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| NTRODUCTI ON

The International Waterway E40 (IWW E40) is one of the main inland waterways of international
importance, which development is supportedbogh the United Nations (UN) and the European
Union. IWW E40 runs througBdansk- Warsaw- Brest- Pinsk- Kyiv - Kherson area connecting the
Baltic Sea with the Black Sea basin.

The waterway running through the territory of Poland, Belarus and Ukraine conneséspibres of
Gdansk and Kherson. It is made of following rivers: Vistula, Bug, Mukhavets, Pina, Pripyat and
Dnieper. However, given the current hydrotechnical conditibis not possible to conduct inland
shipping on the section of the BRiver, between Warsaw and Brest.

The matter of shipping restoraticon the entire lengtbf the route wasftenundetaken at the Inland
Transport Committee of the United Nations Eaoim Commission for Europejational transport
ministries border regions and researieistitutionsin Poland Belarus, Ukraine and Germanys A&
result of joint discussions, eoncept to wdt on possibilities ofrevitalization of IWW E40 was
created.

Intemational waterway E40 is perceived, both by experts and the authorities of the three countries, as
an opportunity to relieve road congestion, reduce carbon dioxide emissions, improve transport services
in the hinterland of seaport@nd improve water managment including water retention and
development of tourism based on the use of waterways potential.

This report titles: Restoration of Inland Waterway E40 Dniépéistula: from Strategy to Planning is

the result of research implemented within the projéRestoration ofE40 waterway on the stretch
Dnieperi Vi stul a: from strategy to pl abordér Capgerafon nanc e
Programme PolandBelarusi Ukraine 20072013

PL-BY-UA Programme was funded by the European Commission andagipnsmoting crosborder
development processes on the Poligelarusiani Ukrainian bordering area. This goal is achieved
through the cdinancing of projects which results benefit the border regions.

This project is a grassroots initiative of threedss regions strongly interested in the revitalization of
international waterway E40: Brest Region in Belarus, Lublin Region in Poland and in Volyn Region in
the Ukraine. Reintroduction of shipping on the inland waterway route from the Baltic to theSglack

could become an impulse for socioeconomic development of less developed areas and for industrial
centredocated in the area it would be an efficient transport solution within the logistic supply chain.

The presented report whose primary goal was lexsthe optimal variant of E40 route in its existing
bottleneck between the VistuRiver and Mukhavets was made by an international consortium of
institutions from Poland, Belarus and Ukraine under the leadership of Maritime Institute in Gdansk.

The document was elaborated accordingly with requirements of Terms of Reference and it consists of
four parts

l. Analysis of Transport and Market Economics

Il. Assessment of social and environmental effects
Il Technical and navigational issues

V. Financial legal and institutional aspects

It should be emphasized that the realization of the idea of restoration of the waterway connecting the
Baltic Sea with the Black Sea through the Vistula and the Dnieper requires a serious revitalization and
modernization wdes, mainly on the Polish section between the Vistula and the Dnieper, but also to

2
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building and modernizing hydtechnical infrastructure on the Vistula River to ensure a continuous
and smooth transport of freight. The Vistula River also plays a key rot¢her water transport
connections passing through Polish territory. The report elaborates in detail issues spf cost
environmental safety and the possibility of using European best practices in creatinglibe/o
conditions for navigation on the VistuRiver andalongthe E40route.

It should be noted that along the missing link of E40 on the Bug River, between Warsaw and Brest,
there can be found valuable landscape and protected areas that belong to the European network of
protected areas "Natura 2000Therefore, planning and construction afydrotechnical and
engineeringnfrastructure in these areas and development of shipping will require a more thorough
study. Also a prescribed by law durations of research should be considered. A detailed drthiysis o
environmental conditionss included in a report developed for the assessment of environmental
impact.

In principle, this report should be used at national and regilewval to generatestrategies for
revitalization of inland waterways. In additighe report magonstitute anaterialsupportingpolicies

and developmendf companies conducting their activities based on the logistics infrastructure located
along thdWWw EA40.
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l. ANALYSI S OF TRANSPORT AND MARKET EC

1. Analysis of the transport market in the catchmentarea of the international
waterway E40

1.1.Methodology and delimitation of the area

International Waterway E40 (IWW E40) connects the Baltic Sea with the Black Sea. It starts in
Gdansk and later in the Poliglart runs along the Vistula and the Bug River, to Terespol, the Polish
Belarusian border. In the Belarusian parntuns across the riveMukhavets DnieperBug channel

Pina and Pripyativers to the BelarusiatUkrainian border. In the Ukrainiapart waterway E40is
formed bywaters ofthe Pripyat and the Dniepéwrers which leads to Kherson and the Black Sea.
The course of the waterway E4(Qpiesentedn Figure 1.
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Source:Elaboration basedn: Map of the AGN networklVhite paper on Efficient and Sustainable Inland Water
Transport, Inland Transport Committee, UNECE New York and Geneva 2011.

The total area of the regions through which runs E40 route is 392 949°0fnkinit is inhabited by
28690 834 people.

For the purpose of the analysis there were identified areas of direct impaSVoE40 revitalization
project. On the Polish sidbereare PomorskieMazovig Kujawsko- Pomorskie, Podlasie and Lublin
regions In Belarusregions ofBrest and Gomelvere indicatedand in Ukraine: Kherson, Cherkasy,
Chernihiv, DnipropetrovskKyiv, Kirovohrad, Poltava, Rivne, Volyn, Zaporizhia, Zhytonmggions
as well asKyiv City. Regions(oblasts)in Belarus and Ukrainedministratively correspondith
Polishregions (voivodeshipsHowever, whercargocatchment aeand freight market are discussed,
analysis surpasses the abalefined impact area.
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Market analysis includefreight and inland shipping in the EU and dather countrieson route
IWW E40 (Belarus, Poland and Ukraine). Transport market on the foute the Baltic Seato the
Black Sea is determined by thelumeof the cargo streasrgenerated ithe trade exchange between
Belarus, Polish and Ukrain@nd originating/destinedrom / to those countries in transihtough
Polish and Ukrainian sparts as well astransit of other countries using the territory of the three
countries in theargo transport

From the perspective @nieperi Vistula restoration project for the transport purposbgh is part

of an international waterway E40, an analysis of the volume and structure of the existing freight
market between Poland, Belarus and Ukraine was conducted. Based on the results of this analysis an
attempt was made to estimate the potentiasiifting cargo from land routes to the waterways and to
determine the potential demand fogight from the Polish economy. The research is based on Polish
foreign trade data from database of the Maritime Institute in Gdansk, and from the Analytical Cent

of Customs Administration in Warsaw.

1.2.Inland shipping in EU

In the EU in 2013 the share of inland waterway transport in total surface based carriages in terms of
ton-kilometres totalled % overland transport carriages expressed in volumes per tonnes (excluding
deepwater shipping and air and pipeline carriages). The prevailing waterway transport was performed
by the Netherlands 38.9%, then Romania and Belgium with 20% share each. Al§é&emany and
Bulgaria the inland waterway plays important role in cargo transport.

In freight between some seaports and their hinterland the inland transport is of special importance,
particularly for Rotterdam, Antwerp and Amsterddfig( 2).

Brema
Hamburg
Le Havre

Amsterdam
Antwerp

Rotterdam

0% 20% 40% 60% 80% 100%

m inland waterway transport mrailway transport = road transport

Fig. 2. Inland waterway transport share in catggmsport between European geds and hinterland

Source Just add water, Inland Navigation Europe, Brussels 2009.

In the structure of cargo transport by inland waterways in the Eurdjr@an countries, 28% of cargo
shipmentsconsistof coal, 14% of coke and oil products. Also relatively large share of total carriages
are agricultural products and chemicals as well as machineries and transport means (Fig. 3)
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Fig. 3. Percentage structure of inland waterway freight transport in EU in 2012.
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The share of inland shipping in cargo carriages in Poland, Belarus and Ukraine is siiynltoaar
than the EU averagd@4b.].

Tab.1. Inlandshippingshare in freightransporin EU and countriesf IWW E40

EU (28 countries) 1398 17.80 5924 75.40 526 6.70
Poland 231 12.60 1493 84.00 4.6 0.38
Ukraine 457 24.12 1260 68.48 4 0.23
Belarus 154 2971 189 40.85 4 0.96

Source:Elaboration based on data from: EUROSTAT and GUS

Realisation of IWW E40 investment woutdsultin an opportunityto increase volungeof bulk and
containerised cargo transported by inland shipping.

1.3.Cargo flows and transport services for trade exchange

The structure of transport in Belarus is dominated by pipeline transport. In recent years also transit
carried out by trucks has been developdygpamically In Belarus, the share of inland waterway
transport of goods is minor.

In Ukraine the dominant modef transport is road transport. From geopolitical reasons pipeline
transport is declining (gas from Russia) in favour of rail and road transport. Inland waterways despite
excellentnatural conditions for hydro- navigation, particularly in the Dnieper,roa relatively few

goods (Tab2).

Tab.?2. Freight transport structure in Ukraine by modes of transport (in min tons)

Zfr‘f‘lﬁgﬁ_” total 18050 19720 17650 18870 18530 18394
pipeline transport 2130 1870 1530 1550 1280 1284
16
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railway transport 4500 4990 4330 4690 4570 4436
road transport 11210 12670 11680 12530 12600 12597

Source:Own elaboratioasedn data from: The National Statistical Service of Ukraifiet @ nsport i gNc z

Ukrainy 2012. Rocznik statystyczny

Road transport in Poland has been increasing its dominant role over other transport means since the
1970s(Tah. 3).

Tab.3. Transportation and structure of freight transport in Poland

railway 382 482 282 187 217 231 233 228

road 863 2168 1292 1007 1588 1493 1553 1548

railway 300 176 171 147 113 129 126 124

road 67 78.6 785 79.2 829 835 84.0 84.1

Source:Elaboration based on data from GUS.

Polish trade exchange with Ukraine is dominated by rail transpbite trade with Belaru$ road
transpori(Tab.4).

Tab.4. Freight turnover of Polish foreign trade with Belarus and Ukraine in 2013, by modes of transport (thous.
tons)

Total 170881 46962 123919
- railway 125833 16920 108913
- road 41854 28938 12916
- other 3194 1104 2090

Belarus 48071 12765 35306
- railway 3055 256.8 487
- road 13598 9858 3740
- other 2418 339 2079

Ukraine 122810 34197 88613
- railway 93778 14352 79426
- road 28256 19080 9176
- other 77.6 76.5 11

Source:Elaboration of the Maritime Institute in GdansRepartment of Economics and Law, based on data

from Analytical Centre of Customs Administration in Warsaw.

The biggest tradpartners of the Republic of Belarus in export are Russia, Netherlands, Ukraine, and
then Poland, Germany, Latvia, Lithuania. In 2@&lue of export from Belarus to Russia amounted to
160796 million USD, i.e. 353% of total export, while the Netherlands, whis the second partner in
terms of export value75876 million USD, i.e. 16/% (Table 5). In imports, the main partner of
Belarus is also Russia, the value of turnover inZ2&hounted td@273996 million USD, i.e. 592%,
followed by Germany witl27256 million USD (5.9%) and Chin23639 million (5.1%).
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Tab.5. Trade partners in export and import of Poland, Belarus and Ukraine in 2012,

Value ($) 36389378800 | Value ($) 214476794173 | Value($) 53913302426
Key partners % Key partners % Key partners %
Russia 35.09 Germany 24.91 Russia 25.67
Netherlands 16.39 Great Britain 6.77 Turkey 5.36
Ukraine 12.06 Czech Republic 6.20 Egypt 4.22
Lithuania 7.10 France 5.83 Poland 3.75
Germany 3.75 Russia 551 Italy 3.61
Latvia 2.56 Italy 4.89 Kazakhstan 3.58
Poland 2.06 Netherlands 4.44 India 3.33
Kazakhstan 1.75 Ukraine 294 Belarus 3.28
Brazil 1.74 Sweden 2.63 China 259

Italy 147 Slovakia 252 Germany 2.39
S(;Bﬁ[ries 16.03 Othercountries 33.36 Other countries 4222

| IMPORT [ Belarus | IMPORT [  Poland [ IMPORT [ Ukraine |

Value ($) 40451397500 | Value ($) 216687292345 | Value ($) 54381409088
Key partners % Key partners % Key partners %
Russia 58.76 Germany 20.93 Russia 32.39
Germany 5.88 Russia 14.60 China 9.33
China 5.05 China 9.02 Germany 8.04
Ukraine 4.97 Italy 5.03 Belarus 5.99
Poland 2.90 France 3.92 Poland 421

Italy 2.05 Netherlands 3.79 USA 344
USA 1.14 Czech Republic 3.59 Italy 2.64
Netherlands 0.97 USA 2.61 Turkey 231
gzgcjt])lic 0.94 Great Britain 2.38 France 1.97
France 0.94 Korea South 2.32 Korea South 1.83
cogzﬁ[ries 16.39 Other countries 31.82 Other countrieg 27.85

Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law, based on data

from Global EDGE 2014

The largest Polish trade partner is Germany. In 2012 its share in total import amounted to 21.7% and
25.1% in exports. Russia the seond biggest trading partner iimports ts share amounted tt2.1%.

The second largest Polish exporting partner is United Kingéloam Ukraine Poland imported 1.1%

of goods and exported 2.8%itd total turnover of trade exchangeap. 5).

Ukraine is a rajor importer of energy resources: natural gas and crude oil. The value of imports in
2012 totalled 84.7 billion USD. In the import of goods to Ukraine, the share of the CIS cduntries
amounted to 40.7%, EU 30.9% and 20.2% Asian countries. The largebeisopgoods to Ukraine
remains Russia with 32.4% share in total imports. Pasreamounted tat.2% and Belaruan to

6%. In the commodity structure of import to Ukrai@2.5% of total importsare mineral products
(including 31% share oénergyresouceg, machinery and equipmenii5.5%, chemical products and
plastics- 15.4%, transport mean®.5% agricultural and food products8.9%.

CIS - Commonwealth of Independent States is a regional organisaiioprising offormer Soviet Republics
countries.
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According to theEU statistic§ commoditytrade betweenEU and Ukraine in 2013 amounted to
37.8billion EUR, representing 1.1% of Etbtal tradevalue which ranked Ukraine 23rd among the
EU's trading partner€On the other handn 2013,26.5% of Ukrainian exports and 35.1i%aports
accounted for EU member states.

1.4.Trade exchange between Belarus, Poland and Ukiree

International trade exchange illustrates the intensity of the functional relations with other countries.
Foreign trade is important for economic development and-tiasker cooperation, contributing to the
increase in production and income, transfieteshnology, growth of competitiveness and wealth of
society and the development of new technologies.

Polish trade with countries of Eastern Europe amount to little over 10% of the total value of Polish
exports, however, trade with these countries is iraportant for the eastern Polish regions. In terms

of cargo turnover the dominant partner is Russia, then Belarus and Ukraine. A common feature of
trade with these three countries is a strong political undertone.

In the structure of Polish exports to Bela the most important role is played by such commodity
groups as: machine products, chemical products, agricultural and food products, steel prodadts.
from Belarusis dominatedby mineral products (including liquefied propane and diesel), chemical
products (fertilizers), products made of wood and paper (priynadbod, firewood fibre board and
particle board), steel products

In 2013 Belarus ranked 21 among most important export markets for Polish economy and 34 place
among importers.

Polish tradeexchange with Belarus and Ukraine, in 20h%anted to 11088.1 thous. tonsncluding
export 4696.2 thous. tons, impori 391.9 thous. tons.

The value of Polish exports to Ukraine in 2012 amounted to 5,279.6 million USD. Ukraine's
participation in PoBh exports amounted to 2.89%. Among the recipiehtBolish goods Ukraine
ranked 8th place. According to Ukrainian statistics, the value of impfmim Pdand in 2012
amounted to 3,567.1 million US Poland is in fifth place among the major supplierth®Ukrainian
marketfollowing Russia, China, Germany and Belarus. The share of Polishtsripodkraine was
3.9% in 2011.

The Polish export to Ukraine is dominated by fuel and mineral oils and products of their distillation,
bituminous substances, minkeveaxes. In 2012, the cargo exported in this group amounted to 678.2
thous. tons, while exports of processed foods amounted only to 17.3 thous. tons. The value of imports
of goods from Ukraine to Poland in 2012i@unted to 2550.9 im USD, which representetl.31% of

the total value ofPolishimport. Among thegoodssuppliers toPoland,Ukraine ranked19. Polish

import from Ukraine is dminated bywood, wood productand charcoal.

Polish regions which recorded in 2012 the highest export to Ukraindsa@viaand Silesiaregionsi
both over 620 thous. tons.

2 Ukrainian statistics present different figures. Here we follow Economic Informiatitkraine, Polish Embassy
in Kyiv, February 2015.
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Fig. 4. Exports of goods to Ukraine from selected Polish regions

Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law, based on data
from Analytical Centre of Customs Administration

In 2012 Polish import from Ukraine was dominated by Pomeranian régip64.3 thous tors of
commoditiegFig. 5).
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Fig. 5. Import of goods from Ukraine to the Polish regions

Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law, based on data

from Analytical Centre of Customs Administration

The proximity of the border regions should favour intense trade change and indeed exchange of goods
on the Pbsh-BelarusiarUkrainian bordering regions shows a clear upward trend in recent years.

However, the participation of border regions in the regional structure of foreign trade is significantly
lower in comparison to the existing demographic and econowtiential measured by GDP of
individual countries. In 2011 Lublin province share in total Polish export amounted to only 1.6% and
1.1% in imports. The share of Brest in Belarus exports amounted to 6.3%, while in imports to 4.6%.
The share of Volyn in the Waine's foreign trade was 0.9% in exports and 1.3% in imports. This
reflects the relatively low level of international economic relations resulting flemipheralcharacter
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of these regions and low economic competitiveness of these areas.

In the structureof foreign trade of Lublin province, which is the site of the relatively strong
concentration of exports to Ukraine, the share of exports amounted to 10.3% (20iG8)he entire
Polish export$o 2.5%.

Belarussharein export valueof Lublin regionwas 3%. Polisisharein the import of Brest was 15.7%
while the share of Polish and Belarus imgoom Volyn respectively 12.6% and 10.1% (2011).

Tab.6. The value of trade between crdswrder area regions.

Lublin region
Export total 14064 16143 18125 14030 17260 21417
of which: Belarus 454 538
Ukraine 1474 1867
Import total 8713 11332 14880 10110 12905 16456
of which: Belarus 44.3
Ukraine 34.1
Brest region
Export total 9050 9601 11059 8833 11938 13966
of which: Poland 46.6 225 47.0 169 186 20.0
Ukraine 56.4 58.0 77.2 55.1 80.6 827
Import total 8412 856.1 11302 9247 12148 13873
of which: Poland 1365 1231 1502 1034 1606 2179
Ukraine 56.4 58.0 772 551 80.6 827
Volyn region
Export total 2696 3094 3136 2292 3271 4614
of which: Poland 245 313 281 26.3 333 325
Ukraine 126 10.7 15.2 9.5 129 151
Import total 5237 7731 8819 307.3 4299 756.4
of which: Poland 58.9 66.6 1117 65.7 1000 95.4
Ukraine 327 188 204 1838 287 76.3

SourceHa nd e | zagraniczny w Pol sce i Magopol sce w 2011 r .
2012 and data from the Central Statistical Office of the Brest, the Central Office of Statistics Volyn Oblast.

Companies of the Brest region develop tradeesahomic cooperation with more than 100 countries
worldwide including EU. The value of import of Volyn region in 2013 amounted to
1,131.4million USD and exports to 686.4 million USD. In 2013 he region maintained tedateons

with 76 countries in expt and 72 in imports.

Border regions are important trading partners. Major trading partners of Volyn region are: Germany,
Poland, Russia, Belarus, Hungary, France and Kazakhstan. For Brest region the main trade partners
include: Russia, Poland, Germany,ifzh Ukraine, Norway, Kazakhstan, the Netherlands, Italy and
Lithuania. Companies in the Brest region account for 4.7% of foreign trade turnover with Poland. The
main recipients of goods exported from Lublin region are Germany, Ukraine, France, Italyeand t
Netherlands. The share of exports to Belarus amounted to less than 3%

% GawlikowskaHu e c k e | K., Umi &Es ki S.: Handel - @wagnkavaniac zny  wi
krajowej i mi Adzynarodowe|j k o n kWyd.eEnmnest & Yioung; t\Varszawa j e w- d z
2011
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Export structure of individual border regions can be characterised by high export concenfmation
Lublin region five major export products agant for 36.1% oftotal export. High-tech goads are
exported mainly to ItalyUnited States and France. The largest exporters of Lubdjioninclude:

Meat CompanyG ME A TLukow, Komas, ConfectionerompanySolidarity, Agram, Black Red
White, Bury, LST Poland, Aliplast and Rolling Baas Factory.ln the eport of Volyn region

prevail forest products and wood industry, including wood, chipboard, carpentry and other products
made from raw wood. A growing trend shows exports of engimgeeroducts and light industry
products to the EU.

1.5. Transit

The concentration of infrastructure and location on the main road and rail routes offers vast
opportunities for cooperation. In recent years, there can be observed increase in cargo transit by road
through Belarus regions. Transit traffic throutle regiols comprisesalmost 80% of total exports of

the CIS countries to Western Europe. This in turn contributes to a high level of development of
infrastructureand administratiotiacilities associated witlexportservice. Between Belarus and CIS
courtriesappliesfree tradeagreementwhich allows dutyfree tradeof goods

For transit of goods by road, transport corridotlME30 BerlinWarsawBrestMinsk-Moscow plays
an important role Well-developed railway and road networks enabfficient handling of large
volumes of transit cargo. Through-M/ E30 travels about 200 thous. trucks per month.

Brest railway junction is one of the largest in Central and Eastern Europe handling cargo in transit
between CIS countries and the countdégVestern Europe in the directions of Moscow, Bryansk and

St. Petersburg An equally important role plays a railway junction at the logistesitre in
Malaszewicze in Lublin region in Terespol commune.

In transit through Ukraine pipeline transport plaaysdominant roleln 2012 throughUkrainian
territory nearly 5 million tons ofargo was transported by road andrayn over40 million tons(Tab.
7).

Tab.7. Transit of goods through Ukraine transport modes

Transport total 12489391 1000

pipeline 76 97838 61.64

railway 40 94014 3278

road 4 85003 3.88

inland navigation 7.78 0.01

Source:l nf or mat or ekonomiczny o krajach Swiat a, Ukr ai na
2014r.

An important source of cargo volumes for freight in IWW E40 may be Ukrainian seaports. In 2012
their turnover amounted to 154 min tons, including 7.7ianiltons of container traffic. Seaver
vessels can transport goods from seaports to econmeniteslocated of Ukraine located inland.
Figure 6 illustrates structure of cargo turnover in 2012 by cargo groups.
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Fig. 6. Cargoturnover structure in Ukrainian seaports in 2012.
Source:UkrainskiyeMorskiye Porty, May 2013

Cargo handling capacity of Ukrainian ports was used in 28386 depending on the cargo group.

Kyiv is already an important transport hub, which, due to dewedop of inland shipping transport
may become one of the key future European logistecdres Today,Kyiv is connected with port of
Odessa by highwayand twelane expressway with Minsk ardrther with Lithuanian and Latvian
Baltic ports. In addition, there are plans to cont@av by highway directly withCracow Berlin, and

the ports of the NortlSea At the same timemodernization of main railway lines being conducted
which provide fast connection with Western Europe via Poland. With appropriate organizational
solutionsin placeand necessary modernizatimwestmenbf the waterway, Ukraine could become an
important transit area for the EU, integrated into the development strategy oteh@iional sea
river transport. One of the essential conditions in this regard i€onsequent implementation  of
projecs improving navigability of the route and the reduction of fees for passage through the locks
and bridges.

Also in the transport dictions bound from Belarus towards the Baltic Sea a part of the cargo going
through the ports could be handled at the port hinterland by inland shipping. In this respect Polish
seaports should be taken into account as well as Geflimarbetween IWW E40 ah IWW E70),
Lithuanian, Latvian and Estoniaeaports Cargoturnovervolume at ports of selected countriés
presented in table. 8.

Tab.8. Turnover of selected seaports in the catchment area of IWW E40 (mln tons)

Import Export Total
Bulgaria 24.8 229 125 16.3 288
Denmark 99.7 87.1 497 381 87.8
Germany 2849 276 1747 1226 2973
Estonia 46.5 46 111 318 429
Latvia 59.7 58.7 177 595 67.1
Lithuania 26.1 379 161 236 398
Poland 54.8 595 35 293 64.3
Romania 477 381 16.8 26.8 436
23
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Import Export Total
Finland 99.6 1093 537 514 1051
Sweden 1781 1796 86.7 749 1616
Norway 2017 1951 69.3 140 2093
Turkey _ 3381 2188 1606 3794

Source:Eurostat

This applies above all to cargo carriedibiermodal transport, particularly containerized cargo and
empty containers.

Launching IWW E40 will createa convenientransportconnectionto carry goods from Western
Europe, especially in the Baltic Sea area, as well as the Netherlands and Ndiveaptmtries in the
Black Searethrough Poland, Belarus and Ukraine.

1.6.Inland shipping

Waterway with good navigation parameters stimulates economic development, attracts investors and
therefore has a beneficial effect on the growth in demand.

In 2012 Ukrainian waterways transported 4,295 thous. tons of goods (12,869 thous. tons in 2005 and
6,989 thous. tons in 2010), of which 75% was carried in the catchment area of IWWaB40)(

Tab.9. Territorial structure of the Ukrairialand waterway freight transport

thous. tons % thous. tons % thous. tons %
Ukraine 12 869 100 6 989 100 4 295 100
oblasts, total 8196 63.6 4526 64.6 3237 754
Kherson 552 4.3 740 106 369 8.6
Cherkasy 259 2 90 13 45 11
Chernihiv 590 4.6 116 17 0 0
Dnepropetrovsk 1524 118 650 9.3 598 139
Kyiv 0 0 0 0 0 0
Poltava 325 25 382 55 603 141
Zaporizhia 842 6.5 415 5.9 500 116
The city ofKyiv 4104 319 2133 30.3 1122 26.1
Source:Own elaboratiodbasedon data from: The National Statistical Service of Ukrahe (ans por t i gNcz

Ukrainy 2012. Rocznik statystyczny

In 2012 over 26% of inland waterway carriages in Ukraine was made within the city redg{giv pf
about 14% in Poltava arldnepropetrovskegions. The DniepeRiver ranks third among European
rivers in terms of length and catchment basin area. The potential of freight on the RiNnepés not
used accordingly to the existing needs national needs.

Freight on nland waterwagin Ukraine,like in other countries and in the EU inclugdsgreat exten
mostly: construction materialséarly63% d transported cargo in 2012)pn ore (12%)grain (nearly
10%) and other commodities: coaoke, fertilizers, metal products, machinery, papemdycugar,
etc. Steel products account for 40% of total Ukrainian exports.

The largest operator on the Ukrainian inland shipping market is a joint stock companyhillgkrri
that controls a fleet of nearly 200 vessels operating on routes between seaeangonts of
Mediterranean region, but also the Baltic region (Sweden) and the United Kingdom. The share of
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"Ukrrichflot" in the Ukrainian market for maritime and rivehippingis about 45%. Annudkeight

volume amounts toabout6 min tons and 2nin pasengers (mainly on intern&durist routesKyiv -

OdessKyiv, Kyiv - OdessaSevastopot Yalta - Kyiv). "Ukrrichflot” is also an owner o number
of river ports on the Dnieper (Mykolaiv, Kharkiv, ZaporizHimipropetrovsk

On the Dnieper River ifKyiv region there are favourable conditions for tourism development and
passenger shipping not only on a local scale. However, inland shipping does not play a significant
economic role in passenger transport. In 2013 share of inland water transport in passesgert in
Ukraine was barely 0.01% and the number of passengers amounted to 267.9 thous.

Kyiv river port has apotentialto occupy an important place in the development of transport and
logistics network.What ismore big natural depth of the Dniepe (3-5 meters) allowfor handling
containewvesselsHowever,in the upper Dniepehereare numerousavigationobstacles, such as low
bridges and six lockwith high fees for passage. Therefore, in the present circumstineeheaper

to transport gods from Kyiv to Odessa by train. In recent years, the industry, especially heavy
industry, is systematicallyshifted to other regions of the country. This opeas opportunity for
locatingindustrial zonesn close proximity toKyiv river ports, for examgl, to Chernihiviocated on

the Desn&River, or Belarusian Gomel.

In order to change the character of Ukrainian river ports from bulk ports to unjveragr
investments in handling terminadse requirechnd a wider introduction of informationiechnologies
and multimodal solutions a must

In the transport systems of Belarus and Poland inland waterways plays a marginal role. Basic transport
work is done by road or railways, despite the fact that these countries are located alordSNotith
and East West transport corridors which benefits inland shipping development.

The main cargo transported by ships on rivers in Belarus are sand, gravel, building stone, wood,
potash, granulated slag, andavyandoversizedcarga Transport is performedetween sucportsas

Brest, PinskMikashevichj Mozyr, Rechitsa, Gomel, Mogilev, Bobruisk, Vitebsk and Grodno. The
role of water transport in the carriage of passengers idestdll significanthan in case of freightn

Poland the share of inland watey transporin carriage ofgoodswasmuch lower than the average

for the whole Europeaiynion - in 2013 6.7% sharein the transport of goods in téilometres-

without deep sea shippingjr transport and pipelines).

Also in the Polish foreign tradeland waterways does not play a significant role. Waterway freight in

the import of goods to Poland and Polish exports are irregular and reach only hundreds of thousands of
tons per year mainly to and from Germany. Yet in the 1980s inaerwayfreight reached 2@nin

tons. Currently, the share of thimnsportbranchin overall freight does not exceed 1%. Even more
marginalis therole of waterway to serve Poliskeaportsinterland If navigability of IWW E40 is

resumed seaports lying in theatchmentarea of the routéin Poland, Gdansk, Gdynia, Elblag) will

have the ability to transport goods between the port and the hinterland by an additional mode of
transport.

In 2012 in Poland nearly 45% of goods transported by inland waterways were metal ootiseand
mining and quarrying products, and 17.2&&al(along with crude oil and natural ga$yansportof oil
products, chemicals, food products was of little importance

For the analysis of E40 development, data on existing freight on Viglalerway (VWW) are
significant. Transport of goods on VWW route represents 10% of transport waterways in Poland.
Freight on VWW is performed by a small number of sbiners, offering very small and already
outdatedvesselslf all necessary investments opening diseaswater routes are implemented, IWW
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E40 and VWW, it isnecessary to build capacity of entrepreneurs and vessels capable of meeting
transpordemand.

In the longterm perspective, inland shipping will shift into servicing significantly more containerised
cargo as well as general cargo andaoEstablishmenbf an integrated European network of inland
waterwaysUKkrainian rivers may becomimportant arteries linking Europe with the Baltic areas
located further to the east and south. The expected dynaovthgof seaiver freight in Ukraine
justifies making plans for new water connections betweemadlsesof the BlackSeaand the Baltic
catchmentrearivers, including the possibilitio transport goodsom Gdansk to Odesghrough the
Vistula andPripyatrivers andrevitalisedDnieperBug channel

1.7.Transport corridors and logistics infrastructure

During the second Pan European Conference on Crete in 1994, 9 corridors were designated in Central
and Eastern Europe. A ‘"l@ransport corridor was intdnced during the next conference in Helsinki in
1997 and others were modified which illustrated by figure 7 below.

The European Union adopting the THN program aimed at stimulating investment in infrastructure

in order to create an integrated transpatiwork covering all member states, all modes of transport
and to take into account the location of tr&wsopean transport corridors. Starting from these
assumptions, a core network was developed connecting the strategically important multimodal nodes
and links creating "transport corridors". There were proposed 9 corridors of European transport
network having strategic importance for the European wide transport system and a comprehensive
network.

Through the territory of Belarus and Ukraine run two Pamofgean transport corridors of major
importance to revitalisation of IWW E40:

9 Corridor no. 2- Berlini Poznan Warsawi Bresti Minski Smolensk’ Moscowi Nizhniy
Novgorod. Corridor no. 2 covers Warsawrest section of thE40inland waterway;

1 Corrida no. 9 - Helsinki T Vyborg i Sankt Petersburg Pskovi Gomel i Kyiv 1
Lyubashivkai Chisinaui Bucharesi Dimitrovgradi Alexandroupolis, including Minsk and
Gomel variants. In the Ukraine and Belarus the corridor covers section &4thmland
watervay.

Additionally through Ukraine run two other European transport corridors:
9 Corridor no. 3- Brussels’ Aacheni Colognei Dresdeni Wroclawi Katowicei Cracowi
Lviv T Kyiv;
9 Corridor no. 5 Venicel Trieste/Kopefi Ljubljanai Maribori Budapesi Uzhhorodi Lviv
T Kyiv.

* TransEuropean Transport Networks

® Regulation (EU) Nd.315/2013 of the European Parliament and of the Council of 11 December 2013 on Union
guidelines for the development of the trdfhwopean transport network and repealing Decision No
661/2010/EU.
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Fig. 7. Map of Pan Europeatransport corridors

Source Transport Infrastructure Needs Assessment (TINA)
On the territory of Ukraine international transport corridor TRACECA was also designated which
links Europe through the Caucasus and the Bl&ek with Asian countries like Turkmenistan,
Uzbekistan etc. Currently development of the corridor includes 18tmes, including Ukraine.
However, Belarus may also benefit if the corridor is fully established.

Through Polish territory run two European transport corridors included in theTTigwork:

1. Baltic - Adriatic runs from Swinoujscié Gdyniai Katowice - Ostrava / Zilina- Bratislava /
Vienna / KlagenfurJdine-Venice / Trieste / Bologna / Ravenna.

2. North Sea Baltic Sea will bring together Wilhelmshaven / Bremerhaven / Hamburg / Amsterdam
/ Rotterdam / Antwerfachen / BerlinWarsawTerespol(PolishBelarusian border) / Kaundiga
Tallinn.

Through thdransborderreas of Lublin, Brest and Volyn regions runs transport corridor II:

9 European roade30 - Berlini Poznait Warsaw SiedIce Biala Podlaska Brest Minsk-
Smolersk- Moscow On Polish gile within the corridor there is National Road no.2 and on
Belarusiarside M1 highway

1 Europeanrailway line E20 - Kunowicd Poznaii Warsaw- Biala Podlaska Terespol
Brest On Polish side within the corridor there is Railway Line no.23and

TransEuropean transport network TENsupplementshe above routes and includes:

9 international roadE372 Warsaw Lublini Zamosé&Lviv. This line runs only in Polish
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territory i National Road nol7,

9 international roadE373- Radoni Lublini Cheimi DorohuskKyiv. On Polish side network is
made of National Road no. 12 and Exmway S12,0n Ukrainian side: International Road
MOQ9. This is theshortestoad link betweeiKyiv and Wesern Europe

9 international railwaye30 - WarsawLublin-DorohuskKyiv. On Polish sideetwork is made
of Railwayline no.7, and on Ukrainian side main railwage Kovel-Kyiv,

1 Broad Gauge Metallurgy Line, railway line §gHS) Upper SilesiaUkrainian bordefin
Hrubieszow main railway line fronBrestto Minsk.

Figure 8 presents locatioof border regions of Lublin, Brest and Volyn along Eastest- East
transport integrated into the TENnetwork.

Despite the fawvarable locationin the vicinity of important international transport corridors,
determiningexternal accessibility, theorde area is characterized by low density of road and railway
infrastructure Density of public roads with hard surfager 100km? in Lublin region amounts to 84.9

km, in Brestregion- 31.9 kmand inVolyn region28.5 km.Density of the railway network is 3 km
perl00 km] in the Vol yaygionarad.il lomin Lubinedon Khese indicat®&s e s t
arebelowthe national average

Brest oblast

Bpecmcran o6nacms

Lubelskie
region

Volyn oblast

Bonuwcexa obnacms
LEGEND:

cross-border transport routes

national roads

other important roads
............ railway lines
internartional road marking
international railway line marking
international airports

other airports

road border crossing points
Lviv oblast

Nsalecoxa obnacms

rail border crossing points

LUBLIN regional capital
Yy Sambor
Cantip
D Keaboik county capital with a population of over 30thous.

.,le T

with county rights

) Wesseysaw  county capital with a population of 15-30 thous.
county capital with a population to 15 thous.

wewsss  national border
s Tegion border

Fig. 8. International transport infrastructure THNborder regios: Lublin, Brest and Volyn.
SourceSt rategia wsp-§gpracy transgranicznej wojew-dztwa |
wodgy ki ego i obwod+«020.kuklie2¥3i ego na | ata 2014

Location of railway and road network is closely linked with the tiocaof the strategic logistics
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infrastructure vital for the entire area. In terms of improving the logistics infrastructure there are many
projects to be realised in crelgsrder area, including:

1  modernization of handling equipment and extensiostadking yards,

9 construction ofterminal for combinedtransport on railway line no.7 in relation Lublin
Swidnik with access to national roads A@,17 and19,

1 construction of logistics centres orohusk Hrebene and Puhwy in connection with the
infrastructure of bordecrossingn Dorohusk,

9 construction of interregional logistics centre inkbwin connection with the infrastructure of
railway juncture no2/E20Warsavi Terespol, no12/G-E20,

1 modernsation of logisticxentres in Bresfareaof 3 ha, locatedb00 m from M1 highway)
andBaranovichi(areaof 0.5 ha, located Rm from M1 highway,

9 construction ofKozlovichi-2 centre,with areaof 132 ha, located in the vicinity of M1
highway, extension of existing transpmmfrastructure

T construction of logistics centrés Pinsk withareaof 1.6 ha, located in the vicinity of Brest
Gomel,

1 development of investment area near customs pokomtovichi by the railway station Brest
North.

Eurocentrum Logistics irMalaszewicze, commune of Terespol, is a key handling terminal for
combined transport on the eastern borders of the EU. The facility consists of 7 different handling
terminals, i.e. container terminal; bulk terminal for ores, fertilizers; dry bulk maten&ildy cereals,
unitised cargo (according to the international agreement AGT&@mbined transport terminal
(handling and transport of trucks on railway platforms). This point is an important hub for intermodal
trains, including:

9 Ost Wind- Berlin/Grossleereii Frankfuri Rzepin MalaszewiczéBrest Osinovka

Krasnoyé Moskva/Bekasovo
1 RotterdamMalaszewiczdrain,
A Mo n an¥dcton container train

The main point of transshipment of Brest region is BBedtamozhservisThe facility complements

the infrastructure of the international road border crosBmmachevoExport services constitute 80%

of all transport services of the complex. Favourable geographical location is crucial in the success of
the facility.

Similar beneficial location can boast Lublin region. The longest broad gauge railway line in Poland
LHS, combines Polish Ukrainian railway border crossingrubieszow/ Izow with Silesiathrough
Slavkov inZaglebie Dabrowskiarea (25 km from Katowice)Lengthof the LHS lineis 400 km and
runsthrough fivePolish regionsLublin, Podkarpackie, Swiekrzyskie,Malopolskie and Silesid HS
railway line is essential for thimterregionaldevelopment. In the future, the potential of line may

be usedo generat development potential of Volyregion

Along the borders of Lublin, Brest and Volyn regiahere are located 15 border crossing points,
including 10 road4 rail and 3 passagé®rder crossings handlifgeightand passengéraffic.

However, insufficieh density of roads and their low quality greatly reduce the internal cohesion of
crossborder area. It is therefore necessary to gradually expand and modernize transport infrastructure
and to develop alternative modes of transport, which would also incliaghel waterway shipping.

®European Agreement on Important International Combined Beankines
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2. Assessment of the potential for capturing the market and cargo supply flows for
inland shipping

2.1. Inland waterway shipping as a part of transport system

Inland shipping is part of the economic system of the country and trassibaststem. Shipping, like
other modes of transport, meets the transportation needs of other sectors of national economy but also
in wider scale, needs of European economic system.

Forecasts studiésonducted by Maritime Institute in Gdansk indicate thatdargo typehaving the
greatest growth potential fehifting to inland waterwayss mainly bulkcargo, namely coasand and
gravel,but alsobuilding materials, energy resourcasjnicipal wastand heavyand oversized cargo

In comparison to other tnaport modes (truck, wagon), inland waterway transport vseselswith
relatively large capacity and presents possibility to form a whole set of barges. A large cubic capacity
means that they are well adapted to carry large cargo loads or single fietesual, oversized
cargo. Characteristics of inland waterway transport make it suitable for carriage of bulk cargo between
the points of origin and destination, situated in close proximity to the waterway, includingtseapor
and major industrial plantdt also allows for carriage of cargo nelationswhere other transport
modes cannot be usedich is true for heavy and oversized cargaargovulnerable to Bocks, as

well as liquid carg@and highly processegatoducts

MIGs forecastsndicatea significant increase in carriagef containerized cargo. Standardization and
massscaleof container use meatisattheir transportanbe done byall means of transport within the
modern logistics anchultimodaltranspot solutions.

Inland shipping plays an important role in the containers transport in Western European countries
bordering the North Sea. However container transport in Poland differs significantly from transport
patterns in the old EU countrieminland waterway trarmort is negligible in transport of containers.

Development forecasts for inland shipping the Europe and Poland presented in various reports show
that the inland waterway transport will grow. Mostly it is due to the existing EU transport policy and
various supporting instruments used. Any development forecast for transport in Poland should take
into account the revitalization of waterways and inland shipping, as congestion of other transport
modes and the costs associated with it might lead to changeidbceand cargo flows.

In light of the anticipated increase in freight transport and the development of multimodal logistics
chains, rivers included in the area of international waterway E40 can become major arteries linking
Western Europe, particularly éhcountries around the Baltic Sea to the countries of Seagtern

Europe and the Southern Caucasus and Central Asia. This connection has great development potential
and can significantly improve the transport of goods from north to south to BelarusmdJiRassian
seaports on the Black Sea, Georgia and Turkey, and from east to west.

Suitable transport policy supporting development oflaed transport chains, shesg¢a shipping and
multimodal transport including inland shipping will give opportunity &fficient development of
container services at IWW E40.

" prowadzonem.inw ramach realizacji projektu INWAPOModer ni zacja Wodnych Dr-g
Port-w Morskich w ramach mPprojekadNCOMATRANR w r@manht programu Eur o p e
EUREKA LOGCHAIN
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2.2. Cargo supply
2.2.1. Factorsgeneratingdemand for cargo transport

Freight and passenger carriage are embedded in the transport system, and this in turn is part of a
specific system of economic ardcial infrastructufe Thus, demand for transport services depends on
many factors, including:

9 current state and prospects of the econemgtional income per capita and consumption
level,

technological progress,

development anstate of infrastructuref individual transport modes
number and structure of inhabitants

structure of the economy and the location of industry,

direction, structure and volume of foreign trade,
technicalconditions,

natural conditions,

organizational and administratieenditions

legal, economic and financial conditions.

= =4 =4 4 -4 -4 -4 - -4

Many factors also influence development of demand for inland shipping transport which debend on
1 trends in demand for cargo and passengers transport,
I changes in transport modal split and in partictiter role of inland waterway transport in
meeting the transport needs,
1 navigation conditions that may be achieved at the analysed waterway

Growing demand for cargo and passenger freight poses new challenges for transport system and the
economy, which requér existing transport system to meet new needs, and ensure compliance of
development directions with modern seeiconomic trends.

Many of the factors affecting the freight by inland shippiaige due to thecharacteristicsof
infrastructure of waterwaysstate of nland waterways primarilinfluencesdemand (which depends
largely on thegeographicapattern ofwaterways and its conformity with car§ows boundfor inland
shipping, rolling stock, (hich size, speedlesign etcdepend on the quality evate routeg and the
possibility of 24-hour shipping. These elements, in turn, shaibe capacity of the waterwaynd
transport technologiassed influence thevolumeand structure ofreight and thus the cost per unit in
inland shipping. An important faatanfluencing costs is theangeand structure of infrastructure
investmentsnto the waterway. In turn, the unit cost plays an important role in shapinglinmeand
structure of demand for transport by inland waterdfays

2.2.2. Basicmacroeconomicindicators for Poland, Belarus and Ukraine

It wasimpossibleto avoid the negative impact ahfavourableexternal conditions (recession in the
euro zone since 2012) that weaken economic situation in most European countries including Belarus,
Poland and kraine.

Republic of Belarus is situadl in the area of 207.6 thous k m] with about 9.5 mi
Since June 2010, the country is a member of Customs Union of BBlasstaKazakhstan and

. Por. S. Dorosiewicz; Czy istniejN granice wzrostu p
Woj ew-Mrz-kla K. , Ro {PisiceewitziAAR A ) | Baspopytunkawpi zeasaye
drogN WO6dnRoBorski UrzNd Marszagkowski, Sopot 2011
YWoj ew-Krz-kla K., RodPUsiczewitkziAARa| i Gaspopytunkawpizewsayed
drogN WodnRomor ski Ur zNd Marszagkowski, Sopot 2011
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included in the Common Economic Area, created by thesatdes. In 2008, a record year, GDP
growth amounted to 10%. In 2009, as a resule@dnomic crisis, a slowdown is observaadd a
decline in industrial production by 2.8%.

Poland occupies an area of 311.9 théms’ and has a population okarly 38 millon people. From
May 2004Poland is a member of the European Unioountry's economy, after a period of reform in
the earlyl990s is experiencing a period of economic growth, although the growtHnr&e10 GDP
increased by 3.9% in 201y 4.5% in 2012by 1.9%.

Ukraine is the second largest European country in terms of occupied territory with an area of
603.5t hous. kmj. At the end of 2013 Ukraine had a
almost 69% was urban population.

Sociceconomidndicators of Belarus, Ukraine and Poland are presented in @&blkdw.

Tab.10. Selected socmconomic indicators of Belarus, Poland and Ukraine.

| Specification |

Total area k m] 207.600 312.685 603.550
Land use: % in 2011
agricultural land 43.7 48.2 71.2
arable land 27.2 36..2 56..1
permanentrops 0.6 13 15
grassland 159 10.7 136
forests 42.7 306 16.8
other 13.6 21.2 12
Irrigated lands k m] 1.150 (2003), 11.157(2007) 21.750 (2010)
Renewable water resources k mj 58 61.6 139.6 (2011)
Number of inhabitants thous. (2015) 9.5897 38.5622 44.4295
Demographic burden indicatorg % (2015) 43 438 433
Rate of population growth % (2015) -0.2 -0.09 -0.6
Balanceof migration migr./thous. inhab. 0.7 -0.46 -2.25 (2015)
Urbanization: % 767 605 697
Percentage of urban populatior
Averagelife expectancy: years 7248 774 7157
PKB per capita UsD 17700 23900 8700
GDP revenue structure 4 %
sector:
Agriculture 7.3 3.7 121
Industry 37 32 29
Services 55.7 64.3 58.8
Workforce min 4546 18.26 2211
Railway lines km 5.528 19.837 21.733
Roads km 86.392 412035 169.694
Waterways km 2.500 3.997 . .1'672
(mainly Dnieper)

Source:World FactBook 2015
2.2.3. Cargo supply forecast for inland shipping
Cargo flow model

Forecasts based on relevant methodological basisaapeerequisite for effective business and
investment decisions. Research of the demand for transport services in general and regional dimension
are most often used while forecasting the development of the transport system and projection of future
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investmat activities.

Making a development forecasts for transport route, which virtually does not exist and carriages which
are not yet offered, is possible using transport forecast models. Forecast and analyses of development
as well as cargo and passengergpamtscenarios included in many studies and projects implemented

for EU DG TREN. Forecast made usifgiRANS-TOOL, VISUM model and others for European
Commission are basis for future transport development actions and EU transport policy. Forecast
included nany development factors such as increase in population, macroeconomic data, oil prices
and technical development etc. Similar forecast will be elaborated for BA®VFor this reason, we

will present the already existing forecasts done in recent yeavsstoia waterway and other selected

inland waterway as they have similar charactéWt@/ E 40 waterway.

Great demand for transport forecasts is primarily the result of the specificity of infrastructure,
especially its longevity, time of realisation andgtcd-orecasts for freight transport and modal split are
elaborated by professional entities and constantly updated along with the changing social and
economic conditions.

Effectiveness of the forecast is largely determined by the relevant data, expepergeastic team

and selection of appropriate methodology. The studies that elaborate quantitative research of the
demand use, among others, extrapolation of the trend, comparative methods and econometric
modelling.

Waterways are the weakest link in thansport infrastructure. This is particularly true in Central
Europe, and especially Poland. Waterways presdntéde reportare analysed in the model from
optimistic viewpoint because they may seem to be the main ways geographitidllyin practice
shipping may be difficult of simplympossible(as in the case of E40). However, after serious recent
investments in road, rail and air infrastructure, it is time to draw attention to the waterways.

Model of transport network along the corridor of internmagilowaterway E40 for the Polish territory

was built on the basis of the National Traffic Model 2008 (a similar method is also used in forecasting
traffic on the waterways in the Netherlands), while for the arddkodine and Belaruthe network
wassimplified to the schematic connections by rail, road and walgs Distances between citiese

given in real figuresdespite the simplifications for route$ cargo carriage in theansport network.
Model of transport network has been divided into apprderizategories (using the attribute "link
types") allowing to differentiate types of cressctions due to travel time andpacity In case of road
network, sections differentiated due to the crasstion (number of lanes), tlkapacityand speed of

free traffic. Parameterization of the netwosdectionswas done in order toassign them to the
appropriate valuef®r the traffic conditions (travel) in the motiadl period, .e.one day

Model of cargo flows has been developed using the tool to simulateotheflgoods based on the
PTV Visum environment. The tool often used in the research allewezdingan interactive model,
which takes into account the structure of modal split flows.

In order to determine cargo flows bound to the area, firstly modeifidsrdther transport modes.

For the part of the model concerning Polish territory, the model was built in a classical way, with
sections and nodal points which are assigned traffic parameters and coordinates locating these
elements in the field. As a stimg point basic system of national arefjionalroads was adopted
Basically, as nodal points in the road network mallelfollowing sits were included

1 existing and planned intersectgof national and regional roads,
9 locations of changes mvadcrosssection
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1 places where a change in the readroundingakes placéf.ex. outer city road changes into
urban builtup area, etc.).

In order to provide a faithful representation of the national and regional road network a total of 48
basic types ofextions was defined in the model. In addition, an average speagaffiof for specific
transport modegTab. 11).

Tab.11 Adopted communication speed for thedelledmodes of transport

Road 45

River (downstream) 12
River (upstream) 9
Rail 28

Source:Maritime Institute in GdanskDepartment of Economics and Law

Demand model was developed on the assumption that the area is mapped in the corridor of inland
waterway E40. Transport areas coragpwith division intocommunesand cities through which runs

E40 waterway. All external areas and other areas outside the corridor of E40 waterway were
aggregated into four regions corresponding to a given pdpolaind It should be emphasized that
division andits resolution results from direct adaptation of the national model to the needs of the
Dnieper connection with the Vistul&his methodology does naffectthe model thus leaving them

in the model.

The demand model takes into accountcédinties, 29 cities and 7 border crossings. Range of the
model is shown on attached map (Fig. 9).

Initial data to build the model of demand were prepared by Maritime Institwdeconcernedhe
volume of cargotransported between Belarus and Ukraine, Rolish regionsvolumeand direction

of foreign tradeof all three countries and the volume of transit through these countries. Also
macroeconomic aspects of soeiconomic development of the study area waken into account.
Based orthese data citjocaed along IWW E40 were choseficcording to these data, it was founded
traffic movemenbf goodsmodelbetween the towns located along the waterway E40 and Belarus and
Ukrainewas constructed

For the area of Belarus data on volume of transported goodedretPoland and Ukraine was used,
and value of cargo flows in Ukraine among its regions. For the purposes of the model, these data were
aggregated to the cities located along the waterway corridor E40.

To be able to fully reproduce the cargo traffic betweeuntries, it was necessary to create a matrix of
movement between cities in different countries. The volume of the goods was distributed
proportionally to the total amount of goods from the country concerned (Tab. 12).
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Fig. 9. Transport modedrea
Source:Szarata A.: Opracowanie prognoz ruchu dla potrzeb Projektu z wykorzystaniem programu PTV VISUM.
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Fig. 10. The intensity of cargo flows in the catchment area of E40 waterway [tons/year].
Source:SzarataA.: Opracowanie prognoz ruchu dla potrzeb Projektu z wykorzystaniem programu PTV VISUM.
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Tab.12 Summary otargo volumedetween Poland and Ukraiftens peryea)

E40-Gdansk 0 3878 23820 32129 3878 4432 2216 3324 1108 2216 67429 55571 12667 21238 77048 121333 117476 127238
E40-ByngSZCZ 5540 0 34029 45899 5540 6331 3165 4748 1583 3165 53943 44457 10133 16990 61638 97067 93981 101790
E40-Warsaw 66398 66398 0 550155 66398 75883 37942 56913 18971 37942 431543 355657 81067 135924 493105 776533 751848 814324
E40-Brest 26091 26091 160273 0 26091 29818 14909 22364 7455 14909| 539429 444571 101333 169905 616381 970667 939810 1017905
E40-Pinsk 29863 29863 183446( 247439 0 34129 17065 25597 8532 17065 67429 55571 12667 21238 77048 121333 117476 127238
E40-MOZyI’ 193667 193667 1189667 1604667| 193667 0 110667 166000 55333 110667 80914 66686 15200 25486 92457 145600 140971 152686
E40-KyiV 47028 47028 288887 389662 47028 53746 0 40310 13437 26873 53943 44457 10133 16990 61638 97067 93981 101790
E4(}Dniprodzerzhinsk 17850 17850 109650 147900 17850 20400 10200 0 5100 10200 53943 44457 10133 16990 61638 97067 93981 101790
E40—Dnipr0pietr0wsk 5785 5785 35535 47931 5785 6611 3306 4958 0 3306 40457 33343 7600 12743 46229 72800 70486 76343
E40-Kherson 47028 47028 288887 389662 47028 53746 26873 40310 13437 0 26971 22229 5067 8495 30819 48533 46990 50895
Minsk 64342 64342 395247 533123 64342 73534 36767 55151 18384 36767 0 49000 1000 8000 0 24000 21000 25000
Bialystok 2973 2973 18260 24630 2973 3397 1699 2548 849 1699 0 0 0 0 0 0 0 0
Lublin 5705 5705 35048 47274 5705 6521 3260 4890 1630 3260 0 0 0 0 0 0 0 0
Olsztyn 575 575 3534 4767 575 658 329 493 164 329 0 0 0 0 0 0 0 0
E40-Kobrin 77336 77336 475062 640781 77336 88384 44192 66288 22096 44192 0 11000 0 2000 0 5000 5000 5000
The south eastern Polar] 37925 37925 232966| 314233 37925 43342 21671 32507 10836 21671 120000 0 0 0 6000 0 0 0
The south western Polar 33753 33753 207342 279671 33753 38575 19288 28932 9644 19288 87000 0 0 0 4000 0 0 0
The north eastern Polan 40658 40658 249753| 336877 40658 46466 23233 34849 11616 23233 120000 0 0 0 6000 0 0 0

Source:Inputs to the model prepared by the Maritime Institute in Gdampartment of Economics and Law; calculation: Szarata A.: Opracowanie prognoz ruchu dla
potrzeb Projektu z wykorzystaniem programu PTV VISUM.
































































































































































































































































































































































































































































































