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[bookmark: _Toc120891086]Introduction
I.1. [bookmark: _Toc120891087]Objective of the analysis
The development of an effective infrastructure is a significant prerequisite for the socio-economic progress in the country. To be effective, public investments in infrastructure must have a positive economic impact, including providing social and environmental benefits, bringing added value and contributing to the set strategic goals, including those set out in the Europe 2020 Strategy.
The main objective of this analysis is to compare the results (or potential results) of the implementation of the studied projects, taking into account the environment within they were implemented, the implementation modalities, the main difficulties in the preparation and implementation as well as other factors that influenced them in order to assess the expected effects.
I.2. [bookmark: _Toc120891088]Scope of the analysis
The analysis is part of the Evaluation of the contribution of the support from the European Structural and Cohesion funds to the achievement of the objectives under each priority of the Operational Program "Transport and Transport Infrastructure" 2014-2020.
Since the main task is related to the evaluation of the effects of the implementation, the analysis focuses primarily on the results achieved, namely: how the specific project has changed the situation, how it has impacted the respective territories and participants, whether the results were influenced by other factors, outside the actual performance.
The comparative analysis focuses on the effects (or expected effects) of six infrastructure projects and/or parts of projects in three main directions, financed under OP "Transport" 2007-2013 (OPT) and Operational Programme "Transport and Transport Infrastructure" 2014-2020 (OPTTI). Based on the individual effects achieved and/or expected, a comparative analysis of each pair of projects has also been carried out, allowing to predict the actual contribution of the OPTTI 2014-2020 projects (recently concluded or still in progress), based on the reported results of the projects supported through OPT 2007-2013.
The projects included in the analysis (see the table below) cover three main areas of support: railway infrastructure, road infrastructure and sustainable urban transport.
[bookmark: _Toc120891037]Table 1: Projects included into the analysis (implemented and/or in the process of implementation)
	Track
	OPT 2007-2013 
	OPTTI 2014-2020 

	Railway infrastructure
	BG161PO004-1.0.01-0008 – Modernization of railway section Septemvri - Plovdiv– part of the Trans-European railway network
	BG16М1ОР001-1.001-0003 – Rehabilitation of railway line Plovdiv – Burgas, Phase 2 

	Road infrastructure
	Motorway „Struma”, lot 4 “Sandanski- Kulata” from km 423+800 to km 438+500 (length- 14,700 km)
The section is part of project: BG161PO004-2.0.01-0009 “Motorway “Struma”, lots 1,2 and 4”
	Motorway “Struma“ - lot 3.3, section Kresna-Sandanski, from km 397+000 to km 420+624
The section is part of the following project: BG16M1OP001-2.001 "Development of road infrastructure along the "main" and "extended" Trans-European transport network - Infrastructure projects"

	Sustainable urban transport
	Project В0161Р0004-3.0.01-0005 - Sofia Metro Extension Project Stage III, Lot 1 "Tsarigradsko Shosse - Sofia Airport" and Lot 2 "Zh.k. Mladost 1 - Business Park in Mladost 4"
	BG16M1OP001-3.001-0004-C05 Project for the extension of the metro in the city of Sofia, Line 3, Stage II - section "Zitnitsa str.- Ovcha Kupel  - Ring Road"


[bookmark: _Toc120891089]Methodology
II.1. [bookmark: _Toc120891090]Methodological approach
The current evaluation is based on internal (mainly the results indicators) and external effects (impact) of the funded transport projects.
The methodological approach applied is in accordance with the requirement to perform a comparative assessment of the effects and the available information. The following basic methods and assumptions were used:

Analysis cost-benefits: The analysis is a basic tool for the economic evaluation of infrastructure projects, which is also confirmed by the mandatory use of the Guide for cost-benefit analysis of investment projects for the 2014-2020 programme period including all projects financed under public investment. Taking into account the subject and scope of the current evaluation a simplified version of CBA is applied, emphasising mainly on economic and social benefits of the implemented projects. During the analysis, the following assumptions were made:
· In order to provide a basis for comparison, the benefits/costs of the individual projects are recalculated and denominated in in euro at price levels of year 2015.
· When monetizing the benefits of time savings, the results of Conducting a National Time Pricing Survey[footnoteRef:2] were used, as follows: [2:  National survey report, "Performance of a national survey to determine the price of time", "Ecorys South East Europe" EOOD, Sofia, September 2015, Project CKZ-0105-1.1. "Supporting the work of the Central Coordinating Unit", financed by the Operational Program "Technical Assistance 2007 - 2013" (OPTP), Aim of the usual trips in an urban environment] 

	Type of travel
	Cost in euro per hour

	Business trip outside of the city 
	9,2

	Urban business trip
	6,2

	Personal trip outside of the city
	3,7

	Personal trip in the city
	2,5

	Freight transport
	3,2



· The costing of incidents is based on the national costs in euro from the Handbook on the external costs of transport2:

	Type of accident
	Total external cost in euro

	Cost of fatal accidents
	1 713 268

	Cost of serious injury accidents
	240 001

	Cost of minor injury accidents
	18 538



Comparative analysis – after reevaluation of the benefits/costs, a comparative analysis is applied in two main dimensions:
· Evaluation of the individual results achieved and the benefits from each of the projects in relation to the estimated and/or target values as per the indicators used.
· Analysis of the results achieved and the impacts of the analysed project pairs and/or parts of them.
The comparison of effects was carried out based on the most similar indicators including result indicators and impact indicators for each pair of infrastructure projects and/or parts of them, indicated in table 2 below. Moreover, it was carried out by means of a coefficient matching the actual achievements and impact against the expected ones.

Extrapolation techniques have been applied to estimate the effects up to 2023 as well as to estimate the effects of the COVID-19 pandemic. The methodology for extrapolation is based on estimations of annual growth for a certain period of time and applying the average annual growth for this period to the period up to 2023. When calculating the effect of COVID-19, historical annual data for the period of 2017-2019 (three years prior the COVID-19 pandemic) was taken into account and the average annual growth for those three years is then applied to the period 2020-2023. The technique was applied to the areas in which the effects of COVID-19 had the strongest impact, namely  
1. Road infrastructure - The assessment of the effect of COVID-19 on traffic at the two studied sections was carried out as follows:
· for Lot 4 of MOTORWAY Struma "Sandanski - Kulata" - the average growth rate registered in the period of 2016-2018 by type of vehicle was used. The result was used to calculate the average day-night annual intensity of car traffic for the period 2019-2023;
· regarding Lot 3.3, section "Kresna-Sandanski" - for 2019, the calculations are based on deviations in traffic from road E-79 measured at ADRRT 4012 Dolna Gradeshnitsa and ADRRT 2074 Sandanski by type of transport. For the period 2020-2023, the obtained base for 2019 has been updated with the registered growth at ADRRT 2048 Kocherinovo, by type of means of transport for 2019 compared to 2018.
2. Sustainable urban transport - the No COVID-19 scenario evaluation, for both projects, is based on a 13.6% increase of passengers who used the metro system in 2021 compared to 2020.
Factor analysis - it is focused on the main factors (internal and external) that help or hinder the achievement of the goals and realization of the effects.
In terms of data collection methods, the following core methods and tools were used:
· Desk research – includes a desk research of the documents provided, related to application processes (Application Forms, CBAs, opinions, etc.), implementation and sustainability (annual implementation progress reports, annual sustainability reports for completed projects, etc.)
· Interviews with MA, beneficiaries and other stakeholders;
· Questionnaire/ Survey conducted among the passengers using line II and line III of the metro system in Sofia.
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[bookmark: _Toc120891038]Table 2. Indicators for carrying out a comparative analysis of the effects of projects and/or parts of projects in the individual tracks.
	Track
	Projects
	Results
	Impact

	Railway infrastructure
	BG161PO004-1.0.01-0008 - Modernization of the Septemvri - Plovdiv railway section - part of the Trans-European railway network
	 
Passenger railway transport performance (pctm) 
Freight railway transport performance (tkm)
	Travel time savings per year (million euros)
Operating costs of railway carriers (million euros)

	
	BG16М1ОР001-1.001-0003 - Rehabilitation of the railway line Plovdiv - Burgas, Phase 2
	
	

	Road infrastructure
	Lot 4 "Sandanski - Kulata" from km 423+800 to km 438+500 (length - 14,700 km)
The section is part of project: BG161PO004-2.0.01-0009 "Struma Motorway, lots 1,2 and 4"
	Annual daily average traffic volume
	Average time savings in minutes;
Accidents (number of fatal accidents, injuries, traffic accidents, costs incurred from accidents).

	
	Lot 3.3, Kresna–Sandansky section, from km 397+000 to km 420+624
The section is part of project: BG16M1OP001-2.001 Road infrastructure development along the "main" and "extended" Trans-European transport network - Infrastructure projects
	
	

	Sustainable urban transport
	В0161Р0004-3.0.01-0005 - Sofia Metro Extension Project Stage III, Lot 1 "Tsarigradsko Shosse - Sofia Airport" and Lot 2 "Zh.k. Mladost 1 - Business Park in Mladost 4"
	Passengers using the metro system (number/day)
	Time savings of thousand hours
Million euros saved

	
	BG16M1OP001-3.001-0004 - Project for the extension of the metro in the city of Sofia, Line 3, Stage II - section "Str. Zitnitsa - residential area Ovcha Kupel - ring road
	
	



II.1. [bookmark: _Toc120891091]Used data
Data used is in accordance with result indicators and impact indicators in the specific transport areas and include:
1. Data from NSI and Eurostat – mainly related to macroeconomic indicators (GDP, inflation, etc.) 
2. Data provided by the beneficiaries, namely:
	Beneficiary
	Data for:

	NRIC
	Number of trains by divisions, Freight railway transport performance (pkm and trkm) by type of trains;
Revenues from the rental of station and station spaces on the Septemvri-Plovdiv line (Septemvri, Pazardjik, Stamboliyski, Todor Kableshkov, Proslav, Plovdiv) for the period 2016-2021.

	RIA
	Statistical data on accidents, data from ADRRT 

	Metropolitan
	Realized passenger flow - overall and in the individual sections


II.2. [bookmark: _Toc120891092]Limitations
The results of the analysis should be interpreted in accordance to the volume and quality of information and data used. In the course of the analysis, when the most detailed and up-to-date information was not obtainable, extrapolation or substitution techniques and assumptions were applied as follows.
1. Calculations for determining the traffic for the studied sections of the road infrastructure are based on:
· historical data for Lot 4 of Struma "Sandanski - Kulata" motorway until 2018, and for the period 2019-2023 were recalculated on the basis of information of reported traffic from ADRRT 2048 Kocherinovo, by type of transport vehicle;
· the calculations for Lot 3.3, section "Kresna-Sandanski" for 2019 were made on the basis of deviations in traffic from road E-79 measured at ADRRT 4012 Dolna Gradeshnitsa and ADRRT 2074 Sandanski. The data obtained was recalculated based on information of the traffic reported from ADRRT 2048 Kocherinovo, b by type of transport vehicle until 2023.
In addition, projects which are still in progress and projects that were completed in in 2021 have not yet achieved results or realized benefits that can be fully exploited in the current evaluation. This has implications on the results of the evaluation and the analysed effects should be interpreted conservatively, taking into account the constraints.

[bookmark: _Toc120891093]Comparative analysis of projects for construction of railway infrastructure
III.1. [bookmark: _Toc120891094]Projects context
The European Union (EU) policy in the area of railway transport contributes to the wider/broader policy objectives of the overall transport sector, which aims to achieve connected, sustainable, inclusive, safe and secure mobility system within the EU. A key element of the EU transport policy is the creation of nine core network corridors across the EU.
In this regard, Bulgaria actively contributes to the development of the Trans-European Transport Network (TEN-T), which aims to create a network of railways, roads, inland waterways, sea routes, ports and airports in order to connect the EU countries and to facilitate cross-border transport of people and goods.
The projects evaluated under the OPT 2007-2013 - BG161PO004-1.0.01-0008 - "Modernization of railway section Septemvri - Plovdiv - part of the Trans-European railway network" and OPTTI 2014-2020 - BG16М1ОР001-1.001-0003 - " Rehabilitation of the railway line Plovdiv - Burgas, Phase 2", are part of these efforts, and in essence, although presented as separate projects, they form a common route in the Sofia - Burgas direction, which is part of the European transport corridor "Orient / East Mediterranean". The Septemvri - Plovdiv section of the route is also part of the European Transport Corridor No. IV, connecting our country with Turkey.
Support for projects in the railway sector is based on the EU's ongoing policy to reduce the negative consequences of the rapid development of road transport and transforming itke into a preferred transport alternative.
The analysis of the situation in Bulgaria in the past years shows low profitability, especially when it comes to passenger transport and conceding significant market share to road transport, and the reasons are related both to the obsolete rolling stock and the quality of the service, as well as to the need for investment in infrastructure modernisation.
Both considered projects in the field of railway infrastructure  aim at overcoming the negative trends of outflow from this type of transport in the country and increasing the competitiveness of railway transport, as the modernization of the infrastructure should also affect the market availability/opening for more operators and contribute to strengthening the internal competition, as well as improving the interoperability of other Member States' national rail networks, with a view to building a single European rail system with a high level of safety and security.				
In terms of passenger transport in Bulgaria, currently, there is only one operator, while in freight transport there is a competitive market with 17 licensed carriers, confirmed by statistical data stating that only the busiest routes (such as the routes of the two projects under consideration) can generate economic efficiency for carriers and for the structures serving the railway infrastructure. Therefore, in order to achieve a complete modernisation and rehabilitation of the Sofia-Burgas line, technical activities are planned. 
During the preparation and implementation of both projects, it was a priority to increase the maximum speed of movement, to guarantee high standards of security and safety, and as an indirect effect - to achieve a high degree of interoperability between the railway networks of the other Member States.
III.2. [bookmark: _Toc120891095]General factual information about the projects
Project BG161PO004-1.0.01-0008 - "Modernization of the railway section Septemvri - Plovdiv - part of the Trans-European railway network" is part of the project "Modernization of the railway the line Sofia - Plovdiv". The intended modernization aims to increase the speed on the railway line to 160 km/h (200 km/h for trains with tilting bodies) for conventional passenger trains and 120 km/h for freight trains in the section between Septemvri station (entry point from Sofia at km. 102 + 011) and Plovdiv station (entry point from Sofia at km. 155 + 607) with a total length of 53,596 km. double track railway line.
The implementation took place in the period August 2011 - June 2017, amounting to a total value of BGN 319,872,094.32 (EUR 163,548,004.85) that includes the following main components:
· complete replacement of the railway with type 60 E1 rails on the main tracks, reinforced concrete sleepers and elastic fasteners;
construction of a new land site with an anti-freeze protective layer with modern drainage systems;
· complete renewal of the ballast prism and the superstructure;
· renewing the equipment of the contact network (OLE), including contact wire and poles for the contact network and modernization of traction substations (TPS Proslav);
· Installation of a new electronic signalling system, including ETCS Level 1, according to European standards; 
· improvement of the station platforms to ensure safe access of passengers to the platforms and trains by means of underpasses;
· provision of a modern information system at railway stations, including platform electronic and information boards showing the current train time, video cameras and loudspeaker systems;
· removal of four level crossings (overpasses);
· installation of an optical cable along the entire length of the railway line from Sofia to Plovdiv (156 km); 
· installation of GSM-R radio equipment to ensure the continuity of train communication along the entire railway line from Sofia to Plovdiv (156 km). 
Project BG16M1ОР001-1.001-0003 - Rehabilitation of the railway line Plovdiv - Burgas, Phase 2 was launched on 20.11.2017 with an implementation period by the end of 2022. The signed Additional Agreement No. 1/26.07.2021 to Contract No. 6611/07.11.2019, extends the general term for the execution of the contract until 17.04.2024.[footnoteRef:3] [3:  Source: Annual report for the progress of the project, 2021.] 

The project envisages the rehabilitation and modernization of the remaining unrenovated railway sections in the Plovdiv-Burgas section, including:
· design and construction of signalling and telecommunications systems on the Plovdiv-Burgas railway line - construction of: signalling in 18 stations; ETCS level 1 train control unit; dispatch centralization system in the Manole-Burgas section; GSM-R train communication system; laying optical cable;
· construction of overpasses/underpasses for the railway line Plovdiv-Burgas in place of existing crossings – removal of railway crossings and construction of overpasses;
· construction of a protected forest belt between the Chernograd-Aitos railway station to protect the railway from unfavourable atmospheric influences;
· rehabilitation of the railway section Skutare-Orizovo - renewal of the railway, reconstruction of bridges, renewal of the existing contact network and signalization in stations;
· modernization of the railway section Orizovo - Mihailovo - renewal and construction of railway and contact network, reconstruction of bridges, construction of a tunnel, modernization of TPS Chirpan, removal of railway crossings, construction of overpasses and renewal of signalization in stations;
· modernization of the railway section Yambol - Zimnitsa, at Zavoy station - construction of a railway including at Zavoy station, construction of bridges, renewal and construction of a new contact network;
· reconstruction of the switchgear development at Zimnitsa station and rehabilitation of the catenary network at Zimnitsa and Straldzha stations - renewal of railway track, reconstructed track development at Zimnitsa station, renewal of catenary network at Zimnitsa and Straldzha stations, renewed signalling at Zimnitsa station;
· rehabilitation of the railway section Straldzha - Tserkovski - renewal of the railway.
In terms of technical indicators, both projects aim at improving the technical infrastructure and at increasing travel safety. The activities planned are similar in the rehabilitation part, with the second phase of the projects including more components related to the installation of command-and-control systems as well as those for communication and signalling.
III.3. [bookmark: _Toc120891096]Main difficulties and factors concerning projects in the “Railway infrastructure” track
The two projects studied face similar difficulties and problems in the preparation and implementation phase4 , which are often interrelated. In summary, they relate to:
1. Preparation stage:
· delayed and incomplete preparation of the investment projects - incompleteness in the volume, scope and quality of the technical projects;
· incomplete expropriation or coordination procedures, resulting in implementation delays and phasing of activities in both projects;
· the change in the project scope, which requires revisions to the project documentation, including the CBA, further delaying the preparation process.
2. Implementation stage:
· delay in the start of the projects, due to the amendment and/or preparation of the project documentation and its coordination with the interested institutions, according to the requirements of the LTP;
· appeal of public tenders for construction, construction supervision, etc.
· delays in the procedures for approval of the master plan and opening of the expropriation of land (private and municipal properties and forest areas);
· delays and extensions generated in the execution of construction contracts, including the use of guarantees for contractual defaults. Delays in construction contracts necessitate extensions and increases in the cost of the construction supervision contract;
· archaeological excavation and monitoring following the recording of previously unknown archaeological sites, which delays the implementation process;
· difficulties in securing co-financing for projects and funds for ineligible costs, including VAT and financial corrections;
· financial corrections imposed due to irregularities in the public procurement documentation, including unlawful methodology for the evaluation of tenders, unlawful subject-matter for the procurement, unjustified exclusion of a tenderer, etc. The corrections range from 5 to 25%, and for some service contracts amount to 100%;
· GSM-R technical problem - The radio spectrum in which the GSM-R system operates is defined by the UIC GSM-R technical specifications (EIRENE FRS v.7, EIRENE SRS v.15). The issuance of an authorisation for the use of a limited resource - radio spectrum, which is carried out by the Communications Regulation Commission (CRC), is subject to the consent of the Ministry of Defence. The installation of GSM-R equipment is subject to these temporary authorisations and restrictions by the Ministry of Defence;
· Significant increases in construction material prices in 2021-2022 and supply chain disruption as a result of COVID-19.
III.4. [bookmark: _Toc120891097]Implementation and achieved results
Among the projects selected for comparison, only project BG161PO004-1.0.01-0008 - "Modernization of railway section Septemvri - Plovdiv" is completed, and the main results achieved are:
· constructed 122,118 km. Railway lines;
· reconstructed and modernized bridges - 23;
· established contact network - 146,376 km.;
· replaced catenary poles – 2 116;
· renewed signalization at stations - 5;
· installed GSM-R stations and antennas - 20;
· laid optical cables - 184,00 km.;
· established ECTS system for the Septemvri - Plovdiv section;
· installed telecommunication equipment at stations - 16.
The project is considered to have met the performance indicators set, in line with the approved project proposal.
Project BG16M1ОР001-1.001-0003 - Rehabilitation of the railway line Plovdiv - Burgas, Phase 2 was scheduled to be completed by the end of 2022, but was extended to 2024. According to the technical annual report for 2021, there has been very little progress so far. According to the performance indicator, only 28 km or 25.2% of the 111 km of railway planned for construction and renewal have been achieved. In view of the fact that the project is still under implementation, the outcome and impact indicators should be interpreted conditionally.
III.5. [bookmark: _Toc120891098]Effects of the implementation
As evident from the context, the projects considered, they form a common route along Sofia - Burgas, which is part of the European transport corridor "Orient/Eastern Mediterranean". Insofar as the project BG16М1ОР001-1.001-0003 - Rehabilitation of the railway line Plovdiv - Burgas, Phase 2 is under implementation, the results and benefits achieved from the project should be considered conditionally and only within the framework of this analysis. The data show that in the Septemvri - Plovdiv section, the result achieved by the end of 2021 in terms of passenger kilometres travelled is 10.9% above the expected for the same year. For the same year, in the Plovdiv-Burgas section, the result amounts to only 36.3% vis a vis to expectations. At the end of 2023, the result in the Septemvri-Plovdiv section is expected to be 35 BC. higher (see the following table) compared to the section Plovdiv - Burgas. This may be due to more and more frequent trips on the Sofia-Plovdiv route, as well as the relative proximity between the regional cities of Plovdiv and Pazardzhik, with a population of 343,037 and 74,818 in 2021, respectively.
Positive changes are reported in relation to the freight transport performance. For the period 2017-2021, under project BG161PO004-1.0.01-0008, the average result is 5.1% higher in train kilometres travelled, despite the fact that at the end of 2021 the result achieved is only 43.4% compared to the target for the year. At the same time, there was an increase in freight carried, with the achieved result for the Freight railway transport performance (tkm) indicator amounting to 94.4% of the year's target. Forecasts to 2023 show a more significant increase in train-km travelled, which will reach 94.0% of the target, while freight transported is expected to be 2.8% above the forecast in the project's CBA.
In the Plovdiv-Burgas section, the average value of the indicator of travelled train kilometres for the period 2017-2021 is 77.4% above the expected average result. The outpacing growth is combined with more than 4.5 times the volume of cargo compared to the forecast period 2017-2021. This trend is expected to continue in 2023, with train kilometres travelled forecast to be 104.7% more compared to planned, and transported cargo - by 342.2% more. The main reasons for the higher levels of work carried out in the Plovdiv - Burgas section are due, on the one hand, to the positive socio-economic development in the South-Central region and the development of the Trakia industrial zone, and on the other hand, the gradual restoration of the chains of supplies following significant restrictions as a result of COVID-19, increased production and exports, and rising fuel prices as a result of the war in Ukraine. In this sense, the effect achieved in freight transport in the Plovdiv-Burgas section is significantly higher compared to the Septemvri - Plovdiv section.
[bookmark: _Toc120891039]Table 3. Comparative data on the results achieved in terms of completed passenger railway and Freight railway transport performance at the end of 2021 and the expected degree of implementation by 2023.
	Indicators
	BG161PO004-1.0.01-0008 Modernization of the railway sector Septemvri-Plovdiv
	BG16М1ОР001-1.001-0003 – Rehabilitation of the railway sectors Plovdiv-Burgas, Phase 2

	
	Rate of achievement of the target by 2021*
	Expected rate of achievement of the target by 2023*
	Rate of achievement of the target by 2021*
	Expected rate of achievement by 2023*

	Passenger railway transport performance (ptkm) 
	110,9%
	87,9%
	36,3%
	52,9%

	Freight railway transport performance (tkm)
	94,4%
	102,8%
	408,1%
	442,2%


Note: The calculation of the degree of achievement of the goal is in accordance with the values specified in the CBA for the project in the relevant year, 2021 or 2023;
Source: NRIC, Annual sustainability reports for project BG161PO004-1.0.01-0008, ARP for the relevant project, own calculations
Taking into consideration that the impacts occur after the completion of the projects, the estimated data on the effects for the unfinished project BG16М1ОР001-1.001-0003 in the Plovdiv-Burgas section should be taken as conditional. With both projects, the highest degree of benefits is expected from saved travel time by 12 minutes in the Septemvri-Plovdiv section and by 14 minutes in the Plovdiv-Burgas section. 
In order to realize the predicted effects, it is necessary not only to have a suitable infrastructure, but also to have a rolling stock that is able to fully use the built infrastructure. This is not taken into account in the CBA, which in turn leads to limited effects and benefits for passengers. The assessment shows that in the railway section Septemvri-Plovdiv by 2021 the realised benefits of time savings for passengers amount to 57.0% of the estimated benefits, while for the railway line Plovdiv-Burgas the initial calculations show only about 12.3% of the expected benefits. At the end of 2023, the value is expected to reach 53.0% of the planned value for the Septemvri-Plovdiv section and 13.2% for the Plovdiv-Burgas section. In the medium and long term, the main factor that will influence the achievement of the benefits for both sections are the replacement of rolling stock, thus enabling faster travel and better comfort for passengers.
Regarding the operating costs of railway carriers for passenger transport, the benefits achieved in the Septemvri-Plovdiv section are 62.1% of the planned (2021) with a forecast for 2023 of 51.3%, while for the Plovdiv-Burgas section in 2021, operating cost benefits amounted to 18.4%, and will reach 19.2% in 2023 compared to target values.
[bookmark: _Toc120891040]Table 4. Comparative results on the benefits achieved in the railway infrastructure projects 
	Indicators
	BG161PO004-1.0.01-0008 Modernization of the railway sector Septemvri-Plovdiv
	BG16М1ОР001-1.001-0003 - Rehabilitation of the railway sectors Plovdiv-Burgas, Phase 2

	
	Rate of achievement of the target by 2021*
	Expected rate of achievement of the target by 2023*
	Rate of achievement of the target by 2021*
	Expected rate of achievement of the target by 2023*

	Travel time savings for a year
	57,0%
	53,0%
	12,3%
	13,2%

	Saving operating costs of railway carriers 

	Passenger carriers
	62,1
	51,3
	18,4%
	19,2%

	Freight carriers
	43,4
	94,0
	28,6%
	31,4%


Note: The calculation of the degree of achievement of the goal is in accordance with the values specified in the CBA for the project in the relevant year, 2021 or 2023; Source: NRIC, Annual sustainability reports for project BG161PO004-1.0.01-0008, ARP for the relevant project, own calculations 
Regarding the direct benefits related to safety, in project BG161PO004-1.0.01-0008 (Septemvri-Plovdiv), the planned four road overpasses were dropped from the project, but were implemented with funds under OPTTI 2014-2020, while in project BG16М1ОР001- 1.001-0003 (Plovdiv-Burgas) the planned activities have not yet been implemented.
The results and benefits have not yet been fully achieved, with the exception of the completed work (brtkm) on the Plovdiv-Burgas line. On the one hand, this is due to the significant delay in the implementation of projects, which leads to the shift of benefits to later periods[footnoteRef:4] or activities that are in the process of implementation. On the other hand, some external factors related to the lack of suitable rolling stock also have an adverse impact. [4:  E.g. the construction of four road overpasses in the Septemvri - Plovdiv section were dropped from the initial projects financed under the 2007-2013 OPT and were built with funds under the 2014-2020 OPTTI ] 

[bookmark: _Toc120891099]Comparative analysis of the projects for construction of road infrastructure 
· [bookmark: _Toc120891100]Projects context
The development of the road infrastructure is subordinated to the European policy in the sector, aiming at the integration of the road network of the Republic of Bulgaria with the Trans-European network. The integration is expected to have a positive effect on: (1) improving and developing of cross-border connections; (2) attracting international transit traffic; (3) increasing competitiveness and foreign investment. 
A number of national documents set the direction of road transport development, the main ones among them are:
1. General Transport Master plan of Bulgaria;
2. Strategy for the development of the transport system of the Republic of Bulgaria until 2020 (follow-up strategy is with scope until 2030);
3. Strategy for the development of road infrastructure in the Republic of Bulgaria 2016 – 2022.
In the Strategy for the development of the transport system, the priority "Improving the connectivity of the Bulgarian transport system with the single European transport space" has been identified, and a specific measure for the modernization and construction of missing road sections along the directions of the TEN-T network, including and improving cross-border connections.
The strategy for the development of road infrastructure in the Republic of Bulgaria 2016-2022 gives priority to the construction of the "Struma" motorway, and specifically Lot 3, in the Blagoevgrad-Sandanski section.
Namely, the above-mentioned documents determine the importance of building a motorway to ensure the north-south connectivity and to secure the need for a reliable transport corridor to Greece.
The selected Struma Motorway route is part of the European Union Priority Project 7 for the development of the Trans-European Transport Network, including the Igoumenitsa/Patra-Athens-Sofia-Budapest motorway axis. The construction of the motorway is intended to ensure a significant improvement of the road network in South-Eastern Europe and to create conditions for enhanced cooperation between the countries in the southern Balkans.  The completion of the motorway is of strategic importance for the development of the regions and for providing a direct route through Bulgaria to the Aegean Sea.
Due to the complex topography and the significant cost of the construction of the motorway, its construction is divided into several lots, with Lot 4 being financed under OPT 2007-2013, and the construction of the last sections included in Lot 3 being financed with OPTTI 2014-2020 funds.
The importance of Struma Motorway is also determined by the development of economic links in recent years. The leading role of road transport requires the development of an adequate infrastructure capable of meeting the increased volume of travelling vehicles - passenger and freight.
Strategically, the development of the motorway network has several major advantages:
· reduced travel times, leading to savings for the business sector;
· improved reliability of links between economic centres, and deeper economic integration at regional level;
· the lowest number of traffic accidents is recorded on motorway roads compared to 1st, 2nd and 3rd class roads of the national road network.
During the two programming periods (2007-2020) nearly 1.469 billion euro of EU funds were invested in the construction of motorways in Bulgaria. This has helped the total motorway network in the country to almost double from 418 km in 2007 to 806 km in 2021.  Despite the significant progress in motorway construction, Bulgaria has fewer motorways built than EU countries with similar and smaller size, such as Hungary (1774 km) and Austria (1749 km)7.  The figure below illustrates comparative data on motorways with EU member states.
[bookmark: _Toc112975566][bookmark: _Toc120891058]Figure 1. Comparative data on built motorways and their share in the total length of the road network in different EU countries, according to available data for 2020
[image: ]
Source: Eurostat, https://ec.europa.eu/eurostat/web/main/data/database, own calculations
Eurostat data show that the constructed motorways in Bulgaria have a share of 4.2% of the total length of the republican road network in the country, but at the same time, the density of the motorway network is 7 km. for every 1000 km2 of the country's territory. According to this indicator[footnoteRef:5], Bulgaria is in 6th place among the countries with the lowest density of the motorway network before Norway (2 km./1000 km2), Finland (3 km./1000 km2), Romania (4 km./1000 km2), Poland and Lithuania (6 km./1000 km2 each). At the other end of the scale, the countries with the densest motorway network are the Netherlands (82 km./1000 km2), Belgium (58 km./1000 km2) and Germany (37 km./1000 km2). [5:  The length of the motorway network, referred to every 1,000 km. from the territory of the respective] 

In view of these comparative data between individual European countries, the construction of the motorway appears as an indisputable priority for the regional and socio-economic development of the country.
· [bookmark: _Toc120891101]General factual information about the projects
The project for construction of Lot 4 of Struma "Sandanski - Kulata" motorway from km. 423+800 to km. 438+500 (length - 14,700 km.), as part of the route of the motorway, aims to:
· improve the efficiency of the national and Trans-European network by ensuring high quality of the motorway;
· reduce the number of accidents on the road;
· reduce congestion and increase travel speed by removing capacity constraints, especially avoiding populated areas;
· Accommodate the projected growth in passenger and freight traffic resulting in the development of regional and international economies;
· reduce people's exposure to air pollution, noise and traffic accidents.
The construction of Lot 3 of the "Struma" motorway (Blagoevgrad - Sandanski) is divided into three subsections:
· lot 3.1 from Blagoevgrad to Krupnik;
· lot 3.2 between Krupnik and Kresna;
· Lot 3.3 from Kresna to Sandanski, as Lot 3.3 connects near the town of Sandanski with the already completed Lot 4.
The main activities of Lot 3.3 are related to construction works and their supervision, covering the section from the town of Kresna, km 397+000 to km 420+624. The total length of the route is about 23,624 km., with standard motorway gauge A29.  Two road junctions are planned - at the village of. Strumiani and at the town of A29. Sandanski. There are 11 major facilities, four recreation areas, several crossings of local and agricultural roads, as well as numerous crossings of engineering networks and communications.
.
The implementation of the two projects, due to their similar specifics, includes identical activities:
· development of technical projects and route details;
· carrying out additional geological surveys where necessary;
· implementation of road junctions, large facilities, the linear part of the route;
· implementation of crossings and displacement of technical infrastructure along the route;
· placement of signs, markings, safety fencing, sound deadening panels and barriers for environmental protection, etc.
· [bookmark: _Toc120891102]Main difficulties and factors concerning projects in the “Road infrastructure” track
The difficulties identified in the course of preparation and implementation are typical for road infrastructure projects. The main ones include:
· the need for changes in the investment project at the construction stage due to circumstances that have arisen, not reflected in the investment project - unmarked engineering networks, archaeological sites, etc.;
· for Lot 3.3, Kresna-Sandanski section from km. 397+000 to km. 420+624, there is no prepared project documentation, as the section is built according to engineering (design and construction).
· uncompleted procedures for changing the purpose of properties - forest fund and combined with insufficient provision of the necessary financial means for expropriation of land;
· long coordination procedures with the municipalities and with AOP6, which leads to delays in the start-up and implementation;
· coordination and preparation of a bypass route on road I-1 (E79) at Lot 4 Sandanski - Kulata" from km. 423+800 to km. 438+500;
· imposed financial corrections, due to detected violations in the documentation for public procurement for construction and construction supervision between 5% and 10%;
· unfavourable weather conditions that change the schedule for the implementation of the objects.
· [bookmark: _Toc120891103]Implementation and achieved results
Lot 4 of the Struma "Sandanski - Kulata" motorway was put into operation with Permit for the use of the site No. CT-05-1488/10.09.2015. for a direct route and No. ST-05-2566/28.12.2015 for the railway line. The main indicator included in the project is "Construction of new roads (TEN)" with a target value of 68.48 km, and the indicator has been fulfilled. The traffic lane has a total width of 29 m, with each lane being 3.75 m, and the emergency lanes - 2.5 m.
With usage permission № RP ST-05-1090, since 02.09.2019 Lot 3.3, section Krensa-Sandanski from 397+000 km. to 420+624 km. and its adjacent sub-items, have been in exploitation. 23,6 km. Motorway Road has been built, including 9 bridge facilities with a total length of about 980 m., 2 road junctions, concrete and reinforced concrete retaining walls, overpasses and underpasses.
· [bookmark: _Toc120891104]Effects of the implementation
The traffic data obtained are presented in the following table, with full data by type of vehicle available in Appendix 3 to this report.
[bookmark: _Toc120891041]Table5.  Annual average daily traffic volume on Lot 4 of Struma Motorway "Sandanski - Kulata" and Lot 3.3, section Kresna - Sandanski
	Indicator
	Lot 4 „Sandanski - Kulata” from 423+800 km to 438+500 km
	Lot 3.3, section Kresna - Sandanski, from 397+000 km to 420+624 km
	Difference Lot 3.3 to Lot 4

	2021 Average Annual Car Traffic Volume.
	17 130
	23 364
	+6 234

	2023 Average Annual Car Traffic Volume
	19 237
	26 237
	+7 001


Source: RIA, own calculations
The data on the average daily congestion show a higher traffic intensity on Lot 3.3, section "Kresna-Sandanski" by 36.4% compared to Lot 4 of Struma "Sandanski - Kulata" motorway. The most significant difference between the two sections is observed in bus transport (86.3%) and freight transport with trailers (88.2%).
Regarding the impact of COVID-19 on traffic along Lot 4 of Struma "Sandanski - Kulata" motorway and Lot 3.3, section "Kresna-Sandanski", a significant reduction of 18.3% in the average daily traffic volume in 2020 compared to a year earlier is reported. The main reasons for the reported reduction in traffic in the built-up areas are due to the introduced restrictions related to business and tourist trips in the country. In addition, a number of restrictions were also introduced in the Republic of Greece, which has significantly affected travel for tourism and recreation, both for Bulgarian citizens and for foreign persons in transit. The effect of restrictions as a result of COVID-19 is clearly visible when considering traffic by type of vehicle, where the most significant reduction is reported for bus transport (-46.5%), motorcycles (-44.4%) and cars ( -23.8%). On the other hand, an increase of 14.2% and 11.6% was recorded for heavy goods vehicles and goods with trailer, respectively. This increase is also due to the temporary border crossing restrictions at the Ilinden-Exochi border crossing and the redirection of transport traffic through the Kulata-Promakhon border crossing. The summarized data for the average daily traffic along Lot 4 of Struma Motorway "Sandanski - Kulata" with COVID-19 (current situation) and without COVID-19 (alternative) is presented in the following figure.
[bookmark: _Toc120891059]Figure 2. Data on the average daily annual traffic volume along Lot 4 of the Struma "Sandanski - Kulata" motorway in the version with and without COVID-19 in the period 2016-2021 and forecast until 2023.
[image: ]
Source: RIA, own calculations
[bookmark: _Toc120891060]Figure3. Data on the average daily annual traffic volume for Lot 3.3, Kresna-Sandansky section in the version with and without COVID-19 in the period 2016-2021 and forecast until 2023.
[image: ]
Source: RIA, own calculations
Based on the available data, the main benefits that are considered in this analysis include:
· average time savings in minutes;
· accidents (number of fatal accidents, injuries, traffic accidents, costs incurred from accidents).
Regarding the average value of time savings, despite the fact that within Lot 4 the average speed of movement is higher by 1.9 km/h, in the section of Lot 3.3 the time saving achieved is significantly higher reaching up to 10.4 minutes compared to 2.7 minutes for Lot 4. The benefits of time saved, other things being equal, are greater within the implementation of Lot 3.3, Kresna-Sandanski section, from km. 397+000 to km. 420+624 as presented in the table below.
[bookmark: _Toc120891042]Table 6. Comparative data Lot 4: Sandanski - Kulata" from km. 423+800 to km. 438+500 and Lot 3.3, Kresna-Sandanski section, from 397+000 km. to 420+624 km.
	Indicator
	Lot 4: Sandanski - Kulata" from km. 423+800 to km. 438+500
	Lot 3.3, Kresna-Sandanski section, from 397+000 km. to 420+624 km
	Difference
Lot 3.3 to Lot 4

	Length of the constructed road infrastructure (km.)
	14,700
	23,624
	8,924

	Average speed (km./h.)
	108,7
	106,8
	-1,9

	Achieved increase in average speed km./h.
	31,8
	32,2
	0,4

	Saved time (minutes)
	2,7
	10,4
	7,7


Source:  Own calculations
 
One of the main objectives of the two projects, including the investigated sections of Struma Motorway, is related to the reduction of the number of traffic accidents. accidents.  The comparative data with the alternative routes on the E-79 before the construction of the two sections show that accidents were reduced by 26% in Lot 4 "Sandanski - Kulata" and by 62% in Lot 3.3, section "Kresna - Sandanski". But at the same time, both sections showed an increase in fatal accidents by 200% (Lot 4) and 50% (Lot 3.3) respectively. In terms of accidents resulting in minor and serious injuries, the decrease in Lot 4 is 16%, while in Lot 3.3 it is insignificant within 3% per year on average.
The comparative analysis between the two sections shows that the overall effects related to the reduction of traffic accidents are more significant within Lot 3.3, Kresna-Sandanski section, from km. 397+000 to km. 420+624, where the average annual net costs are just over 178 thousand euros lower. Average data are given in the following table.
[bookmark: _Toc120891043]Table 7. The comparative data on accidents in the sections Lot 4: Sandanski - Kulata" from km 423+800 to km 438+500 and Lot 3.3, Kresna-Sandanski section, from km 397+000 to km 420+624 of the Struma motorway and external costs for the accidents, annual average
	Indicator
	Lot 4: Sandanski - Kulata" from km 423+800 to km 438+500
	Lot 3.3, Kresna-Sandanski section, from km 397+000 to km 420+624
	Difference
Lot 3.3 to Lot 4

	
	
	
	

	Road accident at km.
	0,54
	0,56
	0,02

	Fatal accidents per km..
	0,05
	0,04
	-0,01

	Accidents with injuries per km.
	0,27
	0,45
	0,18

	Average annual costs in euro
	1 341 509,98
	2 093 354,29
	751 844,31

	Net costs in euro
	-739 390,18
	-560 952,47
	-178 437,71


Source: RIA, CAT, own calculations


[bookmark: _Toc120891105]Comparative analysis of projects for extension of the metro in Sofia
V.1. [bookmark: _Toc120891106]Projects context
 The development of the metro in Sofia has a long history. Initially constructed lines have little coverage in terms of the metropolitan residential areas they pass through, but demonstrate the viability of the project as a whole.  With the financial support received through EU funds, the extension of the network is undergoing intensive development. The construction and extension of the metro is necessitated by the continued intensive development and construction of large housing estates significantly distant from the centre, some with populations of over 100 thousand people. As a consequence of this and of the significant migration of the population over the last 15 -20 years, together with the temporary residents of the city, unofficial data indicate that the population of the capital exceeds 1.6 million inhabitants.  Due to the depleted capacity of the street network and the increased traffic intensity, the city is experiencing heavy congestion on the main transport routes.  This leads to extremely low travel speeds at peak times, which with mass public transport are only about 10 km per hour.
The need for efficient public transport in the directions of the largest passenger flows, as well as the transport and environmental problems of the city, require work on the construction of underground transport in these directions.
The project in question, funded under the OPT 2007-2013, is the extension of the first - metro diameter from Tsarigradsko Shosse Blvd. Druzhba to Sofia Airport, as well as the continuation after MS Mladost I in the railway station. Mladost I on Blvd. Al. Malinov to the Business Park in Mladost 4. The section "Mladost 1 Railway Station - Business Park in Mladost 4" is entirely underground with a length of 2.7 km and 3 metro stations. The section "Tsarigradsko Shosse Blvd. - Sofia Airport" is 5 km and 4 metro stations, 2 of which are underground and 2 open - on the overpass and at ground level.
In accordance with the strategy for the development of Sofia's transport network, laid down in the General Development Plan (GDP), the needs of the city and the fact that the main sections of Line 1 (Obelya railway station - Mladost railway station in the direction of Mladost 4 and Sofia Airport) and Line 2 (Obelya railway station - Lozenets district - Hladilnika) are in operation, the next stage of the development of the metro in Sofia is the construction of Line 3 - "Bul. Botevgradsko shosse - Vladimir Vazov blvd. - Center - zh.k. Ovcha kupel".
According to the approved route, Line 3 is 21 km long and has 21 metro stations. Prospective deviations of the line are foreseen in the approved route. Due to the large scale of the project, the envisaged different construction methods and the specifics of the individual sections, it is planned that Line 3 will be built in 4 stages, as the subject of consideration in the present analysis is Stage 2.
The second stage includes 4 metro stations and starts from the end of the underground section at km.11+966.34 after MS 14, passes through the "Ovcha Kupel" district and reaches km.15+746.37 – MS 18, which is located under The ring road (Boicho Boychev Blvd.) between Centralna St. and railway station the line Sofia - Pernik. The section is entirely underground, including the construction of 3.8 km. metro lines, 4 metro stations and a train stop for connection to the national railway network at the last metro station 18.
As the metro expands, higher network coverage is achieved, and more people use it. Considering the established car travel habits in urban settings, the data show that it takes some time (at least 3 years) for newly opened metro lines to reach the predicted optimal usage capacity. Passenger information is collected at the level of the whole system and it is impossible to show an exact number of users for the specific sections, but it can certainly be argued that the extensions which were carried out on line 2 as well as the completed stage 2 of line 3 have contributed to the accessibility to different points of the city, respectively have also contributed to an increase in the number of passengers using the subway.
It is necessary to note that the statistics in the period 2020-2021 are strongly influenced by the outbreak of the COVID-19 pandemic and the restrictive measures imposed. A sharp drop in passengers was reported t in the early days of restrictions, with the transition to work-from-home model as well as online training for students leading to an almost 50% reduction in passengers.  While students have gradually returned to in-person studies, many companies continue to allow their employees to work remotely.  This has led to a continued outflow of subway users, with ridership still (as of mid-2022) unable to reach pre-pandemic levels.
V.2. [bookmark: _Toc120891107]General factual information about the projects
Stage III of the metro extension project includes two separate branches of metro diameter 1 from Mladost 1.
· lot 1 includes the construction of 4.968 km. extension of metro diameter 1 between metro stations MS19 (Tsarigradsko shose Blvd.) and MS23 (Sofia Airport). The project includes the construction of 4 new metro stations (MS20 to MS23);
· lot 2 includes the construction of 2,620 km. branch of metro diameter 1 south of Mladost 1 (MS13). The project includes the construction of 3 metro stations (MS14 to MS16) in Mladost 2 and 3 and serves Business Park Sofia in Mladost 4.
Stage II - part of line 3, concerning the section "ul. Zitnitsa -  Ovcha Kupel - Ring Road" includes the construction of 4 underground metro stations and a metro line with a length of 3.8 km, with the section starting from km 11+966.34 /11+941.33/ the end of the fourth separate position of Stage I located at ul. Zitnitsa after MS 14 passes through the "Ovcha Kupel" housing complex and reaches MS 18, which is located under the ring road between "Centralna" street and the railway line Sofia – Pernik - km.15+746.37. At MS 18, the construction of a connection with a railway line and the  railway station is included as part of the project.
V.3. [bookmark: _Toc120891108]Main difficulties and factors concerning projects in the „Sustainable urban transport“ track
In the case of the two projects for the extension of the metro in the city of Sofia, the main problems are mainly related to technical and financial difficulties that arose during the implementation. These include:
· additional quantities of works (AQW) related to geological conditions and unmarked underground infrastructure;
· changes in the technical project in the area of Sofia airport with a view to flight safety in the area￼;
· Difficulties in securing funding;
· problems, connected with providing the necessary manpower.
V.4. [bookmark: _Toc120891109] Implementation and achieved results
With the successful implementation of Line 1, stage III of the metro extension, completed in 2015, accessibility to the city's transport system has been ensured through the construction of 2 new branches of the existing network. The total length of the extension is 7.47 km, a double line (with a gauge of 1,435 mm), and 7 new metro stations have also been built, which leads to the following benefits:
· reduction of ground urban transport traffic, which also leads to a reduction in the number of cars used, a reduction in traffic accidents and incidents;
· reduction of the harmful emissions in the air;
· the reduced travel time along the route of the sections covered by the project - just over 4 minutes for Lot 2 and about 15 minutes for Lot 1.
The project for the extension of the metro in the city of Sofia, Line 3, Stage II - section "Str. Zitnitsa -  "Ovcha Kupel - Ring Road" was successfully completed at the end of 2020, including the construction of 4 underground metro stations and a 3.8 km long metro line, most of which is underground except for the part of the route between MS 14 and MS 15, which is on a flyover. At MS 18 there is a connection with the railway line and a railway station.  This creates the conditions for a better integrated operation of the metro, road, rail and air transport systems, which directly leads to an even more efficient development of the intermodally priority for passenger transport.
V.1. [bookmark: _Toc120891110]Effects of the implementation
Regarding the effects achieved in the two projects under consideration, the following clarifications should be made:
· line 3, Stage II - section "ul. Zitnitsa -  Ovcha Kupel - Ring Road" was put into operation in April 2021, with the average number of passengers per day based on data for 8 months provided by Metropolitan EAD;
· the measures taken to limit the spread of COVID-19 (restrictions on visits to schools, switching to work at home for business and administration employees, restriction of flights, observance of distances, etc.) in the period 2020-2021 led to significant reduction of passengers in public urban transport.
The reported progress in terms of number of trips shows that for project ВG0161Р0004-3.0.01-0005 with a target of 53,780 trips per day, the average implementation factor for the period 2016-2021 is 26.1%, the closest is the result achieved in 2019 – 47.9%. By the end of 2023, the achieved result is expected to reach 33.7% of the set goal. 
In project BG16M1OP001-3.001-0004, within the first eight months of the operation of the section, "Str. Zitnitsa -  Ovcha Kupel - Ring Road", the number of trips is 28.3% compared to the estimated target - 23,436 passengers per day. By the end of 2023, trips per day are expected to reach 36.8% of the expected value. In both projects, the lower results are a consequence of the emerging crisis and the consequences of COVID-19.
[bookmark: _Toc120891044]Table 8. Results achieved (up to 2021) and forecast (up to 2023) regarding the average number of passengers traveling on the constructed sections compared to the set target values
	Projects
	Target value (passengers per day)
	Progress
	Forecast

	
	
	Reported values as of 2021
	Progress towards 2021 
	Expected value 2023
	Expected result 2023 

	
	1
	2
	3=2/1
	4
	5=4/1

	ВG0161Р0004-3.0.01-0005 - Sofia Metro Extension Project Stage III, Lot 1 "Tsarigradsko Shosse - Sofia Airport" and Lot 2 "Zh.k. Mladost 1 - Business Park in Mladost 4"
	53 780
	14 048
	26,1%
	18 129
	33,7%

	BG16M1OP001-3.001-0004 Project for the extension of the metro in the city of Sofia, Line 3, Stage II - section "Str. Zitnitsa -  Ovcha Kupel – Ring Road”*
	23 436
	6 633[footnoteRef:6] [6:  The data on the achieved result cover the first eight months of operation of Line 3, Stage II - section "Str. Zitnitsa - Ovcha Kupel - Ring Road"] 

	28,3%
	8 618
	36,8%


*Note: The values achieved under project BG16M1OP001-3.001-0004-C05 are for the first 8 months of commissioning of the section.; Source: Metropolitan EAD, Annual sustainability reports under project ВG0161Р0004-3.0.01-0005, own calculations
The sharp reduction in the average number of passengers using the sections built under project ВG0161Р0004-3.0.01-0005 is a result of measures to limit the spread of COVID-19.  The data shows that the 2021 reduction in commuting passengers is 38.8% compared to the peak year 2019 passengers using the Metro.
The assessment shows that without the restrictive measures in place, there would be 14,889 more people per day on the metro in 2020 and 24,791 more people in 2023, with the rate of results reaching 79.8% of the target value . The assessment in the no-COVID scenario, for both projects, is based on a 13.6% growth in passengers using the constructed metro system for the period 2021 compared to 2020.
[bookmark: _Toc120891061]Figure 4. Assessment of the effect of COVID-19 on passengers using the constructed sections under project ВG0161Р0004-3.0.01-0005
[image: ]
Source: Metropolitan ЕAD, Annual reports for the sustainability of project ВG0161Р0004-3.0.01-0005, own calculations
The section built under project BG16M1OP001-3.001-0004 was launched in April 2021 under the restrictions imposed as a result of COVID-19. Moreover, they also show a significant impact on travel related outcomes within the section.
Based on the results achieved during the commissioning of the sections under project BG0161Р0004-3.0.01-0005, a forecast was made for the potential number of passengers using the metro in the conditions without the restrictions of COVID-19. The results are shown in the following figure. In the considered hypothesis (without COVID-19), in 2023, an average of 13,597 people can be expected to travel on the section daily, and the degree of achievement of the target value is 58.0%.
[bookmark: _Toc120891062]Figure 5. Assessment of the effect of COVID-19 on passengers using the constructed sections under project BG16M1OP001-3.001-0004
[image: ]
Source: Metropolitan EAD, own calculations
Regarding the expected impact, the greatest effect of the implementation of the two projects is expected in terms of time saved (thousand hours per day and million euros/year) as a result of the transfer to the metro from other means of transport. In view of the fact that the benefits are tied to the number of passengers, the achieved effects follow this dynamic. The results obtained in both investigated projects are similar. For project ВG0161Р0004-3.0.01-0005, the average effects on hours saved amount to 26.2% (2021) and are expected to increase to 33.9% (2023) compared to the target. Regarding project BG16M1OP001-3.001-0004, the achieved progress as of 2021 is 28.3% and is expected to reach 36.8% in 2023 against the set target.
Data on the estimated savings of metro travel on the two sections show that the recorded progress in 2021 is 24.4% (project ВГ0161Р0004-3.0.01-0005) and 25.6% under project BG16M1OP001-3.001-0004, respectively. Based on the current situation and the expected growth of passengers using the metro, in 2023 they are expected to reach 31.5% (2.18 million euros) and 36.8% (2.04 million euros) for the project BG0161Р0004-3.0.01-0005 and project BG16M1OP001-3.001-0004 respectively.
[bookmark: _Toc120891045]Table 9. The comparative results for the benefits achieved in the projects for the extension of the metro in the city of Sofia - saved travel time in thousands of hours per day
	Project
	Saved thousands of hours per day

	
	Target value
	Reported values as of 2021 
	Progress reached 2021
	Expected value 2023 
	Expected result 2023 

	
	1
	2
	3=2/1
	4
	5=4/1

	ВG0161Р0004-3.0.01-0005 - Sofia Metro Extension Project Stage III, Lot 1 "Tsarigradsko Shosse - Sofia Airport" and Lot 2 "Zh.k. Mladost 1 - Business Park"
	4,755
	1,248
	26,2%
	1,611
	33,8%

	BG16M1OP001-3.001-0004 Project for the extension of the metro in the city of Sofia, Line 3, Stage II - section "Str. Zitnitsa -  Ovcha Kupel - Ring road
	1,365
	0,386
	28,3%
	0,502
	36,8%



[bookmark: _Toc120891046]Table 10. The comparative results for the benefits achieved in the projects for the extension of the metro in the city of Sofia - saved travel time in million euros per year
	Project
	Saved million euros/year

	
	Target value
	Reported values as of 2021 
	Progress reached 2021 
	Expected value 2023 
	Expected result

	ВG0161Р0004-3.0.01-0005 - Sofia Metro Extension Project Stage III, Lot 1 "Tsarigradsko Shosse - Sofia Airport" and Lot 2 "Zh.k. Mladost 1 - Business Park"
	6,92
	1,69
	24,4%
	2,18
	31,5%

	BG16M1OP001-3.001-0004 Project for the extension of the metro in the city of Sofia, Line 3, Stage II - section "Str. Zitnitsa -  Ovcha Kupel - Ring road
	5,54
	1,42
	25,6%
	2,04
	36,8%


Source: Metropolitan AD, Annual sustainability reports under project ВG0161Р0004-3.0.01-0005, own calculations
The reported impact of the COVID-19 crisis on passengers using the metro system is also reflected in the realized benefits of both projects.
[bookmark: _Toc120891063]In project ВG0161Р0004-3.0.01-0005, the impact of the crisis was estimated at 1,709 thousand hours/day less in 2021 and reaches 2.205 thousand h/d less in 2023. The forecast indicates that without the measures introduced and the consequences of the crisis, the expected implementation of the target value in terms of thousands of hours saved per day will reach 80.2% in 2023. The estimate for the indicator "millions of euros saved per year"" is similar. The projections show that due to COVID-19, the savings realised are €2.09 million less in 2021 and €2.70 million less in 2023, with the expected achievement of the target at the end of the period estimated at 70.4% in the scenario without COVID-19.Figure 6. Assessment of the effect of COVID-19 on the indicator "Thousands of hours saved per day" under project ВG0161Р0004-3.0.01-0005
[image: ]
Source: Metropolitan AD, Annual sustainability reports under project ВG0161Р0004-3.0.01-0005, own calculations

[bookmark: _Toc120891064]Figure 7. Assessment of the effect of COVID-19 on the indicator "Millions of euros saved per year" under project ВG0161Р0004-3.0.01-0005
[image: ]
Source: Metropolitan AD, Annual sustainability reports under project ВG0161Р0004-3.0.01-0005, own calculations
Alternative calculations of foregone benefits as a result of COVID-19 have also been carried out for project BG16M1OP001-3.001-0004. Excluding the impact of COVID-19, travel time savings in 2023 are expected to reach 58.0% of the projected target value. Regarding the indicator related to the savings realised, a decrease of EUR 0.83 million/year is reported for 2021, increasing to EUR 1.18 million/year in 2023.
[bookmark: _Toc120891065]Figure 8. Assessment of the effect of COVID-19 on the indicator "thousands of hours saved per day" under project BG16M1OP001-3.001-0004
[image: ]
Source: Metropolitan EAD, own calculations

[bookmark: _Toc120891066]Figure 9. Assessment of the effect of COVID-19 on the indicator "Millions of euros saved per year" under project BG16M1OP001-3.001-0004
[image: ]
Source: Metropolitan EAD, own calculations
 Assessing the effect of the projects on traffic accidents, noise, congestion and emissions reduction was difficult as no up-to-date traffic data was provided by the Sofia Municipality's Traffic Management Centre. In spite of the reported delay in meeting the targets, the passenger flow on the metro network is increasing progressively with the construction of the new stations. Data prior to the COBID 19 pandemic showed a steady increase in passengers using the metro from 192,792 passengers on average per day in 2011 to 334,460 in 2019. Metropolitan EAD had forecast average daily metro journeys to exceed 400 thousand passengers per day after the new stations were operational.
 The non-representative survey conducted among passengers using the metro[footnoteRef:7] (line 2 and line 3) in the city of Sofia shows that there is no evidence of a significant shift from car to metro. Additional data and research show that intra-city travel by private car has a still growing share of the modal split. As of 2017, 28.8% of trips are made by car[footnoteRef:8], and by 2020 – 33,5%[footnoteRef:9]. This is an increase of about 25% in about 10 years, compared to the 2011 levels of 26.4% . According to a study conducted within the framework of Vision for Sofia, continuous transit through the central part of the city in the east-west direction reaches 42% of all car traffic, and interrupted transit reaches values above 50%. These results show that the main change is in the use of public transport, due to the possibility of faster travel and fewer vehicle changes. The main reasons for the lack of significant transfer from cars are as follows: [7:  The survey of passengers using the metro (line 2 and line 3) within the framework of the present assessment was carried out by Ecoris South East Europe EOOD in May 2022.]  [8:  Source: Plan for integrated development of the municipality of Sofia 2021-2027, I. Territorial scope and analysis of the situation, page 142, Mobility survey UMC, 2017]  [9:  Source: Plan for Integrated Development of the Municipality of Sofia 2021-2027, I. Territorial Scope and Analysis of the Situation, page 142, Mobility Survey UMC, 2020] 

· high degree of motorization in the city of Sofia, which is higher than in Vienna and Berlin - every second resident of the capital owns a car[footnoteRef:10]; [10:  Source: Data on registered motor vehicles from the CDI] 

· population growth, new jobs, increased mobility and new automotive infrastructure also lead to an increase in the degree of motorization. The results of the representative survey￼ show that almost every second working resident of Sofia travels from/to work by car. Results close to these were also obtained within the framework of a pilot study of the municipal initiatives "Vision for Sofia" and "Green Sofia". Conducted interviews with managers show that about 60% of employees travel by car, and in some companies their share is significantly higher, and 68% of drivers admit that they travel alone in their car to and from work, 27% share the trip with a family member or acquaintance and only 5% – with colleagues;
· the transport of children and students to/from schools, kindergartens and nurseries create significant daily rush hour traffic, which is mainly carried out by private cars[footnoteRef:11]. [11:  Source: Plan for sustainable urban mobility 2019 – 2035 of Sofia, page 65] 

· urban planning policies until recently tried to meet the growing needs of road transport by building new and expanding existing street infrastructure in order to ease traffic and reduce congestion. This policy does not generally address traffic and congestion issues.  Even if it brings temporary traffic management in parts of the city, it encourages even more people to use their private cars, leading to additional traffic and new congestion.
· limited number of connections between peripheral urban areas – dependence on private cars even for short journeys. In practice, the presence of a metro does not serve Sofia and the suburban areas, but only certain neighbourhoods in the direction of the metro itself. It is necessary for public transport and the metro to work in sync with their routes and stops implying quick connection with each other to serve the maximum number of passengers together￼.
· the passenger car is a preferred and more convenient vehicle for active workers and housewives who prefer its convenience;
· over 38% of those traveling by car answered that they would never use public transport￼;
· 27% of those traveling to the capital use the metro system at least once a month￼, while the rest travel mainly by private cars.

[bookmark: _Toc120891111]Conclusions and recommendations
VI.1. [bookmark: _Toc120891112]Conclusions
The conclusions of the comparative analysis are based on the processed information obtained through document review and held meetings with the interested parties, as well as on the expert opinion of the evaluation team.
In view of the complex nature of the individual projects, the following stages are outlined, to which the conclusions are also referred:
· preparation;
· realisation;
· exploitation and realised effects.
It should be noted that the projects studied in the different sectors are by their nature phases of the same larger project, so the conclusions presented should be considered at the sector level rather than as valid for one or another specific project.
Preparation
In the course of the preparation of individual projects, a different approach is observed for each beneficiary. While in all three cases linear objects are involved, and in the case of railway transport there is even an existing route, there are a number of cases of incomplete expropriation or coordination procedures (in the case of rail and road infrastructure), which subsequently prove problematic in the implementation people
In the case of the Struma motorway, the preparatory part of the entire facility has taken more than a decade, and this has necessitated the division of lots (apart from purely financial reasons) so that at least the less problematic sections can be completed. Nevertheless, a number of changes and refinements to the projects have been necessary, leading to delays and increased investment costs, and the investigated sections were implemented in the form of engineering.
Similar problems have also been reported in the realization of the railway in the Septemvri - Burgas direction, as design problems, alienation or reconciliation procedures have led to the phasing of the large project into two program periods. In these cases, the lack of comprehensive preliminary preparation leads not only to a reduction of the realized effects, but also to a delay in the overall process of modernization of the railway infrastructure.
Thus, the preparation process is a major obstacle to the timely entry of projects for financing and delays in the course of implementation (especially in the case of projects in the railway infrastructure sector). Regardless of the fact that they are objects of national strategic interest, the time for approval of investment projects significantly exceeds expectations, which leads to changes in the factual situation that require new revisions and prolonging of the process.
An important element of the preparatory process is the preparation of a "cost-benefit" analysis for the respective projects. Our examination of the data provided shows that some of the estimated values of key indicators from the cost-benefit analyses are greatly overestimated, as evidenced by the data from later stages. In fact, it can be assumed that all forecast data will have some deviations, but when the deviations are significant, it is necessary to refine the process of gathering the basic information leading to the forecasting objectives.
Realisation
In the course of realization, once the funding is secured, one of the main obstacles turns out to be the assignment of the implementation. Tendered procedures have been among the largest for the country as a whole, generating huge interest among potential contractors, and consequently there have been appeals that have delayed the start of implementation.  During construction itself, circumstances were identified, mostly related to inaccuracies in the original design, which necessitated changes or delays.
Exploitation and effects realised
In the operation phase, although the usual logic of the project cycle focuses on the direct results achieved, in cases such as the projects under review, it is the sustainability effects that are more important. In this respect, the following identified deficits should be noted:
· difficulty to ensure the collection of up-to-date information, especially on the parameters laid down in the CBA, such as traffic, pollution levels, noise and carbon emissions;
· inability to present the original designs in a format that allows the data to be modified to extract differences that allow comparison of the designs. Also, the information provided, where it was in computational form, was incomplete, with references to other documents and calculations that were not available;
In terms of realized effects (real and measurable), projects in the railway sector report a reduction in passenger traffic and unrealized benefits of saved time (below 50%), compared to the expected results and impact. A significant factor is the quality of the rolling stock, which makes maximum use of the built infrastructure, providing the opportunity for faster travel and better comfort for passengers. 
Regarding freight transport, although in process of implementation, the work performed (gtkm) on the Plovdiv-Burgas line is nearly 4.5 times more than the forecast.  In terms of safety benefits and reduction of delays in road transport, the assessment for both projects shows that the foreseen effects are expected to be realised after the completion of work under project BG16M1OR001-1.001-0003 (Plovdiv-Burgas).
Based on the results achieved, after the overall completion of the project BG16М1ОР001-1.001-0003 (Plovdiv-Burgas), a slow increase in passengers can be expected, but below the expected target values, while for freight transport, the available data indicate an increase in the work performed (gtkm) above expectations. The overall completion of the Sofia-Burgas railway line may help to increase traffic (passenger and freight). For passenger traffic, the modernization of the rolling stock and the refinement of the BDZ timetables will be of key importance. In freight transport, the economic situation and recovery of supply chains will be important.
In the two examined sections of the Struma motorway, the lack of traffic data significantly limits the study of the realized impact in terms of stakeholders, as well as in terms of effects related to noise, climate change, air pollution.  As both sections lead to improved access to road infrastructure and a significant increase in average speed, it can be reasonably suggested that there are significant effects on the population and businesses. At the same time, insufficient traffic data on the sections does not allow to quantify this effect.  In terms of accidents, there has been a reduction in the number of accidents, but at the same time, both sections have seen an increase in the average annual number of fatal accidents by 200% (from 0.25 on E-79 to 0.75 on Lot 4) and 50% (from 0.67 on E-79 to 1.00 on Lot 3.3) respectively. Due to this fact, the monetized effects show higher costs compared to the expected ones.
Regarding the effects achieved on the Sofia metro extension projects, the data show that the set goals have not yet been fully accomplished - number of passengers, time savings (thousand hours and million euros). In both projects, the daily volume of passengers using the lines built with the support of OPT and OPTTI is significantly below the set targets, which also affects the impact indicators. When determining the effects of building the metro system in the city of Sofia, particular in attention is paid to the expected transfer to the metro from other means of transport. The data from the non-representative survey conducted within the current assessment of passengers using the metro (line 2 and line 3) in the city of Sofia shows that there is no evidence of a significant transfer from car to metro. The main change is in the use of public transport, due to the possibility of faster travel and fewer changes of vehicles. 
In this sense, there is no available evidence for a significant influence of the metro on the traffic in the city of Sofia, and the expectations in this aspect seem overestimated. In addition, according to data from Metropolitan EAD, the experience gained after the launch of previous sections of the metro in Sofia shows that one year after the launch of the relevant section, between 60% and 70% are realized (in the absence of emergency situations, as is the case with the COVID-19 crisis) from the estimated passenger flow, with a significant influence also being exerted by the reorganization of surface transport in the region of the launched section, the organization of transport leading to this section and the intensity of construction. On the other hand, the epidemiological situation with COVID-19 and the restrictive measures taken (restrictions on visits to schools, switching to work at home for business and administration employees, restriction of flights, observance of social distance, etc.), through the last two years, have significantly affected commuters in public transport and in particular in the metro. In view of the current situation, the return of passengers and the recovery of passenger levels from before the COVID-19 crisis may require a longer period of time, which will prevent the achievement of the targets set in the next 5 years.
VI.2. [bookmark: _Toc120891113]Recommendations
The derived recommendations presented in the table below are mainly aimed at future projects. They are based on the conclusions drawn during the comparative analysis and aim to draw the attention of the interested parties - MA and beneficiaries, to the established weaknesses, with the aim of avoiding or minimizing the latter in the future. The focus of the recommendations is on the main aspects of the difficulties identified in the different stages of the development of the projects, each of them having a direct relationship with the sustainability of the achieved results and the possibility of their establishment, measurement and reporting.

[bookmark: _Toc120891047]Table 11. Recommendations
	№
	Problem based on the conclusions
	Recommendation

	1
	Long period of preparation of the investment proposal, incl. and technical design.
	When identifying strategic projects of national interest, form an inter-institutional group responsible for its preparation so as to improve the interaction between the different responsible institutions and thus reduce the preparation time.

	2
	Provision of information and data supporting the proof of the realized benefits of the projects.
	[bookmark: _Hlk113283432]It is necessary to create an organizational structure for data collection and storage, necessary for the certify the effects and benefits of the implemented projects.
For example, the availability of the following data will facilitate assessments and analysis and improve planning:
Track “Railway infrastructure”:
· Number of trains per sections (passenger, freight, isolated locomotives);
· Number of passengers per direction (route), annually;
· work carried out on passenger railways (pkm);
· Work carried out on freight railways (trkm);
· average time of passenger transport by direction/route;
· number of accidents on the road, 
· fatal accidents,
· injury accidents,
· average delay of passenger transport by direction/route;
· noise levels in individual sections.
Track “Road infrastructure”:
· the average night-time annual intensity of car traffic - by vehicle type;
· data on accidents by section (number of road accidents, accidents with a fatal outcome and/or injury; 
· Traffic jam data – number and/or duration.
Track “Sustainable urban transport“:
· average daily number of passengers in public transport by type of transport;
· average speed of urban transport by vehicle type;
· number of registered vehicles – by type;
· modality of urban transport per type of transport (public transport, personal car, metro, trolleybus, tram, bicycle, walking, other).




[bookmark: _Toc120891114]Annexes
[bookmark: _Toc120891115]Annex 1. Sources of information
1. “Road Infrastructure“ Agency, https://www.api.bg/ 
2. Vision for Sofia, https://vizia.sofia.bg 
3. Second report on monitoring and control of the impact of the environment during the implementation of the Operational Program "Transport and Transport Infrastructure" 2014-2020 (for the period 01.01.2017 - 31.12.2019), DZZD "ECO CLEAN", April 2022 .
4. Annual Performance Report under the Investment for Growth and Jobs goal PART A Operational Program “Transport and Transport Infrastructure” Version 2021.0, 2022
5. Annual sustainability reports (for completed projects) project BG161PO004-1.0.01-0008 "Modernization of the Septemvri-Plovdiv railway section - part of the Trans-European railway network", 2018, 2019, 2020, 2021.
6. Annual progress report on project BG16М1ОР001-1.001-0003 Rehabilitation of the railway line Plovdiv - Burgas, Phase 2, NRIC, 2021
7. Annual Sustainability Reports (for completed projects) project BG161PO004-2.0.01-0009 "Struma Motorway Lot 1, Lot 2 and Lot 4", 2017, 2018, 2019, 2020, 2021 .
8. Annual progress report on project BG16M1OP001-2.001- 0001 Struma Motorway Lot 3.1, Lot 3.3 and Railway Tunnel, API, 2021
9. Annual sustainability reports (for completed projects) stage III Lot Tsarigradsko shose - Sofia Airport", Lot 2 "Mladost - Business Park in Mladost", 2016, 2017, 2018, 2019, 2020.
10. National survey report, "Performance of a national survey to determine the price of time", "Ecorys South East Europe" EOOD, Sofia, September 2015, Project CKZ-0105-1.1. "Supporting the work of the Central Coordinating Unit", financed by the Operational Program "Technical Assistance 2007 - 2013" (OPTP), Aim of the usual trips in an urban environment
11. Report on a comparative financial analysis prepared for the project "Modernization of the Septemvri-Plovdiv railway section - part of the Trans-European railway network" BG161PO004-1.0.01-0008, July 2016.
12. State Railway Infrastructure National Company, rail-infra.bg
13. Eurostat, https://ec.europa.eu/eurostat/web/main/data/database
14. Mobile Sofia 2035, Plan for sustainable urban mobility of Sofia city, 2019
15. Metropolitan EAD, https://www.metropolitan.bg/ 
16. National Statistical Institute, https://nsi.bg/bg
17. Nationally representative sociological survey among Bulgarians over the age of 15. Center for Analyses and Marketing Ltd., Project: BG16M1OP001-5.002-0007 "Population of OPTTI among the general public through cooperation with electronic media (television and radio stations) and carrying out sociological studies", April 2019
18. General master plan for the transport of Bulgaria
19. Final report project B0161Р0004-3.0.01-0005, Metropolitan EAD
20. Final report project " Project for the extension of the metro in Sofia, line 3, Stage II - section "ul. Zitnitsa -  Ovcha Kupel - Ring Road", UNIS Number: BG16M10P001-3.001-0004, Metropolitan EAD
21. Plan for integrated development of Sofia municipality 2021-2027 
22. Revenues from the rental of station and station spaces on the Septemvri-Plovdiv line (Septemvri, Pazardzhik, Stamboliyski, Todor Kableshkov, Proslav, Plovdiv) for the period 2016-2021
23. Sofia Metro Extension Project, Analysis of Costs and Benefits with Technical Feasibility Study, Stage III Lot Tsarigradsko Shosse - Sofia Airport", Lot 2 "Mladost - Business Park in Mladost", Addendum II, Metropolitan EAD, 2012
24. Traffic accidents according to the RPM for 2013
25. Traffic accidents on motorways for 2016 
26. Feasibility study and financial analysis project for the extension of the metro in Sofia: Third metro line - stage II - "ul. Zitnitsa -  Ovcha Kupel - Ring Road", February 2017
27. Reference on the number of isolated locomotives, freight trains and passenger trains for 2017 - no. Trains, trkm and total gtkm in the Septemvri-Plovdiv section, NRIC
28. Reference on the number of isolated locomotives, freight trains and passenger trains for the period 2014-2021 - no. trains, pkm and total tkm in the Plovdiv-Burgas section, NRIC
29. Reference for the maintenance of Struma motorway Lot 3, API
30. Reference for the maintenance of Struma motorway Lot 4, API
31. Report on road accidents (including fatalities, serious injuries, minor injuries), Struma motorway Lot 4, API
32. Report on road accidents (including fatalities, serious injuries, minor injuries), Struma motorway Lot 3.3, API
33. Reference for passengers carried in 2021 along Lot Tsarigradsko Shosse - Sofia Airport", Lot 2 "Mladost - Business Park in Mladost" and section "ul. Zitnitsa -  Ovcha Kupel – Ring Road”
34. Average night-time annual intensity of car traffic for the period 2016-2021, API
35.  Strategy for the development of the transport system of the Republic of Bulgaria until 2020 (subsequent strategy with scope until 2030);
36. Road Infrastructure Development Strategy in the Republic of Bulgaria 2016-2022, Ministry of Regional Development and Public Works, Ministry of Transport, Information Technologies and Communications 
37. Annex 1 to the Application form for project “Rehabilitation of Railway line Plovdiv-Burgas, Phase 2
38. ANNEX 4B to the Application form cost-benefit analysis, Rehabilitation of Railway line Plovdiv – Burgas, Phase 2
39. Bulgaria Struma Motorway Cost Benefit Analysis, AECOM, November 2011
40. Cost Benefit Analysis (for Major Projects) for Rail Infrastructure Projects Modernisation of the Railway Section Septemvri-Plovdiv – Part of Trans –European Railway Network, ARUP, February 2011
41. Handbook on the external costs of transport, Version 2019 – 1.1, EUROPEAN COMMISSION, January 2019



	
	

	
	


	3


	


[image: ]
[bookmark: _Toc120891116]Annex 2. Project fiches in the railway infrastructure track (PA1)
	BG161PO004-1.0.01-0008 - Modernization of the Septemvri - Plovdiv railway section - part of the Trans-European railway network

	Programme: 
	OPT 2007-2013

	Beneficiary: 
	NRIC

	Implementation period:
	August 2011  – July 2017 

	Funding (BGN):
Changes in the project budget
	Sources of funding 
	Initial project budget  (BGN)
	Financial implementation (BGN)

	
	Total project value
	630 626 259,27
	312 666 232,78

	
	CF / EFRD
	160 000 000,00
	128 535 529,50

	
	National co-funding
	40 000 000,00
	32 133 882,38

	
	Total ineligible cost
	430 626 259,27
	160 669 411,88

	Project context:
The project is part of a railway route of national and international importance, passing through the territory of Bulgaria along Trans-European transport corridors IV and VIII and representing the main railway connection of European countries with Turkey and the directions of Central Asia and the Middle East.
[bookmark: _Toc120891067]Figure 10. Situation on the route of the September-Plovdiv railway project
[image: ]
Source: NRIC, https://www.rail-infra.bg/bg/170 
The project will modernise the existing track in order to achieve a design speed of 160 km/h for conventional rolling stock and 200 km/h for rolling stock with tilting baskets, in the section between Septemvri station (Sofia entrance side at km 102 + 011) and Plovdiv station (entrance side from Sofia at km 155 + 607) with a total length of 53,596 km. double track railway line.
The implementation of the project during the program period 2007-2013 was carried out in three sections, with three separate contracts for design and construction:
· section 1: Septemvri – Pazardzhik;
· section 2: Pazardzhik –Stamboliyski;
· section 3: Stamboliyski – Plovdiv.

	Aim and scope:
Apart from the main effect of the increased speed in the September - Plovdiv railway section, the project sets a number of socio-economic goals related to increased mobility of the population, improved railway services, improved connections between Bulgaria-Turkey and Bulgaria-Greece. The project also aims to divert traffic to rail transport by 10% and increase passenger flow, and as a result - reduce carbon emissions and reduce road accidents. Reducing the number of level crossings (overpasses) generates road safety benefits and reduces road traffic delays. As more global benefits, the stimulation of economic development in the region and at the national level, protection of the environment due to diverted traffic, improvement of traffic safety have been reported. The project increases the reliability of the railway infrastructure, improving operational control and reducing operating costs, improving safety, ensuring access for people with disabilities.
Basic activities:
The modernization includes the optimization of track alignment and partial modifications to single curves, strengthening of the ground, replacement of the type of superstructure, reconstruction of the overhead contact line and replacement of the existing train control systems with new ones, ensuring a higher level of safety.
The main objectives of the modernization of the existing route are: to increase the speed of train movement and make railway transport competitive with the road, to increase the safety of movement by installing the European Train Control System (ETCS) level 1, signalling and telecommunications with GSM-R during traffic and to remove level crossings and replace them with level crossings/underpasses.
Expected results:
The financial indicators of the project are negative and prove the need for EU funding. The estimated economic benefits of the implementation of the project include:
· travel time benefits - for passenger and freight, with 57.3% and 6.8% respectively;
· reduction of delays in road transport due to the removal of level crossings- with a share of 21.2% of the total benefits;
· reduction of road accidents due to the traffic attracted by road transport – respectively 1.1% for freight transport and 2.5% for passenger transport;
· Environmental benefits – 0,04% for freight transport and 0,39% for passenger transport;
· Reduction inf operating costs – 4.65% for freight transport and 5.9% for passenger transport.
It is envisaged that the increased speed and reduced travel time for the section Septemvri-Plovdiv (53.6 km) is 12 minutes for fast and international passenger trains and 3.25 minutes for freight trains, respectively.
End users:
The direct user is the owner of the infrastructure - NRIC, but also the operators of passenger and freight transport. In addition to them, traveling citizens and companies using the railway the transport for transporting their goods is also end users of the implemented project.

	Implementation and achieved results: 
Technical results from the implementation of the project:
· 122,118 km railway lines built;
· Rehabilitated and modernized bridges - 23;
· developed contact network - 146,376 km;
· replaced catenary poles - 2116;
· Renewed signalisation of stations - 5;
· Installed GSM-R stations and antennas - 20;
· placed optical cables - 184,00 km;
· developed ECTS system for the Septmevri – Plovidv section;
· installed telecommunications equipment at stations - 16.
As a result of the reduction in the scope of activities, the total project budget was reduced by almost in half in 2015, mainly due to the reduction in the value of ineligible costs and due to lower values of the concluded contracts than the originally foreseen. In the initial BFP contract due to the limitation of financing options under the OPT, the amount of the BFP did not include BGN 294.373 million, which after tendering procedures was reduced to BGN 31.153 million as of 30.09.2015, and the total project costs that the Beneficiary is obliged to co-finance - to BGN 112.262 million. The original EU contribution was reduced from BGN 160 million to BGN 128.5 million, but the share of the EU contribution increased from 25.3% to 41.2%. In 2016, a final adjustment was made to all financial parameters of the project after the completion of implementation. In the implementation phase the following problems were reported: 
· delay in the start of the project and resulting financial claims from three contractors.  The delay is due to an appeal of the public procurement for construction supervision, which generated an overall delay of 17 months in the selection of the Project Consultant and the start of the design and construction contracts. A contact working group was established in the NKRI to determine the contractors' losses and out-of-court settlements  have been signed on the contractors' claims for which payments have been made;
· delay of the procedures for the approval of the detailed development plans (DSP) and opening of the procedures for the alienation of land necessary for the construction of 4 road overpasses, due to the appeal procedure for the selection of the Consultant for the project;
· generated delays and extensions in the implementation of construction contracts, including drawing of guarantees for non-fulfilment of obligations under the contract. Delays in construction contracts necessitate an extension and increase in the cost of the construction supervision contract;
· difficulties in securing the co-financing of the project and funds for ineligible costs, including VAT and financial adjustments. Co-financing is required due to the fact that the project is revenue-generating, and in addition, part of the costs is determined to be ineligible due to limitations in the possibilities of financing the project under the OPT. To overcome these problems, in 2013 it was decided to allocate funds amounting to about 60 million BGN from the Credit Agreement for a Structural Programme Loan between the RB and the European Investment Bank (EIB);
· in the course of the implementation of the project, financial corrections were imposed on several of the public procurements - on the construction procedures /between 5 and 10% of their value/ and other procurements. This further complicates the problem of securing NRIC’s own financing for the implementation of the project;
· technical problem with GSM-R - The radio frequency spectrum in which the GSM-R system operates is defined by the UIC GSM-R technical specifications (EIRENE FRS v.7, EIRENE SRS v.15). The frequency bands used are 876 – 880 MHz and 921 – 925 MHz and are used by all countries in the European Union. The issuance of a license for the use of a limited resource - radio frequency spectrum, which is carried out by the Commission for the Regulation of Communications (CRC), depends on the consent of the Ministry of Defence (MoD). Corrective actions have been carried out for securing the GSM-R spectrum in the Sofia-Plovdiv section. On three occasions, the CRC has granted temporary authorisations for a period of 6 months for the use of a limited resource - frequency spectrum for GSM-R.  The installation of the GSM-R equipment is carried out under the conditions of these temporary permits and restrictions by the Ministry of Defence. The delays generated have led to a general delay of the project and the need to reduce its scope at the end of its implementation, in order to achieve its completion in scope for commissioning within the period of eligibility of costs under the OPT 2007-2013.

	Effects from the realisation of the project:
The section was put into operation in 2017. The results and economic effects (impact) are mainly based on the traffic volume, with the benefits following the deviations in the actual realized traffic. Data shows deviations between actual and expected results.  In terms of passenger traffic in 2017, the most significant effect was recorded in terms of passenger-kilometres travelled, which were 38.4%. higher than expected. A sharp decline is observed in the next 2 years, with 2019 results amounting to 28.7% compared to the expected results for that year. Rates increase significantly in 2020 and 2021, by 105.9% and 97.6% respectively compared to the previous years. Rates increased significantly in 2020 and 2021, by 105.9% and 97.6% respectively compared to previous years.  The expectation for the next two years is for a reduction in passenger traffic, with passenger rail work expected to be 87.9% of that expected for the same year at the end of 2023.In terms of train kilometres travelled, the results follow a similar dynamic but remain significantly below expectations. The degree of achievement of the target varies considerably between 2017 and 2021, from 77.5% (2017) to 16.1% in 2019 (see next figure). According to the projection made, the target is expected to reach 51.3% of the expected results at the end of 2023.
[bookmark: _Toc120891068]Figure 11.  Passenger railway transport work (pkm, trkm) for the period 2017-2021 and forecast until 2023 in the section Septemvri-Plovdiv
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Source: Data from NRIC (Annual reports for sustainability), CBA of the project, own calculations
Data on freight traffic are quite contradictory. There is a growth in the number of freight trains in the period 2018-2020 between 247%-280% and a sharp decline to nearly 50% in 2021 compared to 2017.  This is reflected in the estimate of train-km travelled, which is between 39.6-53.1% higher in the period 2018-2020 compared to the expected. The expectation in 2022-2023 is a slight increase in train-km travelled, which is expected to reach 94.0% of the projected in the project's ARP at the end of the period.
At the same time, the registered growth in the period 2018-2020 is not reflected on the work performed, measured by ton-kilometres￼. The reported results show that they remain below the expected forecast size. The data show that the implementation rate ranges from 68.8% to 94.4% in the period 2017-2021. Based on the observed dynamics, it is expected that at the end of 2023, the work carried out on freight transport by railway (million tkm) to reach 2.8% above the target value.
[bookmark: _Toc120891069]Figure 12.  Freight railway transport performance by year for 2017-2021, in trkm and pkm per year and forecast to 2023.
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Source: Data NRIC (Annual reports for sustainability), CBA of the project, own calculations
The main benefits of the project, that determine the economic viability of the financial support, are related to the time savings in passenger and freight transport, with a share of 57.3% and 6.8% of the total benefits, respectively.  They result from the improvement of the technical characteristics of the railway infrastructure and the reduction of passenger journey times by an average of 12 minutes and 3.25 minutes for freight. The data on passenger trains in the section (fast trains (FT), suburban road trains (SRT) and passenger trains (PT)) show that the predefined objectives have not been fully realised. The average time saved in passenger services is nearly 4.5 minutes (total in both directions), which is only 37.5% of the preliminary estimates. The main factor not taken into account in the preliminary quantification of the benefits is the condition of the rolling stock, which is unable to make full use of the infrastructure built.   Recalculated benefits for the period 2017-2021, from time saved for passengers, show that they range from 22.4% (2019) to 91.8% (2017) of the target values.  By the end of 2023, the realised passenger time savings are expected to reach up to 53.0% of the project's CBA.
[bookmark: _Toc120891070]Figure 13. Level of achievement of the expected results for passengers in the indicator "time saved in thousands of euros" for the period 2017-2021 and forecast until 2023.
[image: ]
Source: Data NRIC (Annual reports for sustainability), CBA of the project, own calculations
 With regard to freight transport, the information shows that the objective of reducing freight transport time savings has largely been achieved. Nevertheless, the recalculated time savings benefits show that the targets have been met by around 82.9% compared to the original targets.  This is mainly due to the lower volume of freight transported in the section.
 In terms of the benefits associated with the reduction in road transport delays due to the removal of level crossings with an estimated 21.2% of the total benefits, the effects of the implementation of this particular project have not been realised.  The reason is related to the removal of four planned road overpasses22, and the phasing of the major project in two program periods. For this reason, the benefits related to reducing road transport delays are not counted as a result of this project.
Other significant and expected benefits of the project are related to the reduction of operating costs for rail operators - passenger and freight. The recalculated benefits show that for passenger trains only 62.1% of the projected benefits for 2021 have been realised, with the projected expectations for 2023 amounting to 51.3% of the expected savings for the year. For freight, the effect achieved between 2017 and 2021 varies widely, from 41.6% (2017) to an overperformance of 53.1% (2020) compared to expectations for that year. For 2023, the target is expected to be met within 94.0%.  Year-by-year data on the level of achievement of the targets related to the reduction of operating costs are given in the following graph.
[bookmark: _Toc120891071]Figure 14.  Level of achievement of the annual targets in terms of reduction of operating costs of railway undertakings for the period 2017-2021 and forecast until 2023.
[image: ]
Source: Data NRIC (Annual reports for sustainability), CBA of the project, own calculations





	BG16М1ОР001-1.001-0003 – Rehabilitation of railway line Plovdiv – Burgas, Phase2

	Programme: 
	OPTTI 2014-2020

	Beneficiary: 
	NRIC

	Implementation period:
	01.02.2016 - 17.04.2024 

	Funding
(BGN):
	Total:
	EU:
	National co-funding
	Own funding:

	
	810 018 562,65
	478 684 415,48
	84 473 720,38
	111 934 557,22

	Project context: 
The railway section Plovdiv - Stara Zagora - Burgas is a main railway line of the railway network of the Republic of Bulgaria and part of the "Orient/Eastern Mediterranean" transport corridor. The corridor connects the North, Baltic, Black and Mediterranean seas, thus being optimized by reducing ports and maritime highways. The project is a continuation of the started activities related to the complete renewal of the network in the direction Sofia - Burgas.
[bookmark: _Toc120891072]Figure 15. Situation on the route of railway line „Plovidv-Burgas“
[image: ]
Source: NRIC, https://www.rail-infra.bg/bg/187
The implementation of the project envisages the rehabilitation and modernization of the remaining unrenovated railway sections in the Plovdiv-Burgas section:
· design and construction of signalling and telecommunications systems on the Plovdiv-Burgas railway line - construction of: signalisation in 18 stations; ETCS level 1 train control unit; centre for dispatching centralization in the Manole-Burgas section; GSM-R train communication system; laying optical cable;
· construction of overpasses/underpasses for the railway line Plovdiv-Burgas in place of existing crossings – removal of railway crossings and construction of overpasses;
· construction of protective forest belt in the Chernograd-Aitos  inter-gauge to protect the railway from adverse weather conditions;
· rehabilitation of the Skutare-Orizovo railway section - renewal of the railway, reconstruction of bridges, renewal of the existing contact network and signalisation in stations;
· modernization of the railway section Orizovo - Mihailovo - renewal and construction of railway and contact network, reconstruction of bridges, construction of a tunnel, modernization of TPS Chirpan, removal of railway crossings, construction of overpasses and renewal of signalisation in stations;
· modernization of the railway section Yambol - Zimnitsa, at Zavoy station - construction of a railway including at Zavoy station, construction of bridges, renewal and construction of a new contact network;
· reconstruction of the switchgear development at Zimnitsa station and rehabilitation of the catenary network at Zimnitsa and Straldzha stations - railway renewal, reconstructed track development at Zimnitsa station, catenary network renewal at Zimnitsa and Straldzha stations, renewed signalling at Zimnitsa station;
· Rehabilitation of the railway section Straldzha - Tserkovski - railway renewal.

	Aim of the project:
The main objectives of the project are related to the stimulation of economic development in the region and at the national level, environmental protection due to diverted traffic, improvement of traffic safety. The project increases the reliability of the railway infrastructure, improving operational control and reducing operational costs, improving safety, ensuring access for people with disabilities, while also seeking to achieve the characteristics of the railway infrastructure in accordance with Regulation (EC) No. 1315/2013 for the Trans-European Transport Network as well as the needs of users of transport services for efficient transport.
Basic activities:
Rehabilitation and modernization activities include repair of railway sections and contact network, renewal of tracks and switches, construction of platforms and safety facilities, construction of subways / overpasses, noise protection elements, development of the surrounding space incl. parking spaces, providing access for disabled people. A system for dispatching train traffic control and video surveillance systems, a new ETCS train protection system is being built and implemented along the route, and the building stock of the stations is being renovated.
Expected results:
The expected product results are:
	Indicator
	Unit
	Target value

	1. Built optical cable line
	m
	586 000,00 

	2. Built GSM-R base stations and antennas
	number
	33 

	3. Built overpasses of roads of RRN
	number
	8 

	4. Built railway lines
	km
	36,00 

	5. Built underpasses of roads of RRN
	number
	4 

	6. Reconstructed, modernized and built bridges
	number
	2 

	7. Built agricultural overpasses
	number
	26 

	8. Built/ installed management/ control/ communication/ signalisation system
	number
	58 

	9. Built contact network
	m
	37 000,00 

	10. Renewed/modernized railway lines
	km
	75,00 

	11. Total length of reconstructed, upgraded or constructed tunnels
	m
	835,00 

	12.Built/renewed contact network 
	km
	87,00 

	13. Removed railway crossovers
	number
	39

	14. Restored/ repaired/ modernized traction substations
	number
	1 


In addition, indicators related to the impact of the implementation of the project are provided:
· reduction of travel time with rehabilitation and modernization of the routes along the Plovdiv-Burgas line and an increase in speed to 130 km/h for the Skutare - Orizovo and Straldzha - Tserkovski sections, to 160 km/h for the Orizovo-Mihailov and Yambol - Zimnitsa sections, as well as removing level crossings;
· reduction of operational costs of service providers with the removal of level crossings, renewal of the contact network at Zimnitsa station and reconstruction of the turnout development at Zimnitsa station;
· shift freight from road to rail with benefits to passengers and the community by reducing costs and attracting new traffic to rail as a result of increased speeds on rehabilitated and upgraded rail segments;
· increase in traffic safety as a result of construction of ERTMS on the railway line between Plovdiv and Burgas. The full implementation of the rehabilitation of the Plovdiv-Burgas railway section will increase the capacity of the infrastructure by improving the operational parameters and introducing modern methods of train traffic control.
End users:
The direct user is the owner of the infrastructure - NRIC, but also the operators of passenger and freight transport. In addition to them, traveling citizens and companies using the railway the transport for transporting their goods is also end users of the implemented project.

	Implementation and achieved results: 
According to data from UNIS, at the stage of performing the comparative analysis, the following implementation results were achieved:
	Indicator
	Unit
	Achieved result

	1. Built optical cable line 
	m
	0.00 

	2. Built GSM-R base stations and antennas
	number
	0.00 

	3. Built overpasses of roads of RRN
	number
	0.00 

	4. Built railway lines
	km
	0.00 

	5. Built underpasses of roads of RRN
	number
	0.00 

	6. Reconstructed, modernized and built bridges
	number
	0.00 

	7. Built agricultural overpasses
	number
	0.00 

	8. Built/ installed management/ control/ communication/ signalisation system
	number
	2 

	9. Built contact network
	m
	0.00

	10. Renewed/modernized railway lines
	km
	28,00 

	11. Total length of reconstructed, upgraded or constructed tunnels
	m
	0.00

	12.Built/renewed contact network 
	km
	32,00 

	13. Removed railway crossovers
	number
	0.00

	14. Restored/ repaired/ modernized traction substations
	number
	0.00




	Effects of the realisation of the project:
The project is still under implementation and according to the signed Supplementary Agreement No. 1/26.07.2021, the overall deadline for the implementation of the contract is extended to17.04.2024.[footnoteRef:12] For this reason, the real effects based on the results achieved cannot be reported in full. Taking into account these circumstances, the analysis of effects takes into account the progress made as of 31.12.2021, according to the following indicators. [12:  Source: Annual Project Progress Report, 2021 "The expected completion of the project is postponed due to the signed Additional Agreement No. 1/26.07.2021 to Contract No. 6611/07.11.2019 with the subject "Modernization of the Orizovo railway section - Mihailovo", by which the general term for the execution of the contract is extended until 17.04.2024."] 

· total length of reconstructed or modernized railway lines – 28 km., with progress of 25.4% compared to the target value;
· permissible maximum speeds on railways - 125.24 km/h. (89% of the target value) and 26% higher than the base 99.39 km/h.
The data on the results achieved for the work carried out with passenger rail transport (million ptkm) for the period 2017-2021 show a steady increase in passenger kilometres travelled by 21.9%, but results remain significantly below expectations for the year - between 26.8% (2019) and 36.3% (2021).  Notwithstanding the forecast increase at the end of 2023, it is anticipated that the passenger rail outturn (million pkm) will reach 52.9% of the 2023 forecast.
In terms of train kilometres travelled on passenger trains, the results are significantly better. The data show that the average annual distance travelled for the period 2017-2021 is 2,430 thousand km, which amounts to nearly 84.1% compared to the average forecast data. The relatively close values between the estimated and the actual travelled trkm. and the significant deviation in the "passenger-kilometres" indicator indicates a decrease in passengers within the section. The recalculated indicators for the performed work passenger rail transport (ptkm., trkm.) is given in the following figure.
[bookmark: _Toc120891073]Figure 16. Passenger railway transport performance (pkm., trkm.) for the period 2019-2021 and forecast until 2023 in the section Plovdiv - Burgas s
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Source: Data NRIC, CBA of the project, own calculations
Initial data on freight performance show an increase in freight transported and train kilometres travelled in the period 2017-2021 compared to the forecast in the Plovdiv-Burgas section.  In terms of train-km travelled, the results show values higher between 50.4% (2017) -120.6% (2020) compared to the forecast for the respective year.  By the end of 2023, the train-km is expected to be 104.7% above the projections in the project's CBA.
This growth is also reflected in the Freight railway transport performance as measured in tkm., with a significant increase reported (see next figure).  The peak is in 2020, when freight transported is more than 5 times higher than expected. Despite a 22% drop in the following year, the results remain 4 times above forecast. By the end of 2023, the forecast shows that performance will be 442.2% above expectations.
[bookmark: _Toc120891074]Figure 17. Rail freight performance by year for the period 2019-2021, in lkm per year, tkm, in the section Plovdiv - Burgas
[image: ]
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Source: Data NRIC, CBA of the project, own calculations
 The most significant benefits of the project relate to the indicators of time saved and improved safety, 34.6% and 33.1% of the added benefits for users respectively. According to the prepared CBA, the travel time savings metric only addresses impacts to passengers only, and the project is not projected to result in time benefits to freight carriers. The forecast is that after the implementation of all activities, the time for transporting passengers in the Plovdiv-Burgas section will decrease by 14 minutes, and the "Travel time savings per year"20 will reach 33.09 million euros. Taking into account that the maximum permissible speed on the railway has reached 89% compared to the target value and due to the implementation of the activities there is a delay in the movement of trains, the recalculated value of the saved time for 2021, conditionally amounts to 12.3% compared to the forecast, as it is expected to grow to 13.2% in 2023. In parallel, the reported decrease in passenger kilometres travelled suggests that reaching the target value can be correctly determined after the overall completion of the project.
Safety is primarily related to the removal of crossings, the construction of underpasses, etc., and the activities in this direction have not yet been implemented. Considering these circumstances, the effect of the project is currently zero.
In the prepared ARP, significant economic benefits are expected to be realized by saving the operational costs of railway carriers. Refracted through the prism of the progress achieved in the reconstruction or modernization of the railway line, the recalculated benefits in passenger transport are expected to reach 19.1% in 2023 compared to the expected for the corresponding year. In freight transportation, the estimated benefits for carriers amount to nearly 52.0%, by 2023, compared to the expected for the same year. The higher effect in freight transport is due to the more train kilometres travelled compared to estimates. By the end of 2023, benefits realised for carriers (passenger and freight) are estimated at 31.4%.
[bookmark: _Toc120891075]Figure 18. Degree of achievement of the annual goals in terms of reduction of operating costs of railway carriers for the period 2017-2021 and forecast until 2023 in the section, in the section Plovdiv - Burgas
[image: ]
Source: Data NRIC, CBA of the project, own calculations
Regarding the expected additional effects related to the implementation of the project, namely, air pollution, climate change and noise, the actual effects should be taken into account after the final completion of the project and the implementation of the full scope of activities and periodic measurements of the changes of the individual components.




[bookmark: _Toc120891117]Annex 3. Project fiches in the road infrastructure track (PA2)
	"Struma" motorway, Lot 4 "Sandanski - Kulata" from
 Km. 423+800 to km. 438+500 (length - 14,700 km.)
 BG161PO004-2.0.01-0009 "Struma Motorway, lots 1,2 and 4"

	Programme: 
	OPT 2007-2013

	Beneficiary: 
	RIA

	Implementation period:
	01.12.2011 - 28.12.2015 

	Funding (BGN):
Project budget changes
(Note - the values for the project including Lot 1, Lot 2 and Lot 4)
	Funding sources
	Initial project budget 
	Financial implementation

	
	Total value of the project
	669 969 029,03
	669 969 029,03

	
	Eligible cost
	669 969 029,03
	538 031 140,30

	
	CF / EFRD
	535 975 222,90
	430 424 912,24

	
	National co-funding
	133 993 805,70
	107 606 228,06

	
	Total eligible expenses
	-
	538 031 140,30

	
	Total ineligible expenses
	0,00
	0,00

	Project context:
The route of Struma Motorway is part of the European Union Priority Project 7 for the development of the Trans-European Transport Network, including the Igoumenitsa/Patra-Athens-Sofia-Budapest motorway axis.
The overall completion of the motorway will provide a significant improvement to the road network in South-Eastern Europe and create conditions for enhanced cooperation between the countries in the southern part of the Balkans. The completion of the motorway is of strategic importance for the development of the regions and for providing a direct route through Bulgaria to the Aegean Sea. This is the busiest route through Bulgaria in the north-south direction. The route of the Struma Motorway is part of Corridor No. IV of the Trans-European Transport Network. All of Corridor IV provides a link between the Danube River Bridge at Vidin in Romania through Sofia to the Greek border in the south at Kulata. The length of the motorway subject to completion is divided into 4 lots and is as follows:
[bookmark: _Toc120891076][image: ]Figure 19. Situation of the route of the Struma Motorway project, lot 1, 2, 3 and 4
·  Lot 1 „Dolna Dikaniya - Dupnitsa” from km 305+220 to km 322+000 (lenght- 16,780 km);
·  Lot 2 „Dupnitsa - Blagoevgrad” rom km 322+000 to km 359+483.52 (length- 37,483 km);
·  Lot 3 „Blagoevgrad - Sandanski” from km 359+483.52 to km 423+800 (lenght – 64,317 km);
· Lot 4 "Sandanski - Kulata" from km 423+800 to km 438+500 (length - 14,700 km) - the technical project was prepared in 2008 and was approved by the Ministry of Land Development in April 2012 for the sections from km 423+800 to km 424+640 and from km 435+560 to km 438+500 and in June 2012 for the section from km 424+640 to km 435+560 and a stage connection at km 438+500 (from km 438+500 to km 438 +780).
Source: Project level study, to Evaluation report on: Assessment of the impact and effects of the implementation of the OPT 2007 - 2013.

	Aim and scope:
The project mainly aims at:
· improving the efficiency of the national and Trans-European network by ensuring high quality of the motorway from Dolna Dikania to the Greek border;
· reducing the number of traffic accidents;
· reducing congestion and increasing travel speed by removing capacity constraints, especially avoiding populated areas;
· accommodating the projected growth in passenger and freight traffic resulting in the development of regional and international economies;
· reducing people's exposure to air pollution, noise and traffic accidents;
· providing harmonized travel conditions and improved services for consumers.
Main activities:
The main activities on Lot 4 of the Struma motorway are related to construction and installation works and their supervision, covering the section of km. 423+500 near the town of Sandanski, to km 438+500.
The main problems were related to pending procedures for change of use of properties, archaeological investigations, the need for additional actions under expropriation procedures, which delayed implementation, the need for changes in the investment project at the construction stage due to circumstances not reflected in the investment project, as well as the occurrence of force majeure - adverse weather conditions.
Expected results:
Construction of the “Struma” motorway  lot 4, which starts from km 423+500 near the town of Sandanski, with a stage connection at km 424+100, additional connections for the villages of Novo Delchevo and Damianitsa, road junction "Petrich - Melnik" type "Poludetelina" at km 425+180, road junction II class at km. 431+200 п at the intersection with the municipal road to the village of General Todorov and the village of Novo Konomladi.
End users:
The end users according to their function are passing passenger and goods vehicles, public transport.
 Users by type include local residents, transit riders, tourists, business commuters and heavy vehicles.

	Implementation and achieved results: 
"Struma" motorway Lot 4, section "Sandanski - Kulata" from km. 423+800 to km. 438+500 with a length of 14,700 km. was put into operation with Permit for the use of the site No. ST-05-1488/10.09.2015. for a direct route and No. ST-05-2566/28.12.2015 for the railway line.
 The main indicator set in the project is "Construction of new roads (TEN)" with a target value of -68.48 km., and the indicator has been met. The traffic lane has a total width of 29 m, each lane is 3.75 m and the emergency lanes -2.5 m.
In addition, connections were built on the route with the settlements of Novo Delchevo, Damianitsa, Petrich and Melnik. A completely new route of the Sofia-Kulata railway line was built in the "General Todorov - Marino Pole" section with a length of 4,200 km. and a design speed of 160 km/h, as well as two stage connections for switching the site in the existing international road E 79. During the construction of LOT 4, 16 large facilities were completed.

	Effects of the realisation/implementation of the project:
The construction of Lot 4 "Sandanski - Kulata" from km. 423+800 to km. 438+500 (length - 14,700 km.) ends at the end of 2016. According to the submitted information, traffic data on the constructed section is available until 2018, and for the period 2019-2023 the data has been recalculated based on information about the reported traffic from ADRRT 2048 Kocherinovo, by type of means of transport.  The following table shows the annual average daily traffic volumes on the study section for the period 2017-2021 and the forecast traffic volumes to 2023. The data illustrate a decline in traffic in 2020, as a result of the restrictive measures introduced in relation to the spread of COVID-19, the most significant being the registered decline in bus transport (-46.5%), motorcycles (-44.4 %) and cars (-23.8%) compared to 2019.  Over the same period, freight traffic grew by 3.8%. After 2020 and the relaxation of restrictive measures, an increase of 12.0% in average annual daily traffic is expected.  The most significant increase in intensity is expected for passenger cars (13.4%) and motorcycles by 23.5%.
[bookmark: _Toc120891048]Table 12.  Annual average daily traffic volume on Lot 4 "Sandanski - Kulata" from km 423+800 to km 438+500
	Year
	Cars
	Auto buses
	Total freight transport
	Motor bicycles
	Unknown
	Total number of vehicles

	2017 
	12 185
	162
	2 876
	32
	102
	15 357

	2018
	12 368
	164
	2 913
	33
	102
	15 580

	2019 
	13 581
	170
	3 028
	41
	123
	16 916

	2020 
	10 346
	91
	3 144
	23
	124
	13 824

	2021 
	13 226
	97
	3 572
	35
	137
	17 130

	2022*
	14 046
	102
	3 784
	38
	142
	18 153

	2023*
	14 918
	107
	4 008
	41
	147
	19 237


Note: *Data is for 2022 and  2023 are forecast
Source: Annual sustainability reports, RIA, own calculations
The assessment of realized/implemented benefits focuses on two main indicators, namely:
· average time saved in minutes;
· accidents (number of fatal accidents, injuries, traffic accidents, costs incurred from accidents).
In terms of average time saved, the constructed section of 14.7 km. allows an average travel speed of 108.7 km., which equates to approximately 2.7 minutes faster prediction compared to the alternative section on road E-79. Valuations of the time saving benefits at 2015 prices show that the benefits generated per unit amount to:
· for business travel – EUR 0.49 for 2021 and rising to EUR 0.52 in 2023
· for personal trips – EUR 0.20 for 2021 and rising to EUR 0.21 in 2023
· for freight – EUR 0.17 for 2021 and rising to EUR 0.18 in 2023.
In terms of accidents, the effects are considered relative to the E-79 alternative road for the period 2012-2016 before the motorway section was operational. The data show that in the section of the "Sandanski - Kulata" motorway, traffic accidents have decreased by 27.3%. On the other hand, due to a higher speed, it often leads to a fatal end. In the case of serious and minor injuries resulting from traffic accidents, the data show a decrease of 15.8%. The data is given in the following table.
[bookmark: _Toc120891049]Table 13. Average values of traffic accidents and incidents in the section Sandanski - Kulata, first-class road E-79 (2012-2016) and the Struma motorway (2018-2021)
	Accidents
	E-79, average values for the period 2012-2016.
	Struma Motorway Lot 4, Sandanski - Kulata section, average values for the period 2018-2020
	Incident reduction in the period 2018-2021 in %

	Number of traffic accidents 
	11
	8
	-27,3

	Traffic accidents per km
	0,72
	0,54
	-25,0

	Number of fatal accidents
	0,25
	0,75
	200,0

	Fatal accidents (km)
	0,02
	0,05
	150,0

	Number of injury accidents
	4,75
	4,00
	-15,8

	Injury accidents per km 
	0,32
	0,27
	-15,6


Note: There is no data for 2014 and 2017; Source: RIA, MI
Based on actual data, the effects have been recalculated according to accident cost benchmark/values￼. Р The results shown in the following table indicate that the section of the Struma - Sandanski - Kulata motorway has seen an increase in external costs as a result of incidents by 739 thousand euros in the period 2018-2021.
[bookmark: _Toc120891050]Table 14. Costs in euros, the result of road accidents and incidents in the Sandanski - Kulata section, the first-class road E-79 (2012-2016) and the Struma motorway (2018-2021)
	Indicator
	Average annual costs in the period 2012-2016 (road E-79) 
	average annual costs in the period 2018-2021 (Struma Motorway)
	Net costs euro

	Casualty costs
	393 354,50
	1 163 070,59
	-769 716,09

	Expenses for injured
	208 765,30
	178 439,40
	30 325,91

	Total
	602 119,80
	1 341 509,98
	-739 390,18


Source: Own calculations







	"Struma" Motorway- Lot 3.3, Kresna-Sandanski section, from km. 397+000 to km. 420+624
 BG16M1OP001-2.001 "Development of road infrastructure along the "main" and "extended" Trans-European transport network - Infrastructure projects"

	Programme: 
	OPTTI 2014-2020

	Beneficiary: 
	RIA

	Implementation period:
	06.11.2015 - 05.11.2020 

	Funding (BGN):
	Total:
	EU:
	National co-funding:
	Own funding:

	
	288 609 742,05
	245 318 280,74
	43 291 461,31
	-

	Project context:
The route of the Struma motorway is part of Corridor No. IV of the Trans-European Transport Network. All of Corridor IV provides a link between the Danube River Bridge at Vidin in Romania through Sofia to the Greek border in the south at Kulata.
From a total of 4 main lots, Lot 3 of Struma motorway (Blagoevgrad - Sandanski) is divided into three subsections.
[bookmark: _Toc120891077]Figure 20. Route situation of project Struma motorway, lot 3 
· [image: ]Lot 3.1 from Blagoevgrad to Krupnik
· Lot 3.2 between Krupnik and Kresna;
· Lot 3.3 from Kresna to Sandanski.
Lot 3.3 is physically connected near the town of Sandanski to the already completed Lot 4 "Sandanski - The Tower" from km. 423+800 to km. 438+500.
Source: Project level study, to Evaluation report on: Assessment of the impact and effects of the implementation of the OPT 2007 - 2013.

	Aim and scope:
Main aims of the project are:
· improving the efficiency of the national and Trans-European network by ensuring high quality of the motorway from Dolna Dikania to the Greek border;
· reducing the number of traffic accidents;
· reducing congestion and increasing travel speed by removing capacity constraints, especially avoiding populated areas;
· accommodating the projected growth in passenger and freight traffic resulting in the development of regional and international economies;
· reducing people's exposure to air pollution, noise and traffic accidents;
· providing harmonized travel conditions and improved services for the user.
Main activities:
The main activities on Lot 3.3 of the Struma motorway are related to construction and installation works and their supervision, covering the section from the town of Kresna, km. 397+000 according to preliminary design, up to km. 420+624, where it is included in the already built Lot 4. The total length of the route is about 23.6 km., with the standard motorway gauge A29. There are two road junctions planned - near the village of Strumyani and near the town of Sandanski. 11 large facilities, 4 recreation areas, several intersections of local and agricultural roads, as well as numerous intersections of engineering networks and communications are planned in the section.
Main activities related to the design and construction of the section are:
· review of the prepared conceptual project;
· development, on the basis of the conceptual design, of the technical design of the route on a map-based basis in a scale of 1:2000;
· reviewing the geological surveys from the conceptual design and carrying out additional geological surveys where necessary;
· design of cross sections;
· technical project for earthworks and their implementation;
· Technical project for road junctions and their implementation;
· design and specification of earthworks and their execution;
· design and implementation of major road facilities;
· preparation of a technical project and implementation of crossings and displacement of technical infrastructure along the route;
· preparation of a final parcel plan showing the grounds required for the permanent works;
· preparation of a technical project for drainage and culverts and its implementation;
· preparation and implementation of a project for road facilities:
· fences;
· lighting in the section of road junctions and tunnels (including alternative solutions, routes of the cable network and their inclusion in the parcel plan);
· placement of signs, markings, safety fencing, sound deadening panels and barriers for environmental protection;
· ITS and monitoring systems;
· technical design and implementation of rest and service areas;
· ensuring safety during and after completion of construction.
Expected results:
The construction works on the Struma motorway Lot 3.3, Kresna-Sandanski section, from km. 397+000 to km. 420+624 for the construction of a road with motorway gauge, and adjacent facilities - road links, bridges, recreation areas.
End users:
The end users according to their function are passing passenger and goods vehicles, public transport.
 Users according to their type are local population, transit travellers, tourists, business traveling cars and heavy goods vehicles.

	Implementation and achieved results: 
On 02.09.2019, with Permission to Use No. RP ST-05-1090 of 02.09.2019, construction was put into operation: Struma Motorway Lot 3.3, “Kresna-Sandanski" section from km. 397+000 to km. 420+624 = 420+628,478 and its adjacent sub objects.

Built 23.6 km. Motorway in the section "Kresna - Sandanski" (km. 397+000 to km. 420+624), incl. 9 pcs. bridge facilities with a total length of about 980 m., 2 pcs. road junctions, concrete and reinforced concrete retaining walls, overpasses and underpasses.

	Effects of the realisation of the project:
The construction of Lot 3.3, Kresna-Sandanski section, from km. 397+000 to km. 420+624 ends in December 2018. According to the information, the so-called "intelligent transport systems, through which traffic and road conditions are monitored in real time, the weight of passing vehicles is measured in order to penalize overloaded heavy machinery. The results follow the overall trend of a reduction in traffic in 2020 due to COVID-19 and a significant increase in average annual intensity for cars (13.4%), motorcycles (23.5%) and medium goods vehicles with 12.5 % annual average. Data in the period 2019-2021 and forecast calculations until 2023 are presented in the following table.
[bookmark: _Toc120891051]Table 15.  Annual average daily traffic volume of Lot 3.3, section Kresna-Sandanski, from km 397+000 to km 420+624
	Year
	Cars
	Auto buses
	Total freight transport
	Motorcycles
	Unknown
	Total number of vehicles

	2019.
	17 288
	317
	5 216
	58
	192
	23 072

	2020.
	13 170
	170
	5 457
	32
	194
	18 855

	2021 
	16 836
	182
	6 179
	50
	213
	23 364

	2022*
	17 880
	190
	6 546
	54
	221
	24 759

	2023*
	18 990
	199
	6 936
	58
	229
	26 237


Note: *Data for 2022 and 2023 are envisaged.
Source: Annual sustainability reports, RIA, own calculations
The following effects were considered in the present analysis:
· average time saved in minutes;
· accidents (number of fatal accidents, injuries, traffic accidents, costs incurred from accidents).
In terms of average time saved, the constructed section of 23.624 km. allows an average travel speed of 106.8 km., which equates to approximately 10.44 minutes faster prediction compared to the alternative section on road E-79. Valuations of the benefits of time saved at 2015 prices show that the benefits generated per unit amount to:
· for business travel –  EUR 1.89 for 2021 and rising to EUR 1.99 in 2023;
· for personal trips – EUR 0.76 for 2021 and rising to EUR 0.80 in 2023;
· for freight – EUR 0.65 for 2021 and rising to EUR 0.69 in 2023.
In terms of accidents, the effects are considered relative to the E-79 alternative road for the period 2012-2016 prior to the section of motorway being operational. The data show that in the section of the Kresna-Sandanski motorway, from km. 397+000 to km. 420+624 traffic accidents decreased by 62.9%. At the same time, incidents that did occur were more likely to result in a fatality, with an average increase of 49.3%. For serious and minor injuries due to road traffic accidents, the data show no significant change. The data is shown in the following table.
[bookmark: _Toc120891052]Table 16. Average values of traffic accidents and incidents in the Kresna-Sandanski section, the first-class road E-79 (2012-2018) and the Struma motorway (2019-2021)
	Accidents
	E-79, average values for the period 2012-2018
	Struma motorway Lot 3.3, section "Kresna-Sandanski, average values 2019-2021
	Reduction of incidents in the period 2019-2021 in %

	Number of traffic accidents
	35
	13
	-62,9

	Traffic accidents per km
	1,21
	0,56
	-53,7

	Number of fatal accidents
	0,67
	1,00
	49,3

	Fatal accidents (km)
	0,02
	0,04
	100,0

	Number of injury accidents
	11
	11
	-0,0

	Injury accidents per km
	0,39
	0,45
	15,4


Note: No data is presented for 2014 and 2017; Source: RIA, MI
Based on actual data, the effects have been recalculated according to accident cost reference benchmarks/values￼. The results shown in the following table indicate that the section of the Struma Motorway Lot 3.3, Kresna-Sandanski section, from km. 397+000 to km 420+624 led to an increase in external costs resulting from incidents by EUR 561 thousand in the period 2019-2021.
[bookmark: _Toc120891053]Table 17. Costs in euros, the result of road accidents and incidents in the Kresna-Sandanski section, the first-class road E-79 (2012-2018) and the Struma motorway (2019-2021)
	Indicator
	Average annual costs for the period 2012-2018 (Е-79)
	Average annual costs for the period 2019-2021 (Struma motorway)
	Net costs euro

	Casualty costs
	1 048 945,33
	1 616 214,97
	-567 269,64

	Expenses for injured
	483 456,49
	477 139,33
	6 317,16

	Total
	1 532 401,82
	2 093 354,29
	-560 952,47


Source: Own calculations





[bookmark: _Toc120891118]Annex 4. Project fiches for the extension of the metro in Sofia (PA3)
	Project В0161Р0004-3.0.01-0005 - Sofia Metro Extension Project Stage III, Lot 1 "Tsarigradsko Shosse - Sofia Airport" and Lot 2 "Zh.k. Mladost 1 - Business park in Mladost 4 “

	Programme: 
	OPT 2007-2013

	Beneficiary: 
	Metropolitan EAD

	Implementation period:
	15.11.2012 – 08.05.2015 

	Funding (BGN):
	Total:
	EU:
	National co-funding:
	Own funding:

	
	385 054 780,43
	169 317 644,79  
	 29 879 584,37
	185 857 551,27 

	Changes in project budget:
	Sources of funding
	In project implementation (BGN)
	After costs verification (BGN)

	
	Total value of the project
	386 328 177,47
	385 054 780,43

	
	Eligible costs
	213 499 042,89
	213 042 364,80

	
	GDP from them
	199 641 725,86
	199 197 229,16

	
	Total ineligible costs
	172 829 134,58
	172 012 415,63

	Project context:
Since 2009, after being included in the OP "Transport" through predominant funding from the European Regional Development Fund (ERDF) and the Cohesion Fund (CF) of the European Union with local co-funding, the implementation of a large-scale "Project for the extension of the subway in Sofia" has been started. It includes the construction of Line 2 and a significant extension of Line 1 of the Sofia Metro. It is divided into three stages. The first two stages were completed on 31.08.2012.
 Since 2013, the implementation of the third phase of the project started and was completed in 2015.  Phase III of the metro extension project includes two separate branches of metro line 1 from Mladost 1. The total length of the extension is 7.47km, double line (1 435mm gauge):
· lot 1 includes the construction of 4.968 km extension of metro diameter 1 between metro stations MS19 (Tsarigradsko shose Blvd.) and MS23 (Sofia Airport). The project includes the construction of 4 new metro stations (MS20 to MS23);
· lot 2 includes the construction of 2,620 km branch of metro diameter 1 south of Mladost 1 (MS13). The project includes the construction of 3 metro stations (MS14 to MS16) in Mladost 2 and 3 and serves Business Park Sofia in Mladost 4.

[bookmark: _Toc120891078]Figure 21. Situation on the route of Sofia metro, with marked routes of line 1 and line 4, object of support under OPT 2007-2013.
[image: C:\Users\user\Desktop\118502594_3330994946955992_4279247084394659068_n.jpg]
Source: Metropolitan EAD, Final report

	Aim and scope:
The aim of the specific project is to expand and optimize the metro network, reaching the city's extreme points, with a concentration of business activities. At the same time, the construction and expansion of the metro is necessary due to the ongoing intensive development and construction of large residential estates, significantly distant from the centre, some of which have a population of over 100 thousand people. Consequently, the significant migration of the population over the last 15-20 years, together with the temporarily residents of the city, according to unofficial data, the population of the capital exceeds 1.6 million inhabitants. Due to the depleted capacity of the street network and the increased traffic intensity, major congestion on the main transport routes is a daily occurrence in the city. This leads to extremely low travel speeds at peak times, which with mass public transport are only about 10 km. per hour. 
The need for efficient public transport in the directions of the largest passenger flows, as well as the transport and environmental problems of the city, require work on the construction of underground urban transport in these directions.
Basic activities:
Stage III represents the extension of the first metro diameter from Tsarigradsko Shosse Blvd., through the railway station. Druzhba to Sofia Airport, as well as the extension after MS Mladost I in Mladost I located on. Alexander Malinov Blvd. next to the Business Park in Mladost 4. The section "Mladost 1 Railway Station - Business Park in Mladost 4" is entirely underground with a length of 2.7 km and 3 metro stations. The section "Tsarigradsko Shosse Blvd. - Sofia Airport" is 5 km and 4 metro stations, 2 of which are underground and 2 open - on the overpass and at ground level.
Expected results:
· building new route – 7,47 km;
· building new metro stations – 7 pscs; 
End users:
The end users are the residents and guests of the capital, including workers and students who live permanently outside of Sofia.

	Implementation and results achieved: 
With the implementation of Line 1, stage III of the metro extension, accessibility to the city's transport system is ensured, through the construction of 2 new branches of the existing network, with a total length of 7.47 km, and 7 new metro stations, which leads to the following benefits:
· Reduction of traffic on urban surface transport, which will lead to reduction in the number of cars, and traffic accidents;
· Reducing the toxic emissions in the air;
· Reduced travel times along the route of the sections covered by the project –less than 4 minutes for Lot 2 and approx. 15 minutes for Lot 1.

	Effect of the project implementation:
The effects of the project are calculated based on indicators reporting the contribution of the project to the priority axis.  The indicators together with the target value are shown in the following table.
[bookmark: _Toc120891054]Table 18. Indicators for expected results and effects of the implementation of the project for the extension of the metro in Sofia Stage III, Lot 1 "Tsarigradsko shosse - Sofia Airport" and Lot 2 "Zh.k. Mladost 1 - Business Park in Mladost 4"
	Type of indicator
	Indicator
	Target value

	Result
	Passengers using the metro (number/day)
	53 780

	Impact
	Thousand hours saved(person hours per day)
	4 755

	
	Million euro saved (million euro/year)
	6,92


Source: Annual report for sustainability of project В0161Р0004-3.0.01-0005
For the period 2016-2021, the average number of passengers per day on the constructed sections amounts to 19,433 people. Over the  different years, the dynamics in the number of passengers shows a steady upward trend in the period 2017-2019 with an average of 3.5% per year, which is almost twice the growth for the same period compared to the increase in passenger traffic in the entire metro system. Nevertheless, the average number of passengers per day of 22,589 remains well below the target of 53,780 per day. In 2020-2021, a significant decrease of passengers using the built lines by nearly 38.8% compared to 2019 is reported. The main factor is related to the emerging epidemic with COVID-19, and in particular, restrictions on school visits, switching to home-based work for business and administrative employees, flight restrictions, distance compliance, etc. These constraints have more severely affected the two separate branches of Metro Line 1 that have been constructed, with Sofia Airport and Mladost 4 Business Park as their termini. The average daily number of passengers using the metro is expected to reach18,129 by the end of 2023, which will be below the average for the period 2016-2021.Data on the average daily number of passengers, diversion and meeting the target by year is presented in the following figure.

[bookmark: _Toc120891079]Figure 22. Average number of passengers daily (up) and level of achievement (below) in the period 2016-2021
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Source: Annual reports for sustainability for the period 2016-2020, Metropolitan EAD, own calculations
In terms of expected impact, the biggest effect of the project implementation is attributed to the time saved (thousand hours/day and million euro/year) as a result of the transfer to the metro from other means of transport.
Since benefits are linked to passenger flow, realised benefits follow the dynamics in the number of travellers in the section. The data show that the most significant benefits were recorded in 2019, with the hours saved per day amounting to 2,279 thousand and the savings from faster metro travel amounting to €2.66 million. Nevertheless, the benefits realised remain below the forecast (see figure below). In 2020-2021, the gap between the estimated and actual travel time benefits increases significantly due to a reduction in ridership on both sections as a consequence of the measures imposed to contain the COVID-19 epidemic. If the current situation is maintained, the performance is expected to increase by 2023 compared to the target, up to 33.8% for hours saved per day and up to 31.5% for the indicator "millions of euro saved/year".
[bookmark: _Toc120891080]Figure 23. Realized/implemented benefits of time saved for commuters in the study sections and ratio of realized benefits to target values
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Source: Annual reports for sustainability for the period 2016-2020, Metropolitan EAD, own calculations
Additional studies/Further research on traffic in the city of Sofia indicate that the average daily car traffic volumes have increased by nearly 40% in 2019 to 38,000 cars, compared to 27,000 cars in 2018. The non-representative survey￼ conducted as part of the current assessment of passengers using the metro (line 2 and line 3) in the city of Sofia shows that there is no evidence of modal shift from car to metro. The data show that the main change is in the use of public transport, due to the possibility of faster travel and fewer changes of vehicles.
At the same time, pre-COVID 19 pandemic data for Sofia's metro system as a whole shows a steady increase in passengers using the metro from 192,792 passengers on average per day in 2011 to 334,460 in 2019.





	Project BG16M1OP001-3.001-0004 - Project for the extension of the metro in the city of Sofia, Line 3, Stage II - section "Str. Zitnitsa - Ovcha Kupel housing complex - Ring Road"

	Programme: 
	OPTTI 2014-2020

	Beneficiary: 
	Metropolitan EAD

	Implementation period:
	30.05.2017 – 31.12.2020

	Funding (BGN):
	Total:
	EU:
	National co-funding:
	Own funding:

	
	238 405 525.63 
	113421 529,36 
	20 015 564,00
	104 968 432.27

	Project context:
Stage II of Line 3 - the section "ul. Zitnitsa - Ovcha Kupel – Ring road" is part of the phased construction of the line laid down in the General Development Plan and the short-term program of the Metropolitan Municipality for the development of transport, as part of the backbone of the city's transport and communication system. 
[bookmark: _Toc120891081]Figure 24. Situation on the route of Sofia metro with marked route of line 3, supported by OPTTI 2014-2020 
[image: C:\Users\user\Desktop\118502594_3330994946955992_4279247084394659068_n.jpg]
Source: Metropolitan EAD, Final report
The project covers the western part of the line and starts from the end of the underground section after MS 14 (the end of Stage I of Line 3 section "Vladimir Vazov Blvd. - CCP- Zhitnitsa St.", which has been implemented since 01.05.2016 with a grant aid under OPTTI 2014-2020), passes through the "Ovcha Kupel" housing complex and reaches MS 18, which is located under the ring road between "Centralna" street and the railway line Sofia - Pernik. 

	Aim and scope:
The project includes 4 underground metro stations and a 3.8 km long metro line, most of which is underground except for the part of the route between MS 14 and MS 15, which will be on an elevated track. At MS 18, a connection to the railway line and a railway stop are planned as part of the project. In this way, the conditions for better integrated operation of the metro, road, rail and air transport systems are created in the near future, which directly leads to even more effective development of the priority of intermodality in passenger transport.
Main activities:
· Planning and design: the activity aims to provide detailed designs for the implementation of the works, according to the requirements set out in the tender documentation, based on a conceptual design; 
· construction and installation works: The section starts from km 11+966.34 /11+941.33/ the end of the fourth separate position of Stage I located on Zhitnitsa Street after MS 14 passes through the "Ovcha Kupel" housing complex and reaches MS 18, which is located under the ring road between "Centralna" street and the railway line Sofia – Pernik - km.15+746.37. At MS 18, a connection to the railroad and a rail stop are planned as part of the project. The total length of the section is 3.8 km. and includes 4 metro stations;
· supply of facilities, machinery and equipment: includes supply, installation, comprehensive testing and training of personnel for facilities, machinery and equipment envisaged as part of the project scope. Engineering consultancy services: includes supervision of the design, construction process and preparation of necessary documentation;
· land  acquisition: The activity covers the  expropriation procedure of 66 properties located in the areas  in the areas crossed by the project route.
Results expected:
 Under the project, a metro line with a total length of 3.8 km, 4 metro stations are to be constructed, which are equipped with systems for the operation of the following parts: electrical installations, low-current systems, transport automation, heating, ventilation and air conditioning, water supply and sewerage, rail track, repeaters, road and signal signs and contact network.

The envisaged technical indicators are as follows:
[bookmark: _Toc120891055]Table 19. Planned indicators for the metro extension project in the city of Sofia, Line 3, Stage II - section "ul. Zitnitsa - Ovcha Kupel - Ring Road"
	Indicator
	Unit
	Base value
	Target value

	1. Reconstructed railway complexes
	number
	0.00 
	1.00 

	2. Organized and held public event to promote an investment project
	number
	0.00 
	5 032.00 

	3. Travels by metro
	number/year
	80 000 000.00 
	115 000 000.00 

	4. Total length of new or modernised tram and metro lines
	km
	0.00 
	3.80 

	5. New metro stations
	number
	0.00 
	4.00 

	6. Built contact network
	m
	0.00 
	3 800.00 

	7. Built railway road (of two tracks for metro trains in both directions)
	km
	0.00 
	3.80 

	8. Building of section tunnels between metro stations with total length
	kmm
	0.00 
	3.20 

	9. Built-in systems for traffic automation and train speed regulation
	number
	0.00 
	1.00 

	10. Cable line routing done
	m
	0.00 
	3 800.00 

	11. Built constructions and overall architectural design of metro stations 
	number
	0.00 
	4.00 


End users:
The end users are the residents and guests of the capital city, including workers and students who have their permanent residence outside Sofia.

	Implementation and expected results: 
According to the intended scope of the project, it has been completed in its entirety, all technical parameters have been achieved - a metro route with a total length of 3.8 km, 4 metro stations and a railway has been built. stop.

	Effects of the realisation of the project:
The effects of the project are calculated on the basis of predetermined indicators allowing comparison between individual projects. The indicators, together with the target value (by 2021), are shown in the following table.
[bookmark: _Toc120891056]Table 20. Indicators for results and effects expected of the implementation of the metro extension project in the city of Sofia, Line 3, Stage II - section "Str. Zitnitsa - Ovcha Kupel - Ring Road"
	Type of indicator
	Indicator
	Target value

	Result
	Passengers using the metro (number/day)
	23 436

	Impact
	Thousand hours saved (person hours per day)
	1,365

	
	Million euro saved (million euro/year)
	5,545


Source: Feasibility study and financial analysis, metro extension project in Sofia: third metro line - stage II - "Str. Zitnitsa - Ovcha Kupel - Ring Road", February 2017
The line was put into operation in the month of April 2021, with the data covering the actual results until the end of the month of December 2021.
Within these limited frameworks, the results show that the average daily number of passengers using the line on the "Str. Zitnitsa - Ovcha Kupel - Ring Road" amounted to 6,633 people, and the total number of passengers since the section was put into operation was 1,625,010 people in the first eight months. The achieved result amounts to 28.3% compared to the forecast, and by the end of 2023 it is expected to reach 36.8% (8,618 travellers per day), compared to the target value.
In terms of impact, 66.0% of the benefits are expected to be generated as a result of time savings, with sensitivity analysis showing that for a 4.7% reduction in time savings, the project's economic benefits become negative. As a relatively short period has passed since the commissioning of the section (8 months until the end of 2021), no firm conclusions can be drawn regarding the extent of the effects. It is recommended that these effects be measured at a later stage. Preliminary calculations based on data up to the end of 2021 show that hours saved per day (in thousands) in 2023 are likely to reach around 37% of what was planned. In terms of time saved measured in EUR million, calculations show that in 2023 the benefits can be expected to reach EUR 2.04 million per year (36.8% of the target of EUR  5.54 million).
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