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EXECUTIVE SUMMARY

The objectives of the Master Plan revision were (a) to analyse the results of the road and rail
infrastructure development in 25 participating countries of Central, Eastern and South-Eastern
Europe and the Caucasus in the period 2005 to 2010, (b) to describe the existing status of road
and rail networks, and (c) to set out the road and rail networks development programme until
the year 2020.

Five years ago, the United Nations Economic Commission for Europe (UNECE) published
the original Trans-European North-South Motorway (TEM) and Trans-European Railway
(TER) projects Master Plan, presenting a reliable and pragmatic short-, medium- and long-term
investment strategy for developing road, rail and combined transport backbone networks in
the participating countries. The original Master Plan proved to be an important step towards
improving the transport sector performance in the study region. Many targeted investments —
for example, about 45 % of the 491 road and rail projects contained in the original Master Plan —
have been completed.

Since the creation of the original Master Plan, important political, economic and technological
changes have taken place and new challenges have emerged. Four additional countries — Albania,
Armenia, Azerbaijan and Montenegro — have joined the revision process.

The slower than expected economic growth in some participating countries unfortunately
has resulted in a minimal growth of their passenger and freight transport sectors. Budgetary
constraints in many of the countries have limited transport infrastructure development. However,
the original Master Plan had already acknowledged that the range of possible investments would
greatly exceed the immediate and foreseeable capacities of national and international bodies to
fund all the identified projects. The original Master Plan did not foresee the global crisis of 2008
and 2009, the consequences of which further deepened the imbalances between the investment
needs and the funding sources.

The revised Master Plan endeavours to take the recent and expected future developments into
account. First of all, it addresses the modifications of the TEM and TER Master Plan backbone
networks identified in 2005. Furthermore, it reflects changes in traffic flows, political changes
in the region, the needs of new participating countries, the desire to harmonize TEM and TER
networks with other international transport networks, changes in priorities, as well as the need
to connect these networks in the best way with important international combined transport
routes and with transhipment points and nodes. During this work, the road and rail missing links
identified in the original report were also considered and the great majority of them have been
included in the revised networks.

Three scenarios for road and rail traffic growth on backbone networks up to 2020 have been
developed. These scenarios are based on the results of the 2005 UNECE Censuses of Motor
Trafhc on Main International Traflic Arteries and of E Rail Traffic in Europe, results of recent
national traffic censuses, the TEM and TER databases, national forecasts of traffic development
in 2015 and 2020, and recent international studies. The basic scenario reflects, as far as possible,
uncertainties inevitably linked with such projections. The other two scenarios take into account
the consequences of the global economic crisis, with its impacts on the development of road
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and rail traffic in the participating countries in 2008 and 2009. These impacts were identified
by a special enquiry carried out in the framework of the Master Plan revision work. As far as it is
known, this is a first attempt to reflect the impact of the global crisis on the road and rail traffic
developments in the forthcoming years. The forecast traffic flows on particular sections of the
TEM (motorway/road) and TER (rail) backbone networks are also illustrated on the respective
maps.

The changes in the backbone network, traffic forecast results as well as the above additional
requirements have been reflected in the new Master Plan list of road and rail projects, comprising
294 motorway/road construction and/or rehabilitation and 191 rail projects with a total cost
of approximately EUR 188 x 10°. The average cost of a project (approximately EUR 388 x 10°)
increased almost twofold in comparison with the average project cost in the original Master Plan.
This increase was partly due to inflation, but extensively due to the larger and more demanding
construction projects (e.g. high-speed rail lines in some countries) which frequently focus on
densely populated agglomerations. More stringent environmental protection measures also
contributed to the increase.

Special attention was paid to project funding considerations in light of the present budgetary
funding limitations in almost all participating countries. Annexes III to VI of Volume II focus on
the financing of road and rail Master Plan projects and recommendations for their implementation.

The expected status of the backbone road and rail networks in the region in the years 2015
and 2020 is shown on the respective maps. This status was based on the assumption that identified
infrastructure projects would be completed in accordance with the timetables indicated in this
final reportand also on other available sources as follows: the national master plans of participating
countries and their data provided through the revision questionnaires; the TEM and TER
projects databases; data from other relevant studies, and documentation and information from
other sources. It should be noted, nevertheless, that the 2020 status maps in particular include a
rather considerable degree of uncertainty and represent the most probable option based on the
latest information available. The status data were also of importance for other topics dealt with in
this final report, e.g. border crossing issues and intermodal relationships.

Different types of road and rail bottleneck were subsequently analysed, distinguishing between
the condition bottlenecks, i.e. links in poor condition, and the capacity bottlenecks, i.e. congested
road and rail links in the backbone networks. Both types of bottleneck are listed in the final
report and are indicated on the corresponding maps.

The final report also includes detailed considerations on indicated barriers and on border
crossing problems in the region, broken down according to their origin (i.c. infrastructure,
procedures and staff ), which are particularly frequent on borders between Schengen and non-
Schengen countries.

In comparison with the original TEM and TER Master Plan of 2005, this final report further
considers the links between the road and rail backbone networks, and between them and the other
transhipment points such as terminals, ferry links and sea, river and lake ports of importance for
international combined transport.

The original Master Plan did not deal with Intelligent Transport Systems (ITS). ITS
applications would improve overall service levels by improving transport management and the use
of infrastructure. This final report underlines that the wider application of ITS could be increased
by their integration. ITS integration is also a necessary precondition for interoperability of ITS
at the European level.

12
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Finally, the revised Master Plan focuses on the most important transport impacts on the
environment, i.e. carbon dioxide emissions and noise pollution, as well as on road safety and
transport security issues. These issues, at present, are basic elements of the definition of transport
service quality — provided that there is a balance between operational needs and security
requirements.

This final report, including the maps, was prepared in close cooperation with the TEM and
TER National Coordinators and focal points/contact persons in participating countries. The

report recommends that the next revision of the Master Plan be prepared in the years 2015 to
2016.

Successful implementation of the revised TEM and TER Master Plan will be a long-term
process, requiring political will and commitment from the participating countries as well as close
cooperation between participating countries, UNECE and the TEM and TER projects Central
Offices. The necessary follow-up work will require the actions identified in the conclusions of the
final report and in its annexes, the most important of which are summarized below.

- Each participating country needs a clear transport policy and strategy, indicating objectives and
measures/instruments for investment funding. Such a strategy should include an implementation
schedule and a manageable financial plan, and should only include infrastructure projects which
clearly demonstrate a significant cost—benefit ratio.

- National transport master plans, comprising infrastructure and transport policy for all modes,
with clear objectives for a sustainable transport policy, should be established and regularly updated.

- A long-term “strategic” development plan for transport networks should be established based on the
results of feasibility studies. The development plan should determine an implementation schedule
and a tentative investment plan.

- The investment plan of the revised Master Plan should be updated regularly, and a monitoring
system for implementing identified road and rail projects must be established.

- The updating of both national and international transport infrastructure development plans
should be carefully and simultaneously considered with the aim of moving towards plans that
acknowledge shared international needs and goals, recognizing at the same time the importance of
specific national needs.

- National laws on tender and construction need appropriate harmonization with the emerging
European good practices so as not to restrict interest in undertaking infrastructure works which, in
turn, could likely lead to undermining cost-effectiveness and technical innovation in construction.

- Anew planning culture is needed to prevent erroneous decisions and to ensure efficient allocation of
the limited financial resources. The planning process and preparatory decisions need to be executed
more carefully and the results should be made more visible by public decision-makers.

- The political, legal, institutional, financial and economic framework conditions which influence
the transport sector should be carefully considered and the organizational structure revised if
necessary.

- Efforts aimed at simplifying the bureaucratic and lengthy procedures for project approval should be
intensified and appropriate legislative and administrative measures established, thus preventing
substantial interference with or modification of the already approved medium-term financing
plans during the annual budget allocation procedures.

13
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- An appropriate project management system should be established to avoid systematically biased
underestimation of project costs and overestimation of travel and transport demand, and to ensure
appropriate risk assessment, quality of management as well as approbation of economically efficient
projects.

- The preparation of appropriate feasibility studies for each project in the pipeline should be organized

as soon as possible, even if their implementation is not expected in a near future.

- New assessment instruments (such as Sustainable Development Analysis) should be introduced to
ensure sustainable transport development.

- European standardization procedures on national construction and operation guidelines should
be enabled and supported as quickly as possible since it is proven that their application significantly
reduces the costs of infrastructure construction, maintenance and operation.

- Efficient completion of priority transport infrastructure networks needs to be pursued. The currently
established practice in many countries is to extend the completion time of several infrastructure
projects running in parallel because of underfunding; such a practice minimizes the economic

benefits and should be avoided.

- Data on road and rail traffic flows will need to be regularly provided in the forthcoming years for
verifying and updating road and rail traffic forecasts for the years 2015 and 2020.

- The provision of information on the location of new or extended transhipment points, sea and
major river ports, freight villages and logistics centres would make it possible to adjust connections
to the TEM and TER revised backbone networks.

- The deeper involvement of both the TEM and the TER project in the activities aimed at possible
technical interoperability of the ITS at the European level should be considered.

- A special follow-up programme should be established to monitor regularly the progress achieved in
implementing the revised Master Plan and to bring the TEM and TER backbone networks up to
the standards set by the relevant UNECE International Agreements as well as by the “Standards
and Recommended Practices for Projects”.

The possibilities for funding identified projects for which financing has not been fully secured at
present should be seriously considered by respective countries, exploiting the ways and means
identified and recommended in Annexes III to VI of Volume II as summarized below.

- Efforts should be intensified to develop andy/or rearrange the system of institutions dealing with the
transport sector when opting for the renewal and reorganization of financial practices.

- There is a strong need to have a dedicated unit within the competent Ministry of a country,
which will integrate the critical links between the involved Ministries, EU bodies (if applicable),
international financial institutions and other relevant public and private stakeholders. This unit
may have a specific role to follow transport infrastructure projects.

- Governments should consider establishing transport funds. This will make additional funding
available for investments in transport projects.

- All the advantages and disadvantages of public—private partnership (PPP) models for financing
transport infrastructure should be discussed and made transparent before making decisions;
experience indicates that some advantages of PPP models can be achieved also by changing
organizational models and/or tendering procedures.

- Different organizational models for planning and financing activities should be considered;
whether a public or a private corporation is the more successful model will depend on which entity

14
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has the lower interest rate and better credit rating, etc. More effective planning and construction
management can be achieved also with the new method of “functionally oriented bidding”.

The legal, financial, banking and economic environment should be ready when preparing PPP
projects and appropriate rules should be set to streamline administrative procedures which could
pose time limits on approval processes and the establishment of “Special project vebicles” (SPV5).

A special PPP unit or a programme in the government may address the capacity problem of the
public sector effectively and promote private participation in a planned and coordinated manner
taking into account the overall sector needs. Such an administrative arrangement can also help
to enhance the social acceptability and transparency of private projects by institutionalizing the
project identification and approval processes.

Further efforts should be aimed at establishing fair cost sharing between taxpayers and transport
users, since the curvent distribution of external costs may contribute to the future unsustainability
of a transport system as a whole.

For roads, opportunities for cost sharing of road infrastructure and road transport services in a fair
and equitable manner should be considered, introducing and/or gradually developing appropriate
toll collection systems.

For railways, the long-term goal should be that contributions of railway users cover, at least, all
operation costs and, as much as possible, the infrastructure costs with the exception of the share of
the costs which are summarized under the terms non-profit and social costs.

15
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ANNEX |

TEM Master Plan revision questionnaires — Summary of national
road foretcasts

Data on backbone network traffic, in accordance with national road forecasts for the years
2015 and 2020, were requested in the revision questionnaire and were provided by Albania,
Azerbaijan, Bosnia and Herzegovina, the Czech Republic, Georgia, Lithuania, Poland, Romania,
Slovakia and Turkey. For individual sections of the TEM backbone network, the following
AADT (Annual Average Daily Traffic) data were provided.

Albania (ALB)

Road section ‘ AADT 2015 | AADT 2020
Hani i Hotit — Shkoder 1,828 2,000
Shkoder — Lezhe 11,333 14,342
Lezhe - Lac 10,210 12,921
Lac - Fushe Kruja 25,525 32,303
Fushe Kruja - Tirana 27,700 33,400
Perrenijas crossing /Pogradec — Elbasan 7,216 9,131
Elbasan - Rrogozhine 10,319 13,058
Rrogozhine — Durres 30,909 40,690
Durres - Vore 43,983 55,660
Vore - Tirana 52,780 66,792
Kapshtica — Korce 1,932 2,391
Korce - Pogradec 9,509 12,033
Kakavija - Gjirokaster 5,420 6,859
Gijirokaster - Tepelene 8,337 11,779
Tepelene - Fier 4,446 5,874
Fier - Lushnje 18,818 24,017
Lushnje - Rrogozhine 27,635 34,972

Azerbaijan (AZE)

Road section (border) ‘ AADT 2015 | AADT 2020
Baku - Sumgayit 58,000 78,000
Sumgayit - G.Z.Tagiyev 20,400 27,300
G.Z.Tagiyev - Siyazan 16,900 22,600
Siyazan — Devechi 14,800 19,800
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Road section (border) AADT 2015 AADT 2020
Devechi - Gendob 12,200 16,300
Gendob - Khachmaz 9,500 12,700
Khachmaz - (RUS 8,200 11,000
Baku - Alat 26,100 34,800
Alat — Hadjigabul 13,960 18,600
Hadjigabul - Kurdamir 7,500 14,400
Kurdamir - Ujar 7,200 9,800
Ujar - Yevlakh 6,800 9,300
Yevlakh - Ganja 9,090 12,500
Ganja - Gazakh 7,960 10,900
Gazakh - Red bridge 5,280 7,300
Alat - Salyan 8,000 11,200
Salyan - Bilasuvar 7,600 10,600
Bilasuvar - Jalilabad 9,400 11,700
Jalilabad - Masalli 11,800 16,600
Masalli - Lenkaran 7,000 9,800
Lenkaran - Astara 5,800 8,100

Bosnia and Herzegovina (BIH)

worzors | or

Svilaj — Doboj 10,000 13,000
Doboj - Zenica 15,000 20,000
Zenica - Sarajevo 20,000 25,000
Sarajevo - Mostar - 15,000
Mostar - Bijaca 10,000 14,000

The Czech Republic (CZE)

AADT data for the year 2005 and growth coefficients for 2015 and 2020 were provided for
the following TEM backbone network sections.

Road section (border) AADT 2005 ‘ 20??};:;'0 5 20(;:)0/";‘(;105
Praha - Ricany 70,900 to 93,500 1.34 1.46
Ricany - Mirosovice 59,200 to 65,500 1.34 1.46
Mirosovice — Humpolec 35,200 to 42,200 1.34 1.46
Humpolec - Velke Mezirici 38,100 to 39,600 1.34 1.46
Velke Mezirici — Brno zapad 40,900 to 48,400 1.34 1.46
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Growth
2020/2005

Growth

Road section (border) 2015/2005

AADT 2005 ‘

Brno zapad - Brno vychod 33,300 to 58,500 1.34 1.46
Brno vychod - Holubice 45,200 1.34 1.46
Holubice - Vyskov 29,900 to 34,800 1.34 1.46
Vyskov - Prostéjov 22,575 to 32,235 1.32 1.43
Prost&jov — Olomouc 23,084 to 32,192 1.32 1.43
Olomouc bypass 18,200 to 21,700 1.32 1.43
Olomouc - Lipnik nad Becvou 19,870 to 25,300 1.32 1.43
Lipnik nad Becvou — Belotin 23,300 to 30,019 1.34 1.46
Belotin - Pribor 16,986 to 28,747 1.32 1.43
Pribor — Frydek-Mistek 15,558 to 18,363 1.32 1.43
Frydek-Mistek — Cesky Tesin 6,744 0 12,948 1.32 1.43
Cesky Tesin — (POL) 9,314 1.32 1.43
Brno - Blucina 23,100 to 37,600 1.34 1.46
Blucina - Breclav 17,600 to 19,400 1.34 1.46
Breclav - (SVK) 12,600 1.34 1.46
Brno - Rajhrad 32,250 to 42,429 1.32 1.43
Rajhrad - Pohorelice 17,374 to 18,449 1.32 1.43
Pohorelice — Mikulov 9,1391t0 10,212 1.32 1.43
Mikulov - (AUT) 6,185 1.32 1.43
Mirosovice — Benesov 20,100 to 24,630 1.34 1.46
Benesov - Votice 16,935 10 17,644 1.34 1.46
Votice - Mezno 11,809 to 12,069 1.34 1.46
Mezno - Tabor 10,931 to 13,659 1.34 1.46
Tabor - Sobeslav 12,918 to 30,483 1.34 1.46
Sobeslav - Veseli 11,310 to 15,466 1.34 1.46
Veseli — Sevetin 8,919 10 9,727 1.34 1.46
Sevetin — Ceske Budejovice 10,8191t0 19,774 1.34 1.46
Ceske Budejovice — Kamenny Ujezd 15,467 to 23,024 1.34 1.46
Kamenny Ujezd - Kaplice 7,8811t0 11,589 1.32 1.43
Kaplice — Dolni Dvoriste 6,357 to 7,402 1.32 1.43
Dolni Dvoriste - (AUT) 3,749 1.32 1.43
Praha - Nova Ves 23,899 to 30,300 1.34 1.46
Nova Ves — Lovosice 16,300 to 20,500 1.34 1.46
Lovosice - Teplice 10,257 to 18,762 1.34 1.46
Teplice — (DEU) 8,048 to 16,786 1.34 1.46
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Georgia (GEO)

Road section (border) ‘ AADT 2005 ‘ AADT 2010 ‘ AADT 2015 | AADT 2020
Thilisi — Miskheta 13,543 15,796 20,740 25,233
Miskheta - Natakhtari 16,223 18,923 24,845 30,226
Natakhtari — Igoeti 11,896 13,875 18,218 22,165
Igoeti — Gori 9,237 10,774 14,147 17,211
Gori — Osiauri 9,160 10,684 14,028 17,067
Osiauri — Rikoti 5,831 6,802 8,930 10,865
Rikoti — Zestaponi 5,081 5,926 7,781 9,467
Zestaponi - Kutaisi 5,949 6,939 9,111 11,085
Kutaisi - Samtredia 5,413 6,314 8,290 10,086
Samtredia — Senaki 2,169 2,530 3,321 4,041
Senaki — Khobi 1,990 2,321 3,047 3,707
Khobi - Zugdidi 2,431 2,836 3,723 4,530
Senaki — Poti 3,173 3,701 4,860 5,913
Poti — Kobuleti 4,282 4,995 6,558 7,978
Kobuleti — Batumi 10,163 11,854 15,564 18,936
Batumi - Sarpi (TUR) 4,849 5,655 7,426 9,034
Mtskheta - Pasanauri 1,072 1,251 1,642 1,998
Pasanauri - Larsi (RUS) 208 242 318 387
Thilisi — Rustavi 14,896 17,374 22,812 27,754
Rustavi - Red bridge 2,117 2,470 3,243 3,945
Thilisi — Marneuli 7,035 8,206 10,774 13,107
Marneuli - Bolnisi 2,631 3,069 4,029 4,902
Bolnisi — Guguti (ARM) 526 614 806 981
Marneuli - Sadakhlo (ARM) 1,645 1,919 2,519 3,065
Khashuri - Borjomi 4,571 5,331 7,000 8,516
Borjomi — Akhaltsikhe 1,588 1,852 2,431 2,958
Akhadltsikhe - Vale (TUR) 261 304 399 486
Zagesi - Lochini 932 1,087 1,427 1,737
Lochini — Rustavi 5,297 6,178 8,112 9,869
Samtredia — Lanchkhuti 2,195 2,561 3,362 4,090
Lanchkhuti — Grogoleti 3,463 4,040 5,304 6,453
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Lithuania (LTU)

Road section (border) AADT 2015 AADT 2020
Klaipeda - road crossing No.166 31,314 36,838
road crossing No. 166 - road crossing No. 197 13,866 16,194
road crossing No. 197 - road crossing No. 164 11,939 13,775
road crossing No. 164 - road crossing No. 162 11,918 13,751
road crossing No. 162 - road crossing No. A12 12,652 14,598
road crossing No. A12 - road crossing No. 146 14,457 16,680
road crossing No. 146 - road crossing No. 196 17,175 20,058
road crossing No. 196 - road crossing No. 229 16,315 18,641
road crossing No. 229 - road crossing No. A8 19,216 21,690
road crossing No. A8 - road crossing No. A5 33,739 38,739
road crossing No. A5 - road crossing No. A6 66,783 80,485
road crossing No. A6 — Kaunas/Palemonas 42,458 50,190
Kaunas/Palemonas - road crossing No. 188 35,927 42,470
road crossing No. 188 - road crossing No. 129 31,029 36,679
road crossing No. 129 - Elekirenai 28,654 33,465
Elekirenai - road crossing No. 108 32,507 38,427
road crossing No. 108 - Grigiskes 29,421 35,117
Grigiskes - road crossing No. A4 48,658 58,642
Vilnius - road crossing No. 10¢ 14,126 16,220
road crossing No. 10¢ - road crossing No. 5235 4,673 5,300
Kaunas - road crossing No. 140 45,164 53,389
road crossing No. 140 - road crossing No. 130 25,288 29,893
road crossing No. 130 - road crossing No. 189 21,306 24,763
road crossing No. 189 - road crossing No. 230 11,011 12,797
road crossing No. 230 — Marijampole 21,535 24,427
Marijampole - road crossing No. A7 10,692 12,128
road crossing No. A7 - road crossing No. 201 7,804 8,852
road crossing No. 201 - road crossing No. 2615 10,214 11,445
road crossing No. 2615 - Sangruda (POL) 10,581 11,856
Salociai (LVA) - road crossing No. 1303 4,603 5,157
road crossing No. 1303 - road crossing No. 125 5,030 5,636
road crossing No. 125 - road crossing No. 205 8,711 9,760
road crossing No. 205 - road crossing No. 2904 8,301 9,301
road crossing No. 2904 - road crossing No. A17 10,488 11,896
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Road section (border) AADT 2015 AADT 2020
road crossing No. A10 - road crossing No. A9 5,274 5,924
road crossing No. A9 - road crossing No. A2 8,948 10,810
road crossing No. A2 - Ramygala 8,494 9,541
Ramygala - road crossing No. 2001 6,895 7,744
road crossing No. 2001 - road crossing No. 229 7,602 8,538
road crossing No. 229 - road crossing No. 144 6,863 7,709
road crossing No. 144 - Sitkunai 8,441 9,482

Poland (POL)

Road section ‘ AADT 2015 | AADT 2020
junction Olszyna - junction Golnice 12,300 14,200
Nowe Marzy - Torun (Lubicz) 16,500 21,100
Lubicz - Czerniewice 15,200 24,600
Torun (Czerniewice) - Strykow 15,300 19,600
Strykow — Tuszyn 42,100 53,700
Tuszyn - Rzasawa 34,700 42,800
Rzasawa - Pyrzowice 32,600 46,300
Pyrzowice — Sosnica 17,700 22,600
Sosnica — Swierklany 13,400 16,500
Swiecko — Nowy Tomysl| 17,000 21,000
Strykow — Warszawa 42,000 65,200
Warszawa (Lubelska) - Siedlce 15,400 22,400
Zgorzelec - Krzyzowa 15,900 17,200
Krakow — Szare - (Tarnow) 28,500 38,100
Kosztowy - Bielsko Biala 35,400 49,000
Szczecin - junction Mysliborz 16,400 17,900
Jordanowo - Sulechow 17,300 18,900
Nowa Sol - Potoczek 15,800 17,100
bypass Legnica, 6.2 km length 10,400 16,250
junction Krakowska - junction Zywiecka 23,000 25,100
junction Wilkowice — Zywiec 12,500 13,600
Marki - Radzymin 46,600 65,200
Radzymin - Niegow 33,300 36,300
Wyszkow — Ostrow Mazowiecka 21,500 26,800
Ostrow Mazowiecka - Zambrow 14,200 18,300
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Romania (ROU)

Road section (border) ‘ AADT 2005 ‘ AADT 2010 ‘ AADT 2015 | AADT 2020
Nadlac - Arad 7,200 9,300 11,400 12,600
Arad - Timisoara 11,200 14,400 17,700 19,600
Timisoara - Lugoj 15,900 20,600 25,300 27,900
Lugoj - Deva 6,900 9,000 11,000 12,200
Deva - Sebes 15,200 19,600 24,000 26,600
Sebes - Sibiu 12,400 16,000 19,500 21,700
Sibiu — Cornetu 13,800 17,900 21,900 24,200
Cornetu — Ramnicu Valcea 9,800 12,700 15,600 17,200
Ramnicu Valcea - Pitesti North 10,300 13,400 16,500 18,100
Pitesti North - Pitesti South 14,700 17,300 24,900 29,300
Pitesti South — Bucuresti West 25,200 32,400 39,800 44,200
Bucuresti West — Bucuresti South West 13,800 18,000 21,400 24,200
Bucuresti South West — Bucuresti South 9,900 12,800 15,300 17,300
Bucuresti South — Bucuresti East 9,900 12,800 15,300 17,300
Bucuresti East - Lehliu 8,400 10,900 13,500 14,800
Lehliv - Drajna 6,900 9,000 11,100 12,100
Drajna - Fetesti 12,900 16,300 19,800 22,300
Fetesti - Cernavoda 7,400 9,600 11,700 12,900
Cernavoda - Constanta West 14,200 18,500 22,700 25,000
Constanta West - Agigea C. South Port 29,700 38,600 47,500 52,300
Bucuresti South - Giurgiu 16,800 21,500 26,300 29,200
Lugoj West — Drobeta Turnu Severin 4,900 6,400 7,800 8,600
Drobeta Turnu Severin — Craiova 9,600 12,400 15,200 16,800
Craiova - Calafat 6,700 8,900 8,000 11,900
Craiova - Bucuresti South West 16,500 17,300 21,200 23,400
Zalau - Cluj Napoca West 6,900 9,400 11,600 12,800
Cluj Napoca West - Turda 15,300 19,900 24,500 26,900
Turda - Sebes 10,400 13,500 16,600 18,300
Timisoara — Moravita 7,500 9,800 12,000 13,200
Albita - Crasna 3,400 4,400 5,400 5,900
Crasna - Tecuci 6,900 8,800 10,800 11,800
Tecuci - Tisita 4,900 6,300 7,700 8,500
Tisita — Ramnicu Sarat 12,500 16,300 20,100 22,000
Ramnicu Sarat - Buzau 11,700 15,200 18,700 20,600

23



D)

Road section (border)

PROJECTS'

‘ AADT 2005 ‘ AADT 2010 ‘ AADT 2015 | AADT 2020

M ASTER

PLAN

Buzau - Ploiesti 13,300 17,000 20,800 23,300
Siret — Suceava 5,800 7,500 9,200 10,100
Suceava - Sabaoani 7,300 9,500 11,600 12,800
Sabaoani - Bacau 9,300 12,000 14,700 16,300
Bacau - Tisita 10,700 13,800 16,900 18,700
Halmev - Livada 2,400 3,200 3,900 4,200

Livada - Baia Mare 3,400 4,400 5,400 5,900

Baia Mare — Rastoci 9,000 11,500 13,900 17,400
Rastoci — Zalau North 2,700 2,800 3,300 4,100

Zalau North - Zalau South 3,200 4,100 5,000 5,400

Zalau South - Cluj Napoca 7,300 9,400 11,600 12,800
Turda - Ogra 11,700 15,200 18,600 20,500
Ogra - Targu Mures 10,100 13,000 15,900 17,600
Targu Mures - Sighisoara 6,900 8,900 10,900 12,000
Sighisoara — Rupea 6,100 7,800 9,600 10,500
Rupea - Brasov 7,600 9,800 12,000 13,300
Brasov - Predeal 10,000 12,900 15,900 17,500
Predeal - Campina 17,600 22,900 28,200 31,000
Campina - Ploiesti North 22,600 29,400 36,200 39,800
Ploiesti North - Ploiesti South West 24,800 31,900 39,200 43,600
Ploiesti South West — Bucuresti North 51,900 67,700 83,500 91,500
Bucuresti North — Bucuresti East 19,500 25,400 30,200 34,200
Bucuresti North — Bucuresti West 17,800 23,100 27,400 31,000

Slovakia (SVK)

Road section (border) AADT 2015 | AADT 2020
Hricovske Podhradie — Dubna Skala 16,700 20,040
Dubna Skala - Turany 16,100 19,320
Turany - Hubova 16,100 19,320
Hubova - Ivachnova 16,400 19,680
Janovce - Jablonov 16,400 18,620
Fricovce — Svinia 14,800 16,800
Presov west — Presov south 14,800 16,800
Budimir - Bidovce 9,500 11,000
Bidovce — Dargov 9,500 11,000
Dargov - Pozdisovce 8,400 9,700

2
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Road section (border) ‘ AADT 2015 | AADT 2020
Pozdisovce — (UKR) 7,000 8,100
Cadca, Bukov - Svrcinovec 7,000 8,500
Svrcinovec - Skalite 7,000 8,500
Kosice — Milhost 8,100 9,100

Turkey (TUR)

Road section (border) AADT 2008 AADT 2010 AADT 2015 AADT 2020
Kapikule (BGR/TUR) - Edirne Bah 5,468 6,028 7,694 9,820
Edirne Dogu - Havsa 5,290 5,832 7,444 9,500
Havsa - Babaeski 4,984 5,495 7,013 8,951
Babaeski - Luleburgaz 6,396 7,052 9,000 1,486
Luleburgaz - Saray 7,832 8,635 11,020 4,065
Saray - Corlu 9,081 10,012 12,778 16,308
Corlu - Cerkezkoy 11,249 12,402 15,828 20,202
Cerkezkoy - Kinali 17,794 19,618 25,038 31,955
Kinali - Selimpasa 29,104 32,087 40,952 52,267
Selimpasa - Catalca 36,490 40,230 51,345 65,531
Catalca - Hadimkoy 43,653 48,127 61,424 78,395
Hadimkoy - Avcilar 67,108 73,987 94,428 20,516
Avcilar K16 - Mahmutbey Bati 124,891 37,692 175,734 224,286
Mahmutbey Bati - Anadolu 223,358 246,252 314,287 401,119
Anadolu - Kurtkoy 106,947 117,909 150,485 192,061
Kurtkoy — Sekerpinari 75,741 83,504 106,575 136,020
Sekerpinari — Gebze 52,735 58,140 74,203 94,704
Gebze - Izmit Dogu 56,318 62,091 79,245 101,139
Izmit Dogu — Adapazari 37,174 40,984 52,308 66,759
Adapazari - Duzce 23,919 26,371 33,656 42,955
Duzce - Kaynasli 19,564 21,569 27,529 35,134
Kaynasli - Abant 18,105 19,961 25,476 32,514
Abant - Caydurt 18,304 20,184 25,756 32,871
Caydurt - Gerede 19,180 21,146 26,988 34,445
Polatli - Sivrihisar 10,960 12,083 15,422 19,683
Ankara Eskisehir junction - Polatli 19,699 21,718 27,718 35,377
Eskisehir junction — Konya Yolu junction 9,369 10,329 13,183 16,825
Pozanti - Tarsus Dogu 13,720 15,126 19,305 24,639
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Road section (border) AADT 2008 AADT 2010 AADT 2015 AADT 2020
Tarsus Dogu — Adana Kuzey 20,782 22,912 29,242 37,321
Adana - Iskenderun junction Bati 15,817 17,438 22,256 28,405
Iskenderun junction Bati - junction Dogu 8,556 9,433 12,039 15,365
Iskenderun junction Dogu — Bahce 10,973 12,098 15,440 19,706
Bahce — Komurler 9917 10,933 13,954 17,810
Komurler - Gaziantep 8,477 9,346 11,928 15,223
Gaziantep - Birecik 4,715 5,198 6,634 8,467
Birecik - Suruc 3,428 3,779 4,824 6,156
Suruc - Sanliurfa 3,493 3,851 4,915 6,273
Ankara K1 junction - Eskisehir junction 21,242 23,419 29,890 38,148
Izmir - Cesme 9,595 10,578 13,501 17,231
Tarsus Dogu - Tarsus Bati 14,423 15,901 20,295 25,902
Tarsus Bati — Mersin 11,679 12,876 16,434 20,974
Samsun passage 50,159 55,300 70,579 90,078
Samsun - Carsamba 23,345 25,738 32,849 41,924
Carsamba - Ordu 11,357 12,521 15,980 20,396
Ordu passage 11,065 12,199 15,570 19,871
Ordu - Carsibasi 10,001 11,026 14,072 17,960
Carsibasi - Trabzon 22,946 25,298 32,287 41,208
Trabzon - Rize 10,202 11,248 14,355 18,321
Rize — Hopa 6,050 6,670 8,513 10,865
Hopa - Sarp (GEO) 3,009 3,317 4,234 5,404
Iskenderun junction Dogu -Gozeneler 1,983 2,186 2,790 3,561
Iskenderun junction Bati — Gozeneler 6,437 7,097 9,058 11,560
Gozeneler - Payas 7,198 7,936 10,128 12,927
Payas - Iskenderun 6,190 6,824 8,710 11,116
Gerede - llgaz 6,335 6,984 8,914 11,377
ligaz - Suluova 6,212 6,849 8,741 11,156
Suluova - Amasya 6,176 6,809 8,690 11,091
Amasya - Niksar 3,566 3,932 5,018 6,404
Niksar - Refahiye 2,276 2,509 3,203 4,087
Refahiye - Erzincan 3,264 3,599 4,593 5,862
Erzincan - Askale 2,761 3,044 3,885 4,958
Askale - Erzurum peripheral road 3,864 4,403 5,620 7,173
Erzurum peripheral road 5,668 6,249 7,975 10,179
Erzurum peripheral road - Pasinler 5,684 6,267 7,998 10,208
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Road section (border) AADT 2008 AADT 2010 AADT 2015 AADT 2020
Pasinler - Horasan 3,776 4,163 5,313 6,781
Horasan — Dogubayazit 2,105 2,321 2,962 3,780
Dogubayazit - Gurbulak (IRN) 1,844 2,033 2,595 3,312
Bursa - Yenisehir junction 26,125 28,803 36,760 46,917
Yenisehir junction — Bozuyuk 9,216 10,161 12,968 16,551
Bozuyuk - Eskisehir 16,356 18,032 23,015 29,373
Eskisehir - Sivrihisar junction 9,509 10,484 13,380 17,077
Konya Yolu junction — 260 State Road junction 22,940 25,291 32,279 41,197
260 state road junction — 715 state road junction 12,345 13,610 17,371 22,170
715 state road junction - Sereflikochisar 7,929 8,742 11,157 14,239
Sereflikochisar — Aksaray 8,729 9,624 12,283 15,676
Aksaray - Eregli junction 7,229 7,970 10,172 12,982
Eregli junction — Pozanti 13,763 15,174 19,366 24,716
Urfa - Kiziltepe 4,656 5,133 6,551 8,362
Kiziltepe — Nusaybin 3,317 3,657 4,667 5,957
Nusaybin - Cizre 3,464 3,819 4,874 6,221
Cizre - Silopi 4,764 5,252 6,703 8,555
Silopi - Habur (IRQ) 6,860 7,563 9,653 12,320
Ankara Samsun junction - Kirikkale 21,816 24,052 30,697 39,178
Kirikkale - Baliseyh 8,820 9,724 12,411 15,839
Baliseyh - Delice junction 8,820 9,724 12,411 15,839
Delice junction - Yildizeli 3,888 3,735 4,767 6,084
Yildizeli - Sivas 4,890 5,391 6,881 8,782
Sivas — Refahiye 1,978 2,181 2,783 3,552
Izmir passage 65,000 71,663 91,462 116,731
Izmir - Salihli 17,471 19,262 24,583 31,375
Salihli — Usak 9,305 10,259 13,093 16,710
Usak - Afyon 8,880 9,790 12,495 15,947
Afyon passage 9,227 10,173 12,983 16,570
Afyon - Sivrihisar 5,851 6,451 8,233 10,508
Aydin - Denizli 11,372 12,538 16,002 20,422
Denizli - Antalya 6,694 7,380 9,419 12,021
Antalya passage 34,203 37,709 48,127 61,424
Iskenderun - Topbogazi 10,486 11,561 14,755 18,831
Topbogazi - Antakya 10,421 11,489 14,663 18,715
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Road section (border) AADT 2008 AADT 2010 AADT 2015 AADT 2020
Antakya - Yayladagi 2,207 2,433 3,105 3,963
Askale - Trabzon 2,223 2,451 3,128 3,992
Urfa - Diyarbakir 5,675 6,257 7,985 10,191
Diyarbakir — Tatvan 3,539 3,902 4,980 6,356
Tatvan - Muradiye 2,538 2,798 3,571 4,558
Muradiye - Dogubayazit 2,149 2,369 3,024 3,859
Afyon - Aksehir 6,823 7,522 9,601 12,253
Aksehir — Sarayonu junction 7,050 7,773 9,920 12,661
Sarayonu junction — Konya 16,508 18,200 23,228 29,646
Konya peripheral road 27,585 30,412 38,815 49,539
Konya - Karapinar 5,331 5,877 7,501 9,574
Karapinar - Eregli 4,814 5,307 6,774 8,645
Eregli — Ulukisla junction 5,255 5,794 7,394 9,437
Izmir - Manisa 24,041 26,505 33,828 43,174
Manisa - Balikesir 14,472 15,955 20,364 25,990
Balikesir peripheral road 10,979 12,104 15,449 19,717
Balikesir — Karacabey junction 15,072 16,617 21,208 27,067
Karacabey junction - Bursa 28,279 31,178 39,791 50,785
Bursa - Orhangazi 34,068 37,560 47,937 61,181
Orhangazi - Yalova 23,190 25,567 32,631 41,646
Suluova - E80 junction — Kavak junction 9,930 10,948 13,973 17,833
Kavak junction - Samsun 14,167 15,619 19,934 25,442
Horasan - Karakurt 1,325 1,461 1,864 2,380
Karakurt — Kars-Selim junction 1,252 1,380 1,762 2,248
Kars-Selim junction — Susuz junction 2,203 2,429 3,100 3,956
Susuz junction — Ardahan junction 762 840 1,072 1,368
Ardahan - Turkgozu (GEO) 525 579 739 943
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ANNEX 1I

TER Master Plan revision questionnaires —
Summary of national rail forecasts

Data on backbone network traffic, in accordance with national rail forecasts for the years 2015
and 2020, were requested in the revision questionnaire and were provided by Austria, Azerbaijan,
Bosnia and Herzegovina, Bulgaria, Croatia, the Czech Republic, Hungary, Romania, the Russian
Federation, Serbia, Slovakia, Slovenia and Turkey.

Austria (AUT)

The following data on daily passengers/net tonne in 2015 were provided for the individual
sections of the TER backbone network.

et azdiinn e ‘ Passe?l(g)lfs/ day ‘ Net er?n]es /day
(Freilassing) - Salzburg 8,800 31,200
Kufstein - Worgl 10,600 65,200
Worgl - Innsbruck 13,500 86,900
(Passau) — Wels 3,600 68,900
Linz - Salzburg 15,400 51,600
Salzburg - Schwarzach/St. Veit 9,000 49,300
Schwarzach/St. Veit - Villach 2,500 37,800
Villach — Arnoldstein 1,700 34,100
Summerau - Linz 100 21,400
Linz - Selzthal 480 17,800
Selzthal - St. Michael 1,900 35,100
Bernhardsthal - Wien 2,500 38,500
Wien - Semmering 5,100 66,700
St. Michael - Klagenfurt 3,000 34,700
Villach - Rosenbach 1,000 18,000
Graz - Spielfeld - (Sentilj) 300 19,100
Buchs - Innsbruck 5,100 20,200
Linz - St. Polten 20,500 54,800
St. Polten — Wien 30,600 72,200
Wien - Bratislava 1,000 24,200
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Azerbaijan (AZE)

The following data on the annual average number of trains in 2015 and 2020 were provided
for the individual sections of the TER backbone network.

Rail section (border)

2015 2020
Annual average No. trains Annual average No. trains

Baku - Boyuk-Kesik (GEO) 8,395 > 9,000
Baku - Yalama (RUS) 5,110 > 60,00
Baku - Aktau (Kazakhstan - ferry) > 2,000 wagons > 2,000 wagons
Baku - Turkmenbashi (ferry) 20,000 wagons > 20,000 wagons
Culfa - Tabriz (IRN) > 400 > 400

Bosnia and Herzegovina (BIH)

The following data were provided for individual sections of the TER backbone network.

2030
Rail section (border) 230 L 20.]5 No. trains/day
x 10° tonnes No. trains/day (medium scenario)

Bosanski Samac — Doboj (HRV) 1,232 61

Doboj - Zenica 1,745 54 78

Zenica - Sarajevo 2,050 49 72
Sarajevo - Konjic 1,415 46 66

Konijic — Mostar 1,415 42 62

Mostar - Capljina (HRV) 1,593 38 50

Bulgaria (BGR)

The following data were provided for the individual sections of the TER backbone network.

Rail section (border) 2015 No. trains/day 2020 No. trains/day
(pessimistic (realistic (optimistic | (pessimistic | (realistic | (optimistic
scenario) scenario) scenario) scenario) | scenario)| scenario)
Sofia — Kalotina Passenger 41 50 52 49 59 62
Freight 82 94 100 87 102 108
Sofia — Plovdiv Passenger 66 81 83 78 95 97
Freight 45 52 55 51 60 63
Plovdiv - Svilengrad Passenger 42 52 58 50 61 62
Freight 38 44 47 43 50 53
Sofia — Kulata Passenger 48 60 61 58 70 71
Freight 33 41 44 36 48 51
Sofia — Mezdra Passenger 56 69 70 66 81 82
Freight 23 28 30 25 32 34
Mezdra - Vidin Passenger 24 29 30 28 34 35
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Rail section (border) ‘ Mode ‘ 2015 No. trains/day 2020 No. trains/day
‘ (pessimistic | (realistic (optimistic | (pessimistic | (realistic | (opfimistic
scenario) scenario) scenario) scenario) | scenario) | scenario)
Freight 23 29 31 26 34 36
Sofia - Zimnica Passenger 26 32 33 31 38 38
Freight 38 47 50 38 51 54
Plovdiv - Burgas Passenger 41 50 51 49 59 60
Freight 37 47 50 37 52 55
Karnobat - Varna Passenger 27 34 35 32 39 41
Freight 29 34 36 33 39 41
l\o/\:i:i:::v;forna Passenger 35 43 44 41 50 51
Freight 15 17 18 18 21 22
Radomir — Giveshevo | Passenger 30 37 37 35 43 44
Freight 6 8 9 6 9 10

Croatia (HRV)

The following data on passenger and freight trains on individual sections of the TER backbone
network in 2007, 2015 and 2020 were provided.

2007 2015 2020
Rail section (border) No. passenger | No. freight | No. passenger | No. freight | No. passenger | No. freight
trains/ trains/ trains/ trains/ trains/ trains/

day day day day day day
Savski Marof — Zapresic 72 14 82 86 38
Zapresic - Podsused 136 19 165 178
poctsused - Zagreb Zapachi 136 19 213 228
A o | v | o
é:sgvr:tl; Glavni Kolodvor - 166 4 212
Sesvete — Dugo Selo 163 37 212
Dugo Selo - Novska 46 15 110 76
Zagreb Gk - Zagreb Klara 29 10 52 78 25
Zagreb Klara - Velika Gorica 29 10 52 78 25
Velika Gorica - Lekenik 29 10 44 64 25
Lekenik - Sisak 29 10 44 64 25
Sisak — Sunja 21 6 42 17
Sunja - Hrvatska Dubica 8 0 24 6
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2007 2015 2020
Rail section (border) No. passenger | No. freight | No. passenger | No. freight | No. passenger | No. freight
trains/ trains/ trains/ trains/ trains/ trains/

day day day day day day
Hrvatska Dubica - Jasenovac 8 0 24 6
Jasenovac - Novska 8 0 24 6
Sunja - Volinja
Novska - Strizivojna-Vrpolje 46 15 96 53
Strizivojna-Vrpolje - Ivankovo 47 21 78 51
Ivankovo - Vinkovci 43 21 78 51
Vinkovci - Tovarnik (border) 22 10 68 26
Dugo Selo — Botovo (border) 41 19
i:ﬂzl:?luvni Kolodvor - 36 29
Karlovac - Ostarije 31 24
Ostarije — Moravice 26 16
Moravice - Rijeka 18 22
zesliligl(anashr (border) 16 3
Osijek — Vladislavci 17 6
Vladislavci - Dakovo 17 6
Dakovo - Strizivojna-Vrpolje 17 6
Strizivoin.u-Vrpolie - 10 5
Slavonski Samac
Metkovic (border) —Rogotin 5 7
Rogotin — Ploce 5 7
Rijeka - Sapjane (border) a 9 6
Rijeka - Sapjane (border) b NA NA
Ostarije — Knin 9 14 18 18 18 23
Knin - Perkovic 16 13 18 16 18 21
Perkovic — Split Predgrade 18 8 26 9 32 11
Perkovic — Sibenik 0.2 0.6 22 7 22 9
Knin - Zadar 11 3 14 5 17 6
Horvati - Goljak NA NA
Goljak - Dreznica NA NA
Dreznica - Krasica NA NA

o Passenger fraffic on existing line.
b Passenger fraffic to Istria and Trieste through new Ucka tunnel.
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The Czech Republic (CZE)

The following data for the years 2008 and 2010 were provided for the TER backbone network

sections to be reconstructed in the framework of the proposed Master Plan revision.

2008
No. passenger No. freight No. passenger No. freight

Rail section (border) trains/ trains/ trains/ trains/

day day day day
Benesov — Ceske Budejovice 54 13 70 54
Ceske Budejovice — Horni Dvoriste 24 29 26 42
Cheb (border) - Plzen 38 21 52 38
Detmarovice — Mosty u Jablunkova 62 29 82 72
Kadan - Karlovy Vary 45 20 46 24
Letohrad - Lichkov 36 12 36 18
Plzen - Praha 72 19 94 56
Praha - Benesov 93 14 105 54

Hungary (HUN)

The following summary growth rates related to 2008 traffic flows on the TER backbone

network links were provided for the years 2015 and 2020.

Rail section (border) 2015 2020

Growth rate relative to 2008

EC:JL/e Sr;lK) — Budapest — Szolnok — Lokoshaza 410 % 15 %
Szob (border) — Budapest — Kelebia (border) +20 % +30 %
lé/::::l:::esztur (border) — Szekesfehervar - +10% +15%
Gyekenyes (border) — Budapest — Szolnok — o o
Debrecen - (UKR) +107% *15%
Budapest — Szolnok — Biharkeresztes (border) +10 % +15%
é:lc:kzlo (border) — Kormend - Porpac — +10 % 15 %
Zalalovo - Boba - Celldomolk - Papa - Gyor +10 % +15%
Celldomolk - Porpac and Boba - +10% 415 %
Szekesfehervar ° °
?:;:Ef)st - Hatvan - Miskolc - Hidasnemeti +10% +15%
Miskolc — Nyiregyhaza +10% +15%
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Romania (ROU)

The following data regarding the number of passenger and freight trains per day on the TER
backbone network sections in 2008 were provided.

It is understood that the completion of works related to rehabilitation and modernization of

this network will increase traffic by 4 % to 5 % each year.

Rail section (border) 2008 . . 2008 .
No. passenger trains/day No. freight trains/day

Craiova - Calafat 16 1
Bucuresti - Videle 56 41
Videle - Giurgiu 33 49
Bucuresti Nord — Baneasa 9 0
Baneasa - Fundulea 27 20
Fundulea - Lehliu 23 18
Lehliv - Fetesti 16 18
Fetesti — Constanta 26 57
Predeal - Cimpina 40 34
Predeal - Brasov 42 43
Sibot — Coslariu 78 31
Coslariu - Sighisoara 62 29
Sighisoara - Brasov 42 36
Curtici - Simeria 72 36
Simeria — Sibot 45 15

The Russian Federation (RUS)

The following freight traffic data, expressed in 10¢ tonne-km/km, on the TER lines listed
below were provided for the years 2015 and 2020.

Rail section (border) 2015 2020
x 108 tonne-km/ | x 10¢ tonne-km/ | x 10¢ tonne-km/ | x 10° tonne-km/
km km km km
outgoing incoming outgoing incoming

Kurgan — Ekaterinburg 758 14.6 89.0 16.6
Omsk - Tyumen 59.7 25.0 75.4 28.6
Tyumen - Ekaterinburg 89.0 63.8 10¢.7 73.8
Ekaterinburg — Perm 70.8 28.3 83.4 25.1
Perm - Kirov 102.4 114.7 19.2 21.2
Kirov — Kotelnich 97.5 1121 14.8 17.8
Kotelnich - Vologda 72.0 81.0 9.8 1.7
Vologda - Volkhovstroi 81.2 29.6 93.4 343
Volkhovstroi - Mga 60.5 11.7 68.8 12.2
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Rail section (border) 2015 2020
x 106 tonne-km/ | x 10¢ tonne-km/ | x 10¢ tonne-km/ | x 10¢ tonne-km/
km km km km
outgoing incoming outgoing incoming

Mga - Veimarn 61.6 6.3 86.6 12.8
Veimarn - Ust - Luga 56.2 6.4 81.8 12.9
Volkhovstroi - Petrozavodsk 25.5 423 413 56.3
Petrozavodsk — Belomorsk 21.6 21.7 35.7 30.4
Belomorsk — Murmansk 42.0 19.7 60.8 25.6
Vologda - Obozerskaya 27.7 32.5 30.2 40.9
Obozerskaya - Belomorsk 25.4 19.1 31.5 19.4
Kurgan - Chelyabinsk 85.0 23.9 93.8 26.8
Chelyabinsk - Ufa 65.7 39.1 66.1 43.9
Ufa - Samara 73.5 32.8 67.3 36.5
Samara - Sizran 80.4 31.6 74.1 36.1
Sizran - Saratov 53.1 12.0 56.4 13.4
Saratov - Volgograd 67.1 25.6 74.2 31.3
Volgograd - Tikhoretskaya 72.1 8.3 85.0 9.2
Tikhoretskaya - Krasnodar 33.2 3.9 39.2 4.5
Krasnodar - Tuapse 4.7 1.9 4.7 2.0
Krasnodar — Krimskaya 8.8 5.6 9.0 5.9
Krimskaya - Kavkaz 27.3 1.4 34.9 1.6
Krimskaya — Novorossiisk 40.0 9.6 417 1.7
Buslovskaya - St. Petersburg 1.6 2.5 1.9 2.6
St. Petersburg - Volkhovstroi 1.7 60.5 12.2 68.8
Volkhovstroi — Vologda 29.6 81.2 343 93.4
Vologda - Yaroslavl 46.0 37.1 54.5 41.5
Yaroslavl - Moskva (Alexandrov) 57.4 64.6 56.3 68.5
Moskva (Voskresensk) - Ryazan 27.6 83.8 32.8 98.2
Ryazan - Kochetovka 24.7 43.7 28.2 53.5
Kochetovka - Rtishevo 15.7 31.9 18.3 38.5
Rtishevo - Saratov 13.1 33.6 14.1 43.2
Saratov - Volgograd 67.1 25.6 74.2 31.3
Volgograd - Astrakhan 14.0 31.8 14.8 42.2
Astrakhan — Makhachkala 8.9 2.8 9.4 3.2
Makhachkala - Samur 8.7 1.2 9.6 1.2
Kochetovka - Voronezh 33.8 30.4 36.4 34.6
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x 104 tonne-km/

km km km km
outgoing incoming outgoing incoming

Voronezh - Liski 31.4 26.4 33.4 29.6
Liski - Likhaya 37.9 17.7 39.8 20.3
Likhaya - Rostov 56.1 14.5 58.3 16.4
Rostov — Tikhoretskaya 15.1 12.1 16.4 14.9
Ekaterinburg - Agryiz 87.3 21.8 95.0 24.5
Agryiz - Kazan 88.7 24.1 96.7 27.0
Kazan - Arzamas 81.5 22.5 88.1 25.8
Arzamas - Murom 81.9 21.0 86.8 25.0
Murom - Moskva (Kurovskayal) 76.8 20.4 80.8 24.5
Kotelnich - Gorkiy 27.3 7.0 31.5 8.3
Gorkiy — Kovrov 38.9 10.4 44.7 12.5
Kovrov — Moskva (Orekhovo - Zuevo) 32.4 8.7 37.4 10.3
Samara - Syizran 80.4 31.6 74.1 36.1
Syizran - Ruzaevka 45.9 9.9 50.9 11.6
Ruzaevka - Ryazan 51.4 9.9 57.6 11.5
Ryazan - Moskva (Voskresensk) 83.8 27.6 98.2 32.8
Moskva (Kubinka) - Vyazma 34.5 11.5 35.1 11.3
Vyazma - Smolensk 33.8 7.0 34.2 7.2
Smolensk - Krasnoe 30.1 7.1 31.4 7.5
Moskva (Becasovo) — Bryansk 15.7 18.8 17.0 16.0
Bryansk — Suzemka 18.7 16.1 19.3 13.4
Moskva (Povarovo) - Bologoe 52 4.4 9.8 9.3
Bologoe - St. Petersburg 4.6 3.5 9.0 8.0
St. Petersburg (Gatchina) — Pskov 1.0 1.0 1.1 1.1
Pskov — Dno 0.9 3.6 0.9 5.1
Dno - Zaverejie 4.7 6.3 6.4 8.3
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Serbia (SRB)

The following data on the annual number of trains in 2001, 2005 and 2006 at the TER
backbone network border stations (international traffic) were provided.

Rail section (border) 290] 2905 2906
No. trains/year No. trains/year No. trains/year
Sid Passenger 6,174 6,122 6,678
Freight 1,770 3,643 4,330
Subotica Passenger 5,110 4,745 4,015
Freight 3,825 6,544 8,552
Dimitrovgrad Passenger 3,150 2,386 2,166
Freight 2,426 3,795 5,156
Presevo Passenger 3,024 2,641 2,322
Ristovac Freight 3,284 4,522 4,522

Slovakia (SVK)
The following data regarding the number of trains/day in the years 2015 and 2020 for

individual sections of the TER backbone network were provided.

etlazaion bmend No. :gl:lf/ day No. :C?I?\g/ day
Kuty (border) 148 159
Kuty - Bratislava 175 195
Bratislava — Nove Zamky 102 114
Nove Zamky - Sturovo 48 54
Sturovo (border) 37 42
Bratislava main station - Bratislava Petrzalka 134 146
Bratislava Petrzalka — (HUN) 42 47
Bratislava Petrzalka — (AUT) 88 98
Bratislava - Leopoldov 110 122
Leopoldov — Puchov 10¢ 118
Puchov - Zilina 110 122
Zilina - Cadca 97 108
Cadca - Skalite 70 78
Skalite (border) 72 80
Zilina - Vrutky 173 193
Vrutky - Strba 121 134
Strba - Poprad 121 134
Poprad — Margecany 121 134
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Reil section (borclor] No. tfc?i::/ day No. f?(?l?lg/ day
Margecany - Kysak 113 126
Kysak - Kosice 178 198
Kosice — Cierna nad Tisou 93 104
Cierna nad Tisou (border) 35 39

Slovenia (SVN)

The following data concerning the average number of passenger and freight trains per day on
individual sections of the TER backbone network in the years 2015 and 2020 (separately for the
realistic and optimistic scenarios) were provided.

2015 2015
No. trains/ | No. trains/ N 20.20 dav| N 20.20 d
- da da o. trains/day | No. trains/day
Rail section (border) 4 4
(realistic (optimistic (realistic (optimistic
scenario) scenario) scenario) scenario)
Passenger 38 40 39 43
Ljubljana - Jesenice
Freight 37 43 39 50
Passenger 89 95 93 103
Ljubljana - Zidani Most
Freight 73 83 77 99
Passenger 43 47 45 54
Ljubljana - Sezana
Freight 80 92 86 10°
Passenger 12 12 12 12
Divaca - Koper
Freight 54 58 63 73
Passenger 86 92 90 98
Zidani Most — Maribor - Sentilj
Freight 69 80 74 94
Passenger 28 29 28 30
Pragersko — Ormoz - state border
Freight 19 20 21 24
Passenger 18 19 18 19
Ormoz - Hodos border station
Freight 13 14 14 16
Passenger 50 53 52 55
Zidani Most — Dobova
Freight 25 29 26 34

In addition to this, the following data on the annual number of trains at the TER backbone

network border crossings in 2008 were provided.

Rail border crossing L L8

No. passenger frains/year No. freight trains/year
Jesenice — Rosenbach 5,236 9,945
Sentilj — Spielfeld Strass 4,923 8,900
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Rail border crossing N ZLLS . . 2008.
o. passenger trains/year No. freight trains/year
Hodos - Oriszentpeter 4,949 4,233
Dobova - Savski Marof 9,213 6,183
Sezana - Villa Opicina 6,024 6,963
Turkey (TUR)

Data for passenger and freight transport modes for the TER backbone network lines in the
year 2020 were provided on the basis of the following ranges:

No. passengers x lOG/ycar: <05;05t01;1t01.5;1.5t03;3t05;>5
freight x 10 tonnes/year: € 0.2;0.2t00.5;0.5t01;1t02;2t05; 2 5

The following TER backbone network sections would carry more than 0.5 x 10¢ passengers/
year in 2020. All the other TER backbone network sections would carry less than
0.5 x 10° passengers/year.

2020

Rail section (border) ‘ N (e (s

Eskisehir - Istanbul >5
Ankara - Eskisehir >5
Polatli — Konya 3t05
Ankara - Irmak 3to5
Istanbul - Halkali 1.5 3
Bilecik — Bursa — Balikesir 1.5t 3
Balikesir — Izmir 15103
Irmak - Sivas 1.510 3
Polatli - Afyon Tto1.5
Eskisehir — Alayunt Tto1.5
Mersin - Toprakkale Tto1.5
Toprakkale - Narli 05101
Halkali - Pehlivankoy 0.5t 1
Alayunt — Afyon - Manisa 0.5t01
Kayseri — Bogazkopru 0.5t0 1
Yerkoy - Bogazkopru 0.510 1
Bogazkopru - Yenice 0.5t 1
Toprakkale - Iskenderun 0.5t01
Sivas — Malatya 0.5t0 1
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The following TER backbone network sections would carry more than 0.2 x 10° tonnes/year
in 2020. All the other TER backbone network sections would carry less than 0.2 x 10° tonnes/

ycar.

Rail section (border)

2020
No. tonnes x 10¢/year

Mandira - Muratli >5
Eskisehir - Ankara >5
Balikesir — Akhisar -5
Yenice — Toprakkale — Narli >5
Toprakkale - Iskenderun >5
Zonguldak - Irmak - Bogazkopru >5
Bogazkopru - Yenice >5
Kapikule - Mandira 2t0 5
Muratli - Istanbul - Izmit 2t05
Izmit - Eskisehir 2to 5
Ankara - Irmak 2to 5
Akhisar — Manisa - Izmir 2105
Eskisehir — Alayunt - Balikesir 2t0 5
Bogazkopru - Hanli 2t05
Samsun - Kalin 2to 5
Bostankaya - Cetinkaya - Malatya — Narli 2105
Narli - Karkamis 2to 5
Afyon - Konya - Ulukisla 2105
Arifye - Zonguldak 2to 5
Balikesir — Bandirma 2t05
Muratli - Tekirdag 2t0 5
Kalin - Sivas - Bostankaya 1to2
Kalin — Hanli - Bostankaya 1to 2
Cetinkaya - Erzurum 1to2
Alayunt - Afyon - Manisa 1to2
Izmir — Aydin 1to2
Aydin - Afyon 0.5t01
Malatya - Van - Kapikoy (border) 0.5t01
Karkamis — Cobanbey 0.5t 1
Erzurum - Kars 0.2t0 0.5
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ANNEX 1l

How to ensure financing for road projects in the Master Plan'’

The scope of this work was to update the calculation of the amounts needed to finance the

TEM Master Plan projects, to investigate the ways of securing the funds, to analyse the eligibility

of new and updated projects for funding, as well as to provide recommendations for future steps

to be taken in order to secure the missing funding sources. More specifically, the work carried out

entailed the following 10 specific tasks:

1.

Updating of the figures on the financing of the projects in the revised Master Plan on the basis
of the results of the original Master Plan and the results of its implementation; reasons of
underfunding of the TEM Master Plan projects.

Summary of the selection of eligible and relevant criteria.

Overview and assessment of the methodology used for identification of projects with respect
to their readiness and viability.

Assessment of the application of the criteria for project evaluation (based on socio-economic
return on investment) and prioritization (based on the financial feasibility of the projects,
with special attention to the missing data).

Analysis and comparison of unit costs of construction for which financing is not yet assured
(country-by-country).
Analysis of the total number and cost of projects in relation to their size, and the GDP and

national budget of the participating countries.

Analysis of ways to secure financing of the projects according to their category/score/class
(country-by-country).

8. Summary of findings.

Analysis of the eligibility of new and updated projects for financing from the national budgets,
the EU, banks and public—private funding.

10.Recommendations for future steps to be taken in order to secure the missing sources of

funding.

! This Annex was drafted in December 2009.
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UPDATING THE MASTER PLAN FIGURES

Introduction

The main difficulty when presenting the entire TEM backbone network in the different time
horizons of 2015 and 2020, was the lack of adequate information on the current status and the
planned progress in certain parts of the respective networks. The general problems encountered in
the (recent) data collection varied from data that did not exist to data that was confidential. There

were also cases where reluctance by authorities or local experts was encountered.

In order to update the figures on financing of the projects in the revised Master Plan, and
in accordance with the monitoring methodology of the TEM Master Plan projects, each
participating country was asked to update the information for the list of projects already included
in the original TEM Master Plan and, if necessary, to provide respective information for newly

proposed TEM projects.

Data collection process

The data collection process carried out for the original TEM Master Plan was based on the
list of TEM projects included in the original TEM and TER Master Plan. For the purpose of the
update, each participating country was provided with Template A (which included the data from
the original TEM Master Plan) and was asked to complete it in accordance with the guidelines
specified below.

Template A - TEM projects existing in the original TEM Master Plan

Network | Project ID

% funding secured from the following source

Time plan Total cost

(EUR
End year| x10¢) National Bank Grant Private

Project
name Start
year

Total

Thus, each participating country was asked to fulfil the following three tasks:
1. to confirm the validity of the data provided in Template A;

2. toupdate the data in Template A and to provide any additional data by completing Template B
(which was also provided and partially pre-filled) (see below);

3. to complete Template B for newly proposed TEM projects should any exist.

Additional data were requested for the list of TEM projects, and each participating country
was asked to provide information on the following:
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e the project location (the start and end nodes) and the total length in kilometres;

e the road type (motorway, expressway or national road);

e the traffic volumes in Average Annual Daily Traffic (AADT) (existing and forecast);

e the project’s current status (i.c. programming, planning, design or construction);

e any expenses outlaid so far as a percentage of the total cost of the project;

e the percentage of funding secured and its possible source (national funds, EU funds, bank
loans, grants, private funds)

e the Internal Rate of Return (IRR), or the Return on Equity (ROE) in the case of public—
private partnership (PPP) funding;

e the percentage budget of public works allocated.

Finally, for those projects for which funding was not yet secured, the participating countries
were asked to provide recommendations with regards to the potential funding sources to cover
the amounts for which funds had not been secured.

Of the 25 countries participating in this project, 16 countries submitted data on the projects
under evaluation.

Countries that submitted updated data by December 2009:

Austria, Bosnia and Herzegovina, Bulgaria, Croatia, the Czech Republic, the former Yugoslav
Republic of Macedonia, Greece, Hungary, Lithuania, Poland, Romania, Serbia, Slovakia, Slovenia,
Turkey and Ukraine. (It should be noted that in certain cases, insufficient data were provided.)
Countries that did not submit updated data:

Albania, Armenia, Azerbaijan, Belarus, Georgia, the Republic of Moldova, Montenegro and
the Russian Federation.

Countries that were not requested to submit updated data:

Italy

The next step entailed development of the methodology for the identification of eligible
projects and their grouping into one of the defined implementation time periods.
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2.1

METHODOLOGY USED IN THE ORIGINAL TEM MASTER PLAN FOR
IDENTIFICATION AND ANALYSIS OF PROJECTS

Overview of the methodology

In the assessment of transport projects, the tendency today is to deviate from the conventional
evaluation methods that focus on a relatively limited set of impacts, i.e. Cost—Benefit Analysis
(CBA). It was made clear since the elaboration of the original TEM and TER Master Plan that
decision-makers in participating TEM and TER countries and European funding institutions,
such as the European Investment Bank (EIB), require more information than just construction
costs and traffic performance. They need information on long-term and indirect impacts on
mobility, i.e. on the wider social and political impacts of transport infrastructure projects.

Therefore, the evaluation process for selectinga portfolio of TEM projects should reflect social
and political issues in addition to purely technical criteria, which in some cases are not considered
critical in the selection process.

In addition, transport infrastructure projects included in the TEM Master Plan have several
goals because of their international/global character. Transport infrastructure development can
benefit all regions involved if an appropriate evaluation method is employed to incorporate all
the diverse objectives and interests across the regions. To this end, formalistic evaluation methods
might not be appropriate.

Finally, the difficulty encountered because of limited data availability indicated that detailed
information might be difficult to collect.

Because of the reasons described above, a simplified evaluation method was developed, using
the principles of the Multi-Criteria Analysis (MCA) which establishes preferences between
options by reference to an explicit set of objectives that the decision-making body has identified.
For these objectives, measurable criteria are established to assess the extent to which the objectives
have been achieved. These criteria are defined through observation, discussion, experimentation
and trial-and-error processes. Although there is an inherent subjectivity associated with this
method, it is believed that it can bring a degree of structure, analysis and openness to decision-
making. The application of this method identifies those projects that are likely to be implemented
in selected time periods (short term, medium term and long term) and at the same time addresses
specific objectives of the countries and the international character of the projects.

A methodological framework, structured in three phases (identification, analysis and time
period classification), was developed in order to ensure the inclusion of all proposed TEM
projects, by employing a set of criteria reflecting the societal values, the priorities and the
available resources of the participating countries, as well as the viability of the projects and their
international character.

Phase A — Identification

The identification phase entailed the selection of prospective projects on the basis of their
funding possibilities and the commonly-shared objectives of the national or international
authority responsible, as well as the collection of readily available information/data regarding
these projects.
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Phase B — Analysis

Analysis was carried out through the application of multi-criteria approaches, namely the
direct analysis of criteria performance, Pair Comparison Matrix the Delphi method and MAUT
(Multi-Attribute Utility Theory). MAUT employs a limited but sufficient set of criteria reflecting,
amongst other things, the transport policy priorities of the countries, the available financial
resources, the financial and economic viability of the projects and their international dimension.
The Pair Comparison Matrix, in combination with the Delphi method, contributes to overcome
subjectivity in deriving the criteria priorities, by using pairwise comparisons carried out by various
policy makers, and thus discouraging open bias towards specific criteria. Direct analysis of criteria
performance is employed for deriving criteria scores; this can work relatively well in the case of
limited data availability.

Phase C — Time period classification

In the final phase, on the basis of their “performance” score, the projects were classified into
four time period classes (1, 2, 3 and 4), each related to a specified time horizon.

Phases of the methodology
2.2.1. Phase A — Identification

As mentioned previously, the identification phase involved the selection of prospective projects
primarily on the basis of their funding possibilities and secondly on the basis of the commonly-
shared objectives of the national or international authority responsible.

In this phase, the TEM projects were initially classified into two major categories: those with
and those without committed funding, based on the updated data collected in Template B.

Obviously, projects with secured funding can be considered to be viable and there is a high
possibility that they will be completed in the near future.

For projects without committed funding or for which funding is only partly committed,
further evaluation was carried out in order to set their implementation priorities against
commonly shared objectives of the national and international authorities (see chapter 2.2.2 on
the “Analysis” phase).

It should be noted that the identification, as well as the analysis, was based on data collected
from the participating countries, and thus projects for which no data were provided were
automatically classified as lowest priority in terms of their implementation.

2.2.2. Phase B — Analysis

In this phase, the MCA method was used for the analysis of the projects identified for which
funding was not committed or only partly committed. The MCA was selected owing to a number
of factors such as the very preliminary level of definition of most unfunded or partly funded
projects, the lack of specific and reliable information on their current status, the limited knowledge
about future transport demand and the wide variety in the types of project.

Such a method allowed the available information on a project to be taken into account, even
at its very preliminary level of definition, as well as (to a certain extent) any background data.
At the same time, some specific elements of particular interest to the decision-makers could be
introduced.

The objective of this phase was to derive scores (degrees of performance) for the unfunded and
partly funded projects which could be used as an indicator for the application of Phase C “Time
period classification” of the proposed methodology. Phase B included the following components:
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o definition of criteria;
e measurement of criteria;
e weighting/hierarchy of criteria;

e derivation of total score per project.

Definition of criteria

Since the assessment of a group of projects in terms of their social impact was a key objective
(the projects will be mainly financed using public funds, national or international), the criteria
were defined according to two basic principles: a) the functionality and coherence of the transport
network to be developed, taking into consideration the strategic/political concerns of the national
and international authorities in the case of co-financing (e.g. the EU, the EIB, the World Bank)
and b) the socio-economic efficiency and stability. Therefore, the following criteria, grouped in
two clusters, were used as the basis of these two fundamental orientations/principles.

Cluster A — Horizontal dimension: Functionality/coherence criteria (C )

e scrves international connectivity (reaches a border crossing point or provides a connection
with a link that crosses a border) (C )

e promotes solutions to the particular transit transport needs of landlocked developing
countries (C );

e connects low-income and/or least-developed countries to major European and Asian
markets (C/B);

e crosses natural barriers, removes bottlenecks, raises substandard sections to meet
international standards, or fills missing links in the TEM network (C ).

o Cluster B — Vertical dimension: Socio-economic efficiency and sustainability criteria (C,)

e hasahigh degree of urgency due to importance attributed by the national authorities and/
or social interest (C,);

o passes the economic viability test (C,,);

e has a high degree of maturity, such that it can be carried out quickly (i.e. project stage)
(Cp)s

o financing feasibility (C,);

o has environmental and social impacts (C,).

In most cases, funding is sought from external rather than from national sources, and thus the
projects proposed by the participating countries have to be prioritized for funding by the national
authorities on the basis of the same principles. Consequently, the proposed criteria are the same
for all countries in order to guarantee the consistency in the method, regardless of the country in
which the project is located.

Meanwhile, the criteria weights can differ between countries (as will be explained in the
respective section on the weighting/hierarchy of criteria) to reflect the priorities within each
specific country, and this influences the final project scores.

Measurement of criteria

Criteria were measured firstly using a “physical scale”, either by direct classification according
to available data/measurable characteristics and/or by quality attributes, provided by preference
judgment from the national authorities involved. This was performed through the completion
of Template C below (see also Appendix II1.3) for all the projects in each country, following as
guidance an evaluation questionnaire.
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Template C - Measurement of criteria

Criteria Cluster A Criteria Cluster B
Project ID
C

A2 ‘

Al ‘

The physical scale was chosen to be a simple five-point one with threshold values based mainly
on the nature of the criterion. As an example, the physical scale/measurement of the criterion
“serves international connectivity (reaches a border crossing point or provides a connection with
alink that crosses a border) (C )" is presented below.

Criterion C, : Is the project serving international connectivity?
Physical scale/possible answers:

A: Greatly improves connectivity

B: Significantly improves connectivity

C: Somewhat improves connectivity

D: Slightly improves connectivity

E: Does not improve connectivity

In order to make the various criterion scores compatible, it was necessary to transform them
into acommon measurement unit, or in other words to transform the “physical scale” measurement
into a common “artificial scale” measurement. The criteria quantification was not based on a
sophisticated utility function, but on a simple linear function which connects threshold values of
an artificial scale with threshold values of a physical scale.

The artificial scale chosen was A =5,B =4, C =3,D =2 and E = 1, with 5 being the highest

value. Therefore
C,e[Ls] (1)
where
J = A or B (representing the criteria dimensions);

i=1,.., 5 (representing the number of criteria in each dimension).

Weighting/hierarchy of criteria

The weighting of the criteria was carried out using the Pair Comparison Matrix in combination

with the Delphi method.

The Pair Comparison Matrix was chosen because it is a simple, transparent and widely accepted
procedure for providing weights quickly, i.e. the time necessary for its application is short.

The Delphi method was chosen because it provides reliable weights, i.e. minimizing the
subjectivity of the weight values. The interviewed experts were the consultants, the UNECE
representative and the TEM project Central Offices representative.

The resulting criteria weights add up to unity, as shown in equations (2) and (3) below.

W e 0,1] (2)
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Sw=1 (3)

where

J = A or B (representing the criteria dimensions);

i=1,..., 5 (representing the number of criteria in each dimension).

It should be noted that countries were asked, if they so wished, to provide their own weights,

with appropriate justification.

Derivation of total score per project

In order to classify the projects into the appropriate time period, their final/total performance

score Stotal,project/country was estimated. The total score of each transportation project was
calculated by applying equation (4), which is based on the Multi-Attribute Utility Theory
(MAUT):

total, project/country

B 5
— *
Slotal, project/country Z Z CJi WJi

J=4 i=1 (4)

where
C.e [1,5];
W e [0,1];
]l
J=AorB;
i=1,...,5.
Therefore

€ {1,5}

2.2.3. Phase C — Time period classification

In the final phase of the proposed methodology, the combination of the criteria, scores and

priorities of each project was used to classify it in one of the following four classes:

Class 1 — the project already has committed funding;

Class 2 — the project scores between 4 and 5;

Class 3 — the project scores between 3 and 4;

Class 4 — the project scores between 1 and 3 or there are insufficient project data.

From the perspective of time, the classes have the following meanings.

Class 1 — projects which have funding secured and are ongoing, and are expected to be
completed before 2011.

Class 2 — projects which are expected to be funded or their plans approved, and are
expected to be implemented in a short time period (up to 2015, unless specified otherwise
by the implementation plan as submitted by the country).

Class 3 — projects requiring some additional investigation and final definition before
financing and implementation are likely (up to 2020).

Class 4 — projects requiring further investigation and final definition and scheduling
before financing likely, including projects which are expected to start after 2020 and
projects for which there are insufficient data.
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REVISED FINANCIAL FEASIBILITY ANALYSIS

Introduction

The methodology described in chapter 2 was applied in the original TEM Master Plan. For
the purpose of this analysis for the Master Plan revision, the methodology was revised in order
to take into account potential changes that might have occurred since the creation of the original
TEM Master Plan, as well as the effects of any missing data.

It should be noted that the analysis was based on the updated data received from each
participating country. In the case where no new data were received, either the missing information
was collected from other sources or the analysis was based on a number of assumptions that are
explicitly stated and justified in the final report.

The results are presented in the same way as in the original TEM Master Plan: first, results
are presented per participating country, and then some aggregated figures are presented for all
proposed projects. The analysis of the results, based on the application of the methodology, is
presented in detail in Appendix IIL3.

Results per country

Austria

In accordance with the implementation/investment timetable, 100 % of the proposed projects
for the Austrian TEM network will be completed.

Bosnia and Herzegovina

In accordance with the implementation/investment timetable

e 40 % of the proposed projects in the TEM network of Bosnia and Herzegovina are
expected to be completed between 2011 and 2015,

e 20 % of the proposed projects in the TEM network of Bosnia and Herzegovina are
expected to be completed between 2015 and 2020, and

e for the remaining 40 % of the proposed projects in the TEM network of Bosnia and
Herzegovina, further investigation is required before final definition, scheduling and
possible financing can be carried out.

Funding is secured for 26 % of the total cost of the proposed projects.

Bulgaria

In accordance with the implementation/investment timetable

e 54 % of the proposed projects for the Bulgarian TEM network are expected to be
completed between 2011 and 2015, and

e for the remaining 46 % of the proposed projects for the Bulgarian TEM network, further
investigation is required before final definition, scheduling and possible financing can be
carried out, and thus their implementation is expected after 2020.

Funding is secured for 48 % of the total cost of the proposed projects.
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Croatia

In accordance with the implementation/investment timetable

e 77 % of the proposed projects for the Croatian TEM network are expected to be completed
between 2011 and 2015,

e 19 % of the proposed projects for the Croatian TEM network are expected to be completed
between 2015 and 2020, and

e 4% of the proposed projects for the Croatian TEM network are expected to be completed
after 2020.

Funding is secured for all proposed projects.

The Czech Republic

In accordance with the implementation/investment timetable, all proposed projects for the
Czech Republic TEM network are expected to be completed between 2011 and 2015.

Funding is secured for all proposed projects.

The former Yugoslav Republic of Macedonia

In accordance with the implementation/investment timetable, all of the proposed projects
for the former Yugoslav Republic of Macedonia are expected to be completed between 2011 and
2015.

Funding is secured for all proposed projects.
Georgia

No revised data were received from Georgia for the purpose of this analysis. Therefore, no
conclusions regarding the implementation timetable and percentage of secure funding can be
drawn.

Greece

In accordance with the implementation/investment timetable, completion of the projects
contained in the original TEM Master Plan was extended beyond 2010.

Hungary

In accordance with the implementation/investment timetable, completion of the projects
contained in the original TEM Master Plan was extended beyond 2010.
Italy

No data were requested from Italy since the Italian TEM network is considered to be complete,
and hence would not affect the outcome of the analysis.
Lithuania

In accordance with the implementation/investment timetable

e 30 % of the proposed projects for the Lithuanian TEM network were expected to be
completed by 2010,

e 30 % of the proposed projects for the Lithuanian TEM network are expected to be
completed before 2020, and
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e for the remaining 40 % of the proposed projects for the Lithuanian TEM network, further
investigation is required before final definition, scheduling and possible financing can be
carried out.

Since limited data were provided with regards to the implementation costs of the projects,
no estimate can be made concerning the percentage of secured funding.

The Republic of Moldova

No revised data were received from the Republic of Moldova for the purpose of this analysis.
Therefore, no conclusions regarding the implementation timetable and percentage of secure
funding can be drawn.

Montenegro

In accordance with the implementation/investment timetable, completion of the projects
contained in the original TEM Master Plan was extended beyond 2010.

No updated information was received for the purpose of this analysis.

Poland

In accordance with the implementation/investment timetable

e 36 % of the proposed projects for the Polish TEM network were expected to be completed
by 2010,

e 60 % of the proposed projects for the Polish TEM network are expected to be completed
between 2011 and 2015, and

e 4% of the proposed projects for the Polish TEM network are expected to be completed
between 2015 and 2020.

Funding is secured for 99 % of the total cost of the proposed projects.

Romania

In accordance with the implementation/investment timetable

e 7 % of the proposed projects for the Romanian TEM network were expected to be
completed by 2011,

e 50 % of the proposed projects for the Romanian TEM network are expected to be
completed between 2010 and 2015,

e 25 % of the proposed projects for the Romanian TEM network are expected to be
completed between 2015 and 2020,

e for the remaining 18 % of the proposed projects for the Romanian TEM network, further
investigation is required before final definition, scheduling and possible financing can be
carried out.

Funding is secured for 62 % of the total cost of the proposed projects.

The Russian Federation

In accordance with the implementation/investment timetable (based on information from the
original TEM Master Plan) all proposed projects for the Russian TEM network were expected to
be completed by 2011.

No revised data were received from the Russian Federation for the purpose of this analysis.
Thus, no updated conclusions for the implementation timetable and percentage of secure funding
can be drawn.
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Serbia

In accordance with the implementation/investment timetable (based also on information
from the original Master Plan)
e 71.5 % of the proposed projects for the Serbian TEM network were expected to be
completed by 2011, and
e 28.5% of the proposed projects for the Serbian TEM network are expected to be completed
between 2011 and 2015.

Funding is secured for 94 % of the total cost of the proposed projects.

Slovakia

In accordance with the implementation/investment timetable
e 26 % of the proposed projects for the Slovakian TEM network were expected to be
completed before 2011,

e 58% of the proposed projects for the Slovakian TEM network are expected to be completed
between 2011 and 2015, and

e 16 % of the proposed projects for the Slovakian TEM network will be completed between
2015 and 2020.

Funding is secured for all proposed projects.

Slovenia

In accordance with the implementation/investment timetable:

e 72 % of the proposed projects for the Slovenian TEM network were expected to be
completed before 2011,

e 14 % of the proposed projects for the Slovenian TEM network are expected to be
completed between 2011 and 2015, and

e 14 % of the proposed projects for the Slovenian TEM network will possibly be completed
between 2015 and 2020.

Funding is not secured for 28 % of the proposed project costs.

Turkey

In accordance with the implementation/investment timetable
e 7 % of the proposed projects for the Turkish TEM network were completed before 2011,
and

e 93 % of the proposed projects for the Turkish TEM network are expected to be completed
between 2011 and 2015.

Funding is not secured for all proposed projects.

Ukraine

In accordance with the implementation/investment timetable,

e 50 % of the proposed projects for the Ukrainian TEM network are expected to be
completed between 2011 and 2015, and

e 50 % of the proposed projects for the Ukrainian TEM network are expected to be
completed between 2015 and 2020.

Funding is secured for all projects.

3.3 Total analysis results

The analysis of the implementation plans of the proposed TEM projects revealed the following:
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e 39 % of the proposed projects for the TEM network will be completed by the end 0f 2011;

e 45 % of the proposed projects are expected to be completed by the end of 2015;

e 10 % of the proposed projects will possibly be completed by the end of 2020;

e for 6 % of the proposed projects for the TEM network, it is unknown when they are likely
to be completed since further investigation is necessary before definition, scheduling and
possible financing can be carried out.

The above time plan for all proposed projects constitutes the evolution of the TEM network

implementation.
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4. ANALYSIS OF UNIT CONSTRUCTION COSTS OF THE PROJECTS,
FOR WHICH FINANCING HAS NOT YET BEEN ASSURED

4.1 Introduction

This chapter describes the analysis and comparison of unit construction costs of the projects
for which financing has not yet been assured. The participating countries that have proposed such
projects are Bosnia and Herzegovina, Bulgaria, Lithuania, Poland, Romania, Serbia, Slovenia and
Turkey. The analysis was carried out on a country-by-country basis.

4.2 Bosnia and Herzegovina

Table 1111 - Unit construction cost for projects of Bosnia and Herzegovina

Project ID Description Tota(lkte‘r)lgfh ‘ (;‘:;; |xc ]o 3:) U(EEEO: :/oli;n
oz | Comndoneite- [,
BH-M-5 CE;SP‘;”S‘;”(‘E’_}%F fggj;"r 13.90 20 1.4
s | memectioec |,
oy | g | i :
BH-M9 Rec‘}zjg’c_"ggrj:fg”°” 120 135 10
BHM-10 Consfruction of ’({E’;‘;Vﬁ“ - 20 475 2.4

Project BH-M-2 involves the construction of an expressway. The average unit cost per
kilometre for similar projects in Bosnia and Herzegovina is EUR 9.1 x 10° which is significantly
higher, and hence it is assumed that this project will be implemented in the future with a budget
higher than that estimated.

4.3 Bulgaria

Table 111.2 - Unit construction cost for Bulgarian projects

Total cost Unit cost/km
(EUR x10¢) (EUR x10¢)

Total length

Project ID Description ‘ (km) ‘

BG-M-1 Reconstruction of road E85 — 113 NA

2 Unit construction costs are based on 2003 prices and reflect the situation as of 2008.
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Unit cost/km
(EUR x109)

Total cost
(EUR x10¢

. Total length
Description (km)

Project ID

Kalotina — Sofia motorway,

BG-M-5 section: Dragoman — Slivnitza 36.50 123 3.4
- Sofia
BGM6 Ko_lotincu - ngic motorway, 12.50 2% 21
section: Kalotina — Dragoman

Kalotina — Sofia motorway,

BG-M-8 section: Sofia ring road - 21.60 137 6.3
North Arc

BG-M-9 Hemus motorway, Section 1 58.8 178 3.0
BG-M-10 Hemus motorway, Section 2 85.1 191 2.2
Average 3.4

On the basis of the data in table IT1.2, the average unit construction cost per kilometre for five
of the six TEM projects of Bulgaria, for which funding has not yet been secured, is EUR 3.4 x 10°.
The Project BG-M-1 was excluded from this calculation since there are no data on the length of

the road, and also because this project involves the reconstruction of a national road as opposed

to a motorway.

For purposes of comparison, the average unit construction cost per kilometre was estimated

for similar projects (i.c. motorway construction) in Bulgaria that have committed funding. The

average unit construction cost per kilometre for these projects was found to be EUR 3.1 x 10°.

Since the two estimates are similar, it can be safely assumed that there is a high possibility that

the projects listed in table II1.2, provided that they receive funding, will be implemented with no

cost overrun.

4.4 Lithuania

Table 111.3 - Unit construction cost for Lithuanian projects

Project ID

Description

Total length

(km)

Total cost
(EUR x109)

Unit cost/km
(EUR x109)

LT-M-4

Widening of bridge on motorway Al
across Neris river
in Kaunas city

0.40

29

72.5

LT-M-5

Widening of motorway A1 (6 traffic
lanes)

9.00

36

LT-M-6

Widening of motorway AT (6 traffic
lanes)

78.00

NA

LT-M-7

Motorway A5 Kaunas — Marijampolé -
Suvalkai (construction of second driving
direction)

35.00

76

2.2

LT-M-8

Motorway A5 Kaunas — Marijampolé —
Suvalkai (construction of second driving
direction)

36.00

NA

LT-M-9

Motorway A8 Panevézys — Aristava -
SitkGnai (construction of second driving
direction)

33.90

NA

LT-M-10

Motorway A8 Panevézys — Aristava —
SitkGnai (construction of second driving
direction)

46.50

NA
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4.5

Limited information is available with regards to the TEM projects in Lithuania that have not
secured funding. Implementation costs are known only for three projects which differ in their
characteristics. The LT-M-4 project involves the construction of a bridge, while the other two
projects (LT-M-5 and LT-M-7) involve the widening of a motorway and the construction of a
new motorway driving direction respectively. To this end, a realistic average value for the unit
construction cost per kilometre cannot be estimated.

Nevertheless, in order to obtain some indication of the unit construction cost per kilometre
in Lithuania, the unit construction cost per kilometre of project LT-M-7 (EUR 2.2 x 10°) was
compared to that of the LT-M-2 project that is currently under construction and involves the
development of an expressway (EUR 1.5 x 10°). It can be seen that the unit construction cost
per kilometre of the project that has not received funding (LT-M-7) is higher than that for the
one that is currently under construction. Hence there is a possibility that the projects listed in
table IT1.3 will be implemented with a budget higher than that estimated.

Poland

Table 111.4 - Unit construction cost for Polish projects

Total length Total cost Unit cost/km

Project ID Description (km)

(EUR x109) (EUR x109)
PL-M-31 A2-X motorway: SiedIce — Terespol 95 500 53

4.6

Table II1.5 - Unit construction cost for Romanian projects

According to the data received, there was only one project in Poland, for which funding is not
secured, and for which the unit construction cost per kilometre is EUR 5.3 x 10¢. The average unit
construction cost per kilometre for similar projects (i.c. construction of a motorway) that have
secured funding in Poland was found to be EUR 11.8 x 10¢, which is significantly higher. Hence,
there is a high probability that project PL-M-31 will be implemented with no cost overrun.

Romania

. . Total length Total cost Unit cost/km
Project ID Description (km) 9 (EUR x10¢) (EUR xl/0°)
RO-M-13 Bucharest — Giurgiu 60.000 258.500 4.3
RO-M-17 Timisoara — Stamora Moravifa 30.100 401.5 13.34

Oradea - Zalgu
Section 1: Bors — Suplacu de Barcau 140

oIl Section 2: Suplacu de Barcau — el A
Mihailesti

RO-M-19 Halmeu - Satu Mare 18.716 214.5 11.46

RO-M-21 Zalgu - Cluj Napoca 24 148.98 6.20
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Project ID Description Tota(lkllzl)'lgth (;:;; Ixclo 3:) U(E'l;;o::/oli;n

RO-M-31 Albifa — Crasna 47.2

RO-M-32 Crasna — Tecuci 85.617

RO-M-33 Tecuci — Mdrdsesti 19.453

RO-M-34  |Mdrdsesti — Rémnicu Sarat - Buzdu| ~ 89.11 2,849 8.5

Buzau - Bucharest N/E (section of
ows | Jariel Sebol | g5
30)

RO-M-36 Siret — Suceava 42.43 220 5.19
RO-M-42a Targu Frumos — Sdbdoani 27 .4 165 6.02
RO-M-42b Sibiu - Fagaras 72.537 614.426 8.47

RO-M-44 Arad - Oradea 134.628 6,352 10.07

RO-M-45 Petea — Satu Mare — Baia Mare 82.335 1,356 26.81

RO-M-46 Craiova — Pitesti 121.185 2,207.354 8.79

RO-M-47 Sebes — Turda 74.1 1,066.003 12.42

The average unit construction cost per kilometre for motorway projects in Romania (RO-
M-13, 17, 18, 21, 31, 32, 33, 34, 35, 36, 42a) is EUR 6.1 x 10° The average construction cost
per kilometre of similar projects in Romania that have either been completed or have received
funding is approximately EUR 8 x 10%, which is higher. Hence, there is a probability that these
projects will be implemented with no cost overrun.

The average unit construction cost per kilometre for expressway projects (RO-M-19, 42b, 44,
45,46 and 47) is EUR 13 x 10°. The average construction cost per kilometre of similar projects
was EUR 12 x 10¢, and hence there is a probability that these projects will be implemented with a
budget higher than that estimated.

4.7 Serbia

Table 1.6 - Unit construction cost for Serbian projects

Total length Total cost Unit cost/km

Project ID Description (km) (EUR x10¢) (EUR x109)

SR-H-12 Completion of Belgrade bypass 47 4 336 7.1

There is only one project in Serbia for which complete funding is not secured and for which
the unit construction cost per kilometre is EUR 7.1 x 10¢. The average unit construction cost
per kilometre for similar projects (i.e. construction of a motorway) that have secured funding in
Serbia is EUR 6.62 x 10%, which is directly comparable. Hence, there is a probability that project
SM-H-12 will be completed with a budget higher than that estimated.
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Table 111.7 - Unit construction cost for Slovenian projects

. . Total length Total cost Unit cost/km
Project ID Description (km) 9 (EUR x10¢) (EUR x10¢)
SL-M-5 Koper — Dragonja = 329 =
SL-M-7 Drazenci — Gruskovije - 196.36 -

There are no data available with regards to the total costs and lengths of road segments for
the Slovenian projects for which funding has not been secured. Hence, an estimate of the unit
construction cost per kilometre cannot be made. A unit construction cost per kilometre could
only be estimated for project SL-M-1, which has already been completed, and was found to be
EUR 7.8 x 10°.

4.9 Turkey

Table 111.8 - Unit construction cost for Turkish projects

. - Total length Total cost Unit cost/km
Project ID Description (km) ‘ (EUR x10¢) (EUR x109)
TU-M-30 North Marmara molorway, 47 241.85 515

Section 1: Kinali — Izzettin
North Marmara motorway,
TU-M3] Section 2: Izzettin — Odayeri 2 157.73 5.63
North Marmara motorway (including
TU-M-32 3rd suspension bridge on Istanbul 94.7 1,200.86 12.68
Strait), Section 3: Odayeri — Pasakdy
North Marmara motorway,
TU-M-33 Section 4: Pasakéy - Gebze 43.6 178.76 4.10
North Marmara motorway,
TU-M34 Section 5: Gebze — Izmit 709 488.95 6.90
North Marmara motorway,
TU-M-35 Section &: Izmit — Akyazi 718 36277 5.0
TU-M-36 North Mq.r.mqra. motorway, Section 578 320.71 5.55
7: Izzettin — Hasdal
Average 6.44

The average unit construction cost per kilometre for seven TEM projects in Turkey, for which
funding has not yet been secured, is EUR 6.44 x 10°. For purposes of comparison, the average unit
construction cost per kilometre was estimated for similar projects (i.e. motorway construction)
in Turkey that have committed funding. The average unit construction cost per kilometre for
these projects was found to be EUR 6.39 x 10°. Since the two estimates are similar, it can be safely
assumed that there is a high probability for the projects presented in table IIL8, if they receive
funding, to be implemented with no cost overrun.
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5. ANALYSIS WITH RESPECT TO GDP

5.1 Introduction

This chapter describes the analysis of the total number of projects and their cost related to the
GDP of the countries.

In order to check against the rule that the ‘total investment cost per year < 1,5 % GDP’, a
cost/investment plan was prepared for each country on a yearly basis for the proposed projects.
This was carried out for the projects under consideration, and it does not take into consideration
any other infrastructure investments in the country.

The analysis was carried out in accordance with the following assumptions.
e The period covered was from 2007 (where applicable) to 2020.
e Projects that had been completed have not been taken into account.

e Projects for which the implementation start year specified is after 2020 have not been
considered.

e GDP values® of respective countries were obtained for the year 2007, and the assumed
average annual growth was 1.5 %.

e Annual project costs were the same amount for every year of the total implementation
time period, unless the annual amount already spent had been specified by the country
concerned. In the latter case, the reference year was mid-2009, assuming that the
information provided for the depleted funds covered the period until mid-2009 and the
rest (those after mid-2009) are estimates.

e For the countries that did not provide updated data, 2003 cost values have been used.

e Where start dates and end dates for a project implementation were not given, these were
estimated on the basis of the implementation plans of similar projects in the same country.

Finally, it should be noted that the analysis was carried out only with respect to GDP values,

since data for the national budget of the countries was not submitted (nor was it in the original
Master Plan).

5.2 Austria

The single proposed TEM project proposed has been completed, and thus no analysis was
necessary.

5.3 Belarus

All TEM projects proposed for the original TEM Master Plan were completed prior to 2007.

5.4 Bosnia and Herzegovina

Table IIL.9 presents the total project cost and related percentage of the GDP of Bosnia and
Herzegovina for the years 2007 to 2018.

3 Sources: Eurostat http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat; CIA “The World FactBook”
https://www.cia.gov/library/publications/the-world-factbook.
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Table 111.9 - GDP percentage of Bosnia and Herzegovina

Year Project total cost GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP
2007 190.54 21,704 0.88 %
2008 190.54 32,555 0.59 %
2009 204.09 48,833 0.42 %
2010 384.31 73,250 0.52 %
2011 344.44 102,875 0.31 %
2012 505.48 164,812 0.31%
2013 418.81 247,218 0.17 %
2014 385.06 370,827 0.10%
2015 327.06 556,241 0.06 %
2016 277.06 834,361 0.03 %
2017 277.06 1,251,542 0.02 %
2018 197.06 1,877,313 0.01 %

It can be seen from table II1.9 that the TEM projects total annual cost for Bosnia and
Herzegovina does not exceed 1.5 % of the country’s GDP in any of the years of the time period
under study.

5.5 Bulgaria
Table IT1.10 presents the total project cost and related percentage of the GDP of Bulgaria for

the years 2008 to 2020.
Table 111.10 - GDP percentage of Bulgaria
Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x109) (EUR x109) to GDP
2008 42.40 43,350 0.10%
2009 27 .47 65,025 0.04 %
2010 139.87 97,538 0.14%
2011 209.53 146,306 0.14%
2012 209.53 219,459 0.10 %
2013 82.20 329,189 0.02%
2014 10°.71 493,784 0.02 %
2015 10°.71 740,675 0.01 %
2016 10°.71 1,111,013 0.01 %
2017 10°.71 1,666,520 0.01 %
2018 10°.71 2,499,779 0.00 %
2019 10°.71 3,749,669 0.00 %
2020 10°.71 5,624,504 0.00 %
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It can be seen from table IT1.10 that the TEM projects total annual cost for Bulgaria does not
exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.6 Croatia

Table IIL.11 presents the total project cost and related percentage of the GDP of Croatia for
the years 2011 to 2020.

Table 11l.11 - GDP percentage of Croatia

Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x109) (EUR x109) to GDP
2011 238.40 216,795 0.11 %
2012 238.40 325,192 0.07 %
2013 296.40 487,789 0.06 %
2014 209.50 731,683 0.03 %
2015 269.50 1,097,525 0.02 %
2016 317.00 1,646,287 0.02 %
2017 230.00 2,469,430 0.01 %
2018 115.00 3,704,145 0.00 %
2019 115.00 5,556,218 0.00 %
2020 70.00 8,334,327 0.00 %

It can be seen from table IT1.11 that the TEM projects total annual cost for Croatia does not
exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.7 The Czech Republic

Table IIL.12 presents the total project cost and related percentage of the GDP of the Czech
Republic for the years 2007 to 2011.

Table 111.12 - GDP percentage of the Czech Republic

Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP

2007 543.35 127,331 0.43 %

2008 403.74 190,996 0.21 %

2009 334.83 286,494 0.12%

2010 232.71 429,740 0.05%

2011 195.76 644,611 0.03 %

It can be seen from table IT1.12 that the TEM projects total annual cost for the Czech Republic
does not exceed 1.5 % of the country’s GDP in any of the years of the time period under study.
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5.8 The former Yugoslav Republic of Macedonia

Table II1.13 presents the total project cost and related percentage of the GDP of the former
Yugoslav Republic of Macedonia for the years 2008 to 2015.

Table 111.13 - GDP percentage of the former Yugoslav Republic of Macedonia

Year Project total cost GDP Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP

2008 92.05714 8,686.8 1.06 %

2009 89.62857 13,030.2 0.69 %

2010 87.2 19,545.3 0.45 %

2011 126.84 293,17.95 0.43 %

2012 126.84 439,76.93 0.29 %

2013 126.84 659,65.39 0.19 %

2014 126.84 989,48.08 0.13%

2015 83.3 148,422.1 0.06 %

It can be seen from table I11.13 that the TEM projects total annual cost for the former Yugoslav
Republic of Macedonia does not exceed 1.5 % of the country’s GDP in any of the years of the time
period under study.

5.9 Georgia
All the TEM projects proposed in the original Master Plan by Georgia have been completed.

5.10 Greece

Table II1.14 presents the total project cost and related percentage of the GDP of Greece for
the years 2007 to 2010.

Table 11l.14 - GDP percentage of Greece

Year ‘ Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP

2007 25 226,437 0.01 %

2008 25 339,656 0.01 %

2009 25 509,483 0.00 %

2010 25 764,225 0.00 %

It can be seen from table IT1.14 that the TEM projects total annual cost for Greece does not
exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.11 Hungary

No data with regards to project implementation costs and end year of implementation were

submitted for Hungary.
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5.12 Lithuania

Table III.15 presents the total project cost and related percentage of the GDP of Lithuania for
the years 2007 to 2017.

Table 111.15 - GDP percentage of Lithuania

Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x109) to GDP
2007 9.5 28,400 0.03 %
2008 9.5 42,600 0.02 %
2009 7.1 63,900 0.01 %
2010 4.8 95,850 0.00 %
2011 0.0 143,775 0.00 %
2012 0.0 215,663 0.00 %
2013 0.0 323,494 0.00 %
2014 25.3 485,241 0.01 %
2015 47.0 727 861 0.01 %
2016 47.0 1,091,791 0.00 %
2017 217 1,637,687 0.00 %

It can be seen from table II1.15 that the TEM projects total annual cost for Lithuania does not
exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.13 The Republic of Moldova

All the TEM projects proposed for the original TEM Master Plan by the Republic of Moldova
have been completed.

5.14 Poland

Table II1.16 presents the total project cost and related percentage of the GDP of Poland for
years 2007 to 2020.

Table 111.16 - GDP percentage of Poland

Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x109) (EUR x109) to GDP
2007 714.02 5,138 0.23 %
2008 1,390.38 7,707 0.30 %
2009 7,077 .41 11,561 1.01 %
2010 8,676.16 17,342 0.83 %
2011 8,551.34 26,012 0.54 %
2012 4,509.02 39,018 0.19%
2013 2,434.87 58,528 0.07 %
2014 1,041.36 87,792 0.02 %
2015 1,124.69 131,687 0.01 %
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Project total cost GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP
2016 601.23 197,531 0.01 %
2017 99.66 296,296 0.00 %
2018 99.66 444,444 0.00 %
2019 99.66 666,667 0.00 %
2020 99.66 1,000,000 0.00 %

It can be seen from Table II1.16 that the TEM projects total annual cost for Poland does not

exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.15 Romania

Table II1.17 presents the total project cost and related percentage of the GDP of Romania for
the years 2007 to 2020.

Table 11l.17 - GDP percentage of Romania

Year Project total cost GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP
2007 566.77 311,001.7 0.18 %
2008 1,243.13 466,502.6 0.27 %
2009 6,930.16 699,753.8 0.99 %
2010 8,471.53 1,049,631 0.81%
2011 8,346.71 1,574,446 0.53 %
2012 4,304.39 2,361,669 0.18 %
2013 2,377 .49 3,542,504 0.07 %
2014 1,041.36 5,313,756 0.02 %
2015 1,124.69 7,970,633 0.01 %
2016 601.23 11,955,950 0.01 %
2017 99.66 17,933,925 0.00 %
2018 99.66 26,900,888 0.00 %
2019 99.66 40,351,332 0.00 %
2020 99.66 60,526,997 0.00 %

It can be seen from table IT1.17 that the TEM projects total annual cost for Romania does not

exceed 1.5 % of the country’s GDP in any of the years of the time period under study.
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5.16 The Russian Federation

No data with regards to project implementation costs were submitted by the Russian
Federation.

5.17 Serbia
Table II1.18 presents the total project cost and related percentage of the GDP of Serbia for the

years 2007 to 2012.
Table 111.18 - GDP percentage of Serbia

Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x109) (EUR x10¢) to GDP

2007 103.53 31,000 0.33%

2008 464.61 46,500 1.00 %

2009 431.73 69,750 0.62%

2010 398.86 104,625 0.38%

2011 393.52 156,938 0.25%

2012 37.77 235,406 0.02 %

It can be seen from table II1.18 that the TEM projects total annual cost for Serbia does not
exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.18 Slovakia

Table IT1.19 presents the total project cost and related percentage of the GDP of Slovakia for
the years 2007 to 2017.

Table 111.19 - GDP percentage of Slovakia

Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP
2007 10.42 57,868 0.02 %
2008 129.89 86,802 0.15%
2009 1,082.89 130,203 0.83 %
2010 1,162.82 195,304.5 0.60 %
2011 1,180.47 292,956.8 0.40 %
2012 1,180.47 439,435.1 0.27 %
2013 294.18 659,152.7 0.04 %
2014 423.35 988,729 0.04 %
2015 214.49 1,483,094 0.01 %
2016 214.49 2,224,640 0.01 %
2017 214.49 3,336,960 0.01 %

It can be seen from table IT1.19 that the TEM projects total annual cost for Slovakia does not

exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

2
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5.19 Slovenia

Table IT1.20 presents the total project cost and related percentage of the GDP of Slovenia for
the years 2007 to 2016.

Table 111.20 - GDP percentage of Slovenia

Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x109) (EUR x10¢) to GDP
2007 69 34,568 0.20 %
2008 69 51,852 0.13%
2009 69 77,778 0.09 %
2010 69 116,668 0.06 %
2011 65.45333 175,002 0.04 %
2012 119.1013 262,502 0.05%
2013 119.1013 393,753 0.03 %
2014 53.648 590,630 0.01 %
2015 53.648 885,945 0.01 %
2016 53.648 1,328,918 0.00 %

It can be seen from table I11.20 that the TEM projects total annual cost for Slovenia does not
exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.20 Turkey
Table II1.21 presents the total project cost and related percentage of the GDP of Turkey for

the years 2007 to 2015.
Table 111.21 - GDP percentage of Turkey
Year Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x109) to GDP
2007 84.8 471,972.2 0,02 %
2008 109.38 707,958.3 0,02%
2009 316.47 1,061,937 0,03 %
2010 1,395.88 1,592,906 0,09 %
2011 1,757.36 2,389,359 0,07 %
2012 1,757.36 3,584,039 0,05 %
2013 1,605.64 5,376,058 0,03 %
2014 1,581.05 8,064,088 0,02 %
2015 708.73 12,096,131 0,01 %
2016 422.44 18,144,197 0,00 %

It can be seen from table II1.21 that the TEM projects total annual cost for Turkey does not
exceed 1.5 % of the country’s GDP in any of the years of the time period under study.
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5.21 Ukraine

Table IT1.22 presents the total project cost and related percentage of the GDP of the Ukraine

for the years 2011 to 2018.

Table 111.22 - GDP percentage of Ukraine

Year ‘ Project total cost ‘ GDP ‘ Total project cost with respect
(EUR x10¢) (EUR x10¢) to GDP

2011 99.90 1,291,565 0.01 %

2012 99.90 1,937,347 0.01 %

2013 99.90 2,906,021 0.00 %

2014 99.90 4,359,031 0.00 %

2015 99.90 6,538,547 0.00 %

2016 99.90 9,807,820 0.00 %

2017 99.90 14,711,730 0.00 %

2018 99.90 22,067,594 0.00 %

It can be seen from table II1.22 that the TEM projects total annual cost for the Ukraine does

not exceed 1.5 % of the country’s GDP in any of the years of the time period under study.

5.22 Conclusions

On the basis of the analysis carried out in this chapter, the total annual project cost of each
country does not exceed 1.5 % of the country’s GDP value in any year of the respective time

period under study.

2
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6.

6.2

6.3

6.4

6.5

6.6

6.7

6.8

ANALYSIS OF PROJECTS ACCORDING TO SCORE/CLASS

Introduction

This chapter presents an analysis of the proposed projects with respect to their score and class
(1 to 4) (in accordance with the project start date specified by the country concerned). For each
participating country, the percentage of projects belonging to each class is specified.

Class 1 is the first investment/implementation class in the time horizon, and projects belonging
to Class 1 were expected to start before 2011. Projects of Class 2 will start before 2015, projects
of Class 3 will start before 2020 and projects of Class 4 will start after 2020. Projects for which
insufficient data are available are also classified as Class 4.

Details of the score and class for each of the proposed projects in each country are given in

Appendix I11.3 and Appendix II1.4 respectively.

Austria

Austria proposed 1 project which has been completed. This belonged to Class 1.

Belarus

Belarus proposed 3 projects which have been completed. These belonged to Class 1.

Bosnia and Herzegovina

Out of the 10 projects proposed by Bosnia and Herzegovina
e 3belongto Class 1 (30 %),

e 3 belong to Class 2 (30 %) and

e 4belongto Class 4 (40 %).

Bulgaria

Out of the 13 projects proposed by Bulgaria
e Sbelongto Class 1 (38 %), and
e 8belongto Class 2 (62 %).

Croatia

Out of the 27 projects proposed by Croatia
e 9belongto Class 1 (33 %),

e 15 belongto Class 2 (55 %), and

e 3belongto Class 3 (11 %).

The Czech Republic
All'S projects proposed by the Czech Republic belong to Class 1.

The former Yugoslav Republic of Macedonia

Out of the 3 projects proposed by the former Yugoslav Republic of Macedonia
e 2belongto Class 1 (67 %), and
e 1belongs to Class 2 (33 %).
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6.9 Georgia
All 4 projects proposed by Georgia have been completed. These belonged to Class 1.

6.10 Greece
All'S projects proposed by Greece belong to Class 1.

6.11 Hungary
All 20 projects proposed by Hungary belong to Class 1.

6.12 Lithuania

Out of the 10 projects proposed by Lithuania
e 3belongto Class 1 (30 %),

e 3 belongto Class 2 (30 %), and

e 4belongto Class 4 (40 %).

6.13 The Republic of Moldova

The Republic of Moldova proposed 1 project which has been completed. This belonged to
Class 1.

6.14 Montenegro
Montenegro proposed 6 projects which have been completed. These belonged to Class 1.

6.15 Poland

Out of the 119 projects proposed by Poland
e 101 belong to Class 1 (85 %), and
e 18belongto Class 2 (15 %).

6.16 Romania

Out of the 48 projects proposed by Romania
e 26 bclongto Class 1 (54 %),

e 15belongto Class 2 (31 %), and

e 7 belong to Class 4 (15 %).

6.17 The Russian Federation

All 12 projects proposed by The Russian Federation belong to Class 1.

6.18 Serbia

Out of the 21 projects proposed by Serbia
e 17 belongto Class 1 (85 %), and
e 4belongto Class 4 (15 %).
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6.19 Slovakia

Out of the 19 projects proposed by Slovakia
e 13 belongto Class 1 (68 %), and
e 6belongto Class 2 (32 %).

6.20 Slovenia

Out of the 7 projects proposed by Slovenia
e 4belongto Class 1 (57 %),

e 2belongto Class 2 (29 %), and

e 1bclongs to Class 4 (14 %).

6.21 Turkey

Out of the 36 projects proposed by Turkey
e 27 belongto Class 1 (75 %), and
e 9belongto Class 2 (25 %).

6.22 Ukraine

Out of the 4 projects proposed by Ukraine
e 1belongs to Class 1 (25 %), and
e 3 belongto Class 2 (75 %).

6.23 Conclusion

On the basis of the results of this analysis, most projects belong to Class 1.

N F O R

/1



7.

D TER PROJECTS' MASTER PLAN -

SUMMARY OF FINDINGS

A total of 294 TEM projects are being proposed in the revision of the TEM Master Plan and
should be included in the updated TEM Master Plan.

The implementation of the TEM network as a whole will require an estimated*
EUR 115,123 x 10°. The implementation will follow the time plan presented in table II1.3, which
also shows the available/secured percentage of funding.

39 % of the network has been completed; an additional 45 % of the network is expected to be
completed by the year 2015.

For each participating country, the total cost of projects under consideration was found to be
significantly less than 1.5 % of the GDP for the respective year of implementation of the project.

Approximately 80 % of the funding for the proposed projects has been secured.
The majority of the projects belong to Class 1.
The majority of the projects (57 %) are of the motorway road type.

The majority of the projects are expected to have an increase in Average Annual Daily Traffic
(AADT) of more than 15 %.

4 This estimate is based on the data that were made available and does not include the projects for which data on
implementation costs have not been submitted.
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8.

8.1

8.2

8.3

FUNDING CONSIDERATIONS AND RECOMMENDATIONS

Introduction

Securing the funds to be used for the implementation of the proposed projects is an important
factor in the completion of the TEM network. According to the results of the analysis of the
implementation of the proposed TEM projects (as outlined in chapter 3 of this annex), a certain
proportion of the funds needed to cover the total implementation costs has not yet been secured.

The countries which proposed projects in 2008 for which financing has not yet been secured are
Bosnia and Herzegovina, Bulgaria, Lithuania, Romania, Serbia, Slovenia and Turkey. Therefore,
funding for these projects will need to be secured in the near future.

To this end, the eligibility criteria for receiving funds, as well as recommendations on the
required procedures per funding institution/source, are presented in this chapter for such projects.

Initially, a brief description is provided on the available sources of financing and the respective
eligibility criteria, followed by recommendations on a country-by-country basis.
Sources of financing of infrastructure investments

The main sources of funding are the following:

national/regional funding;

EU funding (co-funding from national governments is required);
Trans-European Transport Network (TEN-T) budget (for EU Member States);
European Regional Development Fund (ERDF), Structural Funds, Cohesion Funds

[after 2007 according to the objectives’ regions, following the National Strategic
Reference Framework (NSRF)];
Instrument for Structural Policies for Pre-Accession (ISPA);
Cross-border cooperation (INTERREG);
e European Investment Bank (EIB) and European Bank for Reconstruction and
Development (EBRD), for low-interest loans;
e World Bank, for low-interest loans;
e public—private partnership (PPP) projects, for the case of private funding through
concessions [e.g. build-operate-transfer (BOT)].

A detailed description of the above sources of funding and the required procedures is provided
in appendix IIL5.
Eligibility criteria

Infrastructure investments are needed to address capacity constraints. The organization and
management of the implementation of projects should be undertaken by the private sector,
regardless of the source of financing (e.g. public, private, loans). The role of the Governments in the
participating countries should be confined to the provision of a transparent and stable framework,
including commercial incentives for private investors. Market dynamics will then determine the
type of infrastructure that is needed and whether the risk—return ratio of a particular project
justifies the necessary investments. For any infrastructure project, in order to secure financing it is
necessary to provide the following information:

e type of traffic targeted;

e datarelated to ongoing and expected investment expenditures;
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e maturity of the project (under construction, planning phase, study phase, ctc.);
e start and end years;

e sources of funding already secured.

8.4 Bosnia and Herzegovin

End | % funding secured from following source

Road | % increase in| Start

Project ID Status :
fype © traffic year | yedar | National ‘ Bank | Grant | Private

BH-M-2 Design M 11 2013 | 2017 = = = = =
BH-M-5 Design NR 3 - — — — — — —
BH-M-6 Design E 50 2012 | 2015 = = = = =
BH-M-7 Design NR - - - - — — — —
BH-M-9 Design NR — — — = = = — —
BH-M-10 Planning NR 17 - - - — - — —

@ E = expressway; M = motorway; NR = national road.

With regard to project BH-M-2, this could explore the possibility of receiving funding from
EU funds, the EIB or the World Bank since it involves a motorway and is at the design stage to
be implemented in 2013, and thus it is of considerable maturity. It is proposed that a financial
feasibility study be carried out to determine the Internal Rate of Return (IRR) of the project.
The estimated percentage increase in traffic is considerable, which makes the project attractive for
funding, especially under PPP projects, provided that the country agrees to a toll system.

With regards to the remaining projects that involve a national road or an expressway, these
could only receive funding from cither national or regional sources, with a low possibility of being
implemented under a PPP project.

Since the total cost of the projects under consideration is significantly lower than 1,5 % of the
country’s GDP over the implementation period (as noted in chapter 5.4), it is assumed that these
projects could receive financing from national or regional funds, provided that no additional
projects are proposed.

8.5 Bulgaria

% funding secured from following source

o - .
Project ID St Road | % increase in| Start End

fype ® traffic year | Yedr | National ‘ Bank | Grant | Private

; after

BG-M-1 Planning NR — 2014 — — = — — —
. after

BG-M-5 Planning M — 2014 - — — _ _ _
: after

BG-M-6 Planning M — 2014 = — — — _ _
. after

BG-M-8 Planning M - 2014 - — - — - _
. after

BG-M-9 Planning M — 2014 = — — — _ _
. after

BG-M-10 Planning M — 2014 - — — — — _

@M = motorway; NR = national road.
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Project BG-M-1 could receive funding from national sources since it involves the construction
of a national road, and the total cost of projects under consideration is significantly lower than
1,5 % of the country’s GDP over the implementation period (as noted in chapter 5.5), provided
that no additional projects are proposed.

With regards to the remaining projects, these are not yet at a mature stage, and no exact
information was provided with regards to their implementation dates or impact on trafhc.
However, since they involve the construction of a motorway, these could in future receive funding

from EU funds, the EIB or the World Bank.

8.6 Lithuania

% funding secured from following
Road | % increase in| Start | End source

Project ID Status 3
type ° traffic year
National ‘ Bank | Grant | Private

LT-M-4 Planning M 40 2015 | 2017 — — — — 15

LT-M-5 Planning M 40 2015 | 2017 - - - - 15
. after

LT-M-6 Programming| M 72 2025 — = = — - —

LT-M-7 Design M 51 2014 | 2016 - - - - 10
. after

LT-M-8 Programming E 63 2020 = = = — - —

LT-M-9 Programmin M 73 after — — — — — —
gramming 2020

(-M-10 [P i M 76 giEr | - - - - -
rogramming 2025

@ E = expressway; M = motorway.

Projects LT-M-4, LT-M-5 and LT-M-7 could be eligible to receive funding from EU funds, the
EIB or the World Bank since they are at a considerably mature stage, involve the construction of a
motorway, and have a high impact on traffic and a very satisfactory IRR, thus indicating financial
feasibility. These projects could also explore the option of a PPP model, provided that the country
agrees to a tolling system.

With regards to the rest of the projects, these are not yet at a mature stage. Those that involve
the construction of a motorway could in the future explore the options of EU funds, the EIB and
the World Bank.

The project LT-M-8 could receive cither national or regional funding (assuming that no other
national projects are funded during the same implementation period) or, since it has a high impact
on traffic, the option of a PPP model could be investigated.

Meanwhile, it is proposed that a financial feasibility study be carried out for those projects
for which no IRR has been given, to determine their respective IRR and so assess their viability.
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8.7 Poland

% funding secured from following
Road | % increase in| Start End source
type ° traffic year | year

Project ID Status

National [ Bank | Grant | Private

PL-M-31 Planning M 50 2015 | 2020 = = = = 8

@M = motorway.
Project PL-M-31 could be eligible to receive funding from EU funds, the EIB or the World

Bank since it is at a considerably mature stage, involves the construction of a motorway, and has a
high impact on traffic and a very satisfactory IRR percentage, thus indicating financial feasibility.

8.8 Romania

% % funding secured from following
Project ID Status :;:‘:{ Encreus_e Start year :::r source
in traffic National | Bank | Grant | Private
RO-M-13  |Programming| M 27 2015 2020 — — - — -
RO-M-17 |Programming| M 162 2015 2020 — — — — —
Section 1: Section 1: | Section
0l ngz:irssi;:n M £ Se?:fi)c?: 2: ]S:e?:t(i)clr? - - - - -
design 2010 |2: 2012

RO-M-19 | Programming E 27 2015 2020 — — — — -
RO-M-21 Design M 28 2011 2013 — — — — —
RO-M-31 Desi