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Introduction
The present report was prepared by the Institute of Transport and Communications Ltd. in its capacity as Contractor in the Update of the scenario based on the transport model developed under ЕММЕ software, as part of the ‘General Transport Master Plan’ project.

This report presents the process of updating the transport model of the General Transport Master Plan (GTMP) in conformity with the approach proposed and presented by the Contractor in the Introductory Report from January 2013.

The updated transport model was delivered to the Contracting Authority on 16.04.2013, while this report presents the main results and inferences about:

· Updated base year of the model – 2011, and
· forecasts for the years 2020 and 2030.

1. Purpose and scope of the project
In accordance with the Technical Specification it is required from the Contractor to ‘perform an update of the scenario based on the transport model developed under EMME software, as part of the General Transport Master Plan’. The Contractor ought to identify with the thus updated model the ‘bottlenecks’ in the transport network of this country in view of prioritizing investments in the core and the comprehensive network in the roads and railway sector with a 2020 and 2030 horizon. It shall be possible to use results from the updated scenario in the determination of investments in the two main sectors with relevant strategies/ plans/ programmes being developed/updated on their basis.’
In order to achieve the objectives indicated here above the Contractor ought:

1. To update the transport model developed in 2008/2009 by ’incorporating therein the changes occurred in the forecasts for the development of this country’s economy and its major trading partners, as well as in the transport network of the country and the levels of traffic’. The minimum scope of the information that ought to be updated includes:

· economy: the forecast for changes in the GDP, the commodity circulation and fuel prices;

· demography: data from the latest census in 2011 and a forecast on its change;

· transport: data on the traffic and forecasts for the development of passenger and freight transport on the national road and railway networks.

The Contracting Authority does not require from the project Contractor to have in its possession the software for developing transport models with which the model of GTMP (ЕММЕ/3) was derived. It is specified that the model can be updated also under a similar software package, such as PTV VISUM, for which the Contractor holds a full license.
2. To identify the ‘bottlenecks’ in the national road and railway networks (core and comprehensive) based on the ‘revised forecasts by 2020 and 2030 on the basis of the current economic forecasts and the incorporation of completed projects and projects in the process of implementation’.
The ultimate results of all work on the project ought to be a comparison between transport flows and the existing capacity of the transport network presented in the form of a map showing the sections of transport networks in which demand is close to the available capacity or exceeds it.

The Contracting Authority delivered on 17.01.2013 to the Contractor the entire information available on the GTMP in electronic form. Following a detailed review and analysis the Contractor came proposed the following approach for the update:

Step 1:
Update of the model of passenger trips to a new baseline year
Step 2:
Preparation of a new model of the overland freight transport by the baseline year
Step 3:
Forecast on the demand for passenger trips
Step 4:
Demand on the demand for freight transport
Step 5:
Modeling the infrastructure networks by 2020

Step 6:
Assignment of forecast passenger and freight traffic on the respective infrastructure networks and identification of the bottlenecks
The Approach was approved and accepted by the Contracting Authority. A huge quantity of data and information was collected and processed for the update of the baseline year, a considerable quantity of which – from executive agencies, government enterprises and firms to the Ministry of Transport, Information Technology and Communications.

2. Brief description of the transport model of GTMP, subject of update and inferences
2.1 Structure of the model
The structure of the Bulgarian transport model, as described by the Author of GTMP, is displayed in the diagram below.
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Diagram of the Bulgarian transport model
Basically, the model consists of two major parts – a model of the passenger transport (BMPT) and a  model of the freight transport (BMFT). BMPT comprises 3 forms of transport – automobile, coach and railway. BMFT comprises 4 forms of transport – automobile, railway, waterway and air. BMPT was fully developed in the environment of the software product for transport modeling ЕММЕ/3, which means that all 4 traditional steps (generation, attraction, distribution and assignment) were modeled for execution in an EMME/3 environment. In contrast to the passenger transport the freight model was produced in the form of electronic tables and the assignment of automobile cargo transport (and not the freight railway one) was effected in ЕММЕ/3 environment only.

2.1.1 BMPT
BMPT includes the following six main components, as presented in brief here below
.
Supply model
The model of supply includes:

· A model of the road network comprising 19 thousand km of motorways, first, second and third-class roads and the speed function under the respective four categories depending on traffic intensity; the model represents to a large extent the level of construction of the road network by the baseline year 2008.

· Model of the coach ‘network’ representing in its essence the timetables of intercity coach lines by the baseline year 2008.

· Model of the railway ‘network’, which in similarity to the coaches, contains the supply of railway passenger services, i.e. the timetable of passenger trains by the base year.

Model of demand
The demand model for passenger services represents a set of 16 matrixes of origin and purpose of passenger trips by:

· three forms of transport, as indicated here above – automobile, railway and coach
· three purposes of travel – business, leisure and commuting
· for two categories of passengers – those possessing a passenger car and the ones that have no car.

The system of zoning adopted for the model consists of a total of 314 zones – 272 domestic zones for the country and 42 international zones – outside the territory of the country.

Specific models for assignment by mode of transport
Such models describe the routes of services where alternative ones are available. A model has been used in which generalized travel costs are minimum.
Models of behaviour
The models of behaviour model the choice made by passengers between available forms of transport in response to changes introduced in the generalized costs of travel on one or more modes of transport. These models are two-step ones: in the first place the choice is modeled between private and public transport, and if the public one is opted for – the choice is modeled between coach and railway transport. 
The four sub-models specified above refer to the base year 2008. Another two models have been developed for the need of forecasting.
Model of growth
This model reflects the influence of changes in demographic and social-economic factors on the future demand for passenger transport.

Model of private automobiles ownership
The results of this model are used as input data for the behavioural model and influence on the choice of mode of transport.

2.1.3 BMFT
The model of freight transport consists of three individual sub-models, respectively, for the railway, waterway and air transport, with the BMFT for the freight automobile transport being connected with BMPT in the following manner:

· They use a unified database
· Data from the road network model (supply) are used as input ones for the model of demand for heavy-load trucks services
· The projected increase in demand for heavy cargo traffic is used reversely as input data in the passenger services model in order to reflect the influence of this traffic on travel time and choice of a route for passenger services.

Freight services are modeled for 5 groups of commodities on the grounds of a zoning system consisting of 9 domestic regions, 2 ports and 12 international zones (7 states and 5 additional regions). International transport of freight (import, export and transit) are modeled separately by way of individual models based on electronic tables.
Although it is not expressly indicated it ought to be expected that the model of demand would consist of 20 matrixes, respectively for:

· 4 forms of transport – automobile, railway, waterway and air transport, and
· 5 commodity types – connected, respectively, with the agrarian sector, with industry (mining, processing and construction), with trade, with the other services and containers. 

2.2
Baseline year
The model as a whole is calibrated, validated and approved by the base year 2008, so that it can reproduce the existing demand (of transport services) by the relevant year with the respective level of accuracy
. Matrixes refer to the demand for transport on a work day in the interval from 7:00 through 19:00 hrs. 
2.3
Forecasts for future periods
The model of GTMP works with two projected horizons – 2015 and 2030
, while the intermediate years are obtained by way of interpolation. Demand is estimated for two standard alternative scenarios of transport sector development
:

· ‘Minimum development’ (Do minimum) and
· ‘Project realization’ (Do something).
The ‘Do minimum’ scenario represents the base scenario for the transport situation during the projected year, which is the result of the influence of factors external for the transport sector – demographic, social-economic and/or political. In essence, this variant models the future development as a continuation of the status-quo in this sector. 
In essence, the second scenario represents a set of different possible alternatives for intervention in the sector, both in the infrastructure and in the supply of transport services.
2.3.1
Demand on demand for passenger transport under the Do minimum scenario
The forecast for passenger transport demand was produced by growth models that use factors of growth in the demand for freight transport by the base year 2008 depending on various factors  of influence. The external factors influencing passenger transport demand and are modeled in BMPT, are as follows:

· Count of population and number of the economically active population by 9 regions (linear dependence)

· Growth in the Gross Domestic Product and degree of motorization, also by 9 regions (increase with elasticity against the respective indicator).

The distribution of projected demand by form of transport is defined as a function of changed generalized costs for the competitive modes of transport that depend on fuel prices, tariffs of services on coach and railway transport and price of time by forms of transport.
In contrast to the demand model for the baseline year developed with a high level of detail, the model of growth for projected horizons was developed for 9 zones partially corresponding to the zones of planning:

· Northwestern
· Northern Central
· Northeastern
· Stara Zagora
· Remaining part of Eastern zone
· Southern Central
· Sofia city and region
· Blagoevgrad and
· Remaining part of Southwestern zone.

The following table
 presents the input demographic and social-economic factors used in the BMPT. 

	
	Baseline year 2008
	Projections
	Notes

	
	
	2015
	2030
	

	Economic factors

	GDP
	30,782 million Euro
	+23%
	+139%
	GDP growth is given at regional level (Table 2.2)

	GDP per capita
	4,028 Euro/capita
	5,139 Euro/capita (+28%)
	10,952 Euro/capita (+172%)
	Projected passenger demand is based on GDP per capita at regional level (Table 2.17)

	Demographic factors

	Total population
	7.76 million
	7.49 million (or -3.5% on 2008 figure)
	6.88 million (or -11.3% on 2008 figure)
	Projected passenger demand is based on GDP per capita at regional level (Table 2.6)

	Active population
	3.63 million
	3.51 million (or -4.0% on 2008)
	3.20 million (or -11.8% on 2008 figure)
	Projected passenger demand is based on the growth in active population at regional level (Table 2.8)

	Transport costs

	Price of fuel
	1.28 Euro/liter
	1.13 Euro/liter
	1.23 Euro/liter
	Source: Forecast of the Consultant (as shown in Table 2.13)

	Transport vehicle efficiency
	0.0712 liter/km
	0.0653 liter/km (-8.2%)
	0.0546 liter/km (-23.3%)
	Source: Forecast of the Consultant (as shown in Table 2.14)


	
	Baseline year 2008
	Projections
	Notes

	
	
	2015
	2030
	

	Public transport prices
	Railway 0.0331 Euro/km

Coach 0.0588 Euro/km
	Railway 0.0331 Euro/km

Coach 0.0588 Euro/km
	Railway 0.0384 Euro/km

Coach 0.0947 Euro/km
	Source Data of the operator. Discussion in Section 2.5.5 of this document.
(See Table 2.15)

	Ownership of means of transport

	Ownership of means of transport
	0.276 autos/

person
	0.309 autos/

Person

(+12%)
	0.412 autos/

Person

(+49%)
	Discussion in Section 2.6 of this document. The forecast on passenger demand is based on the growth in ownership of means of transport at regional level. (See Table 2.17)


	Transport network

	Change in the transport network
	
	Includes three transport projects that are in construction
	Includes three transport projects that are in construction
	It is envisaged that the influence of these three projects on total demand is unimportant and therefore not taken into consideration.

	Assessment of time for travel

	ATT – business
	19.77 Eurocent/min.
	23.42 Eurocent/min.
	39.58 Eurocent/min.
	Source: Requirements to the making of CBA in the Transport Sector’ for Bulgaria

	ATT – non-business
	7.30 Eurocent/min.
	8.65 Eurocent/min.
	14.61 Eurocent/min.
	As per above.


Table 1
Description of forecasts on the social-economic and demographic factors used in BTM
Based on the thus projected changes in the factors influencing the demand for passenger transport estimation matrixes were prepared for a 12-hour interval of a work day in number of passengers by form of transport by the respective projected horizon (2015 and 2030). Matrixes were assigned on the respective networks that were not changed by the base year 2008.

‘Bottlenecks’ in the automobile network are identified with the projected intensity of passenger cars traffic being compared with the throughput of the respective road segment determined on the basis of its class and gauge. It does not become clear from the data presented in GTMP Main Report 3 whether matrixes of coach services have been assigned in addition to the matrixes of passenger car travels, and also more importantly – the estimation matrixes of freight automobile transport.

No information is provided in the report mentioned above about results from the assignment of matrixes of railway services, although there are data on a change in the number of passengers by lines.

2.3.2
Demand on demand for freight transport under the Do minimum scenario
Like the passenger transport forecast, the demand on demand for freight transport was produced with models of growth against the base year 2008. An electronic table was used
, which divides the growth factor by origin, function or aggregated by origin-function. Growth factors are determined separately for:

· the 5 groups of commodities (it. 1.2)

· 3 modes of transport:

· domestic automobile transport
· railway transport, and
· waterway transport through ports.

Owing to the absence of data on the import and export with automobile transport a different methodology was applied in the determination of the future growth factors based on a correlation between import and export by the surveyed commodity groups and the growth in GDP. It does not become clear from the description of this approach what the basis was for estimating the transit freight traffic. 

Forecasts on the railway and river transport on the River Danube were produced in number of heavy-load automobiles and not in tons
.

Identified are the following factors that have influence on the future demand for freight transport:

· Changes in the number of population and migration that were projected in connection with BMPT
· Growth in GDP, also projected in BMPT, and production growth by economic sectors
· Growth in the economy of main trading partners
· Change in the trade models mostly depending on the development of the economy of the host country, but also connected with a change in the political environment, such as for example, accession to the EU
· Change in the relativ costs by mode of transport and respectively, in the relatrive attractiveness of railway and waterway transport
· Other factors, such as operation of cargo trucks of greater load-carrying capacity, logistic centers, border procedures.

Based on individual forecasts part of the above indicators have served for the calculation of growth factors by market segments, in electronic table format: domestic automobile services, import and export through the ports, import, export and transit by automobile and railway transport (also presented generally, without commodity groups). Matrixes in GTMP Main Report 3 are generalized and do not present details concerning the mode of transport and the type of commodity.

The forecast on domestic freight services on rail was produced by utilizing a different classification, so-called ‘expanded’ classification of freight by 7 groups of commodities designated indicatively as:

· Agriculture
· Coal
· Metals
· Construction
· Petroleum
· Chemicals
· Other.

The forecast was produced as a direct dependence between the production of the respective sector of the economy and the demand for transport services.

A third, different classification of freight was used in the demand on freight services on the River Danube, comprising 8 groups of commodities:

· Automotive industry
· Chemicals
· Coal products
· Construction materials/mixes
· Food or agricultural products
· Metal products
· Products of the oil refining industry
· Other.

As a result of these calculations an aggregate forecast was produced of freight services demand with automobile and railway transport, both on domestic and international traffic (import, export and transit) as a total number of heavy-load transport vehicles (with no specification of the group of commodity) for a 12-hours interval on a work day by 2015 and 2030.

Forecasts for the traffic through ports are by commodity groups, in tons and per year, which were subsequently recalculated in heavy-load automobiles.

No information is presented in Main Report 3 about results from the assignment of freight matrixes for automobile and/or railway transport on the infrastructure networks. Absent is quantitative information about the intensity of freight traffic both on roads and along the railway networks. Indication is made of growth factors in matrix form (9х9).

2.4
Procedure of updating the transport model elaborated by the Contractor for GTMP
User interface was elaborated to GTMP, which facilitates the extraction of data on the traffic by a particular year and a concrete scenario with ‘Project realization;.

The interface is activated on a personal computer following standard installation of the ‘setup.exe’ installation file with a launcher window being loaded to enable the selection of a working language (Bulgarian or English) and option for review of available data or choice of a new test.
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Fig. 2 
View of the title screen of the interface for update
This interface allows the update of the following variables:

· Growth in GDP based on the selected 9 geographic ‘sectors’ corresponding to the zones specified in it. 2.3.1

· Population growth for the same sectors
· Growth in the active population for the same sectors
· Fuel price for a passenger car
· Fuel consumption per mileage unit of a passenger car
· Growth in public transport prices (coach and railway) against the baseline year.

All other changes in BMPT, as well as in BMFT, to the extent they use a single data base, are determined in advance and fixed as invariables. Their change requires new modeling in an ЕММЕ/3 environment.

Comparison of data on the growth of population shows that the data set in advance in the transport model do not correspond to the real development over the period starting 2011. 

	Planning area /
region
	Population

	
	NSI
	Mode

	
	2008
	2011
	Growth 2011/2008
	Growth 2015/2008

	Northwestern
	916 054
	836 601
	-8.67%
	-4.64%

	Northern central
	924 273
	853 468
	-7.66%
	-4.68%

	Northeastern
	991 471
	961 965
	-2.98%
	-4.20%

	Southern central
	1 538 142
	1 471 107
	-4.36%
	-4.29%


Table 2
Comparison between the projected population growth for 2011 from BMPT and the actual one reported from the National 2011 census.

2.5
 Conclusions concerning possibilities for model update and identification of ‘bottlenecks’ on the road and railway network
As a result of a thorough analysis the Contractor made the following conclusions regarding the possibilities to update the transport models of GTMP: 
· Models are not flexible with respect to changes both in the international environment for the transport sector and in the domestic one as a realization of projects or phases thereof, e.g.; They allow the update of a limited number of factors only that are indicated above. All other factors influencing the demand for transport have been adopted either as constant ones or require additional modeling. An important example in this respect is the complete impossibility to change the characteristics of freight transport services demand internationally-wise owing to a change in the economic environment in a particular country/ foreign trade partner (e.g. Greece).

· The absence of flexibility in the models means that even if data could be updated successfully, this being possible for them through the interface, the model will produce results that are irrelevant to the economic reality of present day.

· The update of input data in the model can not bring in the result the Contracting Authority needs, namely: identification of the bottlenecks. The reason for this is in the standardized pre-set form of output results at the national level only, but not at the level of a project and/or a segment of the infrastructure network.

· In order to satisfy the requirements of the Technical specification the most suitable approach is new modeling with making use, to the highest possible degree, of the models prepared within the framework of GMPT. This comprises the following steps:

1. Update of the model of passenger services against a new baseline year
2. Preparation of a new model of the overland freight transport against the baseline year
3. Formulation of a demand on the demand for passenger services
4. Formulation of a demand on the demand for freight transport
5. Modeling the infrastructure networks to 2020.

6. Assignment of the projected passenger and freight traffic on the respective infrastructure networks and identification of the bottlenecks.

Implementation of each of the steps and the respective results are presented in the following sections of this report.

3. Selection of baseline year, system of zoning and scope of the infrastructure networks
The requirement of the Contractor for incorporation in the model of changes in ‘the commodity turnover, ….. and data about the traffic’, and also the accurate reporting of changes occurred in the economic environment both in the country and in the business partners necessitate the development of a model for a new baseline year.

The selection of a new baseline year for the transport model is of material importance, the natural strive being to a nearest possible year for which enough data is available, including social-economic and transport data. Data for 2012 are still not available and insofar as such are at hand, this is preliminary data subject to particularization.

In accordance with the requirement of the Contracting Authority to have the changes in the number, territorial distribution and age of the population reflected, as ascertained during the latest census, the Contractor proposed and the Contracting Authority accepted to adopt 2011 as a new baseline year. An additional advantage for the adoption of 2011 as a baseline year is that it follows immediately the year 2010 when the latest General Profile counting of traffic on the roads was conducted and, hence, it can be accepted with a sufficient degree of certainty that differences in the intensity of movement on the core and comprehensive road network, subject matter of the project, are minimal.

While taking into account the restrictive factors the scope of the infrastructure networks and their respective system of zoning are brought into compliance with the needs of the Contracting Authority – the core and comprehensive TEN-T network and connections thereto. The updated system of zoning consists of:

· 160 domestic zones, and
· 37 international (outside the country) zones,

shown in the following figures and maps, and in detail – in Schedules 1 and 2.

Like in the model of GTMP the system of zoning in the country is based on the smallest unit of administrative-territorial division for which the national statistics collects and publishes on a regular basis demographic and social-economic data – the municipality. Additionally, in view of achieving relatively homogenous zones from the perspective of area of the territory and population number, certain municipalities were aggregated in one zone. Sofia Metropolitan Municipality, to the contrary, it was disaggregated into 7 zones.
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Fig. 3 
System of zoning, domestic zones
Fig. 4 
System of zoning, partially international zones [image: image50.jpg]



The length of the modeled automobile network on the territory of the country is 11 282 km and is divided into 615 sections. The total length of the modeled road network, including that out of the country and the future network by 2020 amounts to 65 617 km and 1 264 sections. Each section has been assigned the following characteristics:

· Length
· Road class
· Average speed of movement for three categories of transport vehicles:

· Passenger cars
· Coaches, and
· Cargo trucks
· Throughput 

· Number of passenger cars, coaches and cargo trucks and total MTV from the General Profile counting of automobile traffic in 2005 and 2010 (for the sections in Bulgaria only, and if there is a counting point in the section).

It has to be noted that for 332 sections from the core network and part of the comprehensive one of TEN-T the Consultant changed the speed functions from the GTMP model with averaged speeds registered by GPS of a large number of MTV of up to 3.5 t, that have traveled through the respective section in 2011. The average number of MTV that served as a basis for calculation o the average speed for the respective section was around 114 thousand, which is an indicator of a high level of reliability of data. The influence has been thus accounted for of speed restrictions imposed by the RTA, as well as multiple factors and possible events occurring within the framework of the calendar  year (atmospheric, climatic, repairs and other). The average section speed for coaches and cargo trucks in these sections was adjusted in proportion to the speed for MTV of up to 3.5 t.
The model of the railway network on the territory of Bulgaria includes all lines in operation by the base year 2011 with a total length of 3 895 km, divided into 328 sections. The total length of modeled network, including out of the country, amounts to 40 582 km, divided into 930 sections. Each section has been assigned the following characteristics:

· Length
· Design speed
· Average speed of movement of trains for the transport of passengers and transport of freight
· Type of the line:

· Number of tracks (single-track/ double-track or more)

· Electrified/ non-electrified
· Conventional or high-speed
· Type of track-gauge, etc.

The following figures present the modeled road and railway networks.

Fig. 5 
Modeled road network in Bulgaria for the baseline year of 2011.
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Fig. 6
Scope of the modeled railway network in Bulgaria for the baseline year 2011.

4. Update of the model of passenger services against a new baseline year
The Contractor updated the synthetic model of demand for passenger services by automobile transport from the BMPT by updating the factors of generation and attraction of trips: population and generalized costs between each pair of zones by purpose of the trip.

The source of data on the population by zones to the baseline year is the 2011 Population and Housing Census in the Republic of Bulgaria. 

Modeled are the interzone trips by three purposes:

· Daily trips (to/from workplace, for training)

· Business trips
· Private trips.

Daily and business trips are modeled on the grounds of the number of active population by zones, while the total population – for modeling the private trips. Presented in the following table are summarized data about the number of population by regions as at the date 01.02.2011, the date of conducting the population census.
	
	2011

	
	Population
	Active population

	BULGARIA
	7 364 570
	3 329 683

	Northern and Eastern Bulgaria
	3 752 349
	1 617 969

	Northwestern area
	847 138
	340 372

	Vidin
	101 018
	38 269

	Vratsa
	186 848
	75 643

	Lovech
	141 422
	56 641

	Montana
	148 098
	60 803

	Pleven
	269 752
	109 016

	Northern central area
	861 112
	368 189

	Veliko Tarnovo
	258 494
	109 932

	Gabrovo
	122 702
	55 250

	Razgrad
	125 190
	52 661

	Ruse
	235 252
	104 360

	Silistra
	119 474
	45 986

	Northeastern area
	966 097
	433 618

	Varna
	475 074
	226 204

	Dobrich
	189 677
	80 743

	Targovishte
	120 818
	49 579

	Shumen
	180 528
	77 092

	Southeastern area
	1 078 002
	475 790

	Burgas
	415 817
	190 714

	Sliven
	197 473
	78 926

	Stara Zagora
	333 265
	149 742

	Yambol
	131 447
	56 408

	Southwestern and Southern central Bulgaria 
	3 612 221
	1 711 714

	Southwestern area
	2 132 848
	1 062 620

	Blagoevgrad
	323 552
	152 644

	Kyustendil
	136 686
	57 470

	Pernik
	133 530
	61 526

	Sofia
	247 489
	110 499

	Sofia city
	1 291 591
	680 481

	Southern central area
	1 479 373
	649 094

	Kurdjali
	152 808
	61 210

	Pazardjik
	275 548
	116 415

	Plovdiv
	683 027
	306 775

	Smolyan
	121 752
	58 901

	Haskovo
	246 238
	105 793


Table 3
Population by regions and planning areas by 01.02.2011.

4.1
Trips by passenger cars
Trips by passenger cars for the baseline 2011 were modeled by the gravity model used in GTMP
, described by the following formula

[image: image4.wmf]m

b

a

l

ij

ij

j

i

ij

C

C

A

P

k

D

´

´

´

´

´

=

)

exp(

,

where:

Dij is the demand for trips from the zone of origin i to the zone of destination j
Pi is the population in the zone of origin i
Aj is the population in the zone of destination j
Cij is the generalized cost of travel by passenger car from zone i to zone j,

k, (, (, ( and ( are parameters calibrated in BMPT, as shown in the table below:
	Parameters
	Passenger car

	
	Daily
	Business
	Private
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	3.207E-07
	3.063E-07
	1.645E-07
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	1.000
	1.000
	1.000
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	1.140
	1.140
	1.139
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	-0.038
	-0.017
	-0.013
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	-0.984
	-1.070
	-1.083


Table 4
Calibrated parameters for obtaining matrixes of the synthetic automobile trips
Generalized costs Cij of travelling by passenger car from zone i to zone j are calculated for each pair of zones of origin and designated after the following formula:

Cij = t*V + l*p*e,

where:

t is the time in minutes for travelling from the zone of origin to the zone of destination over the road network updated for 2011 
V is the price of time in €ct
l is the distance in km from the zone of origin to the zone of destination (over the updated network as well)

р is the average fuel price per liter (updated for 2011 – an average of BGN2.40 for А 95  gasoline and BGN2.46 for the diesel fuel)

е is the average fuel consumption of a passenger car per km, determined in BMPT for 2011.
In conformity with the requirements for preparing a CBA in the transport sector the price of time for 2008 used in BMPT, as shown in the table below, was updated for 2011 with an elasticity factor of 0.7 against the GDP growth per capita.

	Purpose of the trip
	Price of time (€ct/min)

	
	BMPT 2008

	2011

	Daily
	7.30
	7.12

	Business
	19.77
	19.29

	Private
	7.30
	7.12


Table 5
Values of the price of time for passenger trips for 2008 and 2011.

The drop in the price of time for the passengers in 2011 against 2008 was the result of the GDP drop from 5.5% in 2009, which was compensated only partially by the growth of 0.4% in 2010 and 1.7% in 2011.

The results thus obtained for generated daily trips by zones were compared and where necessary – adjusted against the NSI data about daily labour migrants and commuting students by municipalities and mode of transport
, an extract of which is presented in the two tables below. In view of the adopted system of zoning trips within the boundaries of the same municipality are ignored.
7. Daily labour migrants by destination of migration

	Regions

Municipalities

	Employed persons
	Persons living and working in the same inhabited location
	Daily labour migrants
	Daily labour migrants per 1000 employed persons

	
	
	
	total
	of them going to work
	

	
	
	
	
	in the same municipality
	in a municipality of the same region
	in a municipality of another region
	

	
	
	
	
	in cities
	in villages
	in cities
	in villages
	in cities
	in villages
	

	
	number
	

	Total for the country
	2834834
	2434511
	400323
	98805
	47801
	116045
	33409
	93337
	10926
	141.2

	
	
	
	
	
	
	
	
	
	
	

	Blagoevgrad
	127583
	106464
	21119
	7538
	3675
	6404
	1225
	2115
	162
	165.5

	Bansko
	5830
	5018
	812
	497
	37
	173
	17
	71
	17
	139.3

	Belitsa
	2593
	1694
	899
	185
	49
	551
	..
	70
	..
	346.7

	Blagoevgrad
	33064
	30533
	2531
	957
	187
	346
	122
	823
	96
	76.5

	Gotse Delchev
	13376
	11646
	1730
	1011
	151
	193
	197
	169
	9
	129.3

	Gurmen
	5204
	3484
	1720
	-
	310
	1236
	114
	59
	..
	330.5

	Kresna
	1930
	1439
	491
	148
	51
	173
	71
	48
	-
	254.4

	Petrich
	21816
	17918
	3898
	1884
	1425
	315
	91
	172
	11
	178.7

	Razlog
	8243
	6082
	2161
	878
	75
	1097
	13
	93
	5
	262.2

	Sandansky
	16536
	13653
	2883
	1436
	593
	318
	369
	161
	6
	174.3

	Satovcha
	5323
	4761
	562
	-
	306
	91
	..
	101
	..
	105.6

	Simitli
	4475
	3123
	1352
	251
	154
	786
	25
	131
	5
	302.1

	Strumyani
	1499
	902
	597
	-
	208
	301
	58
	30
	-
	398.3

	Hadjidimovo
	4216
	3356
	860
	180
	95
	514
	..
	37
	..
	204.0

	Yakoruda
	3478
	2855
	623
	111
	34
	310
	10
	150
	8
	179.1


7. Daily labour migrants by place of residence, sex, mode of transport used and destination of migration

	Place of residence

Sex

Mode of transport
	Daily labour migrants

	
	total
	of them going to work

	
	
	within the same region
	in other regions

	
	
	total
	In cities
	In villages
	total
	In cities
	In villages

	
	
	
	
	
	
	
	

	Total
	400323
	296060
	214850
	81210
	104263
	93337
	10926

	No daily traveling 
	30036
	10700
	7939
	2761
	19336
	17960
	1376

	Passenger car
	152720
	115203
	86802
	28401
	37517
	33856
	3661

	Train
	21437
	9832
	7861
	1971
	11605
	11076
	529

	Coach/minibus
	188970
	155359
	109130
	46229
	33611
	28421
	5190

	Motorcycle
	354
	305
	195
	110
	49
	40
	9

	Bicycle
	1501
	1368
	841
	527
	133
	110
	23

	Other
	5305
	3293
	2082
	1211
	2012
	1874
	138


Table 6
An example of NSI data for the daily labour trips
International trips by passenger car were estimated on the basis of NSI data for travels of Bulgarian citizens abroad by countries and purpose of the trip, and visits of foreigners to Bulgaria by purpose of the trip and by countries for 2011, as presented in Schedules 3 and 4. This data was adjusted with the number of trips by air transport by airports
.

The resultant asymmetric matrixs by purpose of trip were normalized in order to obtain a symmetric matrix in which the number of outbound trips from a particular zone is equal to the number of inbound trips.

With the help of factors for medium occupancy of a passenger car (1.7885 for daily trips, 1.7681 for business and 2.2854 for private trips)
 depending on the purpose of the trip, the matrixes in passengers were transformed into matrixes in passenger cars (average 24-hour number of trips by passenger car). The resultant matrixes were assigned on the road network model in PTV VISUM environment and compared with the average 24-hour intensity of automobile traffic by sections of the national roads for 2011 (117 main counting points) or for 2010 (additional counting points)
. On the basis of such results the matrixes were specified by way of iteration. The ultimate result from validation of the matrix of domestic passenger trips by passenger car is presented in the graph below. The Consultant’s main objective in the process of specifying the matrixes is to achieve maximum possible accuracy along the sections of the core and the comprehensive TEN-T network.
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Fig. 7
Comparison between modeled and registered intensity of passenger car traffic for the baseline 2011.
Summarized data on trips by passenger cars are presented in the following table:
	
	Average 24-hour number f trips by passenger car for 2011

	
	Total
	Daily
	Business
	Private

	Domestic trips
	405 173
	85 888
	47 664
	271 621

	International trips
	39 013
	
	7 920
	31 093

	
Outbound
	16 538
	
	3 960
	12 578

	
Inbound
	16 538
	
	3 960
	12 578

	
Transit
	5 937
	
	
	5 937

	TOTAL
	444 186
	85 888
	55 584
	302 714


Table 7
Estimated average 24-hour number of interzone trips by passenger car for the baseline year 2011.

The maps here below visualize the main characteristics of demand for trips by passenger car in 2011.
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Fig. 8
The 50 destinations with busiest traffic for daily interzone trips by passenger car
[image: image12.png]



Fig. 9
The 50 destinations with busiest traffic for business interzone trips by passenger car
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Fig. 10
The 50 destinations with busiest traffic for private interzone trips by passenger car
4.2
Coach transport services
The matrix of coach transport services was updated in two steps:

· by way of updating a model of the coach ‘network’ from BMPT, which represents, by essence, the timetables of intercity coach lines by the baseline year 2008, with the data valid by 2011.

· adjusting the results against NSI data for the daily trips of labour migrants and students represented here above and respectively, by specifying the balance under the other two purposes – business and private.

According to data from the Automobile Administration EA
 that was processed by the Consultant and used in the update, the sum of the average 24-hour interzone matrix of coach lines only from the National transport scheme
 is 4 800. When this matrix was assigned on the network the Consultant found that along the core and additional ТЕN-Т network assigned traffic considerable exceeded the actually counted one, which, besides such lines also includes incidental coach services as a minimum. For such reason the matrix was adjusted by excluding a vast number of lines over duplicating routes and the final sum of the matrix of regular lines amounted to 2 312. This corresponds to the number of lines maintained under timetable in 2011 – 2 794, as per NSI data.
The average 24-hour number of domestic trips by coach was estimated on the basis of an assumed coach occupancy by 35 passengers and distributed by purpose of the trip firstly, based on the data of NSI for daily trips, and the balance – in accordance with the relative shares of business and private trips, as specified in GTMP
.

International trips by coach transport were updated on the grounds of the NSI data indicated above for trips of Bulgarian citizens abroad and visits of foreigners to Bulgaria.

Used in GTMP are data for 2006 about number of passengers and for 2003 on the number of MTV passed through BCP. Such data is not available any more
 and for such reason modeled traffic is validated by using data from the counting points closest to the borders along the National Road Network.

Summarized data about a finally specified matrix of trips by coach is presented in the table below.

	
	Total

	Domestic trips
	80 936

	International trips
	20 152

	
Outbound
	7 920

	
Inbound
	7 920

	
Transit
	4 312

	Total
	101 088


Table 8
Estimated average 24-hour number of interzone trips by coach for the baseline year 2011.

The following map visualizes the main characteristics of demand for coach trips in 2011.

A summarization is presented on Figure 11 for the average 24-hour number of passenger trips by automobile transport (passenger car and coach) by sections of the National Road Network.
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Fig. 11
The 50 busiest destinations with interzone coach services 
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Fig. 12
Average 24-hour number of passengers in 2011 by sections of the road network (by passenger car and coach)


4.3
Railway transport services
Update of trips by rail in 2011 was made on the basis of two main sources of information:

· Number of carried passengers by stations
 and
· Yearly matrixes for number of passengers on accelerated fast trains, fast trains and passenger trains, produced within the framework of the Evaluation of market demand for railway transport passenger services in the Republic of Bulgaria and elaboration of measures for their optimization, project financed under the OP on Transport and implemented by consortium InfraCare - TransCare
.
The total number of carried passengers in 2011 was 29.3 mill., of which:

· With tickets – 7.2 mill., 388 thou. of which in international destinations
· With cards under contracts – 7.2 mill.

· Other – 0.02 mill.

Stations with more than 100 000 passengers for 2011 are presented in the following figure 13.
Matrixes from the survey for Evaluation of market demand for railway transport passenger services in the Republic of Bulgaria and elaboration of measures for their optimization are at the regional level
 (27х27) and they refer to the first 8 months of 2012. For this reasons they were extended to the full value of carried passengers for 2011. The matrixes were additionally distributed at a zone level on the basis of number of passengers carried by stations that are located on the territory of the respective zone.
The produced yearly matrixes were assigned on the model of the railway network and the results – compared with the number of trains by sections
. The resultant medium occupancy of trains along destinations of the core and comprehensive TEN-T network was juxtaposed with data about train occupancy by market segments
 and the respective matrixes were adjusted, where necessary.

The maps below visualize the main characteristics of demand for railway transport services in 2011. Data was summarized at the national level in the following table.

	
	Average 24-hour trips by railway for 2011

	
	Total
	Accelerated fast
	Fast
	Passenger

	Domestic trips
	72 666
	3 595
	19 275
	49 796

	International trips
	1 063
	1 063
	

	TOTAL
	73 729
	23 933
	49 796


Table 9
Estimated average 24-hour number of trips by railway
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Fig. 13
Stations with more than 100 000 passengers for 2011.
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Fig. 14
The 25 busiest destinations for interzone trips on accelerated fast trains
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Fig. 15
The 25 busiest destinations for interzone trips on fast trains
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Fig. 16
The 50 busiest destinations for interzone trips on passenger trains
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Fig. 17
Passengers carried by railway transport in 2011 on sections of the railway network
4.4
Conclusions about demand for passenger services in 2011

The estimated average 24-hour number of interzone passenger trips and their distribution by mode of transport and market segments for the baseline year 2011 is presented in the following table and figure.

	
	Average 24-hour number of interzone passenger trips in 2011

	
	Domestic
	share
	International
	share
	Total
	share

	Passenger car
	405 173
	72.5%
	39 013
	64.8%
	444 186
	71.8%

	Coach
	80 936
	14.5%
	20 152
	33.5%
	101 088
	16.3%

	Railway
	72 666
	13.0%
	1 063
	1.8%
	73 729
	11.9%

	Total
	558 775
	100.0%
	60 227
	100.0%
	619 003
	100.0%


Table 10
Distribution of demand for passenger services by mode of transport and market segments for the baseline 2011.
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Fig. 18
Distribution of passenger trips in 2011 by mode of transport (public and individual)

4.5
Freight services by automobile transport
As specified in it. 3.1 BMFT was developed in an environment of electronic tables that are not part of the files connected with the update procedure described in it. 3.4. This necessitated, in fact, a completely new modeling of matrixes for the baseline year 2011.

4.5.1
Domestic freight transport
The main source of information about the modeling of domestic freight services was the study by NSI of the freight automobile transport that is conducted annually and in accordance with the requirements of Regulation 1172/98 of EEC. Included in the survey are cargo automobiles – trucks, special automobiles that, in accordance with their function, perform carriage of freight and tractors with Bulgarian registration and total weight above 6 t.

Used in the modeling of the matrix for the baseline year are detailed data about:

· Domestic services total (for own account and for consideration) of the freight automobile transport by 20 groups of commodities from the NCNT and region of loading in t and tkm; and
· Domestic services total (for own account and for consideration) of the freight automobile transport by 20 groups of commodities from the NCNT and region of unloading in t and tkm.

In order to ensure comparability with data on the other modes of transport
 the Consultant reduced the freight to the 10 commodity groups that are used in forecasts at the European level of the EC Mobility and Transport DG, presented in the following table.

	Commodity groups
	Domestic services by automobile transport 2011, thou. t

	0
	Agricultural products and livestock
	12 430

	1
	Food products and fodder
	7 395

	2
	Solid mineral substances
	1 109

	3
	Oil and oil products
	4 301

	4
	Ore and metal scrap
	2 001

	5
	Products of the ferrous and non-ferrous metallurgy
	1 615

	6
	Processed and unprocessed mineral resources and minerals, building products
	59 729

	7
	Fertilizers
	641

	8
	Chemical substances and products
	7 649

	9
	Machines, means of transport, manufactured goods and variety of other commodities
	23 809

	Total
	120 635


Table 11
Freight carried by automobile transport in 2011 under domestic services by commodity groups.
The distribution of generated (loaded) and attracted (offloaded) freight in a particular region was made on the basis of economic and demographic characteristics of the zones within the framework of each region: total population, active population, production facilities and sources of raw materials (mines, quarries, etc.). The intrazone transport was estimated at 15.9 mill. t.

It was estimated by NSI data about freight automobile transport by total weight of the means of transport that the average loading of a cargo automobile on a full trip under domestic service is 15.8 t. With a 54% share of the run without load under domestic service the resultant average freight on a means of transport registered along the network is 7.2 t. The summary matrix of freight carried on domestic services was transformed into a matrix of the average 24-hour number of cargo automobiles, which was assigned on the automobile network model and specified on the grounds of a comparison with the actually counted number of cargo automobiles by sections.
4.5.2
Import and export by automobile transport
The consultant produced matrixes for the import and export of goods by automobile transport in 2011 on the basis of data from the NSI statistical study on the movement of goods from/to Bulgaria
. The main sources of information for this study are:

· Intrastat declarations for arrivals and forwarding of goods from/to member-countries of the EU;
· The unified administrative documents that is completed by all entities performing import or export of goods from/to third countries.

The NSI aggregated data contain information about the state from/to which the freight is designated, the type of freight after the Harmonized System (HS), the quantity in kg, the form of transport, etc. Thus in reality, the Consultant only transforms the type of freight from HS into the nomenclature  of freight presented here above and aggregates the data in conformity with the adopted system of zoning out of the country. 
4.5.3
Transit automobile transport
Very much like the import and export the matrixes for transit automobile transport are also produced on the basis of data from NSI and the Customs Agency about the gross weight of goods carried by automobile transport through the territory of the country from a dispatch to a receiving customs office.

4.5.4
Interzone freight services by automobile transport
The estimation on the interzone carriage of freight in 2011 by automobile transport is presented in the table below.

	Type of services
	mill. t

	Domestic, incl.
	120.6

	
Intrazone
	15.9

	
Interzone
	104.7

	International, incl.:
	46.5

	
Import
	21.2

	
Export
	17.1

	
Transit
	8.3

	TOTAL
	167.2


Table 12
Freight services by automobile transport in 2011 by market segments
The result of assigning the matrixes of domestic and international carriage in tons to the model of the automobile network is presented in the following Fig. 19.
According to NSI data on the freight automobile transport by total weight of the means of transport it was estimated that the average loading of a cargo truck in the case of a complete trip over an international service was 18.8 t. Compared against domestic services the relative share of empty legs under international ones is very low – 12.7%. Based on this data the Consultant judged that the average loading of a cargo truck under international services is 16.2 t. The summary matrix of import, export and transit freight in tons carried by automobile transport in 2011 was transformed into a matrix of the average 24-hour number of cargo automobiles.

[image: image22.jpg]



Fig. 19
Freight carried by automobile transport in 2011 by sections of the road network
4.6
Freight services by railway transport
The matrixes for freight services by railway transport for the baseline year 2011 were produced by aggregation at zone level of records for carriage from loading station to offloading station obtained from ‘Railway Transport’ EA. Additionally, the Consultant brought the data forwarded into compliance with the nomenclature of freight presented here above in it. 4.5.1. The data is summarized in the following tables:

	Type of services
	mill. t

	Domestic
	11.960

	International, incl.:
	1.196

	
Import
	0.954

	
Export
	1.438

	
Transit
	3.588

	TOTAL
	15.547


Table 13
Freight services by railway transport in 2011 by market segments
	Commodity groups
	Domestic services by railway transport 2011, thou. t

	0
	Agricultural products and livestock
	427

	1
	Food products and fodder
	150

	2
	Solid mineral substances
	3 953

	3
	Oil and oil products
	1 911

	4
	Ore and metal scrap
	2 963

	5
	Products of the ferrous and non-ferrous metallurgy
	1 246

	6
	Processed and unprocessed mineral resources and minerals, building products
	270

	7
	Fertilizers
	0

	8
	Chemical substances and products
	1 801

	9
	Machines, means of transport, manufactured goods and variety of other commodities
	2 828

	Total
	15 547


Table 14
Freight carried by railway transport in 2011 by commodity groups
The result of the assignment of the summary matrix of freight transport by railway in tons to the model of the railway network is presented in the following Fig. 20.
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Fig. 20
Freight carried by railway transport in 2011 by sections of the railway network
4.7
Conclusions on demand for freight services in 2011

The distribution of freight carried in 2011, by commodity groups and mode of transport is presented in the table below.

	Commodity group
	Automobile
	Railway

	
	thou. t
	share
	thou. t
	share

	0
	Agricultural products and livestock
	16 819
	97.5%
	427
	2.5%

	1
	Food products and fodder
	10 250
	98.6%
	150
	1.4%

	2
	Solid mineral substances
	4 250
	51.8%
	3 953
	48.2%

	3
	Oil and oil products
	13 869
	87.9%
	1 911
	12.1%

	4
	Ore and metal scrap
	2 584
	46.6%
	2 963
	53.4%

	5
	Products of the ferrous and non-ferrous metallurgy
	6 302
	83.5%
	1 246
	16.5%

	6
	Processed and unprocessed mineral resources and minerals, building products
	56 460
	99.5%
	270
	0.5%

	7
	Fertilizers
	2 370
	100.0%
	0
	0.0%

	8
	Chemical substances and products
	10 070
	84.8%
	1 801
	15.2%

	9
	Machines, means of transport, manufactured goods and variety of other commodities
	28 245
	90.9%
	2 828
	9.1%

	
	TOTAL
	151 219
	90.7%
	15 547
	9.3%


Table 15
Distribution of demand for interzone freight transport services by commodity groups and mode of transport for the baseline 2011.

The distribution of demand for freight services by mode of transport at regional level is visualized in the following figure 21.
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Fig. 21
Distribution of demand for freight transport services in 2011 by mode of transport (automobile and railway)

4.8
Passenger and freight traffic on the road network
Modeling the demand for transport services for the baseline year 2011 ended with the assignment of summary matrixes for average 24-hour number of passenger, cargo automobiles and coaches to the model of the road network by 2011.

It can be seen in the graph below that the modeled automobile traffic (total MTV) assigned on the network displays a high level of correlation (R2 = 0.81) with the registered one from the profile counts of automobile traffic.
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Fig. 22
Comparison between modeled and registered intensity of MTV traffic for the baseline 2011.
A cartogram of the average 24-hour yearly intensity by sections of the NRN is shown in the figure below.
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Fig. 23
Average 24-hour intensity of interzone automobile traffic on the NRN for 2011.

5. Update of forecasts on factors influencing the demand for passenger services
According to BMPT of GTMP
 ‘the factors,…, that have a potential of significant influence on the forecasting of growth are as follows::

· Economic growth – change in the GDP per capita examined at regional level as an indicator of household income (as recommended in the Requirements for the elaboration of cost-benefits analysis in Bulgaria)

· Change in the population and employment – the change in the population and the employment are considered at the regional level
· Ownership of passenger cars – Change in the ownership of passenger (automobiles per 1 000 residents)

· Monetary value of time – Change in the values of time in accordance with the purpose of the trip of individual travelers in Bulgaria, in conformity with the instructions in Requirements for  the elaboration of a Cost-benefits analysis for the transport sector in Bulgaria
· Change in the monetary value of travel – Change in the consumption of fuel per km, which reflects an improvement in the engine efficiency of the means of transport, based on the EC guidelines, and
· Change in the price of services in public transport – change in the prices of public transport paid by the passengers.’
In accordance with the above the Consultant updated the forecasts for factors as presented here below.

5.1 Forecast on the growth in GDP
The Consultant updated the forecast on Bulgaria’s economic development on the basis of two sources of information:

· Medium-term demand on 2014 - 2016, approved by the Government, presented in the following table
, and
· recommended values of the real annual growth in GDP
 after 2016 – 3.3%.
	
	Budget 2013
	Revised data 2013 
	2014
	2015
	2016

	GDP, bill. Levs
	81.485
	79.932
	83.315
	87.589
	92.583

	Economic growth
	1.9%
	1.0%
	1.8%
	2.9%
	3.4%


Table 16
Growth in the GDP, in accordance with the medium-term demand on 2014 - 2016 of the government
The accumulated growth in GDP, in accordance with the updated forecast is presented in the following table.

	Period
	Real yearly growth in GDP

	2012 – 2013
	0.80%

	2013 - 2014
	1.00%

	2014 - 2015
	1.80%

	2015 - 2016
	2.90%

	2016 - 2017
	3.40%

	2017 - 2020
	3.30%

	2020 - 2030
	3.30%

	Accumulated growth (2011 - 2020)
	+25.56%

	Accumulated growth (2011 - 2030)
	+73.73%


Table 17
Summarization of the updated forecast for growth in GDP at the national level
Based on the updated forecast at the national level and projections for growth in the GDP by regions from GTMP
 the Consultant updated the forecast by regions and planning areas, as presented in the diagrams below. In conformity with the BMPT methodology it was assumed that a growth in GDP at zone level will be equal to the projected increase at the levels of district / region
. 
Accumulated growth in GDP by 2020, 2011 = 100%
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Accumulated growth in GDP by 2030, 2011 = 100%
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Fig. 24
Comparison between the GDP growth projected in GTMP and the updated one
As evident from the above diagrams for all regions the updated demand on growth in GDP lags behind against the one from GTMP by 13 to 33 percentage points for 2020 and, respectively, by 26 to 58 points for 2030.
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Fig. 25
Backlog in the updated GDP growth by districts / regions against the forecast from GTMP
According to the growth models in BMPT and BMFT the lag in the projected GDP growth affects negatively the demand for passenger transport services. The same directly proportional dependence exists also between the growth in GDP and the demand for freight services.
5.2
Demographic forecast
The Consultant updated the demand on population growth at regional level on the basis the NSI forecast under a convergence hypothesis that is defined as a realistic one and conforms to the statutory requirements of the European Union to the demographic and social-economic development of the member countries. According to the current forecast until 2030 the population of this country will be decreasing, on the average, by 0.6% annually (against the population by 31.12.2011)
.
According to the BMPT methodology the drop in the total population and in the number of active population will render a negative influence on the demand for passenger services as it is accepted that ‘demand is in linear proportion to population, sо that a 5% drop in the population means a 5% drop in trips. In the forecast model:
· The active population (as an approximate indicator of employment, which is not available at the national level) is used for daily trips and business trips, and
· the total population is used for leisure trips.’

Detailed data about the total population and the number of active population at regional level is presented in the following two tables.

	POPULATION
	2011
	2020
	2030
	Increase against 2011

	
	
	
	
	2020
	2030

	BULGARIA
	7 364 570
	6 950 436
	6 519 217
	-6%
	-11%

	Northern and Eastern Bulgaria
	3 752 349
	3 462 007
	3 179 676
	-8%
	-15%

	Northwestern area
	847 138
	742 587
	655 597
	-12%
	-23%

	Vidin
	101 018
	86 054
	74 416
	-15%
	-26%

	Vratsa
	186 848
	164 997
	146 471
	-12%
	-22%

	Lovech
	141 422
	123 385
	108 227
	-13%
	-23%

	Montana
	148 098
	127 995
	112 145
	-14%
	-24%

	Pleven
	269 752
	240 156
	214 338
	-11%
	-21%

	Northern central area
	861 112
	779 952
	701 539
	-9%
	-19%

	Veliko Tarnovo
	258 494
	236 400
	214 939
	-9%
	-17%

	Gabrovo
	122 702
	108 446
	94 597
	-12%
	-23%

	Razgrad
	125 190
	108 590
	93 291
	-13%
	-25%

	Ruse
	235 252
	218 241
	201 680
	-7%
	-14%

	Silistra
	119 474
	108 275
	97 032
	-9%
	-19%

	Northeastern area
	966 097
	919 695
	863 735
	-5%
	-11%

	Varna
	475 074
	466 663
	448 633
	-2%
	-6%

	Dobrich
	189 677
	172 398
	155 691
	-9%
	-18%

	Targovishte
	120 818
	110 642
	101 250
	-8%
	-16%

	Shumen
	180 528
	169 992
	158 161
	-6%
	-12%

	Southeastern area
	1 078 002
	1 019 773
	958 805
	-5%
	-11%

	Burgas
	415 817
	404 313
	388 534
	-3%
	-7%

	Sliven
	197 473
	188 497
	180 323
	-5%
	-9%

	Stara Zagora
	333 265
	309 749
	285 203
	-7%
	-14%

	Yambol
	131 447
	117 214
	104 745
	-11%
	-20%

	Southwestern and Southern central Bulgaria 
	3 612 221
	3 488 429
	3 339 541
	-3%
	-8%

	Southwestern area
	2 132 848
	2 104 653
	2 060 331
	-1%
	-3%

	Blagoevgrad
	323 552
	305 695
	282 310
	-6%
	-13%

	Kyustendil
	136 686
	118 849
	102 559
	-13%
	-25%

	Pernik
	133 530
	117 213
	101 852
	-12%
	-24%

	Sofia
	247 489
	227 996
	209 051
	-8%
	-16%

	Sofia city
	1 291 591
	1 334 900
	1 364 559
	3%
	6%

	Southern central area
	1 479 373
	1 383 776
	1 279 210
	-6%
	-14%

	Kurdjali
	152 808
	142 997
	131 013
	-6%
	-14%

	Pazardjik
	275 548
	256 121
	235 658
	-7%
	-14%

	Plovdiv
	683 027
	655 549
	622 175
	-4%
	-9%

	Smolyan
	121 752
	107 823
	92 840
	-11%
	-24%

	Haskovo
	246 238
	221 286
	197 524
	-10%
	-20%


Table 18
Forecast on the population by regions and planning areas
According to the forecast used in BMPT from GTMP, it is expected that the total population in 2030 will be by 11.3% less compared against 2008, i.e. there is no significant difference in the relative indicators against the NSI forecast. In absolute values, however, the difference is a considerable one: 

· According to the forecast from BMPT by 2030 the total population is 6.881 million at the national level.

· According to the NSI forecast updated after the National 2011 census, the total number by 2030 will be 6.519 mill., which is by 392 thou. people less.

Even more negative is the forecast for the number of the active population:

· According to BMPT it is expected until 2030 to decrease by 12% against 2008 and to become 3.199 mill. people
· According to the current NSI forecast at the national level the decrease for 2030 against 2011 will be 19% and the active population will count 2.712 mill. people, or by 486 thou. less.

	ACTIVE POPULATION
	2011
	2020
	2030
	Increase against 2011

	
	
	
	
	2020
	2030

	BULGARIA
	3 329 683
	2 940 040
	2 712 238
	-12%
	-19%

	Northern and Eastern Bulgaria
	1 617 969
	1 393 053
	1 250 689
	-14%
	-23%

	Northwestern area
	340 372
	279 179
	239 664
	-18%
	-30%

	Vidin
	38 269
	30 537
	26 308
	-20%
	-31%

	Vratsa
	75 643
	62 981
	53 806
	-17%
	-29%

	Lovech
	56 641
	46 280
	39 317
	-18%
	-31%

	Montana
	60 803
	49 430
	42 156
	-19%
	-31%

	Pleven
	109 016
	89 951
	78 076
	-17%
	-28%

	Northern central area
	368 189
	308 441
	269 805
	-16%
	-27%

	Veliko Tarnovo
	109 932
	91 907
	81 758
	-16%
	-26%

	Gabrovo
	55 250
	43 991
	37 274
	-20%
	-33%

	Razgrad
	52 661
	42 578
	34 572
	-19%
	-34%

	Ruse
	104 360
	91 395
	82 996
	-12%
	-20%

	Silistra
	45 986
	38 571
	33 205
	-16%
	-28%

	Northeastern area
	433 618
	384 985
	355 579
	-11%
	-18%

	Varna
	226 204
	206 963
	198 487
	-9%
	-12%

	Dobrich
	80 743
	67 522
	58 791
	-16%
	-27%

	Targovishte
	49 579
	42 449
	37 140
	-14%
	-25%

	Shumen
	77 092
	68 051
	61 160
	-12%
	-21%

	Southeastern area
	475 790
	420 448
	385 641
	-12%
	-19%

	Burgas
	190 714
	174 433
	164 628
	-9%
	-14%

	Sliven
	78 926
	70 363
	65 264
	-11%
	-17%

	Stara Zagora
	149 742
	129 137
	115 746
	-14%
	-23%

	Yambol
	56 408
	46 514
	40 002
	-18%
	-29%

	Southwestern and Southern central Bulgaria 
	1 711 714
	1 546 987
	1 461 549
	-10%
	-15%

	Southwestern area
	1 062 620
	979 191
	957 271
	-8%
	-10%

	Blagoevgrad
	152 644
	134 723
	118 704
	-12%
	-22%

	Kyustendil
	57 470
	45 875
	37 635
	-20%
	-35%

	Pernik
	61 526
	50 241
	41 612
	-18%
	-32%

	Sofia
	110 499
	96 030
	84 946
	-13%
	-23%

	Sofia city
	680 481
	652 321
	674 374
	-4%
	-1%

	Southern central area
	649 094
	567 796
	504 278
	-13%
	-22%

	Kurdjali
	61 210
	53 813
	46 645
	-12%
	-24%

	Pazardjik
	116 415
	101 759
	88 936
	-13%
	-24%

	Plovdiv
	306 775
	275 894
	256 031
	-10%
	-17%

	Smolyan
	58 901
	47 625
	36 949
	-19%
	-37%

	Haskovo
	105 793
	88 705
	75 715
	-16%
	-28%


Table 19
Forecast on the number of active population by regions and planning areas
5.3
Degree of motorization
The Consultant updated the forecast for the growth in motorization by regions (in number of passenger cars per 1 000 residents) with the help of the model for passenger car ownership from BMPT БМПТ and on the basis of the updated:

· Degree of motorization by the baseline year 2011: by NSI data the number of registered passenger cars is 2 694 821, which corresponds to a degree of motorization of 365.9 PC/
1 000 residents,
· Forecast for GDP growth
· Forecast for the population.

The summarized forecast for the degree of motorization at the national level is presented in the following table.

	Year
	Number of PC/1 000 residents
	Growth against 2011

	2011
	365.9
	

	2020
	405.8
	+10.9%

	2030
	460.9
	+26.0%


Table 20
Update forecast for the degree of motorization
The updated forecast for degree of motorization, which is considerable ahead of the forecast from BMPT of GTMP
 has a positive influence on the growth in trips by passenger car and, respectively – a negative influence on the growth in demand for passenger services by public transport
.

5.4
Price of time
In accordance with the requirements for making a CBA in the transport sector the Consultant updated the forecast for price of time for 2020 and 2030 by an elasticity factor of 0.7 against the updated growth in GDP per capita. The results are shown in the table below:

	
	Baseline year 2011
	Forecasts

	
	
	2020
	2030

	Business trips (BGN/h)
	23.57
	29.25
	40.95

	Private trips (BGN/h)
	8.70
	10.80
	15.11

	Freight (BGN/t/h)
	1.50
	1.86
	2.60


Table 21
Updated forecast for the price of time by purpose of the trip
In accordance with the updated forecasts for growth in GDP and in the population, the estimated price of time for future years is lower compared against that of BMPT. The lower price of time reduces the generalized costs. The lower sensitivity of passengers towards time of travel is usually in favour of the trips by public transport, these being traditionally connected with waiting, time of access to and from passenger terminals, time for transshipment, etc.

5.5
Transport costs
The Consultant updated the fuel price to the new baseline year 2011 and respectively – the forecast one for 2020 and 2030, which is more unfavourable compared to that of BMPT: it is expected that the price of fuel by 2030 will be by 27% higher than the one assumed in GTMP. This indicator has a retaining effect both on population’s mobility and on the demand for freight transport services.

The Consultant kept unchanged the forecast from BMPT for efficiency of means of transport expressed as fuel consumption per 100 km/run of a passenger car, as this indicator depends on the technological development at European and world level and has no relation to the social-economic changes in Bulgaria.

The Consultant also updated the prices of public passenger transport (railway and coach) by 2011 and on this basis the projection levels were recalculated, while preserving the trends of future development from BMPT
: ‘The impact on coach and railway prices will be mainly from the increase in costs of labour, owing to the general increase in real incomes, and there is a larger percentage of costs of direct labour in the coach transport, it could be considered that under the conditions of a free market coach prices will see a higher increase than the railway ones. ….. By following this provision is made for an increase in prices within real terms both for the bus and the railway service of approximately 1% per year from 2015 to 2020.’
5.6
Summary of the input data for projection models
The following table summarizes the input data for projection models for demand for passenger services.

	
	Baseline year 2011
	Forecasts

	
	
	2020
	2030

	Economic factors
	
	
	

	GDP
	75 265 300
	25.6%
	73.7%

	GDP per capita (BGN)
	10 220
	13 597
	20 057

	
	
	33.0%
	96.3%

	Demographic factors
	
	
	

	Total population
	7 364 570
	6 950 436
	6 519 217

	
	
	-5.6%
	-11.5%

	Active population
	3 329 683
	2 940 040
	2 712 238

	
	
	-11.7%
	-18.5%

	Transport costs

	Fuel (BGN/l)
	2.43
	2.76
	3.06

	Efficiency of PC (l/100 km)
	6.87
	5.46
	3.86

	Prices of public transport
	
	
	

	
Railway (BGN/km)
	0.0647
	0.0798
	0.0751

	
Coach (BGN/km)
	0.1150
	0.1384
	0.1852

	Motorization

	Ownership of transport vehicles

(No. of passenger cars/1000 residents)
	365.9
	405.8
	460.9

	Price of time

	Business trips (BGN/h)
	23.57
	29.25
	40.95

	Private trips (BGN/h)
	8.70
	10.80
	15.11

	Freight (BGN/t)
	1.50
	1.86
	2.60


Table 22
Summarization of input data for the forecast models
6. Forecast on the demand for passenger services
For each individual zone the Consultant calculated the increase in the total number of trips generated therein regardless of the form of transport in accordance with the methodology of BMPT
:

TotPaxkmpp=19.588 GDPpc0.556 +12.477 CarOwn+249.602 ,

where:

TotPaxkmpp is the total distance in km, traveled by 1 passenger in the course of 1 year (by passenger car, coach or cargo automobile)

GDPpc is the GDP per capita
CarOwn is the degree of motorization in PC /1 000 residents.
A summary of the forecast on the future demand is presented in table below. As evident, the drop in active population at zone level results in a smaller number of daily and business trips. The growth in motorization compensates only partially the effect from the decreased active population, with the average growth in daily and business trips in 2020 being negative. Negative demographic processes continue to get deeper by 2030 in most of the zones, yet the growth in motorization compensates to a much higher degree the negative trends and the average growth is a positive one.
One can observe by 2020 a modest growth of 4% on the average in the private trips against 2011. As a result of the increase in GDP and the degree of motorization the number of private trips increases  by more than 11% by 2030 against 2011.
	Purpose of trips
	2020 growth against 2011
	2030 growth against 2011

	
	Min
	Max
	Средно
	Min
	Max
	Средно

	Daily
	-8.5%
	+4.6%
	-3.1%
	-10.9%
	+24.6%
	+0.3%

	Business
	-8.5%
	+4.6%
	-3.1%
	-10.9%
	+24.6%
	+0.3%

	Private
	-1.0%
	+12.8%
	+4.0%
	0.0%
	32.8%
	11.1%


Table 23
Variations of growth in the generated passenger trips by zones
At a next step and in conformity with the methodology of BMPT the Consultant produced the distribution of trips by individual (passenger automobile) and public (by coach or train) form of transport:

CarPaxkmpp=10.427 GDPpc0.595 +11.603 CarOwn – 518.718 ,
where:

CarPaxkmpp is the total distance in km, traveled by 1 passenger in the course of 1 year by passenger car
GDPpc is the GDP per capita
CarOwn is the degree of motorization in PC /1 000 residents.
	Purpose of trip
	2020
	2030

	
	Min
	Max
	Average
	Min
	Max
	Average

	Individual
	74.6%
	81.0%
	77.0%
	76.4%
	82.3%
	78.6%

	Public
	19.0%
	25.4%
	23.0%
	17.7%
	23.6%
	21.4%


Table 24
Share of passenger services by mode of transport
Finally, trips by public transport were distributed among the coach and railway transport on the grounds of the generalized inferences. Summarized data on the national level are presented in the following table and diagram.
	
	Interzone passenger services

	
	2011
	2020
	2030

	
	total
	share
	total
	share
	total
	share

	Passenger cars
	444 186
	71.8%
	465 982
	73.1%
	511 111
	74.3%

	Coaches
	101 088
	16.3%
	100 295
	15.7%
	96 771
	14.1%

	Railway
	73 729
	11.9%
	71 333
	11.2%
	80 418
	11.7%

	Total
	619 003
	100.0%
	637 611
	100.0%
	688 300
	100.0%


Table 25
Summarized forecast on the growth in passenger services
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Fig. 26
Summarized forecast on the growth in passenger services by modes of transport
7. Forecast on the demand for freight transport
7.1
Forecast on the domestic freight services
The Consultant updated the forecast on growth in the demand for freight services by commodity groups in conformity with the methodology of BMFT: ‘By using the forecasts for growth in GVA from commercial goods, an assessment was made of the growth in tonnages by utilizing the trend for freight (the proportional contribution of each industrial sector to the total movement of freight) for each type of industry. Based on the standard connections for average tonnage carried over routes for various market sections, the following growth rates were obtained for the domestic freight transport’
. The following table summarizes the forecasts from GTMP on the growth of freight automobile and freight railway transport and the elasticity of projected increases against the accumulated GDP growth by regions.

	
	GTMP 2008

	
	GDP growth
	Growth automobiles
	elasticity
	Growth railway
	elasticity
	GDP growth
	Growth automobiles
	elasticity
	Growth railway
	elasticity

	
	2015/2008
	2030/2008

	Northwestern
	4%
	6%
	1.50
	13%
	3.25
	45%
	68%
	1.51
	101%
	2.24

	Northern central
	11%
	14%
	1.27
	20%
	1.82
	76%
	91%
	1.20
	100%
	1.32

	Northeastern
	18%
	16%
	0.89
	20%
	1.11
	120%
	105%
	0.88
	108%
	0.90

	Sofia
	36%
	25%
	0.69
	10%
	0.28
	207%
	147%
	0.71
	74%
	0.36

	Blagoevgrad
	10%
	14%
	1.40
	32%
	3.20
	66%
	90%
	1.36
	83%
	1.26

	Southwestern
	9%
	14%
	1.56
	3%
	0.33
	58%
	87%
	1.50
	19%
	0.33

	Central Southern
	21%
	19%
	0.90
	12%
	0.57
	138%
	116%
	0.84
	63%
	0.46

	Stara Zagora
	16%
	15%
	0.94
	6%
	0.38
	100%
	98%
	0.98
	25%
	0.25

	Southeastern
	22%
	19%
	0.86
	26%
	1.18
	144%
	117%
	0.81
	97%
	0.67


Table 26
Forecast on the growth in domestic freight services by automobile and railway transport from BMFT

In conformity with the methodology proposed in the Introductory Report the Consultant recalculated the estimated growth in freight services demand, as indicated in the following table with the updated forecast for growth in GDP and GVA by economic sectors. 
	
	2013 UPDATE

	
	GDP growth
	Growth automobiles
	Growth railway
	GDP growth
	Growth automobiles
	Growth railway

	
	2020/2011
	2030/2011

	Northwestern
	4%
	6%
	13%
	17%
	25%
	38%

	Northern central
	12%
	15%
	21%
	34%
	41%
	45%

	Northeastern
	16%
	15%
	18%
	59%
	52%
	53%

	Sofia
	42%
	29%
	12%
	129%
	91%
	46%

	Blagoevgrad
	10%
	15%
	33%
	29%
	40%
	37%

	Southwestern
	9%
	15%
	3%
	26%
	38%
	8%

	Central Southern
	23%
	21%
	13%
	71%
	59%
	32%

	Stara Zagora
	17%
	16%
	7%
	49%
	48%
	12%

	Southeastern
	25%
	21%
	29%
	75%
	61%
	51%


Table 27
Updated summarized forecast on the growth in domestic freight services by automobile and railway transport
As evident from the above tables, according to the updated forecast growth in the demand for freight transport services by 2030 will be more modest in comparison to the one projected in BMFT from GTMP.

7.2
Forecast on the international freight services
In conformity with the approach proposed in the Introductory report under the project the Contractor produced new forecasts on the growth in freight services on international destinations, relying on the forecasts from TRANS-TOOLS
 on increase in the commercial exchange between pairs of trading partners. TRANS-TOOLS is a model for forecasting the international transport flows, developed for the needs of the EC and recommended by the Commission as a reference one for the member countries. This model consists of 3 major parts:

· Global financial-commercial model (data on the import and export by countries) with a relevant methodology for forecasting
· Highly detailed database for the commercial exchange in natural and financial dimension by groups of commodities (about 3 000 kinds of commodities), which was updated for 2010 as a baseline year within the framework of the ETISplus
 project
· Forecasting tool for forecasting detailed volumes of trade, while taking into account the financial projection.

The most advantageous feature of this model is the complete taking into account of the global dimension of international trade instead of the usual limitations within the frames of a particular region. Furthermore, this approach ensures a high level of comparability with the EC reference model.

Presented in Schedule 5 is an extract from the estimation matrixes for growth in the automobile and railway transport by commodity groups.

A summary of forecasts on the demand for transport freight services is presented in the following table and diagram.
	thou. t.
	2011
	2020
	2030

	
	Automobile
	Railway
	Share RW
	Automobile
	Railway
	Share RW
	Automobile
	Railway
	Share RW

	Domestic
	104 703
	11 960
	10.3%
	127 344
	13 893
	9.8%
	172 795
	16 623
	8.8%

	International, incl.
	46 516
	3 588
	7.2%
	56 160
	4 770
	7.8%
	74 149
	7 195
	8.8%

	   Import
	21 172
	954
	4.3%
	25 953
	1 316
	4.8%
	34 743
	1 925
	5.3%

	   Export
	17 084
	1 196
	6.5%
	21 947
	1 579
	6.7%
	31 146
	2 622
	7.8%

	   Transit
	8 260
	1 438
	14.8%
	8 260
	1 875
	18.5%
	8 260
	2 647
	24.3%


Table 28
Summarized updated forecast on the growth in freight overland services
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Fig. 27
Summarized updated forecast on the growth in freight overland services
8. Modeling the infrastructure networks by 2020

The identification of bottlenecks requires to juxtapose the traffic on a given section of the infrastructure and its throughput. This makes it necessary for the Contractor to model the respective networks under ‘Do minimum’ scenario while reflecting in the model the characteristics of all projects that are in the process of execution and/or financing is provided and the start of their construction is imminent and is to be completed before the first projected horizon 2020. The list of such projects includes:

· Automobile roads:

· Finalization of the construction of ‘Trakia’ MW  – lot 4

· Construction of ‘Maritsa’ MW – lot 1 and lot 2

· Finalization of the construction of ‘Strouma’ MW - lots 1, 2 and 4

· ‘Hemus’ Motorway, section ‘SRR-Yana Road Junction’
· Finalization of the construction of section Shumen – Belokopitovo on the ‘Hemus’ MW
· Railway lines:

· Completion of the electrification and rehabilitation of the Plovdiv – Svilengrad railway line in its section Dimitrovgrad - Svilengrad
· Electrification and rehabilitation of the railway line Svilengrad – Turkish border
· Rehabilitation of the railway infrastructure in sections of the Plovdiv – Burgas railway line
· Modernization of the ‘Septemvri – Plovdiv railway section as part of the Trans-European Railway Network.
9. Assignment of projected passenger and freight traffic to the models of infrastructure networks
The Consultant assigned the projected traffic to 2020 and 2030 to the models of infrastructure networks by 2020 under a ‘Do minimum’ scenario.

9.1
Passenger services
The following 4 maps present the projected traffic in number of passengers by sections of the respective networks.
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Fig. 28
Projected yearly number of passengers by automobile transport (PC and coach) for 2020.
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Fig. 29
Projected yearly number of passengers by automobile transport (PC and coach) for 2030.
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Fig. 30
Projected yearly number of passengers by railway transport for 2020.
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Fig. 31
Projected yearly number of passengers by railway transport for 2030.

9.2
Freight services
The following four maps present the projected traffic in tons by sections of the respective networks.
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Fig. 32
Projected freight traffic in tons by automobile transport for 2020.
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Fig. 33
Projected freight traffic in tons by automobile transport for 2030.
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Fig. 34
Projected traffic in tons by railway transport for 2020.
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Fig. 35
Projected freight traffic in tons by railway transport for 2030.
9.3
Identification of bottlenecks
Ultimately, the Consultant transformed the estimated matrixes  into number of passengers and tons, into number of transport vehicles. In view of the forecast on a growth in motorization the factors for average occupancy of passenger cars were adjusted, as follows:

· For daily trips – 1.6965 for 2020 and 1.5179 for 2030

· For business trips – 1.6797 for 2020 and 1.5029 for 2030

· For private trips – 2.1711 for 2020 and 1.9426 for 2030

The remaining factors for coach and automobile freight transport (by market segments) are preserved the same as in the baseline 2011.
The estimated summary matrixes thus obtained for 2020 and 2030 in number of MTV are assigned to the model of the road network under the ‘Do minimum’ scenario (Fig. 36 and 37). The assigned traffic is compared with throughput of the network by sections. For each separate section the ratio is calculated between the projected average 24-hour number of MTV and the throughput. The results for 2020 and 2030 are visualized in Fig. 38 and 39. Sections in which the ratio exceeds 0.6, i.e. the average 24-hour number of MTA is above 60% of the number that can freely pass through a cross-section of the respective section can be accepted as narrow ones. During peak traffic, of the kind observed during the usual 24-hour, weekly and seasonal variations of traffic intensity, there can occur jams in such sections.
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Fig. 36
Average 24-hour yearly intensity of automobile traffic by 2020.
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Fig. 37
Average 24-hour intensity of automobile traffic by 2030.

[image: image42.png]Links





Fig. 38
Comparison between average 24-hour intensity of automobile traffic by 2020 and throughput of the road network by sections
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Fig. 39
Comparison between average 24-hour yearly intensity of automobile traffic by 2030 and throughput of the road network by sections
Schedules
Schedule 1
System of zoning, internal zones
	Zone №
	Name
	Municipality
	Region

	44
	Bansko
	Bansko
	Blagoevgrad

	136
	Yakoruda
	Belitsa
	Blagoevgrad

	48
	Blagoevgrad
	Blagoevgrad
	Blagoevgrad

	142
	Gotse Delchev
	Gotse Delchev
	Blagoevgrad

	142
	Gotse Delchev
	Garmen
	Blagoevgrad

	143
	Kressna
	Kressna
	Blagoevgrad

	50
	Petrich
	Petrich
	Blagoevgrad

	40
	Razlog
	Razlog
	Blagoevgrad

	51
	Sandansky
	Sandansky
	Blagoevgrad

	141
	Satovcha
	Satovcha
	Blagoevgrad

	49
	Simitly
	Simitly
	Blagoevgrad

	143
	Kressna
	Stroumyani
	Blagoevgrad

	142
	Gotse Delchev
	Hadjidimovo
	Blagoevgrad

	136
	Yakorouda
	Yakorouda
	Blagoevgrad

	116
	Ruen
	Aytos
	Burgas

	117
	Burgas
	Burgas
	Burgas

	117
	Burgas
	Kameno
	Burgas

	17
	Karnobat
	Karnobat
	Burgas

	9
	Malko Tarnovo
	Malko Tarnovo
	Burgas

	11
	Nesebar
	Nesebar
	Burgas

	10
	Pomorie
	Pomorie
	Burgas

	66
	Primorsko
	Primorsko
	Burgas

	116
	Ruen
	Ruen
	Burgas

	65
	Sozopol
	Sozopol
	Burgas

	64
	Sredets
	Sredets
	Burgas

	3
	Sungurlare
	Sungurlare
	Burgas

	67
	Tsarevo
	Tsarevo
	Burgas

	111
	Beloslav
	Avren
	Varna

	12
	Aksakovo
	Aksakovo
	Varna

	111
	Beloslav
	Beloslav
	Varna

	112
	Byala
	Byala
	Varna

	20
	Varna
	Varna
	Varna

	110
	Devnya
	Vetrino
	Varna

	110
	Devnya
	Valchedram
	Varna

	110
	Devnya
	Devnya
	Varna

	112
	Byala
	Dolni Chiflik
	Varna

	113
	Provadia
	Dalgopol
	Varna

	113
	Provadia
	Provadia
	Varna

	110
	Devnya
	Suvorovo
	Varna

	68
	Veliko Tarnovo
	Veliko Tarnovo
	Veliko Tarnovo

	97
	Strazhitsa
	Gorna Oryahovitsa
	Veliko Tarnovo

	98
	Elena
	Elena
	Veliko Tarnovo

	98
	Elena
	Zlataritsa
	Veliko Tarnovo

	97
	Strazhitsa
	Lyaskovets
	Veliko Tarnovo

	96
	Pavlikeni
	Pavlikeni
	Veliko Tarnovo

	6
	Polski Trambesh
	Polski Trambesh
	Veliko Tarnovo

	74
	Svishtov
	Svishtov
	Veliko Tarnovo

	97
	Strazhitsa
	Strazhitsa
	Veliko Tarnovo

	96
	Pavlikeni
	Suhindol
	Veliko Tarnovo

	79
	Chuprene
	Belogradchik
	Vidin

	80
	Gramada
	Boynitsa
	Vidin

	77
	Bregovo
	Bregovo
	Vidin

	72
	Vidin
	Vidin
	Vidin

	80
	Gramada
	Gramada
	Vidin

	78
	Ruzhintsi
	Dimovo
	Vidin

	80
	Gramada
	Kula
	Vidin

	80
	Gramada
	Makresh
	Vidin

	77
	Bregovo
	Novo Selo
	Vidin

	78
	Ruzhintsi
	Ruzhintsi
	Vidin

	79
	Chuprene
	Chuprene
	Vidin

	87
	Kneja
	Borovan
	Vratsa

	87
	Kneja
	Byala Slatina
	Vratsa

	85
	Krivodol
	Vratsa
	Vratsa

	87
	Kneja
	Kneja
	Pleven

	86
	Hairedin
	Kozloduy
	Vratsa

	85
	Krivodol
	Krivodol
	Vratsa

	88
	Mezdra
	Mezdra
	Vratsa

	86
	Hairedin
	Mizia
	Vratsa

	73
	Oryahovo
	Oryahovo
	Vratsa

	88
	Mezdra
	Roman
	Vratsa

	86
	Hairedin
	Hairedin
	Vratsa

	27
	Gabrovo
	Gabrovo
	Gabrovo

	23
	Dryanovo
	Dryanovo
	Gabrovo

	57
	Sevlievo
	Sevlievo
	Gabrovo

	28
	Tryavna
	Tryavna
	Gabrovo

	21
	Balchik
	Balchik
	Dobrich

	15
	General Toshevo
	General Toshevo
	Dobrich

	106
	Dobrich
	Dobrich
	Dobrich

	106
	Dobrich
	Dobrich rural
	Dobrich

	13
	Каvarna
	Каvarna
	Dobrich

	105
	Tervel
	Krushari
	Dobrich

	105
	Tervel
	Tervel
	Dobrich

	14
	Shabla
	Shabla
	Dobrich

	126
	Djebel
	Ardino
	Kardjali

	126
	Djebel
	Djebel
	Kardjali

	127
	Kirkovo
	Kirkovo
	Kardjali

	25
	Krumovgrad
	Krumovgrad
	Kardjali

	125
	Kardjali
	Kardjali
	Kardjali

	127
	Kirkovo
	Momchilgrad
	Kardjali

	125
	Kardjali
	Chernoochene
	Kardjali

	43
	Bobov Dol
	Bobov Dol
	Kyustendil

	151
	Dupnitsa
	Boboshevo
	Kyustendil

	151
	Dupnitsa
	Dupnitsa
	Kyustendil

	150
	Rila
	Kocherinovo
	Kyustendil

	152
	Kyustendil
	Kyustendil
	Kyustendil

	152
	Kyustendil
	Nevestino
	Kyustendil

	150
	Rila
	Rila
	Kyustendil

	151
	Dupnitsa
	Sapareva Banya
	Kyustendil

	152
	Kyustendil
	Treklyano
	Kyustendil

	95
	Apriltsi
	Apriltsi
	Lovech

	93
	Lovech
	Letnitsa
	Lovech

	93
	Lovech
	Lovech
	Lovech

	94
	Yablanitsa
	Lukovit
	Lovech

	55
	Teteven
	Teteven
	Lovech

	95
	Apriltsi
	Troyan
	Lovech

	53
	Ugarchin
	Ugarchin
	Lovech

	94
	Yablanitsa
	Yablanitsa
	Lovech

	84
	Berkovitsa
	Berkovitsa
	Montana

	81
	Boychinovtsi
	Boychinovtsi
	Montana

	82
	Medkovets
	Brussartsi
	Montana

	81
	Boychinovtsi
	Valchedram
	Montana

	84
	Berkovitsa
	Varshets
	Montana

	83
	Chiprovtsi
	Georgi Damyanovo
	Montana

	45
	Lom
	Lom
	Montana

	82
	Medkovets
	Medkovets
	Montana

	56
	Montana
	Montana
	Montana

	83
	Chiprovtsi
	Chiprovtsi
	Montana

	81
	Boychinovtsi
	Yakimovo
	Montana

	144
	Peshtera
	Batak
	Pazardjik

	145
	Septemvri
	Belovo
	Pazardjik

	144
	Peshtera
	Bratsigovo
	Pazardjik

	58
	Velingrad
	Velingrad
	Pazardjik

	145
	Septemvri
	Lesichevo
	Pazardjik

	37
	Pazardjik
	Pazardjik
	Pazardjik

	135
	Panagyurishte
	Panagyurishte
	Pazardjik

	144
	Peshtera
	Peshtera
	Pazardjik

	144
	Peshtera
	Rakitovo
	Pazardjik

	145
	Septemvri
	Septemvri
	Pazardjik

	135
	Panagyurishte
	Strelcha
	Pazardjik

	70
	Breznik
	Breznik
	Pernik

	153
	Radomir
	Zemen
	Pernik

	153
	Radomir
	Kovachevtsi
	Pernik

	71
	Pernik
	Pernik
	Pernik

	153
	Radomir
	Radomir
	Pernik

	54
	Tran
	Tran
	Pernik

	91
	Belene
	Belene
	Pleven

	89
	Gulyantsi
	Gulyantsi
	Pleven

	89
	Gulyantsi
	Dolna Mitropolia
	Pleven

	90
	Cherven Bryag
	Dolni Dabnik
	Pleven

	90
	Cherven Bryag
	Iskar
	Pleven

	92
	Pordim
	Levsky
	Pleven

	91
	Belene
	Nikopol
	Pleven

	35
	Pleven
	Pleven
	Pleven

	92
	Pordim
	Pordim
	Pleven

	90
	Cherven Bryag
	Cherven Bryag
	Pleven

	146
	Assenovgrad
	Assenovgrad
	Plovdiv

	148
	Rakovsky
	Brezovo
	Plovdiv

	149
	Saedinenie
	Kaloyanovo
	Plovdiv

	39
	Karlovo
	Karlovo
	Plovdiv

	147
	Stamboliysky
	Krichim
	Plovdiv

	147
	Stamboliysky
	Kuklen
	Plovdiv

	146
	Assenovgrad
	Laky
	Plovdiv

	36
	Maritsa
	Maritsa
	Plovdiv

	147
	Stamboliyski
	Perushtitsa
	Plovdiv

	34
	Plovdiv
	Plovdiv
	Plovdiv

	61
	Parvomai
	Parvomai
	Plovdiv

	148
	Rakovski
	Rakovski
	Plovdiv

	147
	Stamboliyski
	Rodopi
	Plovdiv

	59
	Sadovo
	Sadovo
	Plovdiv

	39
	Karlovo
	Sopot
	Plovdiv

	147
	Stamboliyski
	Stamboliyski
	Plovdiv

	149
	Saedinenie
	Saedinenie
	Plovdiv

	149
	Saedinenie
	Hisarya
	Plovdiv

	131
	Kubrat
	Zavet
	Razgrad

	133
	Isperih
	Isperih
	Razgrad

	131
	Kubrat
	Kubrat
	Razgrad

	132
	Razgrad
	Loznitsa
	Razgrad

	132
	Razgrad
	Razgrad
	Razgrad

	133
	Isperih
	Samuil
	Razgrad

	132
	Razgrad
	Tsar Kaloyan
	Razgrad

	100
	Byala-Rousse
	Borovo
	Rousse

	100
	Byala-Rousse
	Byala-Rousse
	Rousse

	101
	Rousse
	Vetovo
	Rousse

	102
	Dve Mogili
	Dve Mogili
	Rousse

	102
	Dve Mogili
	Ivanovo
	Rousse

	101
	Rousse
	Rousse
	Rousse

	101
	Rousse
	Slivo Pole
	Rousse

	100
	Byala-Rousse
	Tsenovo
	Rousse

	104
	Alfatar
	Alfatar
	Silistra

	103
	Glavinitsa
	Glavinitsa
	Silistra

	24
	Dulovo
	Dulovo
	Silistra

	104
	Alfatar
	Kainardja
	Silistra

	75
	Silistra
	Silistra
	Silistra

	103
	Glavinitsa
	Sitovo
	Silistra

	76
	Tutrakan
	Tutrakan
	Silistra

	22
	Kotel
	Kotel
	Sliven

	7
	Nova Zagora
	Nova Zagora
	Sliven

	30
	Sliven
	Sliven
	Sliven

	2
	Tvarditsa
	Tvarditsa
	Sliven

	129
	Smolyan
	Banite
	Smolyan

	130
	Dospat
	Borino
	Smolyan

	52
	Devin
	Devin
	Smolyan

	130
	Dospat
	Dospat
	Smolyan

	128
	Nedelino
	Zlatograd
	Smolyan

	128
	Nedelino
	Madan
	Smolyan

	128
	Nedelino
	Nedelino
	Smolyan

	128
	Nedelino
	Rudozem
	Smolyan

	129
	Smolyan
	Smolyan
	Smolyan

	31
	Chepelare
	Chepelare
	Smolyan

	134
	Pirdop
	Anton
	Sofia

	42
	Bozhurishte
	Bozhurishte
	Sofia

	41
	Botevgrad
	Botevgrad
	Sofia

	46
	Godech
	Godech
	Sofia

	138
	Elin Pelin
	Gorna Malina
	Sofia

	137
	Kostenets
	Dolna Banya
	Sofia

	47
	Dragoman
	Dragoman
	Sofia

	138
	Elin Pelin
	Elin Pelin
	Sofia

	140
	Etropole
	Etropole
	Sofia

	139
	Zlatitsa
	Zlatitsa
	Sofia

	62
	Ihtiman
	Ihtiman
	Sofia

	134
	Pirdop
	Koprivshtitsa
	Sofia

	137
	Kostenets
	Kostenets
	Sofia

	38
	Kostinbrod
	Kostinbrod
	Sofia

	139
	Zlatitsa
	Mirkovo
	Sofia

	134
	Pirdop
	Pirdop
	Sofia

	140
	Etropole
	Pravets
	Sofia

	69
	Samokov
	Samokov
	Sofia

	33
	Svoge
	Svoge
	Sofia

	32
	Slivnitsa
	Slivnitsa
	Sofia

	139
	Zlatitsa
	Chavdar
	Sofia

	139
	Zlatitsa
	Chelopech
	Sofia

	160
	Sofia
	Sofia
	Sofia-city

	154
	Pancharevo
	Pancharevo
	Sofia-city

	155
	Kremikovtsi
	Kremikovtsi
	Sofia-city

	156
	Novy Iskar
	Novy Iskar
	Sofia-city

	157
	Lyulin
	Lyulin
	Sofia-city

	158
	Bankya
	Bankya
	Sofia-city

	159
	Vitosha
	Vitosha
	Sofia-city

	119
	Chirpan
	Bratya Daskalovi
	Stara Zagora

	118
	Nikolaevo
	Gurkovo
	Stara Zagora

	120
	Radnevo
	Galabovo
	Stara Zagora

	19
	Kazanlak
	Kazanlak
	Stara Zagora

	118
	Nikolaevo
	Maglizh
	Stara Zagora

	118
	Nikolaevo
	Nikolaevo
	Stara Zagora

	120
	Radnevo
	Opan
	Stara Zagora

	60
	Pavel Banya
	Pavel Banya
	Stara Zagora

	120
	Radnevo
	Radnevo
	Stara Zagora

	4
	Stara Zagora
	Stara Zagora
	Stara Zagora

	119
	Chirpan
	Chirpan
	Stara Zagora

	16
	Antonovo
	Antonovo
	Targovishte

	5
	Omurtag
	Omurtag
	Targovishte

	99
	Popovo
	Opaka
	Targovishte

	99
	Popovo
	Popovo
	Targovishte

	18
	Targovishte
	Targovishte
	Targovishte

	26
	Dimitrovgrad
	Dimitrovgrad
	Haskovo

	29
	Ivailovgrad
	Ivailovgrad
	Haskovo

	121
	Lyubimets
	Lyubimets
	Haskovo

	124
	Stambolovo
	Madjarovo
	Haskovo

	122
	Haskovo
	Mineralni Bani
	Haskovo

	121
	Lyubimets
	Svilengrad
	Haskovo

	123
	Harmanli
	Simeonovgrad
	Haskovo

	124
	Stambolovo
	Stambolovo
	Haskovo

	8
	Topolovgrad
	Topolovgrad
	Haskovo

	123
	Harmanli
	Harmanli
	Haskovo

	122
	Haskovo
	Haskovo
	Haskovo

	109
	Smyadovo
	Veliki Preslav
	Shumen

	107
	Kaolinovo
	Venets
	Shumen

	109
	Smyadovo
	Varbitsa
	Shumen

	108
	Novi Pazar
	Gara Hitrino
	Shumen

	107
	Kaolinovo
	Kaolinovo
	Shumen

	108
	Novi Pazar
	Kaspichan
	Shumen

	107
	Kaolinovo
	Nikola Kozlevo
	Shumen

	108
	Novi Pazar
	Novi Pazar
	Shumen

	109
	Smyadovo
	Smyadovo
	Shumen

	1
	Shumen
	Shumen
	Shumen

	114
	Elhovo
	Bolyarovo
	Yambol

	114
	Elhovo
	Elhovo
	Yambol

	63
	Straldja
	Straldja
	Yambol

	115
	Yambol
	Toundja
	Yambol

	115
	Yambol
	Yambol
	Yambol


Schedule 2
System of zoning, international zones
	Country name
	Zone name
	Zone code

	ALBANIA
	ALBANIA
	AL

	AUSTRIA 
	AUSTRIA 
	AT

	BOSNIA AND HERZEGOVINA
	BOSNIA AND HERZEGOVINA
	BA

	BELGIUM
	Benelux
	BNL

	LUXEMBOURG
	Benelux
	BNL

	HOLLAND
	Benelux
	BNL

	CZECH REPUBLIC
	CZECH REPUBLIC
	CZ

	GERMANY
	Southern Germany
	DE1

	GERMANY
	Sorthern Germany
	DE2

	DENMARK
	Scandinavia
	DK

	NORWAY
	Scandinavia
	DK

	FINLAND
	Scandinavia
	DK

	SWEDEN
	Scandinavia
	DK

	ESTONIA
	Baltic states
	ЕЕ

	LATVIA
	Baltic states
	EE

	LITHUANIA
	Baltic states
	EE

	ANDORRA
	Spain and Portugal
	ES

	GIBRALTAR
	Spain and Portugal
	ES

	SPAIN
	Spain and Portugal
	ES

	PORTUGAL
	Spain and Portugal
	ES

	FRANCE
	Northern France
	FR1

	LIECHTENSTEIN
	Southern France
	FR2

	MONACO
	Southern France
	FR2

	FRANCE
	Southern France
	FR2

	GREECE
	Greece – Eastern Macedonia and Thrace
	GR1

	GREECE
	Greece – Central Macedonia
	GR2

	GREECE
	Greece – the remaining part
	GR3

	SLOVENIA
	SLOVENIA
	HR

	CROATIA
	CROATIA
	HR

	HUNGARY
	HUNGARY
	HU

	ITALY
	Southern Italy
	IT1

	ITALY
	Northern Italy
	IT2

	SAN MARINO
	Northern Italy
	IT2

	SWITZERLAND
	Northern Italy
	IT2

	MACEDONIA
	Northern Macedonia / Skopie
	MK1

	MACEDONIA
	Southern Macedonia
	MK2

	POLAND
	POLAND
	PL

	ROMANIA
	Northeastern Romania
	RO5

	ROMANIA
	Eastern Romania
	RO1

	ROMANIA
	Southern Central Romania
	RO2

	ROMANIA
	Southwestern Romania
	RO3

	ROMANIA
	Northwestern Romania
	RO4

	SERBIA
	Vojvodina
	RS1

	SERBIA
	Central Serbia
	RS2

	SERBIA
	Southern Serbia
	RS3

	BELARUS
	Russia and Belarus
	RU

	RUSSIA
	Russia and Belarus
	RU

	SLOVAKIA
	SLOVAKIA
	SK

	TURKEY
	TURKEY
	TR

	GREAT BRITAIN
	Great Britain and Ireland
	UK

	IRELAND
	Great Britain and Ireland
	UK

	MOLDOVA
	the Ukraine and Moldova
	UR

	THE UKRAINE
	the Ukraine and Moldova
	UR

	KOSOVO
	KOSOVO
	XK

	Other
	Rest of the world
	XXXX


Schedule 3
Foreigners visiting Bulgaria, by purpose of travel and by country, for 2011
	Countries
	Total
	Purpose of travel

	
	
	Holidays and excursion
	Business
	Other

	T O T A L
	8 702 585
	4 475 735
	970 542
	3 256 308

	European Union
	5 540 949
	4 475 735
	970 542
	3 256 308

	 Incl.
	
	
	
	

	Austria 
	186 438
	74 081
	43 590
	68 767

	Belgium
	91 947
	47 957
	16 135
	27 855

	Great Britain
	306 939
	221 866
	41 928
	43 145

	Germany
	836 845
	571 696
	91 592
	173 557

	Greece
	1 120 640
	554 051
	218 486
	348 103

	Denmark
	81 860
	63 538
	8 887
	9 435

	Ireland
	29 941
	19 319
	3 762
	6 860

	Spain
	60 026
	32 550
	13 718
	13 758

	Italy
	130 259
	50 760
	39 664
	39 835

	Cyprus
	21 157
	9 204
	5 320
	6 633

	Malta
	4 178
	2 464
	873
	841

	the Netherlands
	149 449
	77 054
	13 688
	58 707

	Poland
	289 742
	208 076
	22 260
	59 406

	Portugal
	9 099
	5 977
	2 537
	585

	Romania
	1 499 415
	597 546
	182 559
	719 310

	Slovakia
	94 355
	47 215
	8 734
	38 406

	Slovenia
	22 140
	12 163
	6 223
	3 754

	Hungary
	123 735
	73 079
	21 656
	29 000

	Finland
	43 570
	33 049
	2 663
	7 858

	France
	182 407
	106 454
	29 366
	46 587

	Czechia
	176 135
	129 500
	17 112
	29 523

	Sweden
	49 492
	35 399
	6 321
	7 772

	Other EU
	31 180
	20 130
	4 931
	6 119

	Norway
	48 707
	44 592
	1 469
	2 646

	Republic of Macedonia
	439 679
	316 100
	11 381
	112 198

	Russia
	469 772
	350 969
	50 039
	68 764

	Serbia
	365 644
	213 898
	5 592
	146 154

	Turkey
	860 654
	21 570
	46 765
	792 319

	the Ukraine
	251 803
	129 083
	11 721
	110 999

	Switzerland
	38 476
	22 616
	3 092
	12 768

	Israel
	138 951
	134 016
	3 148
	1 787

	Canada
	14 849
	12 045
	731
	2 073

	USA
	65 483
	51 492
	6 130
	7 861

	Rest of the world
	467 618
	186 226
	28 469
	252 923


Schedule 4
Trips abroad by Bulgarian nationals in 2011, by country
	Countries
	Total
	Purpose of travel

	
	
	Holidays and excursion
	Business
	Other

	T O T A L
	3 803 240
	
	
	

	European Union
	1 935 405
	
	
	

	 incl.
	
	
	
	

	Austria 
	54 461
	20 949
	27 703
	5 809

	Belgium
	28 022
	9 180
	14 864
	3 978

	Great Britain
	77 675
	18 046
	38 954
	20 675

	Germany
	163 314
	52 297
	94 860
	16 157

	Greece
	1 000 660
	334 338
	549 884
	116 438

	Denmark
	2 803
	620
	1 616
	567

	Ireland
	1 186
	252
	149
	785

	Spain
	77 496
	29 151
	41 171
	7 174

	Italy
	70 272
	26 133
	39 691
	4 448

	Cyprus
	12 896
	3 656
	7 656
	1 584

	Malta
	1 118
	483
	529
	106

	the Netherlands
	23 082
	8 223
	12 279
	2 580

	Poland
	17 584
	6 975
	8 790
	1 819

	Portugal
	2 004
	1 140
	778
	86

	Romania
	327 555
	125 138
	175 369
	27 048

	Slovakia
	1 260
	333
	847
	80

	Slovenia
	2 313
	837
	1 306
	170

	Hungary
	17 304
	4 231
	9 569
	3 504

	Finland
	380
	85
	182
	113

	France
	31 010
	9 359
	19 355
	2 296

	Czechia
	20 022
	7 004
	11 275
	1 743

	Sweden
	1 851
	539
	974
	338

	Other EU
	1 137
	205
	839
	93

	Norway
	1 742
	277
	457
	1 008

	Republic of Macedonia
	305 536
	51 519
	98 230
	155 787

	Russia
	14 157
	3 997
	7 337
	2 823

	Serbia
	295 135
	149 182
	127 604
	18 349

	Turkey
	1 178 547
	175 153
	213 257
	790 137

	the Ukraine
	8 892
	1 962
	5 722
	1 208

	Switzerland
	9 389
	3 133
	5 155
	1 101

	Israel
	5 655
	609
	3 914
	1 132

	Canada
	1 477
	62
	151
	1 264

	USA
	5 931
	325
	862
	4 744

	Rest of the world
	41 374
	15 219
	19 317
	6 838


Schedule 5
Extract from a TRANS-TOOLS matrix for growth in the road transport freightage
	From
	To
	Commodity group
	2011-2020
	2011-2030

	BG
	DE
	0
	1.184066
	1.42858

	BG
	DE
	9
	1.494821
	2.336562

	BG
	FR
	0
	1.275205
	1.670671

	BG
	FR
	9
	1.376946
	1.964576

	BG
	HU
	1
	1.51215
	2.394113

	BG
	IT
	4
	1.016865
	1.035938

	BG
	RO
	6
	1.860066
	3.706843

	BG
	RS
	8
	1.194249
	1.454642

	AT
	BG
	5
	1.342531
	1.862355

	AT
	BG
	8
	1.349446
	1.882664

	GR
	BG
	1
	1.589775
	2.660982

	HU
	BG
	8
	1.207274
	1.488337

	IT
	BG
	9
	1.219136
	1.519379

	PL
	BG
	9
	1.608902
	2.729021

	TR
	BG
	0
	1.434436
	2.141762

	TR
	BG
	5
	1.361831
	1.919327

	CZ
	TR
	0
	1.403117
	2.044239

	DE
	GR
	9
	1.018694
	1.039874

	DE
	TR
	1
	1.298403
	1.735481

	RO
	GR
	5
	1.182498
	1.42459


Schedule 6
Extract from a TRANS-TOOLS matrix for growth in the railway transport freightage
	From
	To
	Commodity group
	2011-2020
	2011-2030

	BG
	GR
	0
	1.305229
	1.7548

	BG
	GR
	8
	1.099645
	1.222048

	BG
	HU
	3
	1.381977
	1.979762

	BG
	HU
	9
	1.228182
	1.543276

	BG
	RO
	2
	0.84802
	0.706086

	GR
	BG
	8
	1.45064
	2.19316

	GR
	HU
	4
	0.712124
	0.488347

	GR
	HU
	6
	1.622274
	2.777125

	GR
	RO
	4
	1.251058
	1.604587

	HU
	BG
	6
	1.075403
	1.165871

	BG
	TR
	8
	1.490068
	2.320903

	GR
	BG
	5
	1.689622
	3.026142

	HU
	TR
	1
	1.536367
	2.475778

	HU
	TR
	6
	0.704902
	0.47795

	RO
	BG
	2
	1.183752
	1.427781

	RO
	GR
	5
	1.182498
	1.42459

	TR
	BG
	5
	1.361831
	1.919327

	TR
	RO
	4
	1.456413
	2.211625

	BG
	GR
	9
	1.164239
	1.37855

	BG
	RO
	4
	1.323128
	1.80599
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� GTMP Main Report 1, p. 8


� GTMP Main Report 1, p. 7


� GTMP Main Report 1, p. 8


� GTMP Main Report 3, p. 10


� GTMP Main Report 3, p. 25


� GTMP Main Report 3, p. 28


� GTMP Main Report 3, p. 47, Table 3.29


� GTMP volume 1, it. 5.2.5 Synthetic demand, p. 29


� GTMP, volume 1, it. 7.2.3 Time values, p. 


� NSI, 2011 Census of the population and housing, volume 1 Population, book 7 Daily trips


� Source: CAA DG, �HYPERLINK "http://caa.gateway.bg/page.php?category=27"�http://caa.gateway.bg/page.php?category=27�


� Source: GTMP


� Source: Central Institute of Toad Technology, National and European Norms and Standards


� �HYPERLINK "http://www.rta.government.bg/rts.html"�http://www.rta.government.bg/rts.html�


� Coach lines on the regional and municipal transport schemes are not included in the survey, as it was assumed that they are used basically for interzone trips


� GTMP, volume 1, it. 5.3.6 Summarization


� Following the introduction of the vignette system in 2004 the RIA does not collect toll from foreign MTV, and border control of passengers was discontinued at internal borders since 2007.


� Source: BDZ Passenger Transport EOOD


� Source: MTITC as Contracting Authority


� Excluded Smolyan Region, where no railway transport is available


� Source: Passenger trains by sections and lines, ‘NRIC’ SE


� Source: Railway Administration EA


� Source: NSI �HYPERLINK "http://www.nsi.bg/otrasal-metodologia.php?otr=6"�http://www.nsi.bg/otrasal-metodologia.php?otr=6�


� Data about freight via sea and river ports are in compliance with Ordinance № 919 of 2000 on the collection of statistical information about the activity of port operators and owners of ports and port facilities in R of Bulgaria.


� �HYPERLINK "http://www.nsi.bg/otrasal-metodologia.php?otr=60"�http://www.nsi.bg/otrasal-metodologia.php?otr=60�


� GTMP, volume 3, Analysis of the future transport demand, it. 2.2.4 Overall Growth, p. 7


� Source: data MF


� Source: JASPERS Bulgaria


� GTMP, volume 3 Analysis of the future transport demand, it. 2.3.2 GDP growth by regions, p. 11


� Regions, as defined in BMPT and BMFT


� Source: �HYPERLINK "http://www.nsi.bg/otrasal.php?otr=19&a1=376&a2=387&a3=389" \l "cont"�http://www.nsi.bg/otrasal.php?otr=19&a1=376&a2=387&a3=389#cont�


� GTMP, volume 3 Analysis of the future transport demand, it. 2.2.5 Projected demand by mode of transport


� 412 PA/1 000 residents by 2030, GTMP, volume 3 Analysis of the future transport demand, it. 2.6 Ownership in means of transport, Table 2.16, p. 21


� GTMP, volume 3 Analysis of the future transport demand, it. 2.2.5 Estimated demand by forms of transport, Table 2.1, p. 9


� GTMP, volume 3 Analysis of the future transport demand, it. 2.5.5 Prices of public transport, p. 19


� GTMP, volume 3 Analysis of the future transport demand, it. 2.2.5 Projected demand by mode of transport, p. 8


� GTMP, volume 3 Analysis of the future transport demand, it. 3.3.3.5 General domestic forecasts, p. 36


� GTMP, volume 3 Analysis of the future transport demand, Table 3.12 and 5.4


� TRANS-TOOLS: TOOLS for TRansport forecasting ANd Scenario testing; http://energy.jrc.ec.europa.eu/transtools/


� ETISplus – European Transport policy Information System http://www.etisplus.eu/default.aspx
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