.
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volume is divided. Table 2.2. presents the derived division of truck volume in Estonian REFEC
area.

Table 2.2. Division of Finland-bound truck volume based on the value of exports from northeastern Estonia
in 2017.

Region Town Share
Ida-Virumaa Narva 15%
Ida-Virumaa Kohtla-Jarve 15%
Jégevamaa Jogeva 12 %
Jarvamaa Paide 11%
Ladne-Virumaa Rakvere 47 %
100 %

2.2 Measuring mileages on land

Google Maps was used for measuring the driving distances from the capital of each region (table
2.3.) to the ports (table 2.4.) having existing roro traffic between Estonia and Finland and ports
of Loviisa and Kunda (figure 2.1.). Some of the routes had to be modified manually since Google
Maps provides optimal routes only for cars, not trucks which are often banned to enter city
areas and directed to certain routes designated for port traffic. Katajanokka Harbour in Helsinki
was not included in the assessment, since it is located between Vuosaari and West Harbour, and
would thus not provide much added value in comparisons. Furthermore, the major part of traffic
in the Helsinki centre area is operated via West Harbour.

For each trip the shares of highway and urban driving were estimated with Google Maps and
complemented with available other information on highway and urban areas, e.g. on speed
restrictions. This information was used also later in the emission calculations.

Table 2.3. Origin/destination cities in Finland and in Estonia.

Origin/destination city in Finland Origin/destination city in Estonia
Kouvola Rakvere

Lahti Paide

Kuopio Jogeva

Jyvaskyla Narva

Lappeenranta Kohtla-Jarve

Joensuu

Mikkeli

Kajaani
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Table 2. 4. Ports in Finland and Estonia included in the impact assessment.

Ports in Finland Ports in Estonia
Port of Loviisa Port of Kunda
West Harbour, Port of Helsinki Old City Harbour, Port of Tallinn
Vuosaari Harbour, Port of Helsinki Muuga Harbour, Port of Tallinn
Port of Hanko North Port of Paldiski
ngam
Hu%mo
Joensuu
]
hm%?qm
Finland Mikkel
Lahti Lappe%nranm
0 Kouvola
[a]
« LOVIISA

WE ST HARBOUR~VUO SAARI

HANKO «
* KUNDA
0LDC|T‘I’"MUUG’Q Kohtla-J3
PALDISKI s Rald oronta~ e
arvere MNarva
Paide
0
oJdgeva
Estonia

© 2017 ESRI

Figure 1.1. Origin and destination cities and ports in Finland and in Estonia.

Furthermore, the distances of different Estonian ports to Parnu were measured to produce data
for comparisons for those Finnish transports that are transiting Estonia. The junction just south
of Parnu unites the routes from different Estonian ports to Via Baltica® where the route
southwards is naturally the same.

> From Kunda to road nr 5 Rakvere — Parnu.
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2.3 Measuring transportation time on land

Transportation times were measured on Tuesday and Thursday as in the study “Freight traffic in
the Helsinki passenger ferry ports in autumn 2012”. The two main methods were used: 1)
calculating the time based to distances and average driving speed, and 2) with using Google
Maps as a tool to measure the driving time.

1. Calculation based on driving speed and distance. The driving time on highway was counted
by dividing the distance with average driving speed. On the highway leg of the voyage, the
average driving speed in freight traffic was set to 81 km/h (winter time speed)®. In urban areas,
the average speed of 30 km/h was used’ for the Finnish urban areas. In Estonia, the average
speed of 75 km/h on highway and 35 km/h in urban areas were used based to expert opinion®.

2. Transportation routes and times using Google Maps. Google Maps was chosen since it
enables to gain information about the impact of different weekdays and different arrival times
in the ports®.

In Google Maps, the most often used search option is “leave now”. However, it is possible to
select also “arrive by” and “depart at” and set travel date and time. This enables production of
comparable data when the same date and time values are used for different connections. The
search then produces a minimum and maximum travel times.

Two arrival dates were selected: Tuesday 25 February and Thursday 27 February 2020. To test
the impact of timing, three different “arrival by” times to the destination ports were set: arrival
by 9.00 in the morning, by 12.00 (midday) and by 16.00 in the afternoon?®.

The search results of Tuesday and Thursday proved to be rather similar. Therefore, only the
search results for transportation times on Tuesday 25" February were selected to compare the
towns - ports trips more closely. The maximum transportation time was taken into focus of
comparing the transportation time to the ports. The truck companies need to consider having a
safety margin when arriving to the port for not missing the ferry. As for the hour, a two-fold
variation was observed. Firstly, there was variation between travel times on different hours
(9/12/16), and secondly, variation between the provided minimum and maximum travel times.
The maximum transportation time was also assumed to contain more possible variations in

6 Kiiskila, K., Maki, V., Saastamoinen, K., Rajaméki, R. (2019). Ajonopeudet maanteilld 2018.
Vaylaviraston julkaisuja 29/2019.

7 Blomquist P. (2018). Autoliikenteen sujuvuus Helsingissd 2010-2017. Kaupunkiympéristdn julkaisuja
2018:7

8 Interview of professor Dago Antov of Tallinn Technical University. 24 April 2020 conducted by Aado
Keskpaik.

° Google maps Help https://support.google.com/maps/answer/144339

10 Searches in Google maps done on 18, 20-21 February 2020 and 9-13 March 2020.
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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
Nutimerill. 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 3,5h

West Harbour - Old City 81 2,25 h
Vuosaari - Muuga 83 3,5h
Hanko - Paldiski 83 3,5h

11 Estonian Maritime Administration (2020). Nutimeri application. https://gis.vta.ee/nutimeri/, retrieved
15.5.2020.
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3 COMPARISON OF MILEAGE, TIME AND COST WHEN USING DIFFERENT PORT
CONNECTIONS

The preliminary assumption to support the activation of REFEC corridor enabled by Loviisa-
Kunda ferry connection is that it provides a competitive alternative for current ferry services. In
other words, Loviisa-Kunda ferry would provide better accessibility within the transport
corridor. Accessibility can be measured in various ways. Schourer and Curtis (2007)*? classify
seven different types on accessibility measurements: spatial separation measures, contour
measures, gravity measures, competition measures, time-space measures, utility measures and
network measures. Spatial separation measures was selected as a starting point in this study
since these measures are often easy to understand and the data for calculations is easy to obtain
as well. The physical distance by road and sea, travel time and travel cost are all different
dimensions, which describe the accessibility between two points or areas. The use of different
ports for crossing the Gulf of Finland affect the mileage, time used and eventually the cost of
the trip. This is elaborated in detail for the transports within the REFEC corridor (eastern Finland-
northeast Estonia) and for those eastern Finland transports that use Estonia as a transit country.

3.1 Mileage and time used in transports within the REFEC corridor

The foreseen Loviisa-Kunda roro service would provide shorter distances for transport within
the eastern Finland and eastern Estonia (called here REFEC corridor). The table 3.1. presents the
mileage of different town-to-town trips within the eastern regions of the two countries via the
three currently available ferry services and the foreseen Loviisa-Kunda service.

2 5cheurer, J., Curtis, C. (2007). Accessibility Measures: Overview and Practical Applications.
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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.

Kohtla- Kohtla-
Via Loviisa Rakvere | Paide Jogeva |Jarve Narva Via Vuosaari Rakvere | Paide |Jogeva |Jarve 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
Jyvaskyla 277 356 353 303 357 Jyvaskyld 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 Kohtla- Kohtla-
Harbour Rakvere | Paide Jogeva |Jarve Narva Via Hanko Rakvere |Paide |Jogeva |Jarve 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
Jyvaskyla 385 380 432 441 495 Jyvaskyla 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 mileages via different ports are summed up for providing a proximity indicator on how different port routes provide “nearness” between eastern
Finland and north-eastern Estonia. The comparison of the sums of all distances via four different ports shows that the route via Loviisa-Kunda has,
in general, least driving in kilometers as expected. The other port alternatives Vuosaari-Muuga has about %, and West Harbour-Old City Harbour %
more kilometers while Hanko-Paldiski has about % more distance to drive (table 3.2.).

Table 3.2. The difference in mileage (%) compared to using Loviisa-Kunda route within REFEC corridor.

Connection Difference in mileage
Loviisa - Kunda 100 %
Vuosaari - Muuga 130 %
West Harbour - Old City 140 %
Hanko - Paldiski 185 %

The driving times were calculated in the same way like mileage. The results are presented in the table 3.3.13

Table 3.3. The driving time (h, excluding ferry time) between different towns in REFEC corridor (eastern Finland and Estonia) via different ports and aggregate time.

Kohtla- Kohtla-

Via Loviisa Rakvere | Paide | Jogeva | Jarve Narva Via Vuosaari | Rakvere |Paide |JGgeva |Jarve Narva
Kouvola 1,7 2,7 2,7 1,9 2,7 Kouvola 3,1 3,2 3,7 3,8 4,5
Lahti 2,2 3,2 3,2 2,4 3,2 Lahti 2,6 2,7 3,2 3,3 4,0
Lappeenranta |2,5 3,5 3,5 2,8 3,5 Lappeenranta | 4,1 4,2 4,7 4,8 5,5
Mikkeli 3,2 4,2 |42 3,4 4,2 Mikkeli 4,1 4,2 4,7 4,8 5,5
Jyvaskyla 4,0 5,0 5,0 4,3 5,0 Jyvaskyla 4,6 4,7 5,2 5,3 6,0
Kuopio 5,0 6,0 6,0 5,3 6,0 Kuopio 5,9 6,0 6,5 6,7 7,3
Joensuu 5,3 6,3 6,3 5,6 6,3 Joensuu 6,6 6,7 7,2 7,3 8,0
Kajaani 7,0 8,0 8,0 7,3 8,0 Total Kajaani 7,9 8,0 8,5 8,7 9,3 Total

180,2 216,8

13 Google Maps measurements. Tue 25 2020 arrival time by 9.00 to the port.
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Via West Kohtla- Kohtla-

Harbour Rakvere | Paide | Jogeva | Jarve Narva Via Hanko Rakvere |Paide |JGgeva |Jarve Narva

Kouvola 4,5 4,3 5,0 5,2 5,8 Kouvola 6,0 5,5 6,3 6,5 7,2

Lahti 4,2 4,0 (4,7 4,8 5,5 Lahti 5,5 5,0 5,8 6,0 6,7

Lappeenranta |5,5 5,3 6,0 6,2 6,8 Lappeenranta | 7,0 6,5 7,3 7,5 8,2

Mikkeli 5,5 53 |60 6,2 6,8 Mikkeli 6,8 6,3 7,2 7,3 8,0

Jyvaskyla 6,0 58 |65 6,7 7,3 Jyvaskyla 7,3 6,8 7,7 7,8 8,5

Kuopio 7,3 72 |78 8,0 8,7 Kuopio 8,8 8,3 9,2 9,3 10,0

Joensuu 8,0 7,8 |85 8,7 9,3 Joensuu 9,5 9,0 9,8 10,0 10,7

Kajaani 9,3 9,2 9,8 10,0 10,7 | Total Kajaani 10,8 10,3 11,2 11,3 12,0 Total
270,3 321,2

The sums of travel times are in line with distance calculation with minor differences. Travel time via West Harbour shows slightly higher figure than
distance if compared with travel time via Loviisa. Vuosaari and Hanko, on contrary, show a bit lower figures (table 3.4.).

Table 3.4. The difference in time (%) spent compared to using Loviisa-Kunda route within REFEC corridor (without ferry time).

Connection Difference in time
Loviisa - Kunda 100 %
Vuosaari - Muuga 120 %
West Harbour — Old City 150 %
Hanko - Paldiski 178 %

Finally, the travel times are compared including ferry travel time which is 2,25 h for West Harbour-Old City and 3,5 h in other routes* (Table 3.5.).

14 The travel times vary depending on departure time. These figures are approximate averages for enabling the calculations.



Table 3.5. The travel time (h) between different towns in REFEC corridor via different ports including ferry travel time, and aggregate time.

Kohtla-
Via Loviisa Rakvere | Paide |Jogeva |Jarve Narva
Kouvola 5,2 6,2 6,2 5,4 6,2
Lahti 57 6,7 6,7 5,9 6,7
Lappeenranta 6,0 7,0 7,0 6,3 7,0
Mikkeli 6,7 7,7 7,7 6,9 7,7
Jyvaskyla 7,5 8,5 8,5 7,8 8,5
Kuopio 8,5 9,5 9,5 8,8 9,5
Joensuu 8,8 9,8 9,8 9,1 9,8
Kajaani 10,5 11,5 [115 10,8 11,5 |Total
320,2
Via West Kohtla-
Harbour Rakvere | Paide |Jogeva |Jarve Narva
Kouvola 6,8 6,6 7,3 7,4 8,1
Lahti 6,4 6,3 6,9 7,1 7,8
Lappeenranta 7,8 7,6 8,3 8,4 9,1
Mikkeli 7,8 7,6 8,3 8,4 9,1
Jyvaskyla 8,3 8,1 8,8 8,9 9,6
Kuopio 9,6 9,4 10,1 10,3 10,9
Joensuu 10,3 10,1 |10,8 10,9 11,6
Kajaani 11,6 114 (121 12,3 12,9 |Total
360,3
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Kohtla-

Via Vuosaari | Rakvere Paide |JGgeva |Jarve Narva

Kouvola 6,6 6,7 7,2 7,3 8,0

Lahti 6,1 6,2 6,7 6,8 7,5

Lappeenranta |7,6 7,7 8,2 8,3 9,0

Mikkeli 7,6 7,7 8,2 8,3 9,0

Jyvaskyla 8,1 8,2 8,7 8,8 9,5

Kuopio 9,4 9,5 10,0 10,2 10,8

Joensuu 10,1 10,2 10,7 10,8 11,5

Kajaani 11,4 11,5 12,0 12,2 12,8 Total
356,8

Kohtla-

Via Hanko Rakvere Paide |JGgeva |Jarve Narva

Kouvola 9,5 9,0 9,8 10,0 10,7

Lahti 9,0 8,5 9,3 9,5 10,2

Lappeenranta | 10,5 10,0 10,8 11,0 11,7

Mikkeli 10,3 9,8 10,7 10,8 11,5

Jyvaskyla 10,8 10,3 11,2 11,3 12,0

Kuopio 12,3 11,8 12,7 12,8 13,5

Joensuu 13,0 12,5 13,3 13,5 14,2

Kajaani 14,3 13,8 14,7 14,8 15,5 Total

461,2
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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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3.2 Mileage and time used in Finnish transports transiting Estonia

The major share of truck traffic from/to Finland across the Gulf of Finland is transiting the Baltic
states?®. For this traffic the mileage was measured from REFEC corridor towns via different ports
to the crossroads just south of Parnu where the Estonian main road T5 (Rakvere-Parnu) unites
to T4 (Via Baltica). Thereafter the route to Central Europe is the same (figure 3.1.).
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Figure 3.1. Routes from different Estonian ports to Pdrnu.

For the measured (road) mileage from the Finnish REFEC corridor towns, it is about the same if
the trucks move via West Harbour-Old City Harbour, Vuosaari-Muuga or Loviisa-Kunda while
Hanko-Paldiski is on average around 100 km longer route (figure 3.2.). The shorter mileage from
eastern Finland to Loviisa is counterbalanced by longer mileage from Kunda to Parnu.

15 Helminen, R., Alhosalo, M. & Suursoo, K. (2018). Freight potential of eastern Finland — eastern Estonia
transport corridor. Publications of the Centre For Maritime Studies of Brahea Centre at the University of
Turku A 74.
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Figure 3.2. Mileage (road km) from REFEC towns via different ports to Pérnu.

A similar comparison was made for the driving time® 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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Figure 3.3. Driving time (h) from REFEC towns via different ports to Pdrnu (excluding ferry time).

When duration of the ferry voyage!’ is included to driving time the total travel time can be
summed (figure 3.4.). The travel time via Loviisa-Kunda is slightly longer besides from Kouvola
and Lappeenranta. In practice all connections with exception of Hanko-Paldiski are within a small
margin. Shorter ferry voyage time via West Harbour- Old City compensates longer driving times.

7 The average time of 3,5 h was used besides in West Harbour-Tallinn (2 h 15 min).
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Figure 3.4. Total travel time (driving time and ferry voyage) in hours from REFEC towns via different ports
to Pérnu.

3.3 Trips to Central Europe - difference in mileage of different routes

The most of the FI-EE truck traffic on ferries move between Finland and Eastern Central

Europe®. The relative difference in mileage®® on two cases via alternative routes are presented
in table 3.8.

18 Helminen, R., Alhosalo, M. & Suursoo, K. (2018). Freight potential of eastern Finland — eastern Estonia
transport corridor. Publications of the Centre For Maritime Studies of Brahea Centre at the University of
Turku A 74.

19 GoogleMaps was used only to measure mileage, not travel time since GoogleMaps do not have option
for heavy traffic measuring. It does not include regulation based rest times or different routing (heavy
traffic bans) in the cities. For shorter FI-EE journeys this aspect can be ignored.
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Table 3.8. Difference of mileage in Loviisa-Kunda (100%) vs. other ferry routes from Warsaw and Vienna
to Finnish REFEC towns.

Warsaw Vienna
West West
Distance km Loviisa- |Harbour |Vuosaari | Hanko- |Loviisa- |Harbour |Vuosaari | Hanko-
(%) Kunda |-0OId City | -Muuga |Paldiski | Kunda -Old City | -Muuga | Paldiski
Kouvola 100,0% |1073% |101,3% |112,3% |100,0% |[101,5% |100,3% |107,6%
Lahti 100,0% |103,6% |97,4% 106,6 % |100,0% [99,2% |97,9% 104,1 %
Lappeenranta |100,0% |108,0% |102,2% |112,5% |100,0% |102,1% [101,0% |108,0%
Mikkeli 100,0% |1055% |100,3% |108,6% |100,0% |100,6% |99,7% 105,5 %
Jyvaskyla 100,0% |102,8% |97,8% 105,6 % |100,0% [99,0% [98,1% 103,6 %
Kuopio 100,0% |1049% |99,7% 107,6 % |100,0% |100,6% |99,4% 105,1 %
Joensuu 100,0% |105,1% |100,6% |107,7% |100,0% |100,9% |100,0% |105,2%
Kajaani 100,0% |104,5% |99,8% 106,9 % |100,0% |100,6% |99,5% 104,7 %

The differences between Loviisa-Kunda and other routes are small with exception of Hanko-
Paldiski. Vuosaari-Muuga route has in practice the same mileages as Loviisa-Kunda. With longer
distances the difference in relative shares naturally even out more.

3.4 Cost of transports

3.4.1 Cost components

Choosing different routes affect the mileage, driving times and overall duration of trips as
described above. The differences have naturally implications to the costs as well. The basis of
calculating the costs is drawn from Finnish Transport Agency guidance?® on how to estimate the
foreseen benefits of the planned transport infrastructure projects. The cost are composed of
mileage-based vehicle costs (fuel and other costs), capital costs (depreciation, interest) and
travel time savings costs (related to staff costs to the employer and cargo).

The cost estimation was adapted for an average Estonian transportation company since the
Finnish companies have only a small market share of the total transported units?! in ferry-bound
transports between Finland and Estonia.

Vehicle costs (semi-trailer truck) include fuel costs and other costs. The fuel costs variation
between Finland and Estonia is minimal since the tax rate is fairly similar (0,493 €/liter in

20 Finnish Transport Agency (2020). Tie- ja rautatieliikenteen hankearvioinnin yksikkéarvot 2018.
Vaylaviraston julkaisuja 48/2020.

21 HSL Helsinki Region Transport (2013). HLJ 2015 Freight traffic in the Helsinki passenger ferry ports in
autumn 2012. p.18
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Estonia®? vs. 0,5302 €/liter in Finland?®). The different VAT rate (20% EE vs 24% Fl) seems not
affect much retail price®* (1,36€/I EE vs. 1,38€/I Fl). VAT cost was not included since it is
reimbursable to enterprises.

The “other costs” are considered to be somewhat less in Estonia compared to Finland in
maintenance and repair personnel costs due to the wage difference, while the tyres and e.g
lubricant and other material costs are considered to be equal. Since the share of maintenance
and repair is not very large?® in transport company cost structure it was decided to use the
Finnish value for the category other costs as such also for Estonia.

The capital costs consist of depreciation and interest costs. Interest rates seem to be slightly
lower in Finland compared to Estonia®. However, the role of interest rate in calculation is
marginal. Therefore interest rate and depreciation are considered to be the same in Estonia and
Finland.

The travel time saving calculation is based on the personnel costs consisting of wage and
employer’s compulsory social security contributions. They are different in Estonia and Finland.
The lorry driver’s average wage in Finland is 3132 €/month?” and 1171 €/month?® in Estonia. The
employer’s social contribution costs are in Finland 21,4% and 33,8 % in Estonia?® which slightly
balances the wage difference. These values give the Estonian staff cost to be 41,1% of the Finnish
costs (26,30€/h/truck). Thus, the travel time saving used in calculation is 10,81€/h/truck. The
other travel time value component, cost of time for cargo, was not revised for Estonia since the
cargo transported is based on Finnish foreign trade, and thus original values are justified.

The values used in cost impact calculations are in table 3.9. In summary, the Finnish values were
used for an Estonian transport company as such besides for travel time savings which were
adapted to Estonian cost (wage and employer’s costs) level.

22 Eesti maksu ja tolliamet (2020). Aktsiisimaarad. https://www.emta.ee/et/ariklient/aktsiisid-vara-
hasartmang/uldist/aktsiisimaarad#Kytus, retrieved 1.4.2020.
3 Finnish tax administration (2020). Tax rates on liquid fuels. https://www.vero.fi/en/businesses-and-

corporations/about-corporate-taxes/excise taxes/nestemaiset polttoaineet/nestem%C3%A4isten-

polttoaineiden-verotaulukko/, retrieved 1.4.2020.

24 Global Petrol Prices (2020). Diesel prices 30.3.2020.

https://www.globalpetrolprices.com/diesel prices/, retrieved 1.4.2020

2 Tilastokeskus (2015). Kuorma-autoliikenteen kustannusindeksi.
http://www.stat.fi/til/kalki/2014/12/kalki 2014 12 2015-01-19 tau 001 fi.html >, haettu 3.4.2120.
26 Euro area statistics (2020). Bank interest rates — Loans. https://www.euro-area-statistics.org/bank-
interest-rates-loans?cr=eur&Ig=en, retrieved 14.8.2020.

27 statistics Finland (2020). Private sector monthly salaries 2018.
http://pxnet2.stat.fi/PXWeb/pxweb/fi/StatFin/StatFin__pal _yskp/, retrieved 1.4.2020.

28 Salaryexpert.com (2020). https://www.salaryexpert.com/salary/job/truck-driver/estonia, retrieved
7.4.2020

29 OECD (2020). Employer social security contribution rates 2018.
https://stats.oecd.org/Index.aspx?DataSetCode=TABLE [lI2, retrieved 1.4.2020.
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Table 3.9. The values (€) used in cost calculation.

Vehicle costs €/km Capital costs | €/h Travel time savings €/h/truck
Fuel, (with tax) 0,4134 Depreciation |9,95 Driver staff cost 10,81
Other costs 0,1410 Interest 1,25 Cost of time for cargo 8,67
Total 0,5544 Total 11,2 Total 19,48

25
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3.4.2
3.4.3 Cost of transports within REFEC corridor

The costs of different town-to-town routes were calculated based on the mileage and time cost. Loviisa-Kunda route is in practice always generating
least costs compared to other options (table 3.10.).

Table 3.10. Cost of individual truck trip (€) between Fl and EE towns within REFEC corridor via different ports.

LOVIISA- Kohtla- VUOSAARI- Kohtla-
KUNDA Rakvere |Paide |Jogeva |Jarve Narva MUUGA Rakvere |Paide |JGgeva |Jarve Narva
Kouvola 212 287 285 234 287 Kouvola 323 330 366 377 404
Lahti 238 313 311 260 313 Lahti 293 301 337 348 374
Lappeenranta | 283 357 356 305 358 Lappeenranta | 405 413 449 460 486
Mikkeli 318 393 391 340 393 Mikkeli 408 415 451 462 489
Jyvaskyla 384 458 456 406 459 Jyvaskyla 444 452 488 499 526
Kuopio 464 538 537 486 539 Kuopio 549 556 592 603 630
Joensuu 498 573 571 520 573 Joensuu 601 609 644 655 682
Kajaani 618 692 690 640 693 Kajaani 703 711 747 757 784
WEST

HARBOUR- Kohtla- HANKO- Kohtla-

OLD CITY Rakvere |Paide |Jogeva |Jarve Narva PALDISKI Rakvere | Paide |JGgeva |Jarve Narva
Kouvola 346 344 388 398 448 Kouvola 523 496 555 570 620
Lahti 324 321 365 375 426 Lahti 483 456 515 530 580
Lappeenranta |430 427 471 481 531 Lappeenranta | 605 579 638 652 703
Mikkeli 429 426 470 481 531 Mikkeli 590 564 623 637 688
Jyvaskyla 467 464 508 518 568 Jyvdskyla 627 601 660 674 725
Kuopio 575 572 616 626 676 Kuopio 741 715 773 788 838
Joensuu 623 620 664 674 725 Joensuu 789 762 821 836 886
Kajaani 730 727 771 781 831 Kajaani 895 869 928 942 993
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The next step was to calculate the costs involved for the whole annual cargo potential in REFEC
corridor. The annual EE-FI cargo potential within Estonian REFEC area (four counties in
northeastern Estonia) to/from Finland was estimated to be 5 500 trucks°. About 20 % of all
truck traffic in passenger ports in Helsinki arrive/leave from REFEC area in Finland3!. This about
20% (1 095 trucks) volume was further allocated to main towns of each county in REFEC corridor
to get town-to-town traffic volume between Finland and Estonia.

The division of the volume for different Finnish REFEC towns is based on the study on freight
traffic in Helsinki passenger harbours32. Since the similar type of source was not available in
Estonia the shares were calculated based on the value of exports of four Estonian counties®
which were then allocated to the main towns in the regions (see details in chapter 2.1).

The shares of each town in both countries were multiplied to produce town-to-town cross-
tabulation of shares of potential traffic (table 3.11.).

Table 3.11. Shares of town-to-town transports (%) in REFEC corridor.

Narva j(éo:/tela_ Jogeva Paide Rakvere
Kymenlaakso 4,4 % 4,5% 3,7% 3,5% 14,0 %
Paijat-Hame 4,1% 4,1% 34% 32% 12,9%
Etela-Karjala 1,0% 1,0% 0,8% 0,8% 3,1%
Eteld-Savo 0,6 % 0,6 % 0,5% 0,5% 1,9%
Keski-Suomi 1,7% 1,8% 1,5% 1,4 % 5,6 %
Pohjois-Savo 2,1% 2,2% 1,8% 1,7 % 6,7 %
Pohjois-Karjala 0,7% 0,7% 0,6 % 0,5% 22 %
Kainuu 0,1% 0,1% 0,1% 0,1% 0,3%

The potential number of trucks were then allocated to the tow-to-town routes. Based on this
method, the largest volumes would be moving between Kouvola - Rakvere and Lahti - Rakvere
(table 3.12.).

30 Helminen, R., Alhosalo, M. & Suursoo, K. (2018). Freight potential of eastern Finland — eastern Estonia
transport corridor. Publications of the Centre For Maritime Studies of Brahea Centre at the University of
Turku A 74.

3 ibid.

32 Rty P., Planting, A., Maattila, A. & Kantele, S. (2013). HLJ 2015 Freight traffic in the Helsinki
passenger ferry ports in autumn 2012. p. 20.

33 Statistic Estonia (2019). Sales of industrial production to non-residents by county.
http://andmebaas.stat.ee/index.aspx, retrieved 14.4.2020.
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Table 3.12. Estimated division of truck potential within REFEC corridor towns (eastern Finland and
northeastern Estonia).

Town Rakvere Paide Jogeva Kohtla-Jarve 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
Jyvaskyla 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.
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The mileage costs and time costs (inc. ferry travel time) were multiplied with annual calculated town-to-town number of trucks (table 3.13.).
Table 3.13. The composite costs (€) of cargo potential in REFEC corridor via different ports.
LOVIISA- Kohtla- VUOSAARI- Kohtla-
KUNDA Rakvere Paide Jogeva Jarve Narva MUUGA Rakvere Paide Jogeva |Jarve Narva
Kouvola 32519 10 814 11449 11489 13 805 Kouvola 49 402 12 461 14 710 18 497 19 396
Lahti 33621 10 864 11508 11757 13 867 Lahti 41 395 10 466 12 472 15721 16 577
Lappeenranta |9 660 3004 3184 3333 3834 Lappeenranta |13 843 3475 4021 5030 5212
Mikkeli 6 641 2018 2 140 2274 2574 Mikkeli 8 504 2134 2 469 3088 3199
Jyvaskyla 23270 6 840 7 258 7 879 8727 Jyvaskyla 26 954 6754 7763 9692 9999
Kuopio 34 146 9757 10358 11454 12 445 Kuopio 40 393 10 088 11436 |14224 14 546
Joensuu 11995 3394 3604 4011 4329 Joensuu 14 457 3 606 4067 5051 5148
Kajaani 2143 591 628 711 754 Kajaani 2439 607 679 842 854
Total 153995 47282 50131 52908 60 336 Total Total 197 387 49 591 57618 |72146 74929 | Total
364 651 451 671
WEST
HARBOUR-OLD Kohtla- HANKO- Kohtla-
CITY Rakvere Paide Jogeva Jarve Narva PALDISKI Rakvere Paide Jogeva |Jarve Narva
Kouvola 53039 12 956 15570 19520 21536 Kouvola 80 061 18 715 22294 | 27954 29795
Lahti 45 702 11158 13515 16 971 18 849 Lahti 68 155 15 862 19070 |23958 25691
Lappeenranta |14 673 3590 4218 5264 5695 Lappeenranta |20 679 4 869 5712 7 139 7 530
Mikkeli 8953 2191 2574 3213 3476 Mikkeli 12 320 2 898 3408 4261 4502
Jyvaskyla 28 292 6 925 8077 10 065 10 815 Jyvaskyla 38041 8972 10490 |13100 13786
Kuopio 42 305 10 367 11 892 14 768 15 626 Kuopio 54 558 12954 14931 | 18587 19 365
Joensuu 14 988 3674 4191 5199 5471 Joensuu 18 980 4517 5181 6 443 6 690
Kajaani 2531 621 701 868 905 Kajaani 3107 742 844 1047 1081
Total 210483 51482 60 739 75 869 82373 Total Total 295 899 69 529 81930 |102488 108 440 | Total
480 946 658 286
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Transportation companies would save on this basis nearly 100 000 € using Loviisa-Kunda route
compared to Vuosaari-Muuga and even more compared with the other connections in REFEC
corridor transports (table 3.14).

Table 3.14. Overall costs of truck traffic (€) based on mileage and time costs on different ferry routes in
REFEC corridor.

Ferry route Annual cost
Loviisa-Kunda 364 651
Vuosaari-Muuga 451 671
West Harbour-0ld City 480946
Hanko-Paldiski 658 286

3.4.4 Costs of transports transiting Estonia

Major part of Finnish cargoes on the ferries across the Gulf of Finland is transiting Estonia. To
compare different routes the cost was calculated for each Finnish REFEC town to Parnu via
different ferry connections. This part of the trip shows the cost difference since south of Parnu
the route (and the cost) is the same. The cost calculation comprised the mileage and the time
spent on the road and ferry (figure 3.5.).
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Figure 3.5. The cost of mileage and time of travel (€) from the Finnish REFEC towns via different ports to
Pdrnu (Road T5 and Via Baltica junction).

The same pattern can be seen as in travel time (figure 3.4 above) where Hanko-Paldiski route
deviates from other routes. Trucking cost via Hanko-Paldiski is about 100 euros more expensive
while the other three port options are nearly the same or in some cases (Lahti, Jyvaskyld) at least
well below 50 euros range from each other.

The costs can be compared also for the whole potential annual volume between the Finnish
REFEC towns and Parnu. The whole cargo potential in the corridor (using Loviisa-Kunda ferry)
was estimated to settle in the range of 20 000-40 000 trucks. The same allocation of truck
volume for different Finnish REFEC towns is used as above when costs were calculated within
the REFEC corridor. The exemplary calculation was made for 20 000 trucks (table 3.15.).
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Table 3.15. The overall cost of mileage and time (€) from the Finnish REFEC towns via different port
connections to Pdrnu (Road T5 and Via Baltica junction) for 20 000%* trucks.

TOWN Loviisa - Kunda West Harbour - Old City | Vuosaari - Muuga Hanko - Paldiski
Kouvola 2244 130 2366 732 2301693 3021 437
Lahti 2210773 2056718 1959 375 2564 329
Lappeenranta |594 618 639 085 623 843 784 321
Mikkeli 392 237 390 031 382 982 466 900
Jyvaskyla 1295 161 1222390 1200 590 1444 445
Kuopio 1803 150 1795 365 1757714 2081316
Joensuu 622 014 632 233 623 580 725182
Kajaani 105 858 105 641 103 792 119 039
Total 9 267 940 9 208 197 8 953 569 11 206 970
Share 100 % 99 % 97 % 121 %

For the calculated total volume Loviisa-Kunda route would be slightly more expensive
(300 000€/year) than route via Vuosaari but remarkably cheaper than via Hanko. For an
individual transport company the cost impact is naturally dependent on routes serviced. For
example the travel to/from Kouvola or Lappeenranta is always cheaper via Loviisa-Kunda
compared to other ports.

3.5 Summary of findings and limitations

This chapter summarises the results of comparative results related measurements of mileage,
travel time and costs. Furthermore, it discusses the limitations of the study results.

The aggregate road distance within REFEC corridor towns on Loviisa-Kunda connection would
be 30-85% shorter. For driving time the range is 20-78%. If the ferry travelis included, the whole
travel time is about 10% longer in Vuosaari-Muuga and West Harbour-Old City, and about 40%
longer via Hanko-Paldiski.

The traffic of Finnish REFEC towns which transits Estonia and continues southwards using Via
Baltica has shorter trips to Port of Loviisa. However, they are leveled off with longer distance
from port of Kunda to Parnu where the routes from different Estonian ports (having ferry
connection to Finland) meet. When the aggregate travel times are compared route Loviisa-
Kunda is slightly longer (most cases under 30 minutes) than via Vuosaari-Muuga besides for trips
from Kouvola and Lappeenranta. All in all, the travel times are very much the same with
exception of Hanko-Paldiski which is clearly longer route (about 1-2 h). If the difference of
mileage in selecting different ports is considered with reference to the whole trip to Central
Europe, the relative differences between Loviisa-Kunda and Vuosaari-Muuga are marginal e.g.

34 The lower end of the freight potential of 20 000-40 000 trucks for Loviisa-Kunda ferry connection.
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for trips to Warsaw. The longer the trip the more relative differences even out. For trips to
Vienna the relative difference of mileages with West Harbour-Old City longer are less than two
percentage compared with Loviisa-Kunda.

The cost of using different routes were calculated with mileage-based vehicle costs, capital costs
and travel time savings costs developed by Finnish Transport Agency. The truck volume within
the REFEC corridor is estimated to be around 1100 trucks annually. This volume was allocated
to town-to-town trips. The aggregate cost turned out to be nearly 100 000 € less using Loviisa-
Kunda route compared to Vuosaari-Muuga and even more compared the other port
connections. The same exercise was made between Finnish REFEC towns and Parnu to estimate
the cost difference of different routings. The volume of 20 000 trucks (the lower end of range of
the REFEC cargo potential) was used in calculations. Loviisa-Kunda route aggregate cost proved
to be somewhat more expensive than Vuosaari-Muuga and West Harbour-Old City (3% and 1 %
respectively). However, the cost of individual trip like from Kouvola or Lappeenranta can be
cheapest via Loviisa-Kunda.

The results provide crude estimation how the foreseen Loviisa-Kunda ferry connection
compares with regard to mileage, travel time and costs. Within REFEC area it has a competitive
edge, and for the transports transiting Estonia the differences with Vuosaari-Muuga and West
harbor-0ld City are more or less the same. However, there are various factors that could not be
included in the calculations and have a role when considering the competitiveness of different
port options. These uncertainties are twofold: the factors that were used in calculation and the
factors that could not be operationalized in calculations.

The first reservation relates to the chosen weekday and time (Tuesday arrival at 9 o’clock) of
which the data was collected. In real life the traffic flow is scattered over the whole day. The
chosen timing probably somewhat degrades West Harbour-Old City routes position since the
rush hour is most strongly felt there. Furthermore, the sea travel times (ferry schedules) vary
depending on departure. The used durations in calculations were averages.

For the cost calculations the used values do not consider the possible variation on cost of ferry
ticket between different routes or shipping companies. These components have importance for
an individual transport company. The cost structure on the whole can vary a lot depending on
the transportation company (nationality, age of fleet, capital costs etc). Another importantissue,
affecting the route and port choice, is the rest time regulation of truck drivers. The driver can
drive a maximum of 4,5 hours which is followed with 45 minutes break. This can affect the
overall schedule of transport and port choice. The decisions are also influenced by the available
ferry schedules (time and frequency of departures). In spite of the various “real life” related
reservations, the results can be considered to give a reasonable overview of the impacts of the
foreseen Loviisa-Kunda ferry route in relation to the existing ferry connections.
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4 IMPACT TO CO; EMISSIONS
4.1 Focus changing to CO, emissions

The focus of discussion on the emissions into air has been recently been much on the carbon
dioxide emissions. The reason behind this alteration is the global climate change. The rise on
global mean surface temperature is strongly dependent on cumulative carbon dioxide
emissions. Among the emissions of shipping into air are carbon dioxide (CO,), nitrogen oxides
(NOy), sulphur oxides (SO4) and particulate matter (PM), while the SOx and NOx from ships
contribute to the degradation of air quality regionally.*®

There are two major agreements that pursue the CO; emissions reduction. One is the Paris
Agreement in 2016 and the other is IMO’s initial strategy on the reduction of greenhouse gas
emissions from ships in 2018. These two agreements are interrelated, and IMQ’s strategy
includes a specific reference to “a pathway of CO, emissions reduction consistent with the Paris
Agreement temperature goals”.3®

The aim of the Paris Climate Agreement is to keep global average temperature rises well below
two degrees relative to pre-industrial times and to work towards limiting global warming to less
than 1.5 degrees. Unlike the IMO'’s strategy, the Paris Agreement does not include quantitative
emission reduction obligations. Instead, appropriate financial flows, a new technology
framework and an enhanced capacity building framework will be put in place to reach these
ambitious goals. The Parties have an obligation to prepare nationally determined contribution,
which have to strengthen continuously.?’

Although, the reduction of the emissions from shipping has been important goal among the
industry for a long time, IMO’s strategy is a first statement where specific reduction targets for
greenhouse gas emissions from international shipping are set. Annual absolute GHG emissions,
despite the increase in traffic volumes, have to be reduced at least 50% by 2050. This can be
achieved if carbon intensity of transport work (grams per tonnekilometers) is reduced at least
40% by 2030 and 70% by 2050 compared to 2008 levels. These restrictions apply to all maritime
transport, not just new ships. 3

A precondition to emission reduction is accurate data. The EU's MRV (Monitoring, Reporting,
Verifying) emission measurement system is part of the measures to reduce emissions from
shipping. CO; emissions from shipping are measured and monitored with vessel-specific
accuracy and stored in a THETIS-MRV system. The results are reported to the European
Commission. Besides the EU’s MVR system, there is another data collection system (DCS) for

35 Gauss M. Gauss M., Jonson J.E, Moldanova J., Mellqvist J., Jalkanen J-P., Matthias V., Karl M. (2020).
Air pollution from shipping. < https://cshipp.eu/publications>, retrieved 1.7.2020.

36 IMO. Low carbon shipping and air pollution control.
http://www.imo.org/en/MediaCentre/HotTopics/GHG/Pages/default.aspx

37 United Nations (2015). The Paris Agreement. https://unfccc.int/process-and-meetings/the-paris-
agreement/the-paris-agreement, retrieved 1.6.2020.
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fuel oil consumption of ships, which is managed by IMO. The goal is to combine these two
systems in the future.®

The Finnish Meteorological Institute (FMI) estimates exhaust gas emissions from the Baltic Sea
shipping. The results are reported annually for HELCOM (Baltic Marine Environment Protection
Commission) in its Maritime Working Group meetings. The latest comparison of emissions from
the Baltic Sea Shipping reports the development of emissions in 2006-2018. The report®®
includes also analysis of energy efficiency of ships. Emissions are generated using the Ship Traffic
Emission Assessment Model (STEAM)*. According to the emission estimated for 2017%, ropax
vessels had the highest emissions among the vessel types sailing in the Baltic Sea, on the average
132 g per tkm.

4.2 Methods used in CO; emission comparisons in REFEC

Assessment of environmental impact of the proposed Loviisa-Kunda route included the analysis
and comparison of the CO, emissions of the current main road-sea routes with the alternative
road-sea routes between towns situated in REFEC project area, as well as to/from the Finnish
REFEC project area towns to Parnu. Emissions on road legs in Finland and Estonia, and total
emissions on the alternative road-sea routes were assessed, and the total amount of emissions
was then compared between the routes. Sensitivity analysis complemented the assessment with
different CO; emission factors for the sea transportation leg of the journey.

LIPASTO* is a unit emissions database developed by VTT Technical Research Centre of Finland.
The database covers emission factors for road, rail, waterborne (including freight and passenger
transport) and air transport as well as for other mobile machinery. For waterborne transport,
also international traffic is included. Emission figures are available for different vessel types,
vessel sizes and speed. For road transportation, figures are available for trucks and trailers, and
separated for both highway and urban driving.

For waterborne transportation, CO, quantities (emission factors) in LIPASTO are given for
example as grams per ton-kilometer (g/tkm, the transport of one net ton over one kilometre).

38 DNV GL (2020).EU MRV and IMO DCS. https://www.dnvgl.com/maritime/insights/topics/EU-MRV-
and-IMO-DCS/index.html

39 See e.g. Jalkanen, J.-P. & Johansson, L. (2019). Emissions from Baltic Sea shipping in 2006-2018.
MARITIME 19-2019. INF 5-2. Submission date 29.8.2019. https://portal.helcom.fi/default.aspx,
retrieved 1.7.2020.

40 Johansson, L., Jalkanen, J.-P. & Kukkonen, J. (2017). Global assessment of shipping emissions in 2015
on a high spatial and temporal resolution. doi:10.1016/j.atmosenv.2017.08.042, retrieved 3.6.2020.

4 Jalkanen, J.-P. & Johansson, L. (2018). Emissions from Baltic Sea Shipping in 2017. MARITIME 18-2018.
INF 4-3. Submission date 14.9.2018. https://portal.helcom.fi/default.aspx, retrieved 1.7.2020.

42 VTT (2017). LIPASTO. http://lipasto.vtt.fi/yksikkopaastot/indexe.htm, retrieved 5.5.2020.
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Average CO; emissions for different sizes of roro and ferry ships are presented in the following
table 4.1.2

Table 4.1. Average CO: emissions of a roro and ropax ship in 2016 in LIPASTO.

Type of vessel CO: [g/tkm]

Roro with speed of 18 knots [kn] and trailer capacity of 200 142 g/tkm

Roro dedicated for paper transport, with speed of 18 knots [kn] 121 g/tkm
and trailer capacity of 200

Ferry with speed of 18 knots [kn] and trailer capacity of 60 81 g/tkm
Roro with speed of 21 knots [kn] and trailer capacity of 300 101 g/tkm
Ropax with speed of 24 knots [kn] and trailer capacity of 300 145 g/tkm

For ferries, which carry both passengers and freight, 80% of emissions are allocated to
passengers and 20% to passengers. For ropax ship carrying both freight and passengers, 84% of
emissions are allocated to freight and 16 % to passengers. In the emission database, number of
transport units (truck or trailer) is 80%, and one loaded transport unit contains on average 14
tonnes load, and share of the empty units is 15%. The values were applied in this study.

For REFEC impact assessment, the roro vessel with speed of 18 knots [kn] and trailer capacity of

III

200 was selected as the “model” vessel used in the comparison for the alternative sea
transportation routes. Emissions of this vessel are 142 g per tkm. This vessel would have a
capacity of around 2800 lane meters which is more than is assumed to serve in the Loviisa-Kunda
route. However, the model vessel’s type, capacity and speed were nearest to the foreseen vessel

in the Loviisa-Kunda route available in the LIPASTO data.

For the routes between Kouvola and Rakvere, and Lappeenranta and Narva via different port
connections, a sensitivity analysis was conducted by comparing the emission levels if a ferry with
81 g/tkm would be used instead of 142 g/tkm.

Regarding the road transportation, the emission factor of LIPASTO for trucks with semi-trailer is
based to gross vehicle mass of 40 tonnes, and the pay load capacity of 25 tonnes (see example
in table 4.2. below). Instead of using existing emission factors from LIPASTO, the emission factor
for a truck loaded with 14 tonnes was calculated since it is the payload used in vessel emission
calculations. The emission of 14 ton payload capacity was calculated with help of unit emission
figures for empty and full loaded vehicles of LIPASTO*. The emission factors used in the study
are 58 g/tkm for highway driving and 96 g/tkm for urban driving.

43 http://lipasto.vtt.fi/yksikkopaastot/indexe.htm, retrieved 5.5.2020.

4 The formula for partial truck load emission is available on LIPASTO web site
http://lipasto.vtt.fi/yksikkopaastot/guide_tie.htm
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Table 4.2. COz emission factors of semi-trailer combinations in LIPASTO ref. own calculation.
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Truck with semi-trailer, 25 [t]. Average in Highway driving Urban driving
2016 for EURO I-VI. CO: [g/tkm] CO: [g/tkm]
Fully loaded (25t load) 38 66

Partially loaded (e.g. 70%) 49 82

Partially loaded (14t load, own calculation) 58 96

First, CO, emissions of a truck with 14 tonnes of cargo were calculated on the different
alternative road legs in Estonia and Finland, including both highway and urban driving. The
waterborne emissions of the alternative sea routes were then added to get the total emission
figures.

Besides individual town-to-town emission calculations, a summary calculation was done based
to the allocation of annual volume of the trucks between the REFEC towns. This was also
conducted for all the four alternative sea routes.

To estimate the share of freight transported between different regions, the results of the report
on freight traffic in the Helsinki passenger ferry ports*® was applied. There is no relevant O/D
statistics on port hinterland transports. The annual cargo potential within Estonian REFEC area
(four counties in northeastern Estonia) to/from Finland was estimated to be about 5 500
trucks*®. About 20 % of all truck traffic in passenger ports in Helsinki arrive/leave from REFEC
area in Finland. This 20%, (about 1 100 trucks) volume was further allocated to main Finnish
towns of each county in REFEC corridor to get town-to-town traffic volume between Finland and
Estonia. The town-to-town truck volumes are presented in table 4.3.

Table 4.3. The calculated annual truck volumes between the Finnish and Estonian REFEC towns.

Rakvere Paide Jogeva Kohtla-Jarve Na