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1 INTRODUCTION 

1.1 General project information 
 

1.1.1 Identification data about the Project 
 

Project name: "Corridor Vc Motorway" – Preparation of Planning and 

Study Documentation 

Subject: Final Report of the Feasibility Study for Motorway 

sections in Bosnia and Herzegovina in total length of 

290,62 kilometres 

Beneficiary country: Bosnia and Herzegovina 

Client: Ministry of Communications and Transport of Bosnia 

and Herzegovina 

Financing institution: Ministry of Finance and Treasury of Bosnia and 

Herzegovina 

 

1.1.2 Brief project overview 
 

1.1.2.1 Sub-sector of Roads 
 
Trunk roads and regional roads in the total length of 8.501 kilometres represent 

the core road network in Bosnia and Herzegovina.  

The total length of the trunk roads is 3.750 kilometres, while the total length of 

the regional roads is 4.751 kilometres. The figure below shows the network of 

trunk and regional roads in Bosnia and Herzegovina. 
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Figure 1-1. Bosnia and Herzegovina – network of trunk and regional roads 
 

The essential function of trunk roads in Bosnia and Herzegovina is to connect 

the economic and administration centres in the country. From the technical and 

operational aspect, a standard trunk road in Bosnia and Herzegovina is a two-

way single carriageway with maximum design speed of 80kph, with traffic lane 

from 3,50 to 3,75m wide and shoulders of 0,50 to 1,00m wide.  

In this network, there are also six European roads (E-roads) in the total length 

of 995 kilometres, classified in compliance with the European Agreement on 

the Main International Roads-AGR1. These roads are as follows:  

 

 E-59: (border with the Republic of Croatia) Izačić-Bihać-Ripač-Užljebić,  

 E-65: road pass through Neum,  

 E-73: (border with the Republic of Croatia) B. Šamac-Doboj-Lašva-

Sarajevo-Mostar-Doljani (border with the Republic of Croatia),  

                                            
1 European roads concept ("E-Roads") has been defined in 1975 by the corresponding United  
  Nations Declaration of the Economic Committee for Europe, which was officially adopted on  
  15th March1983.  
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 E-661: (border with the Republic of Croatia) B. Gradiška-Banja Luka-

Jajce-Lašva,  

 E-761: Bihać-B. Petrovac-Jajce and Sarajevo-Višegrad-Vardište (border 

with Serbia and Montenegro), and  

 E-762: Sarajevo-Brod na Drini-Šćepan Polje (border with Serbia and 

Montenegro).  

 

Very important document, which highlights the need for the motorway 

development in Corridor Vc, is the Memorandum of Understanding for 

development of the core transport network in the South-East Europe region 

(Luxembourg, June 2004, which is based on development of the Road Core 

Network). In the negotiation process about the Stabilisation and Association 

Agreement, Bosnia and Herzegovina adopted implementation of this document 

as the key one in the field of transport infrastructure.  

 

Figure 1-2. Road Core Network from the MoU, June 2004 
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Final Report of the EC High Level Group (Brussels, November 2005) included 

the alignment of Corridor Vc as the only one of trans-national axe important for 

global European transport policy, which traverses through the territory of 

Bosnia and Herzegovina. The corresponding map is given below.  

 

 

Figure 1-3. High Level Group Map-Major Transport Axes 
 

Traffic volume reached on individual sections along the trunk roads in Bosnia 

and Herzegovina in 2004 is distributed as follows2:  

 

 length of the sections with AADT of more than 12.000 vehicles is 

147km,  

 length of the sections with AADT of 7.000-12.000 vehicles is 414km,  

 length of the sections with AADT of 3.000-7.000 vehicles is 1.100km, 

and  

 length of the sections with AADT of less than 3.000 vehicles is 2.061km. 

                                            
2 Final Report of  BCEOM Project "Road, Bridges and Tunnels Data Base", Attachment B –  
   Report on traffic volume and traffic forecasts.  
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The sections with the highest traffic volumes, i.e. with AADT of more than 

12.000 vehicles, are as follows:  

 

 Visoko-Sarajevo-Hadžići (M5 and M17/E-73),  

 Karuše-Rudanka (M17/E-73),  

 Mostar-Buna (M17/E-73),  

 Banja Luka-Klašnice, Nova Topola-B. Gradiška (M16/E-661), and 

 Živinice-Šićki Brod-Tuzla (M18 and M4).  

 

Some of the above mentioned data have been confirmed by the traffic surveys 

carried out as a part of the Pre-feasibility Study.  

Upon the end of the war, the rehabilitation works started on demolished 

infrastructure in Bosnia and Herzegovina in general, including the roads. 

Through the project titled as "Emergency Transport Reconstruction Program I", 

the works on physical linking of the Trunk Roads and reconstruction of some 

bridges were carried out in the period by the end of 1996, in order to resume 

regular traffic in the country.  

Afterwards, new project started under the title "Emergency Transport 

Reconstruction Program II", which included rehabilitation and in some places 

improvements of the Trunk Road Network in Bosnia and Herzegovina. This 

project was carried out in period 1997-2000. Total length of rehabilitated Trunk 

Roads in both Entities is around 1,600kms, or to say some 43% of the total 

Trunk Road Network. Total amount of allocated funds for roads and bridges 

within both above-mentioned projects was $158 millions.   

The World Bank has also started with implementation of a project in the sub-

sector of roads in Bosnia and Herzegovina, which is titled as "Road 

Management and Safety Project". This project started in 2003 and it ends in 

2007. A part of this project mainly refers to rehabilitation and reconstruction of 

the existing network of the trunk roads in Bosnia and Herzegovina. The total 

amount foreseen for reconstruction and rehabilitation of 570km of the trunk 

roads in Bosnia and Herzegovina is around 36 million US$, of which the World 

Bank provided 30 million US$ through IDA Credit.  
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Upon completion of this project, the process of rehabilitation of the roads sub-

sector in Bosnia and Herzegovina informally finishes and new process starts in 

terms of development of this sub-sector through implementation of significant 

reconstruction projects and construction projects of new roads and construction 

projects of motorways through the country.  

The roads network management in Bosnia and Herzegovina is carried out on 

the several levels of competence. The management over the trunk roads is 

entrusted to the Entities’ companies for roads, i.e. the Public Company Roads 

Directorate of the Federation of Bosnia and Herzegovina Ltd. and the Public 

Company Roads of the Republic of Srpska, fully in compliance with their 

territorial and administrative competencies. The management set-up over the 

regional roads is different comparing with the management over the trunk 

roads. 

In the Federation of Bosnia and Herzegovina, the Cantons are competent for 

management over the regional roads. The management is implemented over 

the Cantonal Roads Directorates or directly over the competent Cantonal 

Ministries of Transport and Communications. The Public Company Roads of 

the RS is competent for management over the regional roads in the Republic of 

Srpska. Besides, this company is also competent for management over the 

local roads within the territory of the Republic of Srpska, which are declared as 

of special importance for the Entity.  

The competent municipal authorities are responsible for management over the 

network of local roads, which total length is approx. 14.000 kilometres, in direct 

co-operation with the Cantonal Authorities in case of Federation of Bosnia and 

Herzegovina, and with the Public Company Roads of RS in case of Republic of 

Srpska respectively.  

Public Company Roads Directorate of the Federation of Bosnia and 

Herzegovina Ltd. has implemented construction of the first 20 kilometres of the 

Corridor Vc Motorway, Jošanica-Visoko section, on the trunk road M5, i.e. E-73 

up to now.  

Besides that, the Public Company Roads Directorate of the Federation of 

Bosnia and Herzegovina Ltd. is currently in preparatory stage for execution of 

the construction works for two more sections of the Motorway in Corridor Vc, 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 1-7

such as "Sarajevo Bypass"3 and Visoko-Kakanj in the total length of 25 

kilometres. It is expected that both sections be in operation in 2009. In that 

way, a 45 kilometres long continuous section of the Motorway in Corridor Vc 

through Bosnia and Herzegovina, namely Vlakovo-Kakanj, would be in 

operation. 

At the moment, the Public Company Roads of the Republic of Srpska is 

implementing the project, which includes construction of the adjacent 

northbound section in length of approx. 8 kilometres to Laktaši, as continuing 

section of Banja Luka-Klašnice. They are also preparing documentation for 

continuation of works on construction of this motorway all the way to the border 

with the Republic of Croatia in the total length of 35 kilometres.  

Present capabilities to fund the road maintenance and construction in Bosnia 

and Herzegovina over aforesaid two companies are very limited. Direct 

revenues of those companies are mostly spent on regular and periodic 

maintenance, while the significant reconstruction projects and the projects for 

construction of the new roads depend on the possibilities of the governmental 

sector to get suitable loans or to find some temporary solutions to finance 

implementation of such projects from their own resources.  

 

1.1.2.2 Project location 
 

Project location of the Motorway in Corridor Vc in Bosnia and Herzegovina 

includes sections from Svilaj (Northern border with R. Croatia) to the certain 

point at the Southern border with R. Croatia.  

The figure below presents the general alignment of the future Motorway with 

sections in the aforesaid area. 

 

                                            
3 The length of Sarajevo Bypass section between Jošanica and Vlakovo is approx. 8  
   kilometres.   
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The future Motorway is split into nine sections in total length of around 336 

kilometres. The allocation of these sections from the North to the South is as 

follows: 

 

 Svilaj-Karuše; length 59,83kms, 

 Karuše-Donja Gračanica; length 60,96kms, 

 Donja Gračanica-Kakanj; length 23,93kms, 

 Kakanj-Vlakovo (under construction); length 45,35kms4, 

 Vlakovo-Tarčin; length 19,73kms,  

 Tarčin-Konjic; length 21,15kms, 

 Konjic-Jablanica; length 14,50kms, 

 Jablanica-Mostar North; length 32,29kms, and 

 Mostar North-Southern border with R. of Croatia; length 58,23kms. 

 

The allocation of the aforesaid sections is presented on the basis of 

homogenized individual sections defined in accordance with technical, 

operational and economic criteria, which were analysed in the Pre-feasibility 

Study.    

 

1.1.2.3 Catchments area of the Project 
 

The catchments area of Corridor Vc Motorway in Bosnia and Herzegovina is 

located along the route of the existing European road E-73, which extends from 

B. Šamac over Sarajevo and Mostar to Ploče in R. Croatia, in parallel to river 

streams of Bosnia and Neretva. The immediate catchments area of this Project 

includes all municipalities through which the E-73 road traverses, as well as 

some neighbouring municipalities. 

The figure below presents the immediate catchments area of the Project. 

 

 

                                            
4 As it has already stated in section 1.1.2.1, construction of Podlugovi-Visoko sub-section is in  

course. Besides, the preparation of Detailed Designs is in course for sub-sections Visoko- 
Kakanj and Sarajevo Bypass. Completion of Detailed Designs for these sub-sections is  

  expected in 2006.   
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Figure 1-5. Immediate catchments area of the Motorway in Corridor Vc in 
Bosnia and Herzegovina 
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1.2 Project promoters 
 

The main promoter of this Project is the Ministry of Communications and 

Transport of Bosnia and Herzegovina. The ministry was officially formed on 

15th March 2003 by putting into force the "Law on Ministries and other 

Authorities of Bosnia and Herzegovina", published in the Official Gazette of 

Bosnia and Herzegovina no. 5/2003. Among other issues, the Ministry of 

Communications and Transport of Bosnia and Herzegovina is responsible for:  

 

 Policy and regulation of joint and international communication facilities;  

 International and inter-entities traffic and infrastructure;  

 Preparation of contracts, agreements and other acts in the field of 

international and inter-entities communications and traffic;  

 Preparation and making of strategic and planning documents in the field 

of international and inter-entities communications, traffic, infrastructure 

and information technologies. 

 

Within the organizational structure of this ministry, a Sector for transport 

infrastructure, preparation and implementation of projects was formed, which 

has, among other issues, the following responsibilities: 

 

 Preparation and taking part in making and realization of the policy, 

strategy and studies in the field of transport and transport infrastructure, 

in the part related to the transport infrastructure;  

 Coordination of activities concerning the construction of infrastructure 

objects of international and inter-entities importance, with special 

attention given to the future route of the Motorway in Corridor Vc with 

general orientation Ploče-Sarajevo-Osijek-Budapest.   

 

The results of concrete activities undertaken up to now by the Ministry of 

Communications and Transport of Bosnia and Herzegovina related to the 

implementation of this project are as follows:  
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 the "Decision on existence of public interest for construction of the 

Corridor Vc Motorway" in Bosnia and Herzegovina by allocating 

concession on individual sections was adopted,  

 it was agreed between the Government of the Republic of Croatia and 

the Council of Ministers of Bosnia and Herzegovina on accepting the 

northern connection point of the future motorway alignment at the 

location of Svilaj, together with coordinates of the mentioned point5,  

 negotiations are intensifying between the Government of the Republic 

of Croatia and Council of Ministers of Bosnia and Herzegovina on 

accepting the southern connection point, 

 information and opinions are being continually exchanged on the 

concrete activities concerning the Corridor Vc Motorway with the 

representatives of the Republic of Croatia and Hungary, 

 it was enabled to make the decision of the Council of Ministers of 

Bosnia and Herzegovina about providing the required financial means 

for realization of the planning-study documentation for the Project 

Corridor Vc Motorway, which includes this Feasibility Study, as a part of 

preparatory phase in implementation of the aforesaid Project. 

 the INFECO conference was carried out in November 2005 in Sarajevo, 

which served for exchange of experts opinions of the worldwide public 

about the Project and results of the up-to-date analysis from available 

planning-study documentation, and useful recommendations for future 

work on documentation were given by the representatives of European 

Commission (EC), World Bank (WB), European Bank for Reconstruction 

and Development (EBRD), European Investment Bank (EIB), Japan 

Bank for International Cooperation (JBIC), Islamic Development Bank 

(IDB), OPEC, etc.,  

 the planning-study documentation carried out in the previous stage of 

this documentation preparation was adopted (Technical Study, 

Conceptual Design along with the selection of optimal alignment based 

on the multi-criteria analysis, Preliminary EIA, Background for spatial-

                                            
5 Due to specific technical problems in development of the route at the given location, the   

supplement of the stated agreement was included, which insignificantly shifts the future  
northern connection point upstreams of Sava river in a wider Svilaj region. The supplement 
of the agreement was officially signed and verified in Sarajevo on 15th June 2005.   



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 1-13

planning documentation and Pre-feasibility Study) by assistance of 

engaged review team of consultants from the country and abroad,   

 call for expression of interest was published6 to potential 

concessionaires for implementation of this Project on its overall length 

or individual sections of the Motorway, based on results from the Pre-

feasibility Study and other documents from the previous stage of 

planning-study documentation preparation,  

 Council of Ministers adopted by mid 2006 the "Decision about the type 

and size of concession for Corridor Vc", which prefers the BOT system, 

based on Law on Concessions of Bosnia and Herzegovina. Adopted 

decision must be approved by the Parliament of Bosnia and 

Herzegovina in addition. 

 

Apart of activities of the Ministry of Communications and Transport of Bosnia 

and Herzegovina as the main promoter of the Project, the full support to the up-

to-date activities in implementation of this Project has been given by the 

following competent authorities and institutions: 

 

 Parliament of Bosnia and Herzegovina, 

 Ministry of Finance and Treasury of Bosnia and Herzegovina,  

 Concession Commission of Bosnia and Herzegovina 

 Ministry of Transport and Communications of Bosnia and Herzegovina,  

 Ministry of Traffic and Communications of the Republic of Srpska,  

 Public Company Roads Directorate of Federation of Bosnia and 

Herzegovina Ltd.,  

 Public Company Roads RS,  

 Ministry of Physical Planning and Environment of the Federation of 

Bosnia and Herzegovina,  

 Ministry of Physical Planning, Civil Engineering and Ecology of the 

Republic of Srpska, 

 Ministry of Interior of the Federation of Bosnia and Herzegovina, and  

 Ministry of Interior of the Republic of Srpska.  

 
                                            
6 Official Gazette of Bosnia and Herzegovina no. 38/2006 on 22.05.2006.  
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The Consultant has established necessary co-operation with numerous local 

institutions, in accordance with the scope of their competence for the needs of 

realization of this Study.  

 
1.3 Subject and objectives of the Study 
 

The main promoter of this Project strengthens the development component of 

the Project not only for Bosnia and Herzegovina, but also in the wider regional 

context. The Corridor Vc Motorway is a part of Trans-European Network of 

inland corridors and it connects in its end points the central part of the Adriatic 

See coast with Budapest in Hungary, as a hub for many key Trans-European 

communications. Especially considerable changes are noticed in inflow of 

foreign direct investments in individual segments of production sector in the 

country and in its immediate environment7, mainly located within the impact 

area of the future motorway in the Corridor Vc.  These investments will surely 

contribute to further development of the production and service economic 

sectors in the country through new investments, but they will also create new 

transport demands. Better conditions of transport service supply mean better 

conditions of life and work for the local population. 

The general objective of the promoter of this Project is to identify the feasibility 

and sustainability the Project "Motorway in Corridor Vc in Bosnia and 

Herzegovina" as response to the needs for improvement of service quality level 

in the road transport. As a key result of this Study, it is necessary to determine 

social-economic and financial feasibility of the Project in order to continue with 

activities of the Ministry of Communications and Transport of Bosnia and 

Herzegovina towards decision about the way and conditions of funding, or to 

say implementation of the Project. Besides that, the results of the Feasibility 

Study need to be also presented to the international financial institutions, from 

which substantial involvement in the Project’s realization is expected, in order 

to improve economic and social development of Bosnia and Herzegovina.   

 

Specific objectives of this Project are as follows:  

                                            
7 As examples, the following are stated: (the Port of Ploče) Luka Ploče (R. Croatia),   
    Aluminijum Mostar, Mittal Steel Zenica, GIKIL Lukavac, Birač Zvornik etc.  
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 savings in travel time for passengers and in transport time for goods in 

relation with the existing sections of the relevant network, which is in 

fact connected to the route of the trunk road M5/M17 on direction B. 

Šamac/B. Brod-Sarajevo-Mostar-Ploče (R. Croatia),  

 savings in vehicle operation costs for all types of vehicles compared 

with the above stated network and direction,  

 savings in costs of consequences from the road accidents compared 

with the above stated network and direction,  

 reduction of negative environment effects, diverting a part of the traffic 

from the existing relevant network to the future motorway route,  

 impact on increasing competition of local economies through better 

access to other markets by use of the motorway,  

 impact on increasing investments in new projects and local economies, 

located in the impact area of the Corridor Vc.  
 

1.4 Previous documentation and basis for the Study 
 

In accordance with the contracts made between the Client and the Consultants, 

the pre-stage to the Feasibility Study was realisation of the adequate planning-

study documentation, which is itemised and commented in details in section 4.1 

"Overview of important stages for technical documentation and alignment 

selection".  

Complete planning-study documentation carried out earlier, served as the basis 

for realisation of this Study, specially: 

 

 Preliminary Design;  

 Traffic Study;  

 Pre-feasibility Study; and 

 Environmental Impact Study. 

 

Within the Preliminary Designs, the Bill of Quantities and the Cost Estimates 

are given. The Cost Estimates are mutually harmonised and verified by the 

Client. 
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All parts of the Traffic and Pre-feasibility Study, which were used for this Study, 

were previously analysed and modified in accordance with the changes arisen 

in terms of traffic volume and composition8, changes in the Project 

implementation schedule9, and suggestions made by the reviewers in course of 

the previous documentation review.  

 

1.5 Methodology approach 
 

In course of realisation of this Study, the Consultant followed basic 

methodology defined by the contract documentation.  

Detailed presentation of methodology approaches, applied instruments, data 

sources, used documentation and literature along with all descriptions and 

necessary explanations, are given in specific sections of this Study.  

 

1.6 Summary 
 

The Study title:  

“Motorway in Corridor Vc – Feasibility Study”  

 

The Study scope:  

To find out the feasibility and sustainability of the Project.  

 

The Project location:  

A central corridor through Bosnia and Herzegovina from the northern (Svilaj) to 

the southern (Zvirići) border with R. Croatia, excluding Kakanj-Vlakovo section.  

 

Basis for realisation of the Study: 

Overall previously carried out and reviewed planning-study documentation 

served as the basis for realisation of this Study, specially:  

 

 Preliminary Design;  

 Traffic Study;  

 Pre-feasibility Study; and 
                                            
8 Results for 2005. 
9 Delays of foreseen deadlines for individual sections. 
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 Environmental Impact Study. 

 

Basic technical and operational characteristics of the alignment:  

 Applied designing standards are TEM (TEM Standards and 

Recommended Practice, Third Edition, February 2002), for the speed of 

V=120kph. 

 The alignment length is 290,62kms (sector Svilaj-Kakanj in length of 

144,72kms and sector Vlakovo-southern border with R. Croatia in length 

of 145,09kms).  

 Maximal gradient: imax= 4,99%.  

 Minimal curve radii: Rmin=650m (except at sub-section Drivuša-Kakanj 

whereas Rmin=450m).  

 Cross section:  

 

 2x2 traffic lanes, width of 3,75m each, 15,00m in total,  

 2 emergency lanes, width of 2,50m each, 5,00m in total,  

 central reserve in width of 4,00m,  

 shoulders 2x1,00m, 2,00m in total, and  

 berms after the shoulder’s slope 2x2,0m, 4,00m in total. 

 Designed speed 120kph (exceptionally 100kph and 80kph). 

 

Split to homogenous technical and operational entities (sections) with the 

realisation plan:  

 Svilaj-Karuše; length 59,83kms; beginning of 2009-end of 2012; 

 Karuše-Donja Gračanica; length 60,96kms; beginning of 2013-end of 

2017; 

 Donja Gračanica-Kakanj; length 23,93kms; mid of 2008-end of 2011; 

 Vlakovo-Tarčin; length 19,73kms; beginning of 2014-end of 2017;   

 Tarčin-Konjic; length 21,15kms; beginning of 2014-end of 2017; 

 Konjic-Jablanica; length 14,50kms; beginning of 2014-end of 2017; 

 Jablanica-Mostar North; length 32,29kms; beginning of 2013-end of 

2017;  

 Mostar North-Southern border with R. of Croatia; length 58,23kms; 

beginning of 2009-end of 2012. 
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Realisation costs of the Motorway: 

 
 

Traffic:  

Traffic analysis and forecast was carried out within the Traffic Study. In the 

base year 2005, the most intensive traffic flows were recorded at sections of 

the trunk road M17 Mostar-Gnojnice, Mostar crossroads-Hadžići, Doboj-

Karuše, Mostar North-Mostar and Buna-Žitomislići with the average annual 

daily traffic (AADT) between 13.000 and 16.000 vehicles. At the linking roads, 

the most intensive flows are recorded at section Karuše-Jelah with over 12.000 

vehicles, and on sections Tromeđa-Čitluk, Široki Brijeg-Žovnica, Kaonik-Lašva 

and Doboj-Gračanica with range of 7.000-12.000 vehicles in average daily. 

Traffic forecast and modelling for the network without and with the Project in 

place were carried out in accordance with the foreseen schedule of realisation 

per sections for the timeframe of 30 years upon putting individual sections into 

operation along with the use of programme package VISUM 9.  

The forecast was done by declining average annual growth rates for Bosnia 

and Herzegovina in between 5,80% in 2006 and 3,20% in 2036 and further, 

which were assessed on the basis of detailed social-economic analysis and 

forecast.  

Within the Traffic Study, the forecast of the expected generated traffic upon 

construction of the motorway was also provided. Also, the analysis of 

“willingness to pay” was carried out.  
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All numerical and graphical presentations, which refer to the volume, 

composition and conditions of the traffic for the base year 2005 and all 

characteristically time intervals (years of putting individual sections into 

operation and five-year intervals) are provided by the Traffic Study.  

 

Social-economic evaluation of the Project:  

Social-economic evaluation of the Project was carried out by use of contracted 

and worldwide acceptable methodology along with the use of HDM-4 software 

with the following essential procedures and features:  

 analysis of social costs and benefits under conditions “without” and 

“with” the constructed motorway, which includes:  

 

- required investments in realisation of the Project,  

- benefits of vehicle operation costs,  

- benefits of travel time savings,  

- benefits of reduced road accidents and its consequences,  

- benefits of maintenance costs savings,  

- benefits of generated traffic,  

- residual value of the Project at the end of the considered 

timeframe (in amount of 80% of the starting investment value). 

 

 Application of so-called “economic prices” or to say prices reduced by 

the transfer payments (customs duties, taxes and contributions), which 

do not present a cost from the society standpoint.  

 Calculation of indicators for the economic efficiency of the Project 

(economic internal rate of return-EIRR and economic Net Present 

Value-NPV) for the evaluated sections and the Project as a whole.  

 Sensitivity analysis of results on deviations from the basic assumed 

conditions and calculated values.  

 

Results of the social-economic evaluation with the comments:  

Results of social-economic evaluation (base case):  
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Results of the sensitivity analysis:  

 
 

Obtained results of the social-economic efficiency indicate the following:  

 

 The Project as a whole with EIRR=13,19% and ENPV= from 3.182,24 to 

462,66 millions KM at discount rates from 8% to 12% presents a 

feasible project from the general society standpoint.  

 The Project is not substantially sensitive on investments increase and 

benefits reduction within 10% limits, as well as on construction delays 

for one and two years. 

 

Wider economic impact of the Project:  

Besides the benefits considered within the “Cost-Benefit Analysis”, realisation 

of the Project will have the substantial impact on speeding up the total social-

economic development of Bosnia and Herzegovina.  
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Financial-market evaluation of the Project:  

The contracted standard methodology was applied in the financial-marketing 

evaluation of the project, including the following procedures and characteristics: 

 

 The Government of Bosnia and Herzegovina planned to realise the 

project through the application of the model of Public Private 

Partnership (PPP) and BOT (Build, Operate, Transfer); 

 The Corridor Vc motorway will be constructed by a Concession 

Company in which the Government of Bosnia and Herzegovina would 

participate with the section of the constructed motorway Vlakovo-

Kakanj, as well as with new possible sections; 

 The project is evaluated according to the financial-marketing conditions; 

 With the purpose of making the project attractive, the Concession 

Company has to provide the financing courses exclusively for the 

construction works, VAT excluded. The financing sources for designing, 

supervision, unplanned works and expropriation are provided outside 

the project; 

 Two scenarios have been considered within the financial-marketing 

analysis of the construction of the Corridor Vc motorway: 

• scenario 1, which includes the toll collection earning decreased 

for the costs of OUO on the section Kakanj-Vlakovo, whose 

construction is responsibility of Bosnia and Herzegovina, 

• scenario 2, which includes scenario 1 and the toll collection 

earning decreased for the costs of OUO on the section Vlakovo-

Tarčin and section Johovac-Karuše, whose construction is 

responsibility of Bosnia and Herzegovina; 

− The financial-marketing evaluation includes the following: 

• costs of construction, VAT excluded, 

• obligations to the financing sources, 

• costs of motorway management, maintenance and rehabilitation 

VAT excluded, and 

• toll collection earnings (VAT is not reimbursed). 
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The results of the financial-marketing evaluation are presented in the tables 

below.  

Indicators of financial-market feasibility  

FNPV (106 KM) AT DISCOUNT 
RATE No. Section 

Section 
length 
(km) 

Construction 
costs 

(106 KM) 
FIRR 

4% 5% 6% 

1. Svilaj - Karuše 59,83 727,380 6,72% 289 159 58 
2. Karuše - Donja 

Gračanica 60,96 1.545,480 4,88% 173 -21 -169 

3. Donja Gračanica -
Kakanj 23,93 455,820 6,56% 174 93 29 

4. Vlakovo - Tarčin 19,73 391,160 4,83% 42 -7 -45 
5. Tarčin - Konjic 21,15 761,650 1,14% -242 -290 -325 
6. Konjic - Jablanica 14,50 561,120 0,71% -201 -232 -255 
7. Jablanica - Mostar North 32,29 937,290 2,62% -154 -234 -292 
8. Mostar North - Southern 

border with RC 58,23 923,320 6,25% 303 147 26 

 ALL SECTIONS 
SCENARIO 1 290,62 5.778,140 6,48% 1.791 890 242 

 ALL SECTIONS 
SCENARIO 2 290,62 5.230,154 7,25% 2.190 1.260 586 
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Sensitivity analysis results  

FIRR (%) 

No Section  
Base INV+

10% 
INV+
20% 

INV-
10% 

REV 
+10% 

REV  
-10% 

REV  
-20% 

INV+
20% 
REV  
-20% 

INV-
10% 
REV 
+10% 

1. Svilaj - Karuše 6,72 6,12 5,59 7,39 7,39 5,98 5,18 4,15 5,41 
2. Karuše - Donja 

Gračanica 4,88 4,33 3,85 5,51 5,49 4,23 3,53 2,57 6,15 

3. Donja Gračanica – 
Kakanj 6,56 5,97 5,44 7,23 7,20 5,85 5,08 4,04 6,60 

4. Vlakovo - Tarčin 4,83 4,28 3,79 5,46 5,46 4,14 3,39 2,42 6,12 
5. Tarčin - Konjic 1,14 0,70 0,31 1,64 1,66 0,58 -0,04 -0,82 2,19 
6. Konjic - Jablanica 0,71 0,28 -0,11 1,20 1,23 0,15 -0,48 -1,27 1,73 
7. Jablanica - Mostar 

North 2,62 2,15 1,72 3,16 3,17 2,02 1,35 0,54 3,72 

8. Mostar North - 
Southern border with 
RC 

6,25 5,48 5,18 6,91 6,89 5,57 4,81 3,81 7,58 

 ALL SECTIONS 
SCENARIO 1 6,48 5,77 5,15 7,30 7,19 5,74 4,94 3,73 8,05 

 ALL SECTIONS 
SCENARIO 2 7,25 6,51 5,86 8,12 8,00 6,47 5,64 4,38 8,90 

 

Obtained indicators of the financial-marketing efficiency show the following: 

 

 The overall project has the financial internal rate of return of 6.48% in 

scenario 1 and the financial internal rate of return of 7.25% in scenario 

2. The financial net present value (FNPV) is positive and with the 

discount rate of 6% it amounts to 242 million KM in scenario 1, i.e. to 

586 million KM in scenario 2. 

 

Therefore, the profitability of the overall project is acceptable and it overpasses 

the planned loan interests. 

The financial-marketing analysis for each of the eight sections is presented in 

the appendix. 
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Conclusions:  

1. Results of analysis for the existing road network, bottlenecks, road 

accidents, high operation costs and forecast of traffic growth along the 

Corridor Vc clearly points out on real social-economic and traffic 

demands for increase of road capacity and substantial improvement of 

service levels, which can only be achieved by construction of the 

Motorway in Corridor Vc. 

2. Overall project of Motorway in Corridor Vc in Bosnia and Herzegovina 

was considered as one entity with implementation in sections. Results 

indicate that the Project is justified and feasible from social-economic 

standpoint with average EIRR 13,19%.  

3. Project of Motorway in Corridor Vc in Bosnia and Herzegovina from 

financial-market standpoint indicate satisfactory justification and 

feasibility with average FIRR 6,48% for scenario 1 and 7,25% for 

scenario 2, which provides satisfactory profitability along with proposed 

funding sources and Government measures, acceptable for the private 

sector and application of the BOT model.  

4. Sensitivity analysis indicates the insignificant deviations of the feasibility 

indicators, including the most unfavourable scenario with simultaneous 

investment increase and benefits/effects decrease by 20%. 

 

Recommendations:  

1. Preparation and adoption of the Plan for tender procedure, negotiations 

and contracting on the BOT model in accordance with the regulations of 

Bosnia and Herzegovina, harmonised with international practice in this 

field.  

2. Preparation of the tender procedure for selection of the Consultant with 

financial and legal expert profile for the sake of tender, negotiations and 

contracting procedures. 

3. Institutional enforcement and staffing of the public sector (institutions of 

Bosnia and Herzegovina) for realisation, monitoring and control of the 

overall concession process.  



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 1-26

4. Intensifying the co-operation with international financial institutions, 

banks (WB, EBRD, EIB, JBIC, IDB, OPEC and others) and European 

Commission towards development and realisation of this Project.  

5. Preparation and work on Detailed Designs, acquisition of required 

approvals and Construction Permits, execution of land acquisition 

procedure and others for priority sections of the Motorway.  

6. Undertaking the activities of comprehensive marketing-promotion of the 

Project in the country and abroad. 
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2 RELEVANT SOCIAL-ECONOMIC PARAMETERS 

 
2.1 General notes  
 

This section presents the summarised version of the social-economic analysis, 

which was carried out within the scope of the Traffic Study. Thus, social-

economic parameters are considered, which are necessary for determination of 

traffic growth rates on identified "relevant network" and future Motorway in 

Corridor Vc in Bosnia and Herzegovina. Upon adoption of territorial frame 

relevant for this analysis, considered social-economic parameters are:   

 

 demography,  

 gross-domestic product (GDP), and  

 motorization. 

 

2.2 Territorial frame-zones 
 

Adopted methodology of analysis and projection of traffic demands, which are 

relevant for studies of transport infrastructure development projects, is based 

on research of those demands between specific zones within wider catchments 

area of the treated motorway. Wider catchments area of the Motorway in 

Corridor Vc includes complete territory of Bosnia and Herzegovina, and it 

extends to the neighbouring countries as well.  

The starting step in the process of traffic analysis and projection, along with use 

of modern software models, is set-up of the zoning system, thus two mutually 

opposite requirements are often faced to each other:  

 

 zones should be as small as possible in order to provide more real 

traffic assignment on each part of the simulated network, and  
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 zones present parts of the territory, for which within valid statistical-

information system and contracted timing and financial limits, the 

execution of appropriate social-economic analysis and projection is 

possible. 

 

Respecting previous requirements and assessing as useful possibility of 

comparison of the same type of results from researches in different times, the 

Consultant decided to adopt the zoning system from the Study on Transport 

Master Plan of Bosnia and Herzegovina10 for the need of social-economic 

analysis, with 41 zones in the country.  

Figure below presents the overview of these zones.  

 

Figure 2-1. Zones in Bosnia and Herzegovina 
 
Considering this division of the zones as very rough, the further disaggregating 

of zones was carried out for the needs of traffic analysis and forecast, which is 

explained in details in the Traffic Study of this Project.  

                                            
10 Japan International Cooperation Agency (JICA), The Study on The Transport Master Plan 
    in Bosnia and Herzegovina, (The BiHTMAP).  
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2.3 Demography  
 

According to the statistical data11, Bosnia and Herzegovina had 3.864.255 

inhabitants in 2004, of which 2.322.263 or 60,1% are in the Federation of BiH, 

1.467.843 or 38,0% in the Republic of Srpska, and 74.149 or 1,9% in the Brčko 

District. 

The average population density in BiH is 75 inhabitants per km2, in the FBiH 

the density is 89 inhabitants per km2, in the Republic of Srpska the density is 60 

inhabitants per km2, whilst in the Brčko District it is 149 inhabitants per km2.  

In relation to the pre-war period (situation in 1991), Bosnia and Herzegovina 

has 512,8 thousand inhabitants less, which is the consequence of war 

activities, displacement and exodus of the population.  

 

Table 2-1. Population of entities and the District in thousands 

Year FBiH RS RS* DB 

1999* 2.276 1.449 1.368  

2000* 2.312 1.469 1.389  

2001* 2.307 1.491 1.410  

2002* 2.315 1.455 1.455 75,0 

2003* 2.321 1.463 1.463 75,0 

2004* 2.322 1.468 1.468 74,1 

Annual growth rate (%) 

1999-2004 
0,40% 0,27% 1,42% - 

* Estimates, Note: since 2002, RS without Brčko, RS*-without Brčko. 

Source: Federal Office of Statistics, Statistical Almanac of the Federation of BiH, 2004, 

Sarajevo, 2004; Republic Office of Statistics of the RS, Demographical Statistics, 2001, 

Demographical Statistics, No.7/2004, Banja Luka, 2004; Data from Statistical Office of 

Brčko District. 
 

                                            
11 Data from the Office of Statistics FBiH, Republic Office of Statistics RS and Statistical   
    Office of Brčko District.   
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Figure 2-2. Population of Bosnia and Herzegovina 1999-2004 
 

Observing the zones, most of the population is concentrated in Sarajevo, Banja 

Luka, Srebrenik, Cazin and Travnik. These five zones have in total 1,12 million 

inhabitants, which represents 29,0% of the total population in Bosnia and 

Herzegovina.  

A total of 1,29 million inhabitants (33,45% of the total population in BiH) lives in 

the zones through which the route of the future Corridor Vc Motorway traverses 

(12 zones). In zones that are immediate catchments area of the future 

motorway route, or to say 8 zones in immediate proximity of the future 

motorway, 720,7 thousand inhabitants live or 18,65% of the total number of 

inhabitants in Bosnia and Herzegovina. That means 2,0 million inhabitants in 

total, representing some 52,1% of the total population of Bosnia and 

Herzegovina, live in the zones through which the future motorway will actually 

traverse or which will be in immediate catchments area of the future motorway. 

The long-term projections of population growth in Bosnia and Herzegovina 

have not been carrying out officially. Individual international and domestic 

institutions carried out the estimates of future demography changes in Bosnia 

and Herzegovina and surrounding countries for various needs.  
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Based on overall demography trends analysis in Bosnia and Herzegovina and 

surrounding countries for the previous period, and projections of future growth 

from various available sources, as follows:  

 

 2004 World Data Sheet of the Population Reference Bureau – PRB 

2004,  

 RS Statistical Institute, Demography Statistics no. 7/2004, Banja Luka 

2004,  

 JICA The Study on the Transport Master Plan in Bosnia and 

Herzegovina,  

 

as well as own estimates of the Consultants Study Team, the population growth 

estimate of Bosnia and Herzegovina was carried out (table 2-2 and figure 2-3). 

 

Table 2-2. Projection of population growth BIH in entities/District 

  2004 2010 2015 2020 2025 2030 2035 2040 

Bosnia and Herzegovina 3.864,2 4.020,7 4.128,6 4.210,9 4.257,3 4.304,6 4.323,4 4.342,4 

Average annual growth rate (%) - 0,66% 0,53% 0,40% 0,22% 0,22% 0,09% 0,09% 

Federation of B&H 2.322,3 2.457,9 2.551,4 2.622,4 2.661,9 2.702,1 2.715,6 2.729,2 

Average annual growth rate (%) - 0,95% 0,55% 0,30% 0,30% 0,10% 0,10% 0,10%  

Republic of Srpska 1.467,8 1.485,5 1.496,7 1.504,2 1.507,2 1.510,2 1.511,7 1.513,2 

Average annual growth rate (%) - 0,20% 0,10% 0,04% 0,04% 0,02% 0,02% 0,02%  

District Brčko 74,1 77,3 80,5 84,4 88,2 92,3 96,0 99,9 

Average annual growth rate (%) - 0,70% 0,95% 0,90% 0,90% 0,80% 0,80% 0,80%  

Source: Projection of the Study Team. 
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Figure 2-3. Projection of population growth in BiH 
 

Growth of the population in the Federation of BiH would especially contribute to 

the growth of the population of Bosnia and Herzegovina. It might be expected 

that in 2040, in relation to 2004, 12,4% more inhabitants would live in Bosnia 

and Herzegovina, 17,5% more in the Federation of BiH, 3,1% in the Republic of 

Srpska, and 34,8% more in the Brčko District.  

Considering that specific areas in Bosnia and Herzegovina have their own 

demography specifics (higher or lower natural growth, different age structure, 

migration trends and others), it was the intention to spot such areas and to 

make their grouping into six groups of zones.  

Afterwards, different population growth weights have been applied on such 

grouped zones, which was carried out with the aim to reach as much as 

possible the real projections of population growth in some regions of Bosnia 

and Herzegovina. Weighting was carried out on the basis of experience records 

about demography changes, assessment of reproduction capability, 

urbanization level and up-to-date migration trends of specific areas in Bosnia 

and Herzegovina. Also, it was taken into consideration the assessment of 

present and future economic situation, living standards and conditions and 

internal structure of zone groups. 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 2-7

 

 

 

 

 

Figure 2-4. Grouping of zones 
 

It is necessary to highlight once more that aforesaid weighting was carried out 

at group level and not on individual zones level, so the zones within a single 

group have identical projected growth rate. Results of such projections are 

presented in the table below.  

 

 

 

 

I ZONE GROUP: 
1. Cazin 
2. Bihać 
3. S.Most 
4. Prijedor 
5. B.Dubica 

V ZONE GROUP: 
  6. B.Gradiška 
  7. Banja Luka 
  8. Mrkonjić Grad 
11. Jajce 
13. Kotor Varoš 
15. Prnjavor 
16. Derventa 
27. Doboj 
28. Modriča 

IV ZONE GROUP: 
12. Travnik 
14. Teslić 
21. Hadžići 
22. Sarajevo 
23. Ilijaš 
24. Kakanj 
25. Zenica 
26. Tešanj 

VI ZONE GROUP: 
29. Orašje 
30. Brčko 
31. Srebrenik 
32. Tuzla 
33. Živinice 
34. Bijeljina 
35. Zvornik 
36. Višegrad 

II ZONE GROUP: 
 9.  Livno 
10. Tomislavgrad 
17. Posušje 
18. Mostar 
19. Čapljina 
20. Konjic

III ZONE GROUP: 
37. Pale 
38. Goražde 
39. Foča 
40. Nevesinje 
41. Trebinje 
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Table 2-3. Projection of population growth for zone groups 
GROUP ZONE MUNICIPALITY 2004 2010p 2015p 2020p 2025p 2030p 2035p 2040p

I 1 CAZIN 159.110 172.607 183.657 193.483 198.367 202.367 203.381 204.400
I 2 BIHAĆ 60.741 65.894 70.112 73.863 75.727 77.255 77.642 78.031
I 3 S.MOST 99.154 106.538 112.655 118.141 120.807 122.925 123.443 123.964
I 4 PRIJEDOR 134.982 140.025 144.605 148.963 150.754 151.811 151.963 152.115
I 5 B.DUBICA 42.790 44.389 45.841 47.222 47.790 48.125 48.173 48.221

496.777 529.453 556.871 581.672 593.445 602.482 604.602 606.730
II 9 LIVNO 52.842 53.130 53.222 53.335 53.598 53.863 54.133 54.404
II 10 TOMISLAV GRAD 31.417 31.588 31.643 31.710 31.866 32.024 32.184 32.346
II 17 POSUŠJE 81.522 81.966 82.109 82.282 82.688 83.097 83.513 83.931
II 18 MOSTAR 106.248 106.827 107.013 107.238 107.768 108.300 108.843 109.388
II 19 ČAPLJINA 58.616 58.936 59.038 59.162 59.455 59.748 60.048 60.348
II 20 KONJIC 60.465 60.795 60.900 61.029 61.330 61.633 61.942 62.252

391.110 393.243 393.925 394.755 396.705 398.665 400.662 402.669
III 37 PALE 58.621 58.141 57.700 57.119 56.089 55.358 54.859 54.365
III 38 GORAŽDE 38.308 39.593 40.391 40.823 40.572 40.528 40.312 40.097
III 39 FOČA 35.671 35.379 35.111 34.757 34.130 33.686 33.382 33.081
III 40 NEVESINJE 29.255 29.016 28.795 28.506 27.991 27.627 27.378 27.131
III 41 TREBINJE 50.638 50.224 49.843 49.341 48.451 47.820 47.389 46.962

212.493 212.353 211.840 210.546 207.233 205.018 203.320 201.637
IV 12 TRAVNIK 154.833 165.509 172.325 177.117 179.789 182.502 183.417 184.336
IV 14 TESLIĆ 49.021 50.108 50.637 50.890 50.992 51.094 51.145 51.197
IV 21 HADŽIĆI 21.000 22.448 23.372 24.022 24.385 24.753 24.877 25.001
IV 22 SARAJEVO 365.336 390.528 406.261 416.823 423.459 429.789 431.824 433.820
IV 23 ILIJAŠ 15.351 15.912 16.567 17.027 17.284 17.545 17.633 17.721
IV 24 KAKANJ 122.839 131.309 136.717 140.518 142.639 144.791 145.516 146.245
IV 25 ZENICA 128.604 137.472 143.133 147.113 149.333 151.586 152.346 153.109
IV 26 TEŠANJ 149.694 160.016 166.606 171.238 173.822 176.445 177.329 178.218

1.006.678 1.073.302 1.115.618 1.144.748 1.161.703 1.178.506 1.184.087 1.189.648
V 6 B.GRADIŠKA 61.440 62.181 62.649 62.963 63.089 63.215 63.278 63.341
V 7 BANJA LUKA 224.667 227.377 229.087 230.235 230.696 231.157 231.389 231.620
V 8 MRKONJIĆ GRAD 20.004 20.245 20.398 20.500 20.541 20.582 20.602 20.623
V 11 JAJCE 94.597 100.119 103.930 106.820 108.432 110.068 110.619 111.173
V 13 KOTOR VAROŠ 49.839 50.440 50.820 51.074 51.176 51.279 51.330 51.381
V 15 PRNJAVOR 114.871 116.256 117.131 117.718 117.953 118.189 118.308 118.426
V 16 DERVENTA 82.590 83.586 84.215 84.637 84.806 84.976 85.061 85.146
V 27 DOBOJ 92.508 93.624 94.328 94.801 94.990 95.180 95.276 95.371
V 28 MODRIČA 63.809 64.579 65.064 65.390 65.521 65.652 65.718 65.784

804.325 818.406 827.621 834.136 837.204 840.299 841.581 842.866
VI 29 ORAŠJE 44.686 47.389 49.242 50.611 51.478 52.464 52.832 53.203
VI 30 BRČKO 74.149 77.473 80.702 84.609 88.663 93.096 97.074 101.221
VI 31 SREBRENIK 218.161 231.357 240.404 247.088 251.319 256.132 257.930 259.740
VI 32 TUZLA 131.856 139.832 145.300 149.340 151.896 154.805 155.892 156.986
VI 33 ŽIVINICE 151.621 160.792 167.080 171.725 174.665 178.010 179.260 180.519
VI 34 BIJELJINA 143.199 145.216 146.455 147.188 147.778 148.666 149.112 149.560
VI 35 ZVORNIK 142.198 144.201 145.431 146.159 146.745 147.627 148.070 148.515
VI 36 VIŠEGRAD 47.002 47.664 48.071 48.311 48.505 48.796 48.943 49.090

952.872 993.923 1.022.684 1.045.033 1.061.049 1.079.596 1.089.113 1.098.834

OVERALL: 3.864.255 4.020.680 4.128.558 4.210.891 4.257.339 4.304.566 4.323.364 4.342.384

TOTAL ZONE V

TOTAL ZONE VI

TOTAL ZONE I

TOTAL ZONE II

TOTAL ZONE III

TOTAL ZONE IV

 
Source: Projection of the Study Team. 
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2.4 Gross-Domestic Product (GDP) 
 

Table below gives the overview of Bosnia and Herzegovina’s GDP and GDP 

per capita.  

 

Table 2-4. GDP in Bosnia and Herzegovina 

  1997 1998 1999 2000 2001 2002 2003 

Bosnia and 

Herzegovina 
6.752 7.650 8.604 9.611 10.480 11.651 12.303

Brčko 

District 
- - - 154 213 291 318

Federation 

BiH 
4.943 5.606 6.142 6.723 7.274 7.943 8.268

GDP 

(mil. 

KM) 

Republic of 

Srpska 
1.809 2.044 2.462 2.734 2.993 3.417 3.717

GDP 

per 

capita 

(US$) 

Bosnia and 

Herzegovina 
1.037 1.189 1.259 1.200 1.263 1.466 1.852

Source: Agency for Statistics of BiH, "National Accounts", Thematic Bulletin 01, 2004. 

 

High growth rates in the first post-war years were supported by the foreign aid, 

donations and unilateral transfers. Within these, more than a half of donation 

funds were directed to real investments (recovery of the power supply system, 

roads and other transport infrastructure, health protection and education 

systems, reconstruction of housing, etc.). In the same period, it was noticed 

that substantial investment in the real business sector was carried out, as a 

consequence of privatisation and restructuring process, as well as inflow of the 

foreign direct investments. The GDP growth continues in 2004 as well, along 

with FDIs12 inflow at 30% higher than the previous year. Total FDIs in 2004 

were over 300 millions Euros, whereas five years before, in 2000, they were 

two times less, or to say at level of 160 millions Euros.  

 

 
                                            
12 FDI – Foreign Direct Investment. 
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Positive effect on the GDP increase in 2004 was more dynamic export growth 

comparing to import or to say, corresponding decrease of the trade balance 

and current accounts deficit. 

The GDP composition, seen from the production standpoint on the basis of 

gross added value share, is given in the table below. It is interesting to notice a 

rather high share of service activities in the GDP composition, of which around 

12% refers to the transport, warehousing and communications. 

 
Table 2-5. Share in total GDP of BiH (in %) 

ACTIVITY 2001 2002 2003 
Agriculture, hunting and forestry 12,93 12,09 10,63
Fishery 0,02 0,02 0,02
Mining 2,42 2,34 2,42
Processing industry 12,48 12,31 12,60
Power supply, gas supply and water supply 7,62 6,27 7,15
Construction 5,32 5,11 5,61

PRODUCTION ACTIVITIES IN TOTAL 40,80 38,14 38,42
Wholesale and retail sale; car repairs and goods for 
personal use and households 11,58 12,97 13,27

Hotels and restaurants 2,36 2,53 2,66
Transport, warehousing and communications 11,02 11,07 11,45
Financial services 3,83 4,13 4,46
Real estates, renting and business services 2,32 2,35 2,65
Public administration and defence, mandatory social 
security 14,67 15,35 13,56

Education 5,87 5,87 5,74
Health and social protection 5,33 5,43 5,65
Other social services and activities 2,22 2,16 2,15

SERVICES IN TOTAL 59,20 61,86 61,58
Source: Agency for Statistics of BiH, Statistics of National Accounts-statement, 

Sarajevo, July 30th 2004. 

 

The share of the production activities in the total GDP is in a trend of slow 

decline in the observed three-year period. The dominant sector in 2001 on the 

added value basis was the Sector of agriculture, hunting and forestry with a 

12,93% share in the total GDP, and in 2003 the dominant sector with a share of 

12,60% was that of the Processing industry. The share of service activities is in 

trend of moderate growth in the total GDP.  
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The highest individual sector growth was recorded in the Wholesale and Retail 

Sector; Repair of vehicles and goods for personal needs and household where 

such growth realized an increase from 11,6% to 13,3%.  

The GDP in sector of hotels and restaurants is still rather low (below 3% of the 

GDP), but it has a slightly increasing trend for all three considered years.  

There are several sources dealing with the issue of future growth of the GDP in 

Bosnia and Herzegovina. For the needs of this analysis, the projections of the 

Development strategy of Bosnia and Herzegovina 2004-2007 (PRSP), as well 

as the projections of JICA Study13 might be useful. According to the optimistic 

scenario of the Development strategy of Bosnia and Herzegovina, the growth of 

the real GDP in the next four-year period should be in average 5,5% annually. 

This projection of the GDP growth is based on prices from 2002. 

 

Table 2-6. Projection of GDP growth-PRSP of BiH 2004-2007 

Parameter 2004 2005 2006 2007 

Real GDP BiH (mil. KM, 2002) 11.357 11.981 12.640 13.335

% real GDP growth 5,1 5,5 5,5 5,5

Source: Mid-term development strategy of BiH-PRSP (2004-2007), Council of Ministers 

of BiH.   
 

The Bosnia and Herzegovina GDP growth projection according to the JICA 

study for the period from 2000 to 2020, is presented in the table below, and 

includes two case scenarios – basic and high-growing. 

Table 2-7. Projection of GDP growth-two scenarios by JICA 2000 

Values in thousand KM 
Parameter 

2000 2005 2010 2015 2020 
GDP basic 8.803.000 12.803.319 16.245.957 19.332.349 22.739.779

% basic GDP growth 7,78 4,88 3,54 3,30

GDP high-growing 8.803.000 12.827.660 17.393.806 22.867.260 27.356.102

% high-growing GDP 7,82 6,28 5,62 3,65

Source: JICA, The Study of Transport Master Plan in Bosnia and Herzegovina, Interim 

report, Volume I, November 2000, pages 4-24 and 4-25.    
                                            
13 Source: EBRD, Transition report 2003-Integration and regional cooperation, London, 2003, 
    page 56.  
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The fact that the official GDP of Bosnia and Herzegovina was rather 

underestimated taking into account the high participation of grey economy in 

the Bosnia and Herzegovina economy should not be ignored. Some institutions 

make appraisals of the grey economy share in generation of the GDP of Bosnia 

and Herzegovina. So, the Central Bank of Bosnia and Herzegovina, in its 

annual report for 2003, assessed that the official GDP is underestimated by 

almost 40%14. In our projections for GDP, the effect of the grey economy on the 

GDP shall be taken into account. 

In the procedure for the GDP determination per zones, the team carried out 

desegregation of BiH GDP to municipalities based on number of employees, 

taking into account the share of entities in the GDP generation As a base year, 

2003 was used, for which the required data were available at the time of this 

assessment. The GDP values in zones with weighting of zone groups in 

addition were used as a basis for GDP growth projection till 2040. 

The GDP projection for BiH to 2040 was carried out on the basis of analysis 

and estimate of trends at 2003 basis for which the GDP is given in current 

prices. It is also taken into account the projections from Poverty Reduction 

Strategy Paper of BiH (PRSP) for period 2004-2007, as the official document 

adopted by governments of both entities.  

Besides the stated document, the projections of the JICA-studies for 

transportation development in Bosnia and Herzegovina15 have been 

considered. Development experiences of the transition countries, especially 

those in the immediate neighbourhood have been taken into account, 

especially from the following aspects:  

 

 expected directing of Structural Funds of EU in the process of 

strengthening the BiH economy in the context of association to the EU,  

 expected increase of attractiveness for some locations in the areas and 

regions affected by Corridor Vc for development of new production 

through new investments or investments to recovery of infrastructure 
                                            
14 Source:  According to the annual report of the Central bank of BIH for 2003, official GDP in  
   2003 is 12.170 million KM, while the GDP with calculated participation of non-recorded  
   newly formed value of 16.770 million KM or in other words, it was increased by  
   approximately 38%.     
15 Source: JICA, The study of transprot master plan in Bosnia and Herzegovina, Interim   
   report, Volume I, November 2000.  
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business capacities of previous state-owned undertakings in the field of 

processing industry and various servicing industries, and services with 

favourable effects on employment,  

 expected higher inflow of FDI and resettlement of production from 

developed EU countries to BiH (textile industry, wood processing, metal 

and other industries),  

 development of capacities oriented to export on EU market, strengthen 

by process of trade liberalization and enforced by development 

capabilities of BH economy in overcoming technical barriers at the 

market access,  

 expected structural changes in BiH economy as a basis for generation 

of future developments, especially in sectors of processing industry, 

primary agriculture production, extraction of potable water as strategic 

natural resort, all types of receptive tourism, base industry capacities, 

power supply, transport and financial sectors, telecommunication, etc.,  

 generation of other numerous positive effects of the stated process on 

dynamism of total economic development of BiH.  

 

On the other hand, it was taken into consideration adverse effects of 

globalisation process, liberalization and internationalisation of BiH economy, 

especially from the aspect of its exposure of still insufficiently developed 

economy to the strong international competition.  

Besides the above-mentioned, the projections include also the expected 

changes in business operations of the local economic entities for which, we 

estimate that they could have a more relevant impact on the GDP growth, 

especially in the near future. In this context, we especially point out the 

expected growth of production in the companies: Mittal Steel Zenica, Global 

ISPAT Coke Industry (GIKIL) Lukavac, Natron Maglaj, Krivaja Zavidovići, 

Alumna Factory Birač Zvornik, and Aluminium Mostar.  

Tables below present the projections overview for GDP and per capita GDP for 

period up to 2040. 
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Table 2-8. Average annual GDP growth rate of BiH in observed intervals 

  2004 2010 2015 2020 2025 2030 2035 2040

BiH 12.979.960 17.999.255 23.636.007 30.599.616 38.868.109 48.205.424 58.087.499 67.995.655

Aver. growth rate 5,6% 5,6% 5,3% 4,9% 4,4% 3,8% 3,2%
 

Table 2-9. Projection of real GDP growth in BiH to 2040 

YEAR 
GDP in 000 

KM 
GDP p/c 

GDP + 
GREY EC. 

GDP p/c + 
GREY 

EC. 

200416 12.979.960 3.359 17.652.746 4.569 
2010 17.999.255 4.477 21.959.091 5.462 
2015 23.636.007 5.725 28.363.209 6.870 
2020 30.599.616 7.267 36.107.547 8.575 
2025 38.868.109 9.130 45.087.007 10.591 
2030 48.205.424 11.199 54.954.184 12.766 
2035 58.087.499 13.436 66.219.749 15.317 
2040 67.995.655 15.659 74.795.221 17.224 

 

Table 2-10. Rate of total GDP growth in observed intervals 

 2004 2010 2015 2020 2025 2030 2035 2040

BIH 12.979.960 17.999.255 23.636.007 30.599.616 38.868.109 48.205.424 58.087.499 67.995.655

%  - 38,67% 31,32% 29,46% 27,02% 24,02% 20,50% 17,06%

 
Source: Estimate of the Study Team. 

 

 

 

 

 

                                            
16 According to the report of the Central Bank of Bosnia and Herzegovina, which relates to the  
   major economic indicators, nominal GDP in Bosnia and Herzegovina in current prices was  
   KM13.497 millions in 2004, which is higher than forecasted value by around 4%, whereas  
   real GDP in 2004 was higher by 6% comparing to 2003, which is 0,5% higher than  
   forecasted value. This points out the cautious approach in forecasting.   
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Table 2-11. GDP growth projection for zone groups till 2040 

ZONE GROUP 2004 2010 2015 2020 2025 2030 2035 2040 

GROUP I 1.394.042 2.000.777 2.665.508 3.519.711 4.496.043 5.695.029 6.787.689 8.003.867 

GROUP II 1.525.524 1.992.704 2.555.639 3.236.416 4.088.649 5.036.566 6.103.265 7.120.074 

GROUP III 526.694 693.849 882.389 1.117.468 1.391.200 1.723.358 2.036.606 2.350.878 

GROUP IV 4.324.687 6.104.920 8.072.068 10.368.341 13.196.543 16.077.064 19.411.633 22.926.559 

GROUP V 2.302.108 3.131.670 4.066.367 5.182.806 6.590.427 8.122.070 9.776.847 11.239.598 

GRUPA VI 2.906.904 4.075.335 5.394.036 7.174.874 9.105.246 11.551.337 13.971.458 16.354.679 

TOTAL 12.979.960 17.999.255 23.636.007 30.599.616 38.868.109 48.205.424 58.087.499 67.995.655 
  

Table 2-12. GDP per capita growth projection for zone groups till 2040 

ZONE GROUP 2004 2010 2015 2020 2025 2030 2035 2040 

GROUP I 2.806 3.779 4.787 6.051 7.576 9.453 11.227 13.192 

GROUP II 3.900 5.067 6.488 8.199 10.307 12.634 15.233 17.682 

GROUP III 2.479 3.267 4.165 5.307 6.713 8.406 10.017 11.659 

GROUP IV 4.296 5.688 7.236 9.057 11.360 13.642 16.394 19.272 

GROUP V 2.862 3.827 4.913 6.213 7.872 9.666 11.617 13.335 

GRUPA VI 3.051 4.100 5.274 6.866 8.581 10.700 12.828 14.884 

GDP p/c BiH 3.359 4.477 5.725 7.267 9.130 11.199 13.436 15.659 
 

Source: Estimate of the Study Team. 

 

2.5 Motorization 
 

A comparative analysis of the regression results have been used for the 

motorization forecast in Bosnia and Herzegovina among three methodology 

approaches as follows: 

 

 use of the logistic (“S”) curve; 

 ratio between GDP and motorization, i.e. number of registered vehicles, 

and 

 use of the forecast from Study of Master Transport Plan for Bosnia and 

Herzegovina by JICA. 
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Logistic or “S” curve is a method usually used with availability of data on 

number of registered vehicles against population when the information on the 

motorization level is being derived, i.e. number of registered cars at 1.000 

inhabitants. The curve is calculated from the elements as follows: 

 

 (a) - level of saturation, adopted 450 cars per 1.000 inhabitants (based 

on achieved motorization level in 2002 in 25 countries of EU amounts to 

463 cars per 1.000 inhabitants; 

  (x0) - motorization in the initial year of the treated period; 146 cars per 

1,000 inhabitants in Bosnia and Herzegovina in 2004; 

  (t) - any future year;  

 (r) - increase (x0) in the year t=0; adopted 7,64% based on the 

calculated average coefficient of the motorization flexibility and GDP of 

four neighbouring countries (Croatia, Bulgaria, Romania and Hungary) 

for 1999 to 2002 and the real increase of GDP in Bosnia and 

Herzegovina in 2004 against 2003. 

 

Result of the regression analysis is presented by the light-blue curve in figure 

2-5. The curve indicates to approaching the forecasted density point at the end 

of the treated period (2040) and the motorization in that year is 435 cars per 

1.000 inhabitants in Bosnia and Herzegovina. 

Ratio between GDP and motorization is also one of methods for establishing 

the motorization regression. For the treated past period 1999 to 2002 when 

relatively steady motorization increase registered has been significantly higher 

then GDP increase in given countries. The flexibility coefficients vary from 1,23 

in Romania to 1,56 in Croatia. 

Applying the real GDP increase in Bosnia and Herzegovina pursuant to the 

previously carried out forecasting GDP increase the calculation of the 

motorization increase in Bosnia and Herzegovina has been made. The result of 

such regression analysis is presented by the pink curve on the attached Figure. 

The curve indicates to roughly linear motorization increase achieving 599 cars 

per 1.000 inhabitants in the last year of the treated period (2040). 

In the Study “Master Plan of Transport for Bosnia and Herzegovina” by JICA 

the forecast has been made by making the GDP/motorization ratio per capita. 
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The forecast results are presented by yellow curve in the Figure 2-5. Data for 

time periods in 2010, 2015 and 2020 shows minor differences between the 

forecast and one made by the logistic curve. However there should be noted 

that the base for the forecast from Master Plan Study has been overestimated 

since the motorization at that time in Bosnia and Herzegovina has reflected 

unreal conditions caused by over imported second hand vehicles mainly. 

Motorization registered in Bosnia and Herzegovina in 2000 to 2005 is 

significantly lower then one forecasted in Master Plan Study. 

Following cross analysis of all three methodological approaches, the trend 

presented by the logistic “S” curve is estimated as the most acceptable one.  

Also the same trend is adopted for calculating of the forecasted motorization 

per zones in Bosnia and Herzegovina. In that case only the element (x0) varies 

per zones (number of registered cars per 1.000 inhabitants in each zone). 

Saturation level (a=450 cars/1.000 inhabitants) and the increase rate 

(r=0,0764) stay same for every zone, i.e. the forecasted number of vehicles for 

Bosnia and Herzegovina is distributed to the zones as per contribution of each 

zone in total number of vehicles for the initial period. 
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Figure 2-5. Motorization growth in Bosnia and Herzegovina 
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3 EXISTING ROAD NETWORK IN BOSNIA AND 
HERZEGOVINA 

3.1 Basic data and major characteristics 
 

Total road network length in Bosnia and Herzegovina is 22.501kms, of which 

3.750kms are trunk roads, 4.751kms are regional roads and around 14.000kms 

are local roads17. In total, 14.020kms of roads are paved.  

Trunk roads density is 7,3km/100 sq. kms. Trunk roads network includes 

20kms of the motorway section Jošanica-Visoko, as well as 10kms of four-lane 

expressway section Banja Luka-Klašnice. Construction of the motorway section 

Klašnice-Mahovljani (8kms) is in course.  

Geometry parameters of the roads are conditioned by the terrain characteristics 

and limited possibilities of funding during their construction. Most of sections 

along the roads do not enable operation conditions in accordance to their road 

class,  traffic volume and composition, which is contributed by inadequate 

maintenance also that is limited by available budget funds.  

In period from 1996 up to the date, investment activities were directed to the 

rehabilitation of destroyed structures and other types of war damages along the 

network, local reconstructions and improvement of pavement condition, which 

was mainly carried out by international donations and loans.  

Thankfully to the aforesaid activities, relatively satisfactory condition is 

achieved on pavements along majority of trunk and regional roads, which is 

confirmed by results of the pavement condition survey carried out within the 

project stated in footnote 17. However, all adverse impacts of unfavourable 

technical parameters remained, and they are worsening constantly along with 

the increase of traffic volumes.  

The consequences of such condition are relatively low running speeds and very 

bad situation of road safety with numerous so-called “black spots“. 

 
                                            
17 Data source for trunk and regional roads: BCEOM, FINNROAD, Zavod za  
    saobraćaj GFS "Bosnia and Herzegovina Road Management and Safety Project; Road,  
    Bridges and Tunnels Data Base", 2005.  
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3.2 Relevant network of existing roads in Corridor Vc 
 

From the theoretical standpoint, the "relevant existing road network" related to 

the study of motorway construction in the Corridor Vc consists of all existing 

roads on which the motorway construction will have the impact in terms of 

changes in traffic flows. In practical terms, the relevant network is the network 

of existing roads that will experience a significant change of traffic flows due to 

the construction of a new road, i.e. a change that cannot be ignored. 

In this concrete case, it is about the construction of a motorway - the highest-

ranking type of a roadway facility - which is primarily destined to the transit 

traffic and long-distance interurban traffic, i.e. to traffic that is currently operated 

along the existing trunk and regional roads network. This means that the 

"relevant existing road network” refers to the part of the existing network of 

trunk roads, which will experience a significant change of traffic flows and 

conditions, accompanied by a possible connection of certain sections of 

regional roads with higher traffic intensity, that will be directly linked to the 

motorway. 

Following the analysis of the existing trunk and regional roads network, 

available traffic information and analysis of the general route of the future 

motorway within the wider corridor area, including alternative routes studied 

previously, and after consultations with the Client, in December 2004 the 

Consultant identified and proposed, whereas the Client adopted the "Relevant 

existing road network" for the entire Corridor Vc. The identified "Relevant 

Network" is presented in the Figure 3-1. 

In course of traffic modelling and forecasting, as well as the Project evaluation, 

the identified "Relevant Network" might be supplemented by necessary links 

and thorough city roads.  

That means the number of considered sections, or to say links of the existing 

network at application of software models (VISUM 9 and HDM-4) might be 

higher than stated.  
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Figure 3-1. Relevant network of existing roads 
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3.3 Road data for sections of the "Relevant Network" 

 

The following principal sources of information were used: 

 

 Cadastre of the trunk roads network in SR BiH surveyed in 1982, and 

complemented in 1985; 

 Map of trunk and regional roads in Bosnia and Herzegovina issued in 

1991; 

 Preliminary and detailed design documents for rehabilitated sections 

that were available; 

 Pavement structure cadastre for the trunk roads network in B&H; 

 Topographic maps (scale: 1/25.000); 

 "Bosnia and Herzegovina Road Management and Safety Project – 

Road, Bridges and Tunnel Data Base" BCEOM, FINNROAD, 

Transportation Department, 2005. 

 

The following information - taken from road cadastres, preliminary designs, and 

detailed designs - was registered for each section:  

 

 radii, 

 turning angle, 

 longitudinal gradient, with length of such gradient, 

 width of pavement, and 

 shoulder width. 

 

The pavement structure cadastre for the trunk roads network in B&H served as 

the basis for collection of information about pavement structure courses. 

In addition to this cadastral information, we used the sounding data provided by 

BCEOM.  

Based on collected data for each section of the "Relevant Network", identified 

and calculated values are given by table 3-1. 

Road data include all required inputs for applied software models (VISUM9, 

HDM4 and HCS).  
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4 PREVIEW OF DESIGNED MOTORWAY 

4.1 Overview of important stages of technical documentation and 
alignment selection 
 

First studies of the alignment and conceptual Designs of the motorway through 

Bosnia and Herzegovina on direction North-South started 40 years ago, when 

river valleys of Bosnia and Neretva assessed as the most favourable for 

corridor of the future motorway alignment (today Corridor Vc). Activities at that 

time resulted by start of motorway construction in stages on section Zenica-

Sarajevo in 1972, when half-profiled motorway construction started. Completion 

and putting into operation of this project were in 1975.  

In the meantime, numerous studies and designs were carried out, which 

enabled the start of full-profile motorway construction along the following 

sections: 

 

 Jošanica-Podlugovi, motorway is in operation, 

 Podlugovi-Visoko, motorway has recently put into operation18, 

 Visoko-Kakanj and Jošanica-Blažuj (Vlakovo), in preparation. 

 

However, intensive stage of carrying out the technical documentation along the 

whole Corridor Vc, from the northern to the southern border between Bosnia 

and Herzegovina and Croatia, started by endorsing the "Contract for execution 

of planning-study documentation" between the Ministry of Communications and 

Transport of Bosnia and Herzegovina and Consortium of Consultants, as Joint 

Venture composed of nineteen (19) partners. The Contract was made in 

October 2004, and it includes the execution of the following documentation: 

 

 Technical Study,  

 Background for spatial-planning documentation,  

 Execution, optimisation and verification of the Conceptual Design,  

                                            
18 This section of the motorway was officially put into operation on July 10th 2006.  
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 Environmental Impact Study,  

 Preliminary Design,  

 Traffic Study,  

 Pre-feasibility Study, and  

 Feasibility Study. 

 

By end of 2005, all contracted planning-study documentation was completed 

and verified, except Preliminary Design, Feasibility Study and Environmental 

Impact Study.  

Within the Conceptual Design, several alignment variants were drawn and 

technically elaborated on maps in scale 1:5.000, from which the most 

favourable alignment was adopted by the proper procedure of competent 

authorities based on selection arisen from multi-criteria analysis.  

Traffic Study and Pre-feasibility Study were carried out for selected alignment 

of the motorway. The Pre-feasibility Study proved social-economic justification 

of the Project on its whole length, and conditionally proved financial-market 

feasibility for the most of sections.   

Afterwards, activities started on execution of Preliminary Designs and 

Environmental Impact Studies. Drafts of Preliminary Designs and 

Environmental Impact Studies were completed in May 2006, whereas the final 

documentation was completed in the second half of 2006 upon the review 

procedure and the second round of public consultations.  

 

4.2 Basic technical and operational characteristics of the selected 
alignment 

 

4.2.1 Technical characteristics of the alignment 

 

In accordance with the contracted Terms of Reference, designing activities 

applied TEM standards (TEM Standards and Recommended Practice, Third 

Edition, February 2002), for speed V=120kph. 
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The exception of this rule is the part of the alignment on section Donja 

Gračanica-Kakanj, where existing M17 trunk road is widening to the motorway 

in length of 2,46kms, which was designed on the basis of domestic standards 

and regulations ("Pravilnik o osnovnim uslovima koje javni putevi izvan naselja i 

njihovi elementi moraju da ispunjavaju sa gledišta bezbijednosti saobraćaja" – 

Official Gazette of former SFRJ 35/81). 

The position of the motorway alignment is determined by the mutual impacts of 

numerous factors, among the most significant are: technical regulations and 

standards, spatial-urban restrictions, geomorphologic conditions, geological 

conditions, hydrology conditions, ecology requirements, functional-operational 

requirements and of course, requirements of economical-financial profitability 

and feasibility.  

Basic technical parameters: alignment length (km), average gradient (%), 

curvature (o/km), minimum curve radii (m), average alignment altitude (m), total 

length of bridges (km) and total length of tunnels (km) are given by table 4-1 for 

all designed sections.  

Total length of the alignment is 290,62kms and it is divided in two sectors: 

Svilaj-Kakanj, in length of 144,72kms and Vlakovo-southern border with R. 

Croatia, in length of 145,90kms. The section in between Kakanj-Vlakovo, which 

is in implementation stage, is not the subject of this Study.  

As it can be stated from the tabular overview, technical features of the 

alignment along individual sections are very different, which is primarily 

consequence of the terrain conditions. On the section between Svilaj and 

Rudanka, all sub-sections have flat terrain features with average altitudes in 

range 100-140m, gently undulating and without tunnelling. Southwards, terrain 

and climate conditions are complex and the alignment traverses through from 

the hilly to the extremely mountainous areas, reaching the maximum altitude of 

781,6m with gradients up to 5% and very demanding and expensive structures 

and tunnels. Alignment portion on structures and tunnels reaches over 70% on 

some sections. In such terms, highlighted sections are from Lepenica to 

Mostar.  
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Terrain heterogeneity along the motorway alignment is followed by 

heterogeneity of geological, geo-physical and geo-technical conditions, 

hydrology characteristics, spatial-environmental and other conditions and 

requirements, which in all affects on the alignment's characteristics, volume of 

works and complexity of technical solutions.  

Detailed descriptions and overviews of all technical solutions are presented in 

the voluminous technical documentation at the Preliminary Design level of the 

motorway.  
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Table 4-1. Technical parameters of designed sections of the motorway 

 
 

Source: The Study Team.  
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Cross-section of the motorway is composed of: 

 

 2x2 traffic lanes width of 3,75m, in total 15,00m,  

 2 emergency lanes width of 2,50m, in total 5,00m,  

 central reserve width of 4,00m,  

 shoulders 2x1,00m, in total 2,00m, and  

 berms beyond the shoulder slopes 2x2,0m, in total 4,00m.   

 

Total cross-section width is 30,00m. Edge markings 2x2x0,25m are included in 

the central reserve and emergency lanes.  

Pavement structure is sized specially for each section in relation to the 

forecasted traffic and other impact factors, and it differs in number, type and 

thickness of layers.  

Bridges and tunnels are designed as separate structures for each driving 

direction. Bridges and tunnels in length up to 500m have the emergency lane of 

unchanged width, whereas tunnels longer than 500m do not have emergency 

lanes but they have lay-bays at the appropriate distance.   

Drainage of the motorway is designed as outer drainage system, over culverts 

and trenches out of the roadbed, and with closed inner drainage system, which 

is composed of main and secondary collectors, hatches, outlets, rigols, various 

types of trenches and various types of filters.  

 

4.2.2 Functional and operational characteristics of the alignment 

 

Motorway in Corridor Vc is foreseen as a closed toll-motorway. That made the 

condition to design toll-plazas on each access to the motorway, which was 

done in the Preliminary Design. In total, 21 toll-plazas are foreseen as much as 

access interchanges to the motorway are, excluding interchange at Johovac as 

future link with the motorway Banja Luka-Doboj, as well as section Vlakovo-

Kakanj. Average distance between the interchanges is 13,8kms. Allocation of 

access links enables the connection to all trunk roads and regional roads within 

the considered corridor, as well as to major settlements.     
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Major cities Doboj, Zenica and Mostar have the connections on both northern 

and southern sides. Allocation of access links with average distance of 

13,8kms provides functional unity of the motorway and other road network but it 

increases costs of construction and operation.  

In that sense as illustration, junction called Medakovo is 6kms away from 

junction Karuše and it provides the most favourable link to Tešanj but increases 

costs of construction and operation.  

Construction of the motorway will not put in unfavourable position the users on 

alternative roads, which do not want to use the motorway, except on section 

Kakanj-Zenica, where the existing portion of the trunk road converts into the 

motorway, but this section includes designed alternative road with appropriate 

features.  

Operational characteristics of the motorway are determined by its technical 

parameters and equipment that provides the highest service level along with 

the maximum safety. The motorway is designed with parameters that allow 

speed equal and over 120kph, with certain speed reductions to 100kph and 

80kph under extremely difficult terrain conditions. Reduction of allowed speeds 

within the limited time intervals may come in course of a year because of 

unfavourable climate conditions, such as fog in river valleys, snowing and ice 

on the motorway sections with higher altitudes. By proper signalisation and 

maintenance, the high safety level should be ensured under these conditions.  

Analysis carried out within the Traffic Study points out on high service level 

within the complete timeframe of considered period.  

 

4.3 Costs of realisation per sections  
 

Summarised overview of realisation costs for each designed section is given in 

table 4-2. Presented costs include the value added tax (VAT), customs duties 

and other types of duties and contributions.  

Composition of costs in accordance with major groups of works is presented in 

the detailed Cost Estimate, which is the integral part of the Preliminary Design 

documentation. This Cost Estimate covers all realisation costs of the motorway, 

including land acquisition, property reimbursements, environmental protection 

and costs of design and supervision of works.  
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Table 4-2. Realisation costs of the motorway per designed sections  

 
Source: The Study Team (Cost Estimates from the Preliminary Designs). 
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5 PLAN FOR REALISATION OF THE MOTORWAY 

Basic results of the previous research stages (findings of the Technical Study, 

traffic volumes, costs of realisation and calculated indicators of economic and 

financial profitability within the Pre-feasibility Study), confirmed the previous 

logical assumptions of justified approach of the motorway construction in 

stages per operational entities of the motorway (sections).   

The whole designed alignment of the motorway, from the northern to the 

southern border of Bosnia and Herzegovina, is split into eight sections (table 5-

1), excluding the ninth section Kakanj-Vlakovo, which is under realisation within 

the special programme.  

At the splitting into the sections along with the consultations and approval of the 

Client, the respected principle was that each section presents complete 

technical and operational entity, which can be constructed and operated 

separately of other sections. Other influencing elements were also taken into 

account such as possibility of different funding and management options over 

the constructed infrastructure.  

The split into eight sections was carried out along with the consultations and 

approval of the Client.  

Table 5-1. Sections for evaluation  

 
Source: The Study Team. 
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The Consultant proposed two options of construction in stages, upon which the 

Client approved Option "2"19, which foresees full-profiled motorway construction 

in accordance with the following schedule: 

 

 Svilaj-Karuše: start 2009-end 2012; 

 Karuše-Donja Gračanica: start 2013-end 2017; 

 Donja Gračanica-Kakanj: mid 2008-end 2011; 

 all sections from Vlakovo to Jablanica: start 2013-end 2017; 

 Jablanica-Mostar North: start 2013-end 2017; 

 Mostar North-Southern border with R. Croatia: start 2009-end 2012. 

 

Section Vlakovo-Kakanj in length of 45,35kms is under construction. Up to the 

date, 20kms of this section has been constructed and its completion is 

expected by end of 2009.  

All sections include the land acquisition procedure within the given timeframes, 

which should be carried out in accordance with the schedule that will enable 

construction of major structures and tunnelling after 6 months, whereas 

remaining works upon one year from the planned start of realisation.  

 

                                            
19 Letter from BH Ministry of Communications and Transport, no. 06-10-1/06 on April 21st  
   2006. Option “1” has foreseen construction of the full-profiled motorway on sections 1, 3   
   and 8 in period up to 2012, whereas other sections to be constructed as the half-profiled  
   motorway in period up to 2013 and its widening to the full profile in the period up to 2022.    
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Figure 5-1. Adopted plan for construction of the motorway 
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6 IMPACT OF THE MOTORWAY ON ENVIRONMENT 

6.1 Legislation basis and the EIA procedure 
 

In July 2003, a Law on Environmental Protection was adopted in unique text for 

territory of Bosnia and Herzegovina and published in Official Gazette of 

Federation of Bosnia and Herzegovina no. 33/03. Additionally, the "Regulation 

on Facilities Requiring Mandatory EIA and Requiring Environmental Permit for 

operations"  was published in April 2004 in Official Gazette of Federation of 

Bosnia and Herzegovina no. 19/04. According to that Regulation, the procedure 

of mandatory EIA is to be carried out for the following infrastructure projects:  

 

 construction of primary railway lines or lines of I and II category, 

 construction of airports for aircrafts and helicopters of capacity higher 

than 5,7 tons,  

 construction or extension of runways with basic length of 500m, 

 construction of motorways,  

 construction of a new road or alignment and/or widening of the existing 

road with two or less lanes in order to get four or more lanes, whereas 

such a new road or widened part of the road would be 10kms long or 

longer with continuous length, 

 inland waterways and river ports with permission to operate with vessels 

of over 1.350 tons, and  

 trade ports, harbours for transhipments linked to the hinterland and 

outer ports (except ferry port), which can accommodate vessels of over 

1.350 tons. 

 

Law on Environmental Protection mostly adopted requirements and procedures 

of the EIA from the European Union. This also includes the participation of 

public in the complete process of the EIA.   
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The procedure for submission of the application for the Environmental Permit 

requires to undertake the EIA and to report about the conclusions in separate 

documents, which the Investor/Client submits to the competent authorities as 

supporting documents along with the application. Before the implementation of 

a project starts, the Investor/Client asks for the Permit from the competent 

authority for issuing of the Permits – Federal Ministry of Physical Planning and 

Environment of FB&H, or RS Ministry of Urbanism, Civil engineering and 

Ecology. The Environmental Permit is the result of the EIA.   

Section IX of this Law, "Environmental Impact Assessment", in articles 53-65, 

specifies legal requirements and procedures. As the first formal step of this 

procedure, a project is to be presented to the representatives of institutional 

stakeholders and wider public from the affected area about initial environmental 

impact assessment. In each of administrative units affected by a project, the 

Investor/Client and competent ministries are having the public consultation 

meetings about the planning. As the result of the Preliminary EIA, the 

competent ministry issues the Decision and requests from the Investor/Client to 

carry out the Environmental Impact Study, as the second step of this procedure 

or terminates further procedure in case that the competent ministry assesses 

that results of the Preliminary EIA indicate the negligible impacts, which are not 

the subject of further research within the scope of the Environmental Impact 

Study and prepares the Environmental Permit.   

The process of the EIA should provide the decision-makers with indications of 

possible consequences of their actions and to propose mitigation measures.  

The EIA identifies, describes and estimates in a proper way direct and indirect 

effects of a project in the following factors: 

 
 Human beings, fauna and flora;  

 Soil, water, air, climate and landscape; and 

 Material goods and cultural heritage. 

 
The EIA includes the following major sections:  

 
 Description of a project;  

 Description of basic components of the environment;  

 Description of expected impacts; and 
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 Description of mitigation measures. 

 
Basic components of the environment are:  

 
 Geology and soil;  

 Hydrology (surface and ground waters);  

 Climate and air quality;  

 Vegetation and animals (flora and fauna);  

 Landscape;  

 Material goods in the human environment; and  

 Cultural-historical heritage and natural goods. 

 

If the decision of the competent ministry is in direction of the need to implement 

the second stage, or to say Environmental Impact Study, the general 

composition of the Study is the following: 

 

 Section 1:introductory information about the document of Environmental 

Impact Study, legislation background, methodology, data collection 

process for the Study and overview on content of the Study;  

 Section 2: description of a project with rationale of spatial positioning, 

type of a project, implementation plan of a project, components of a 

project and size of a project;  

 Section 3: description of basic environmental conditions, including 

physical resources, ecology resources and social-economic conditions 

in the project's area;  

 Section 4: assessment of possible adverse ecological and social 

impacts of a project along with identification of adequate mitigation 

measures;  

 Section 5: draft of Environmental Management Plan. 

 

Upon realisation of the second stage of the EIA, the second round of public 

consultations is to be organised with the same stakeholders in the project's 

area as it was in the first round, in order to check the fulfilment of conditions in 

the Study given by the previous procedure and its final adoption for the 

procedure of Environmental Permit issuing for a project.   
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6.2 Preliminary Environmental Impact Assessment 
 

Problems of environmental impact assessment for the planned construction of 

the motorway from Svilaj to the southern border with R. Croatia were firstly 

analysed in the first stage within the scope of Preliminary Environmental Impact 

Assessment.  

Within the Preliminary EIA the following issues were studied: noise, vibrations, 

airborne pollution, water, soil, land reclamation, flora and fauna, visual 

pollution, natural and cultural heritage, as well as some other relevant impacts. 

The land occupancy map was made showing the main land use patterns: 

populated areas with respective lands, great industrial facilities, airports, water 

surfaces and wetland habitats, agricultural land, forests and forest land, 

meadows and other grassy vegetation, and barren areas such as rocky land, 

gravel deposits and open air pits. These nine land occupancy categories were 

mapped in such a way that the smallest area on the map is 2 hectares.  

Based on the analysis of possible influences and protection measures required 

in individual areas, the evaluation of alternatives of the Corridor was carried out 

based on the Synthesis map showing limitations and on multi-criteria analysis 

methodology. 

The objective of the Preliminary EIA was to: 

 

 examine situation in the Corridor under study,  

 identify potential impacts on environment and possible environmental 

losses,  

 identify impacts that have to be avoided either due to legal requirements 

or to high value of resources belonging to natural and cultural heritage,  

 identify impacts which, although not regulated by law, have to be 

mitigated based on expert opinions formulated to this effect. 

 

Although this is not a current practice on projects of this type, the study and 

design activities were conducted in parallel, which proved to be highly 

beneficial. In this way, the documents needed for preliminary evaluation of 

environmental impacts were prepared in parallel by three expert groups: 
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 environmental engineers (experts for the preservation of the quality of air, 

water and soil, preservation of biological diversity, cultural heritage, 

landscape, etc.); 

 physical planning experts and 

 designers (including geologists, seismologists, hydrologists).  

 

Each of the expert groups analysed in details the wider area of the project by 

focusing on their respective field of expertise and determined to what extent the 

area under study is sensitive to the construction and subsequent use of the 

motorway. In this respect, they were required to define whether: (i) according to 

their profession the motorway is not acceptable on the studied micro-location; 

(ii) the motorway can be built if there in no other alternative; (iii) the motorway 

can be built but with specific limitations; (iv) the Motorway can be built without 

any limitation. 

The most favourable alternative was selected at the Conceptual Design level, 

based on the multi-criteria analysis. One of the criteria considered in the 

analysis were the limitations in respect to environmental protection, which are 

defined by this document. 

The results of the first round of the public consultations on documentation for 

the Preliminary EIA are the basis for formulation of the Terms of Reference for 

preparation of the Environmental Impact Study. The Environmental Impact 

Study will be prepared simultaneously with the preparation of the Preliminary 

Design. Therefore, the environmental requirements will be fully included in the 

designing procedure.  

  

6.3 Environmental Impact Study 
 

Upon realisation of the Preliminary EIA and the first round of public 

consultations in the affected area, competent ministries in both entities made 

the "Decision to carry out the Environmental Impact Study" for the project of 

Motorway in Corridor Vc. This decision includes the obligation of the Consultant 

to mandatory consider the results of the first round of public consultations with 

institutional stakeholders (municipal administrations, power supply company, 

telecommunication company and other utilities) and wider public represented 
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by inhabitants in the affected areas of the future Corridor in the analysis within 

the scope of the Environmental Impact Study. Also, it is defined and stipulated 

part of the content, which the Environmental Impact Study must consider in a 

way as it is described in section 6.1. Composing part of this documentation is 

Non-Technical Summary, which includes the brief resume of essential 

information given in the Environmental Impact Study, avoiding the technical 

expressions, detailed information and scientific clarifications.  

Based on that, the environmental impact of the motorway was considered as: 

 

 the impact due to motorway construction or impacts related to such 

construction (e.g., transport of equipment to the construction site, 

temporary and final storage of earth material, pollutant emission, noise 

during construction, etc.); 

 the impact due to existence of the motorway itself (use of land, influence 

of motorway regarded as an obstacle in space, visual impediments, etc.); 

 the impact due to motorway operation, i.e. impacts caused by traffic and 

road maintenance activities (emission of gases and powdery substances, 

water draining from the road and containing polluting substances, 

emission of noise, etc.). 

 

In addition to the input provided by environmental engineers, the environmental 

analysis was also conducted in the phase of design work from the aspect of 

motorway construction (construction site organization, equipment disposition, 

impacts due to equipment use, use of construction materials, etc.), from the 

aspect of traffic (prevention of noise, air and water pollution), and from the 

aspect of motorway operation and maintenance (monitoring of impacts, 

cleaning and maintaining waste water purification devices, etc.). Thus, the 

following environmental aspects were considered: 

 

 social-economic influences (improved or deteriorated access to 

workplace, reduction or increase in the value of land, general change in 

social-economic living conditions); 

 change of land occupancy and land pollution; 

 impact to ground waters and prevention of water pollution; 
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 prevention of air pollution; 

 prevention of noise and prevention of disturbance by headlights; 

 protection of natural and cultural (developed) landmarks and resources; 

 landscape protection and improvement; 

 impact to ecosystems, plant and animal species and communities, with a 

special emphasis on protected species and areas; 

 traffic safety and reduction in the number of accidents caused by traffic 

and natural hazards and disasters. 

 

As to the use of land for the motorway construction, the use of valuable land 

(agricultural land) was avoided whenever this was practicable and justified from 

the economic standpoint. 

While the emission of pollutants from motor vehicles is gradually reducing due 

to development of new types of engines, some new developments as to noise 

reduction cannot be seen. 

In course of preparation of the Environmental Impact Study, the noise impact 

along the sections of future motorway was modelled in details, taking into 

account the terrain configuration, as well as the content in the areas 

(settlements, buildings), upon which the effect of protection measures was also 

modelled in order to achieve restrictions stipulated by the law.  

All areas and structures that are in any way significant for the preservation of 

biological and geological diversity, and for the safekeeping of cultural and 

historical value of natural and developed resources and landmarks, have been 

identified. In this respect, the following measures will be taken: (i) some 

significant areas will be avoided - this principle has so far been respected, (ii) 

some objects will be relocated i.e. transported to museums or other suitable 

places, and (iii) archaeologists will obligatorily be present during the motorway 

construction on specified sections. 

Care will be taken in the subsequent stages of design work to protect the 

natural landscape, i.e. to model the new landscape when necessary, so that 

the surrounding scenery is interesting and picturesque, and the driving pleasant 

(and not strenuous to drivers). 
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During the route selection, the impacts on ecosystems were also given full 

consideration, and limitations formulated by environmental engineers were 

taken into account. Additional measures relating to possible wildlife migration 

along or across the motorway will be solved in the ensuing stage of design 

work. For the time being, wildlife crossings are planned on appropriate 

locations, which should be sufficient, when combined with the planned roadway 

structures (bridges, viaducts, crossings), for the normal functioning of 

ecosystems. 

In course of the Preliminary EIA and public consultations the meteorological 

data related to the corridor area were identified, which are analysed in details 

for the selected alignment and specific design solutions are provided to reduce 

the possibility to experience accidents related to the weather conditions.    

The second round of public consultations and post-review procedure based on 

internal review of the Client and results of public consultations were carried out 

for the Environmental Impact Study along all design lots of the future Motorway 

in Corridor Vc. The exceptions are sections within Lot 1 located in RS where 

the second round of public consultations is to be carried out because of 

different order in the procedure defined by the legislation of this entity. In the 

meantime, the procedure for obtaining the Environmental Permit has started for 

other sections. 

It is also necessary to highlight that all foreseen required measures for 

protection of individual environmental components are included in the designed 

solutions at the Preliminary Design level and based on which the costs arisen 

that are included as the separate item in the Cost Estimates of the Preliminary 

Design. These costs are included in the total costs of realisation of the Project, 

as it is stated in section 4.3 of this Study.  
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7 TRAFFIC ANALYSIS AND FORECAST 

 
7.1 General notes 

 

Detailed investigation of the existing traffic on the relevant road network in 

Bosnia and Herzegovina, as well as the future traffic forecast, were carried out 

within the Traffic Study realised in the scope of the Contract for the elaboration 

of the Planning-Study Documentation Lot 5 and Lot 6, Project "Corridor Vc 

Motorway".  

Since the Traffic Study was based on the data obtained by automatic and 

manual traffic count and polling in the year 2004, an additional analysis was 

carried out of the automatic count data collected in the year 2005, as well as of 

the control manual counting and polling carried out in May 2006. The analysis 

of data collected in the year 2005 served for the comparison of the traffic 

forecast and recorded automatic counting data collected in 2005. On the other 

hand, the additional manual counting and polling performed in 2006 served for 

the collection of information on "willingness to pay toll" and impact of the toll 

charge to the traffic shift from the motorway.  

The investigations carried out within the Traffic Study and its updating were 

focused to the identified "Relevant network of the existing roads", proposed by 

the Consultant and accepted by the Client (Figure 3-1); however, due to the 

presented needs they were extended to the remaining part of the network. All 

the traffic analyses and forecasts were performed uniquely for the entire 

Corridor. A summarised presentation of the performed investigations and their 

results is presented in this chapter, in the form and volume aligned with the 

requirements of this Study. 
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7.2 Methodology of analysis of volume and structure of the existing 
and future traffic 

 
The analysis of the volume and structure of the existing traffic included the 

following basic activities:  

 

 analysis and elaboration of the available data on traffic in the period 

until the end of the year 2004, 

 additional survey of the traffic (counting and polling) in December 2004, 

 input and electronic elaboration of the poll and counting sheets, 

including the presentation of results,  

 control traffic survey on a reduced number of locations, which was 

carried out in April 2005,  

 elaboration, systematisation and presentation of cumulative results,  

 elaboration of the automatic counting data for the year 2005, and 

 additional manual counting and polling carried out in May 2006, 

including the elaboration of results and elaboration of a database for 

2005. 

 

The collection and elaboration of data on the existing traffic resulted with 

tabular and graphical presentations of the traffic volume and structure (AADT 

for six categories of vehicles and cumulatively) on the relevant existing 

network, and a calibrated trip origin and destination matrix (OD matrix). Traffic 

forecast within the Traffic Study was carried out for two scenarios of traffic 

growth rate in the period from 2004 to 2042: 

 

 scenario "A" with falling growth rates in the range from 5,7% to 3,1%, 

and 

 scenario "B" with the falling growth rates ranging from 5,8% to 3,2%. 

 

Traffic forecast and distribution to the network with and without investments 

was carried out with a simulation model VISUM 9, whereat it was assumed that 

the whole motorway would be opened for traffic in 2013. In order to meet the 

needs of this Study, a significant change was introduced, in comparison to the 

Traffic Study and Pre-feasibility Study: apart from the analysis and elaboration 
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of the database for year 2005, the simulation process included the newly 

adopted dynamics of realisation of individual motorway sections.  

This resulted in the following: instead of the previously assumed unique 

network with investments considered in the period from 2013 until 2042 we 

gained a dynamically variable network that changes in compliance with the 

dynamics of realisation of individual motorway sections. 

Specifically, the existing road network including the motorway section Kakanj-

Vlakovo, which will be opened, was treated as the network without investments 

(M0) in 2012. The network with investments includes the following:  

 

 year 2012 (M1); network (M0) plus motorway section Donja Gračanica-

Kakanj,  

 years 2013-2017 (M2); network (M1) plus motorway sections Svilaj-

Karuše and Mostar north – South Border with the Republic of Croatia,  

 years 2018-2047 (M3); network (M0) plus completed motorway in the 

whole length. 

 

7.3 Analysis and elaboration of the existing traffic data 
 

The analysis included all the available investigations of traffic in Bosnia and 

Herzegovina BiH20 in the period from 1998 to 2004, as follows: 

 

 Updated Feasibility Study for the construction of the Zenica-Sarajevo 

Motorway, IPSA Institute, 1998,  

 Traffic Count on Sarajevo-Zenica Road, IPSA Institut, 1999,  

 The JICA Study on Bosnia and Herzegovina Transport Master Plan 

(BIHTMAP), JICA Study Team, 2000,  

 Traffic Study Tuzla - the Sava river, Transportation Department of the 

Faculty of Civil Engineering in Sarajevo, 2001, 

 Report of deduced AADT of 2002 on the main roads network in the 

Federation of Bosnia and Herzegovina, Transportation Department of 

the Faculty of Civil Engineering in Sarajevo, 2002,  
                                            
21 The complete report is presented in the offprint entitled: “Analysis of the Existing Data on  
    the Traffic in the Road Network in Bosnia and Herzegovina” – Transportation Department  
    of the Faculty of Civil Engineering in Sarajevo, January 17th 2005.  
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 Traffic count of the road network in the Republic of Srpska in 2002 and 

2003, Republic Road Directory of the Republic of Srpska,  

 Report on traffic survey results obtained for the purpose of updating of 

the Feasibility Study for the Sarajevo bypass, Transportation 

Department of the Faculty of Civil Engineering in Sarajevo, 2001,  

 Traffic intensity on the main and regional roads network of the 

Hercegovačko-neretvanska County/Canton in 2003,  

 Traffic survey results from December 2003 on the route Visoko-Lašva 

and calculation of AADT for 2003, IPSA Institute, 2004, and 

 Database of roads, bridges and tunnels, BCEOM and Transportation 

Department of the Faculty of Civil Engineering in Sarajevo, 2004. 

 
The performed analysis with the results presented in the above-listed reports, 

enabled formation of a preliminary image of the traffic situation in the Corridor 

Vc zone and on the wider road network in Bosnia and Herzegovina.  

 

7.4 Additional and control traffic surveys 
 

Multiple additional and control surveys were performed since all the preliminary 

available data were not sufficient to create an overall image and form a valid 

database for the execution of the forecast of traffic needs, socio-economical 

evaluation and financial-marketing evaluation of the project.  

The additional traffic survey on the relevant Corridor Vc network carried out in 

December 2004 included polling, traffic count on poll posts, traffic counts 

performed over several days on the remaining part of the relevant network, 

traffic survey performed with the portable automatic counters and traffic survey 

performed with permanent counters.  

Polling of drivers was carried out on 21 locations in one direction and on two 

locations in both directions. It took place on Tuesday, December 14, 2004, 

Wednesday December 15, 2004 and Thursday, December 16, 2004. The traffic 

count was organised on the polling locations, over the period of 24 hours. The 

vehicles were recorded by structure, time and directions. The polling and traffic 

count started simultaneously on each polling location and polling was carried 

out first. The traffic count data served for polling expansion to the whole day.  
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Due to the lack of traffic count history data on the road network in the 

Federation of Bosnia and Herzegovina, manual traffic counts were organised 

on 15 locations over the period of five days: Tuesday, December 14, 2004, 

Wednesday, December 15, 2004, Thursday, December 16, 2004, Saturday, 

December 18, 2004 and Monday, December 20, 2004.  

At the same time, the automatic portable counters were placed on four 

locations to survey the traffic continuously over the period of seven days.  

Furthermore, the data collected with the permanent automatic counters in the 

Republic of Srpska, located on the Corridor Vc and relevant network, as well as 

the data collected by the permanent traffic counters in the Hercegovačko-

Neretvanska County-Canton were also used. These data served for the 

calculation of surveyed traffic expansion factor to AADT.  

A control traffic survey was carried out in April 2005, which included polling, 

traffic count on polling locations and continuous traffic count performed with 

automatic portable counters over the period of seven days. The purpose of 

those control surveys was the amendment of trip characteristics in reference to 

the trip origin and destination and distribution of those characteristics in time 

pattern. Those surveys were carried out in the period from April 4, 2005 until 

April 10, 2005. Since the principal investigation was carried out in December 

2004, some of the trip characteristics were determined on a larger sample in 

April (tourism, distribution of trip purposes during the day connected to the day 

visibility, types of flows of goods and similar). This enabled amendment of data 

expansion factors from determined in December to the whole reference year 

2004. 

The control survey was carried out on two one-way poll stations in sector 

Doboj–Sarajevo and two one-way poll stations in sector Sarajevo–Jablanica, 

on the same locations as in December 2004. Moreover, two new poll stations 

were introduced in the area of Mostar and one on the Šešlije–Derventa road. 

The continuous automatic traffic count over a seven-day period enabled the 

calculation of expansion factor on a day and a week. The automatic portable 

counters were placed on the same four locations as in December 2004.  
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Finally, in order to determine the expansion factors for a month and the 

relevant period of the preceding year, the data collected by the automatic 

counters placed on relevant roads in the Republic of Srpska and the 

Hercegovačko-Neretvanska County-Canton were obtained and used for the 

year 2004. Those data refer to the period from January 1, 2005 until April 30, 

2005. 

The figure below presents all the locations of traffic investigation on the 

relevant network of the Corridor Vc in 2004 and 2005. 
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Figure 7-1. Overview of locations for Traffic Survey in Corridor Vc 
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All the preliminary available traffic data and data obtained in the above-

described additional and control surveys enabled the formation of a database 

and analysis of traffic flows in the year 2004, which is the reference year for the 

traffic forecast within the scope of the Pre-feasibility Study.  

The computer processing of data, performed within the basic analysis, is 

programmed in a package comprising a group of programmes for database 

processing. This part of data elaboration is composed of a series of 

adjustments, of application of a factor to the basic poll database and it results in 

the trip origin – destination matrix, which is of the size 100×100 in this particular 

case – OD matrix for 100 traffic zones of the overall wider concerned area. It is, 

in fact, a sum of three matrices of the same level for three vehicle groups: PV 

(personal vehicles), BUS (buses) and FV (freight vehicles). 

The first adjustment refers to the expansion of the poll pattern in an hour: the 

expansion factors are calculated from the ratio of the number of polled vehicles 

and number of counted vehicles in a given hour, by vehicle categories.  

The next adjustment is carried out in order to obtain the counting expansion to 

a whole day; expansion factors are calculated from the ratio of the number of 

vehicles in the polling interval and number of vehicles in all 24 hours, on the 

particular counting station that suits best the considered polling station in terms 

of spatial attributes (type of road, district in Bosnia and Herzegovina, etc). 

Finally, the calculated ADT (average daily traffic) obtained in the above-

described process is transformed to the required AADT (annual average daily 

traffic) by application of the factors that were calculated for a permanent 

counting station – automatic counter. 

The expansion was performed based on the data collected by the automatic 

counters, which served as representative counting. The three selected counters 

are located on the road M17, on the following locations:  

 

 023 Garevac, section Crkvina – Modriča 1, 

 014 Kladari, section Johovac – Rudanka, 

 015 Karuše, section Karuše – Doboj. 

 

Further analytical elaboration refers to exclusion of multiply counted vehicles.  
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The trips whose route included more than one polling station were counted on 

each station, although the polling was not necessarily repeated (the common 

expression "double counting number" covers multiple counts also).  

This results from the requirement to obtain the final analysis, which would refer 

to AADT. 

The above-mentioned multiply counted trips have to be excluded from the trip 

matrix. The double counting factors are determined by weighing the traffic 

volume on certain sections, which results in calculation of different factor of 

double counting for each individual poll station. 

OD matrix is presented in a table in which the number of trips expressed in 

vehicle/day unit is allocated to each trip origin – destination pair. The trip matrix 

contains only those trips that passed through the polling station. The trips within 

one zone (intra-zone), which take place on the considered section (link) but do 

not pass through the polling station, are not included in to the trip matrix and 

make part of "local" trips. The intra-zone trips (the origin and destination are in 

the same zone) that are recorded on the polling station are expressed on the 

matrix diagonal. 

The trip matrix obtained in the above-described process is still not the final one. 

The trip matrix is allocated to the modelled network by application of the multi-

equilibrium method, which simultaneously allocates all three trip matrices, by 

vehicle categories. The method of "limited capacity“ is used. The allocation 

process is performed in 10 iterations, each containing 10% of the traffic. The 

input variable used in this method is the shortest trip duration time between the 

origin and destination.  

Finally, another control survey was carried out in May 2006 (polling and 

counting) on two locations: Topčić Polje and Počitelj. The survey was carried 

out on May 30, 2006 (Tuesday): the polling was performed in the period from 7 

a.m. to 7 p.m. and counting during all 24 hours. 

The results obtained by the last polling and counting in 2006 served for 

evaluation of the "willingness to pay"21 and verification of certain traffic 

attributes from 2004 (vehicle structure, personal vehicle occupancy, trip 

purpose, age of vehicles, etc.).  

 
                                            
21 The poll sheets were adjusted to the wider purpose of the poll.  
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7.5 Volume, structure and principal characteristics of traffic flows in 
the reference year 2005 
 

Based on the data collected in the above-described way, the traffic flows were 

determined on the existing relevant network in 2005. The volume and structure 

of the traffic flows (for six vehicle categories) are presented in Table 7-1 and 

the overall flows, expressed in AADT, are presented graphically (Figures 7-2 

and 7-3).  

Table 7-1 as well as all consecutive tabular overviews, which refer to the 

forecasted traffic volume and composition, are directly taken over from the 

traffic model in VISUM. Marks of individual sections and order of their 

presentation in tables are the result of the network coding system in VISUM 

and it differs from the order established in tables 3-1 (Relevant network data) 

and 4-1 (Technical parameters of designed motorway sections). This 

somewhat may impose difficulties in following the data but it does not affect on 

the comprehensiveness and reliability of the results.  

The most intensive traffic flows along the Corridor Vc, on the road M17/M5, are 

on the sections Mostar - Gnojnice, Mostar intersection - Hadžići, Doboj -

Karuše, Mostar North - Mostar and Buna – Žitomislići. The average annual 

daily traffic (AADT) ranges between 13,000 and 16,000 vehicles. In reference 

to the connecting roads it could be said that the most intensive traffic flows are 

on the sections Karuše - Jelah (over 12,000 vehicles) and Tromeđa - Čitluk, 

Široki Brijeg - Žovnica, Kaonik - Lašva and Doboj - Gračanica (between 7,000 

and 12,000 vehicles daily).  

The structural characteristics of the flows differ from section to section, which is 

presented in Table 7-1.    
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Table 7-1. AADT on the relevant network M0 in 2005 
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
1 Rudanka - Stanari 18,6 40,0 34,0 10000 43,0 3749 83 56 274 32 107 4301 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
2 Teslić - Jelah 12,0 80,0 74,0 25900 29,7 6390 142 144 682 79 266 7701 83,0% 1,8% 1,9% 8,9% 1,0% 3,4%
3 Tešanj - Jelah 5,8 50,0 38,0 10000 58,4 4281 95 127 890 103 347 5842 73,3% 1,6% 2,2% 15,2% 1,8% 5,9%
4 Granica RH - Šamac 1,7 81,5 79,0 22552 17,6 3037 67 84 516 60 201 3964 76,6% 1,7% 2,1% 13,0% 1,5% 5,1%
5 B. Šamac - Crkvina 4,6 83,0 80,0 27800 20,2 4113 91 113 866 100 338 5621 73,2% 1,6% 2,0% 15,4% 1,8% 6,0%
6 Crkvina - Modriča 15,0 83,0 80,0 27370 19,9 4362 97 120 582 67 227 5455 80,0% 1,8% 2,2% 10,7% 1,2% 4,2%
7 Modriča - Vukosavlje 1,0 70,0 66,0 27370 25,0 5230 116 127 915 106 357 6850 76,4% 1,7% 1,9% 13,4% 1,5% 5,2%
8 Vukosavlje - Podnovlje 16,4 82,0 79,0 23156 21,5 3546 79 110 822 95 321 4973 71,3% 1,6% 2,2% 16,5% 1,9% 6,4%
9 Doboj - Karuše 4,0 84,0 70,0 28178 49,0 10098 224 294 2122 245 827 13810 73,1% 1,6% 2,1% 15,4% 1,8% 6,0%

10 Karuše - Maglaj 19,8 81,0 75,0 27282 28,9 5488 122 179 1388 160 541 7878 69,7% 1,5% 2,3% 17,6% 2,0% 6,9%
11 Ozimica - Žepče 5,9 76,0 60,0 20748 53,7 8269 183 214 1638 189 638 11132 74,3% 1,6% 1,9% 14,7% 1,7% 5,7%
12 Mostarsko R - Hadžići 4,8 81,0 64,0 26366 53,5 11474 255 164 1476 170 575 14113 81,3% 1,8% 1,2% 10,5% 1,2% 4,1%
13 Hadžići - Tarčin 12,9 81,0 77,0 26366 24,2 4786 106 167 871 101 339 6370 75,1% 1,7% 2,6% 13,7% 1,6% 5,3%
14 Modriča - Gradačac 16,2 72,0 70,0 15108 19,1 2283 51 23 348 40 136 2880 79,3% 1,8% 0,8% 12,1% 1,4% 4,7%
15 Šešlije - Derventa 20,8 77,0 74,0 21360 22,0 3137 70 80 942 109 367 4704 66,7% 1,5% 1,7% 20,0% 2,3% 7,8%
16 Doboj - Gračanica 17,6 79,0 71,0 22344 34,4 5442 121 140 1311 151 511 7676 70,9% 1,6% 1,8% 17,1% 2,0% 6,7%
17 Kaonik - Vitez 6,0 67,0 60,0 21862 34,7 5933 132 101 941 109 367 7582 78,3% 1,7% 1,3% 12,4% 1,4% 4,8%
18 Žepče - Zavidovići 10,2 50,0 42,0 10000 43,2 3612 80 88 358 41 140 4320 83,6% 1,9% 2,0% 8,3% 1,0% 3,2%
19 Lucani - Kakanj 10,2 75,0 65,0 24750 45,9 8016 178 225 1948 225 759 11352 70,6% 1,6% 2,0% 17,2% 2,0% 6,7%
20 Podnovlje - Spoj Podnovlje 1,0 83,0 80,0 26948 20,3 3973 88 117 854 99 333 5463 72,7% 1,6% 2,1% 15,6% 1,8% 6,1%
21 Spoj Podnovlje - Šešlije 9,3 83,0 80,0 26948 20,3 3973 88 117 854 99 333 5463 72,7% 1,6% 2,1% 15,6% 1,8% 6,1%
22 Spoj Rudanka - Doboj 5,0 84,0 74,0 27786 37,1 7884 175 204 1361 157 530 10312 76,5% 1,7% 2,0% 13,2% 1,5% 5,1%
23 Rudanka - Spoj Rudanka 2,8 84,0 76,0 27786 32,8 6831 152 188 1284 148 500 9104 75,0% 1,7% 2,1% 14,1% 1,6% 5,5%
24 Spoj Tarcin 1,2 70,0 63,0 20000 34,6 4982 110 184 1092 126 426 6920 72,0% 1,6% 2,7% 15,8% 1,8% 6,2%
25 Han Ploca - Kiseljak 8,2 50,0 34,0 10000 70,9 5973 132 137 565 65 220 7092 84,2% 1,9% 1,9% 8,0% 0,9% 3,1%
26 Mostarsko R - Han Ploca 9,8 50,0 34,0 10000 70,9 5973 132 137 565 65 220 7092 84,2% 1,9% 1,9% 8,0% 0,9% 3,1%
27 Žepče - Poprikuse 10,1 77,0 71,0 26870 31,5 5823 129 191 1540 178 600 8461 68,8% 1,5% 2,3% 18,2% 2,1% 7,1%
28 Poprikuse - Nemila 10,5 75,0 67,0 24944 35,1 6089 135 195 1560 180 608 8766 69,5% 1,5% 2,2% 17,8% 2,1% 6,9%
29 Nemila - D. Gracanica 13,0 75,0 67,0 24944 35,1 6089 135 195 1560 180 608 8766 69,5% 1,5% 2,2% 17,8% 2,1% 6,9%
30 D Gracanica - Zenica 4,1 75,0 67,0 24944 35,1 6089 135 195 1560 180 608 8766 69,5% 1,5% 2,2% 17,8% 2,1% 6,9%
31 Lašva - Spoj Janjici 3,3 75,0 68,0 24750 33,1 5656 125 189 1479 171 576 8196 69,0% 1,5% 2,3% 18,0% 2,1% 7,0%
32 Lašva - Lucani 5,7 75,0 63,0 24748 45,9 8016 178 225 1948 225 759 11352 70,6% 1,6% 2,0% 17,2% 2,0% 6,7%
33 Drivusa - Spoj Janjici 3,0 79,0 70,0 27836 29,4 5656 125 189 1479 171 576 8196 69,0% 1,5% 2,3% 18,0% 2,1% 7,0%
34 Zenica - Drivusa 4,8 79,0 73,0 27836 29,4 5656 125 189 1479 171 576 8196 69,0% 1,5% 2,3% 18,0% 2,1% 7,0%
35 Kaonik - Lašva 5,2 65,0 60,0 27198 28,6 5975 133 118 1029 119 401 7774 76,9% 1,7% 1,5% 13,2% 1,5% 5,2%
36 Stara Bila - Vitez 4,8 69,0 59,5 17886 40,5 5477 121 173 972 112 379 7235 75,7% 1,7% 2,4% 13,4% 1,6% 5,2%
37 Johovac - Rudanka 6,3 83,0 78,0 27374 26,7 5277 117 165 1171 135 456 7321 72,1% 1,6% 2,3% 16,0% 1,8% 6,2%
38 Karuše - Spoj Karuše 2,6 80,0 64,5 25900 50,6 10238 227 260 1574 182 613 13094 78,2% 1,7% 2,0% 12,0% 1,4% 4,7%
39 Spoj Karuše - Jelah 7,3 80,0 66,5 25900 46,9 9412 209 248 1513 175 590 12146 77,5% 1,7% 2,0% 12,5% 1,4% 4,9%
40 Maglaj - Spoj Ozimica 9,5 77,0 68,0 20938 38,0 5695 126 151 1314 152 512 7949 71,6% 1,6% 1,9% 16,5% 1,9% 6,4%
41 Spoj Ozimica - Ozimica 0,7 77,0 68,0 20938 38,0 5695 126 151 1314 152 512 7949 71,6% 1,6% 1,9% 16,5% 1,9% 6,4%
42 Ozimica - Tešanj 21,4 50,0 49,0 10000 16,5 1238 27 43 227 26 88 1649 75,0% 1,7% 2,6% 13,7% 1,6% 5,4%
43 Vukosavlje - Spoj Odžak 5,3 70,0 67,0 15654 23,9 3125 69 54 330 38 129 3745 83,4% 1,9% 1,4% 8,8% 1,0% 3,4%
44 Spoj Odzak - V. Brusnica 21,7 70,0 69,0 15654 13,7 1824 40 26 170 20 66 2147 85,0% 1,9% 1,2% 7,9% 0,9% 3,1%
45 Šešlije - Johovac 4,8 83,0 78,0 27374 26,7 5277 117 165 1171 135 456 7321 72,1% 1,6% 2,3% 16,0% 1,8% 6,2%
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Table 7-1. Cont’d.  
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
46 Tarčin - Konjic 23,3 67,0 56,0 16478 44,5 5774 128 169 837 97 326 7331 78,8% 1,7% 2,3% 11,4% 1,3% 4,4%
47 Ostrožac - Jablanica 7,9 71,0 64,0 21516 33,4 5621 125 151 860 99 335 7192 78,2% 1,7% 2,1% 12,0% 1,4% 4,7%
48 Mostar - Gnojnice 6,1 85,0 65,0 28362 56,0 13241 294 249 1401 162 546 15893 83,3% 1,8% 1,6% 8,8% 1,0% 3,4%
49 Gnojnice - Buna 7,0 77,0 61,0 26584 51,1 11117 247 193 1341 155 523 13576 81,9% 1,8% 1,4% 9,9% 1,1% 3,9%
50 Buna - Žitomislići 6,8 77,0 73,0 28468 22,5 5314 118 97 590 68 230 6417 82,8% 1,8% 1,5% 9,2% 1,1% 3,6%
51 Žitomislići - Čapljina 14,4 72,0 69,0 27572 19,2 4325 96 100 514 59 200 5295 81,7% 1,8% 1,9% 9,7% 1,1% 3,8%
52 Čapljina - Dračevo 7,0 76,0 69,0 24344 32,5 6734 149 130 593 69 231 7907 85,2% 1,9% 1,6% 7,5% 0,9% 2,9%
53 Dračevo - Metković 3,1 76,0 74,0 23062 18,3 3547 79 87 345 40 134 4231 83,8% 1,9% 2,0% 8,1% 0,9% 3,2%
54 Prozor - Jablanica 25,5 55,0 54,0 12276 12,7 1236 27 33 175 20 68 1559 79,3% 1,8% 2,1% 11,2% 1,3% 4,4%
55 Š. Brijeg - Žovnica 11,0 66,0 55,0 21390 44,9 8067 179 61 856 99 334 9595 84,1% 1,9% 0,6% 8,9% 1,0% 3,5%
56 Žovnica - Ulaz Mostar 9,0 64,0 60,0 26976 24,5 5457 121 22 665 77 259 6601 82,7% 1,8% 0,3% 10,1% 1,2% 3,9%
57 Buna - Masline 18,8 35,0 34,0 16866 14,7 2053 46 82 203 23 79 2487 82,6% 1,8% 3,3% 8,2% 0,9% 3,2%
58 Ljubuški - Trebižat 11,6 67,0 66,0 22152 14,2 2435 54 26 424 49 165 3153 77,2% 1,7% 0,8% 13,4% 1,6% 5,2%
59 Trebižat - Čapljina 5,0 69,0 65,0 23536 23,8 4386 97 38 724 84 282 5611 78,2% 1,7% 0,7% 12,9% 1,5% 5,0%
60 Masline - Stolac 5,4 68,0 65,0 19736 22,3 3577 79 112 426 49 166 4409 81,1% 1,8% 2,5% 9,7% 1,1% 3,8%
61 Ualz Mostar - Čitluk 17,0 48,0 45,0 21706 25,9 4736 105 28 501 58 195 5623 84,2% 1,9% 0,5% 8,9% 1,0% 3,5%
62 Tromeđa - Čitluk 3,7 53,0 45,0 27148 41,8 9531 211 89 1009 116 393 11349 84,0% 1,9% 0,8% 8,9% 1,0% 3,5%
63 Ljubuški - Tromeđa 10,4 55,0 52,0 24662 23,8 4827 107 28 607 70 237 5876 82,1% 1,8% 0,5% 10,3% 1,2% 4,0%
64 Čitluk - Žitomislići 10,0 52,0 51,0 14646 12,8 1606 36 18 140 16 55 1870 85,9% 1,9% 1,0% 7,5% 0,9% 2,9%
65 Spoj Konjic - Ostrožac 11,5 81,5 75,0 22938 28,7 5089 113 159 816 94 318 6589 77,2% 1,7% 2,4% 12,4% 1,4% 4,8%
66 Konjic - Spoj Konjic 1,6 81,5 75,0 22938 28,7 5089 113 159 816 94 318 6589 77,2% 1,7% 2,4% 12,4% 1,4% 4,8%
67 Spoj Jablanica - Potoci 30,7 69,0 65,0 24012 26,1 4833 107 129 800 92 312 6274 77,0% 1,7% 2,1% 12,8% 1,5% 5,0%
68 Jablanica - Spoj Jablanica 3,5 69,0 65,0 24012 26,1 4833 107 129 800 92 312 6274 77,0% 1,7% 2,1% 12,8% 1,5% 5,0%
69 Spoj Mostar s - Mostar 3,0 81,0 56,0 21542 66,7 11887 264 247 1310 151 511 14370 82,7% 1,8% 1,7% 9,1% 1,1% 3,6%
70 Potoci - Spoj Mostar 4,9 81,0 64,0 21542 50,7 8889 197 202 1091 126 425 10930 81,3% 1,8% 1,8% 10,0% 1,2% 3,9%
71 Trebižat - Spoj Medjugorje 3,5 65,0 62,0 10000 23,3 1836 41 10 292 34 114 2326 78,9% 1,8% 0,4% 12,5% 1,4% 4,9%
72 Spoj Medjugorje - Tromedja 9,2 50,0 47,0 10000 23,3 1836 41 10 292 34 114 2326 78,9% 1,8% 0,4% 12,5% 1,4% 4,9%
73 Gnojnice - Spoj Mostar j 3,0 65,0 64,0 12824 9,7 1018 23 21 123 14 48 1246 81,7% 1,8% 1,6% 9,8% 1,1% 3,8%
74 Tasovcici - Spoj Pocitelj 6,7 61,0 59,0 22120 16,4 3013 67 53 331 38 129 3631 83,0% 1,8% 1,5% 9,1% 1,1% 3,6%
75 Spoj Pocitelj - Masline 11,1 61,0 59,0 22120 16,4 3013 67 53 331 38 129 3631 83,0% 1,8% 1,5% 9,1% 1,1% 3,6%
76 Teskera - Spoj Granica j 8,9 60,0 59,0 10000 9,9 820 18 11 93 11 36 989 82,9% 1,8% 1,2% 9,4% 1,1% 3,6%
77 Ulaz Mostar - Mostar 3,8 70,0 57,0 21472 48,6 8696 193 30 1007 116 393 10436 83,3% 1,8% 0,3% 9,7% 1,1% 3,8%
78 Spoj Mostar j - Nevesinje 28,1 50,0 50,0 12824 9,7 1018 23 21 123 14 48 1246 81,7% 1,8% 1,6% 9,8% 1,1% 3,8%

Average annual daily traffic Part of AADT
Links

 
Source: The Study Team. 
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Figure 7-2. AADT on the relevant network M0 in 2005 along relation Svilaj-
Sarajevo South (Tarčin)  
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Figure 7-3. AADT on the relevant network M0 in 2005 along relation 

Sarajevo South (Tarčin)-Southern border with Croatia  
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7.6 Volume, composition and principal characteristics of the 

forecasted traffic flows on the network without investments 
 

Traffic forecast was carried out by application of growth rates according to the 

Scenario "B" (Table 7-2), which was adopted in the Pre-feasibility Study. 

The flows in network without investments were determined through a 

simulation, which allocates the forecasted trip quantity in the overall concerned 

area in a given year, expressed in OD matrix, to the network model. The 

allocation process in the simulation has been described above, in reference to 

the determination of flows in the reference year. 

The simulation results are presented in Tables 7-3 and 7-4 and graphical 

presentations from 7-4 to 7-7.22 

Table 7-2. Average annual traffic growth rates in the period from 2005 to 
2047 in Scenario "B", which represent the weighted values of growth rate 

for three basic vehicle types (PV, Bus and FV) 

Year Option B 
2005 - 
2006 5,80 
2007 5,80 
2008 5,80 
2009 5,80 
2010 5,80 
2011 5,60 
2012 5,60 
2013 5,60 
2014 5,60 
2015 5,60 
2016 5,30 
2017 5,30 
2018 5,30 
2019 5,30 
2020 5,30 
2021 4,90 
2022 4,90 
2023 4,90 
2024 4,90 
2025 4,90 
2026 4,40 
2027 4,40 

                                            
22 Data for years 2013, 2015, 2018, 2020, 2025, 2030, 2035 and 2040 are presented in   
    electronic form.   
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Table 7-2. continued 

Year Option B 
2028 4,40 
2029 4,40 
2030 4,40 
2031 3,80 
2032 3,80 
2033 3,80 
2034 3,80 
2035 3,80 
2036 3,20 
2037 3,20 
2038 3,20 
2039 3,20 
2040 3,20 
2041 3,20 
2042 3,20 
2043 3,20 
2044 3,20 
2045 3,20 
2046 3,20 
2047 3,20 

Source: Estimate of the Study Team. 
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Table 7-3. AADT on the relevant network M0 in 2012 

Lenght V0 V1 CAP V/C
km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax

1 Rudanka - Stanari 18,6 40,0 34,0 10000 43,0 3749 83 56 274 32 107 4301 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
2 Teslić - Jelah 12,0 80,0 72,0 25900 32,9 6964 154 178 820 95 320 8531 81,6% 1,8% 2,1% 9,6% 1,1% 3,7%
3 Tešanj - Jelah 5,8 50,0 29,0 10000 84,0 6137 136 181 1291 149 503 8397 73,1% 1,6% 2,2% 15,4% 1,8% 6,0%
4 Granica RH - Šamac 1,7 81,5 78,0 22552 21,6 3571 79 119 729 84 284 4867 73,4% 1,6% 2,4% 15,0% 1,7% 5,8%
5 B. Šamac - Crkvina 4,6 83,0 76,5 27800 29,1 5836 129 170 1295 149 505 8084 72,2% 1,6% 2,1% 16,0% 1,8% 6,2%
6 Crkvina - Modriča 15,0 83,0 78,0 27370 26,0 5581 124 171 830 96 323 7125 78,3% 1,7% 2,4% 11,6% 1,3% 4,5%
7 Modriča - Vukosavlje 1,0 70,0 62,0 27370 36,0 7396 164 192 1391 161 542 9846 75,1% 1,7% 2,0% 14,1% 1,6% 5,5%
8 Vukosavlje - Podnovlje 16,4 82,0 76,0 23156 29,2 4655 103 167 1214 140 473 6752 68,9% 1,5% 2,5% 18,0% 2,1% 7,0%
9 Doboj - Karuše 4,0 84,0 56,0 28178 70,3 14307 317 439 3153 364 1229 19809 72,2% 1,6% 2,2% 15,9% 1,8% 6,2%

10 Karuše - Maglaj 19,8 81,0 70,0 27282 39,2 7323 162 251 1971 228 768 10703 68,4% 1,5% 2,3% 18,4% 2,1% 7,2%
11 Ozimica - Žepče 5,9 76,0 51,0 20748 69,1 10377 230 291 2281 263 889 14331 72,4% 1,6% 2,0% 15,9% 1,8% 6,2%
12 Mostarsko R - Hadžići 4,8 81,0 49,0 26366 81,2 17078 379 261 2447 282 953 21400 79,8% 1,8% 1,2% 11,4% 1,3% 4,5%
13 Hadžići - Tarčin 12,9 81,0 71,0 26366 37,2 7077 157 264 1542 178 601 9820 72,1% 1,6% 2,7% 15,7% 1,8% 6,1%
14 Modriča - Gradačac 16,2 72,0 68,0 15108 24,9 2888 64 29 514 59 200 3755 76,9% 1,7% 0,8% 13,7% 1,6% 5,3%
15 Šešlije - Derventa 20,8 77,0 70,0 21360 32,0 4607 102 112 1344 155 524 6844 67,3% 1,5% 1,6% 19,6% 2,3% 7,7%
16 Doboj - Gračanica 17,6 79,0 67,0 22344 42,6 6486 144 185 1789 207 697 9508 68,2% 1,5% 1,9% 18,8% 2,2% 7,3%
17 Kaonik - Vitez 6,0 67,0 54,0 21862 48,7 8015 178 150 1527 176 595 10641 75,3% 1,7% 1,4% 14,3% 1,7% 5,6%
18 Žepče - Zavidovići 10,2 50,0 40,0 10000 50,0 4134 92 110 443 51 173 5003 82,6% 1,8% 2,2% 8,9% 1,0% 3,5%
19 Lucani - Kakanj 10,2 75,0 55,5 24750 59,2 10232 227 257 2620 302 1021 14659 69,8% 1,5% 1,8% 17,9% 2,1% 7,0%
20 Podnovlje - Spoj Podnovlje 1,0 83,0 77,0 26948 26,9 5082 113 174 1245 144 485 7242 70,2% 1,6% 2,4% 17,2% 2,0% 6,7%
21 Spoj Podnovlje - Šešlije 9,3 83,0 77,0 26948 26,9 5082 113 174 1245 144 485 7242 70,2% 1,6% 2,4% 17,2% 2,0% 6,7%
22 Spoj Rudanka - Doboj 5,0 84,0 68,5 27786 47,5 9917 220 279 1854 214 723 13207 75,1% 1,7% 2,1% 14,0% 1,6% 5,5%
23 Rudanka - Spoj Rudanka 2,8 84,0 70,0 27786 43,2 8864 197 263 1777 205 693 11999 73,9% 1,6% 2,2% 14,8% 1,7% 5,8%
24 Spoj Tarcin 1,2 70,0 57,0 20000 48,1 6845 152 272 1565 181 610 9624 71,1% 1,6% 2,8% 16,3% 1,9% 6,3%
25 Han Ploca - Kiseljak 8,2 50,0 35,0 10000 65,5 5181 115 162 727 84 283 6552 79,1% 1,8% 2,5% 11,1% 1,3% 4,3%
26 Mostarsko R - Han Ploca 9,8 50,0 35,0 10000 65,5 5181 115 162 727 84 283 6552 79,1% 1,8% 2,5% 11,1% 1,3% 4,3%
27 Žepče - Poprikuse 10,1 77,0 64,0 26870 45,8 8441 187 282 2264 261 882 12317 68,5% 1,5% 2,3% 18,4% 2,1% 7,2%
28 Poprikuse - Nemila 10,5 75,0 60,0 24944 50,6 8707 193 286 2283 264 890 12622 69,0% 1,5% 2,3% 18,1% 2,1% 7,0%
29 Nemila - D. Gracanica 13,0 75,0 60,0 24944 50,6 8707 193 286 2283 264 890 12622 69,0% 1,5% 2,3% 18,1% 2,1% 7,0%
30 D Gracanica - Zenica 4,1 75,0 60,0 24944 50,6 8707 193 286 2283 264 890 12622 69,0% 1,5% 2,3% 18,1% 2,1% 7,0%
31 Lašva - Spoj Janjici 3,3 75,0 68,0 24750 31,9 5457 121 161 1430 165 557 7891 69,2% 1,5% 2,0% 18,1% 2,1% 7,1%
32 Lašva - Lucani 5,7 75,0 55,5 24748 59,2 10232 227 257 2620 302 1021 14659 69,8% 1,5% 1,8% 17,9% 2,1% 7,0%
33 Drivusa - Spoj Janjici 3,0 79,0 67,0 27836 42,1 7986 177 277 2184 252 851 11727 68,1% 1,5% 2,4% 18,6% 2,1% 7,3%
34 Zenica - Drivusa 4,8 79,0 67,0 27836 42,1 7986 177 277 2184 252 851 11727 68,1% 1,5% 2,4% 18,6% 2,1% 7,3%
35 Kaonik - Lašva 5,2 65,0 56,0 27198 40,0 8191 182 162 1566 181 610 10892 75,2% 1,7% 1,5% 14,4% 1,7% 5,6%
36 Stara Bila - Vitez 4,8 69,0 52,5 17886 55,9 7263 161 259 1538 178 599 9999 72,6% 1,6% 2,6% 15,4% 1,8% 6,0%
37 Johovac - Rudanka 6,3 83,0 73,0 27374 37,3 7310 162 240 1664 192 648 10216 71,6% 1,6% 2,3% 16,3% 1,9% 6,3%
38 Karuše - Spoj Karuše 2,6 80,0 57,0 25900 63,9 12740 283 345 2122 245 827 16562 76,9% 1,7% 2,1% 12,8% 1,5% 5,0%
39 Spoj Karuše - Jelah 7,3 80,0 58,5 25900 60,3 11913 264 333 2062 238 803 15614 76,3% 1,7% 2,1% 13,2% 1,5% 5,1%
40 Maglaj - Spoj Ozimica 9,5 77,0 61,0 20938 51,3 7524 167 217 1883 217 734 10742 70,0% 1,6% 2,0% 17,5% 2,0% 6,8%
41 Spoj Ozimica - Ozimica 0,7 77,0 61,0 20938 51,3 7524 167 217 1883 217 734 10742 70,0% 1,6% 2,0% 17,5% 2,0% 6,8%
42 Ozimica - Tešanj 21,4 50,0 47,0 10000 25,7 1909 42 70 363 42 141 2567 74,4% 1,6% 2,7% 14,1% 1,6% 5,5%
43 Vukosavlje - Spoj Odžak 5,3 70,0 63,0 15654 33,9 4403 98 78 479 55 187 5300 83,1% 1,8% 1,5% 9,0% 1,0% 3,5%
44 V. Brusnica - Odzak 21,7 70,0 69,0 15654 14,2 1871 42 26 194 22 75 2230 83,9% 1,9% 1,2% 8,7% 1,0% 3,4%
45 Šešlije - Johovac 4,8 83,0 73,0 27374 37,3 7310 162 240 1664 192 648 10216 71,6% 1,6% 2,3% 16,3% 1,9% 6,3%

Links
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Table 7-3. Cont’d.  
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
46 Tarčin - Konjic 23,3 67,0 50,0 16478 59,3 7584 168 226 1195 138 466 9777 77,6% 1,7% 2,3% 12,2% 1,4% 4,8%
47 Ostrožac - Jablanica 7,9 71,0 60,0 21516 42,5 7103 158 183 1135 131 442 9151 77,6% 1,7% 2,0% 12,4% 1,4% 4,8%
48 Mostar - Gnojnice 6,1 85,0 50,0 28362 83,1 19676 436 354 2058 238 802 23564 83,5% 1,9% 1,5% 8,7% 1,0% 3,4%
49 Gnojnice - Buna 7,0 77,0 49,0 26584 75,8 16541 367 270 1971 227 768 20144 82,1% 1,8% 1,3% 9,8% 1,1% 3,8%
50 Buna - Žitomislići 6,8 77,0 69,0 28468 33,8 7967 177 140 889 103 346 9621 82,8% 1,8% 1,5% 9,2% 1,1% 3,6%
51 Žitomislići - Čapljina 14,4 72,0 66,0 27572 30,0 6777 150 146 787 91 307 8258 82,1% 1,8% 1,8% 9,5% 1,1% 3,7%
52 Čapljina - Dračevo 7,0 76,0 63,5 24344 44,2 9185 204 155 810 94 316 10763 85,3% 1,9% 1,4% 7,5% 0,9% 2,9%
53 Dračevo - Metković 3,1 76,0 69,5 23062 30,8 6012 133 112 561 65 219 7102 84,7% 1,9% 1,6% 7,9% 0,9% 3,1%
54 Prozor - Jablanica 25,5 55,0 54,0 12276 16,4 1557 35 46 247 28 96 2009 77,5% 1,7% 2,3% 12,3% 1,4% 4,8%
55 Š. Brijeg - Žovnica 11,0 66,0 50,0 21390 57,6 10317 229 60 1146 132 447 12331 83,7% 1,9% 0,5% 9,3% 1,1% 3,6%
56 Žovnica - Ulaz Mostar 9,0 64,0 57,0 26976 34,6 7707 171 21 955 110 372 9337 82,5% 1,8% 0,2% 10,2% 1,2% 4,0%
57 Buna - Masline 18,8 35,0 34,0 16866 18,9 2663 59 105 243 28 94 3192 83,4% 1,9% 3,3% 7,6% 0,9% 3,0%
58 Ljubuški - Trebižat 11,6 67,0 64,0 22152 20,7 3557 79 36 611 71 238 4592 77,5% 1,7% 0,8% 13,3% 1,5% 5,2%
59 Trebižat - Čapljina 5,0 69,0 62,0 23536 33,9 6204 138 50 1060 122 413 7987 77,7% 1,7% 0,6% 13,3% 1,5% 5,2%
60 Masline - Stolac 5,4 68,0 63,0 19736 29,4 4703 104 146 559 64 218 5794 81,2% 1,8% 2,5% 9,6% 1,1% 3,8%
61 Ualz Mostar - Čitluk 17,0 48,0 42,0 21706 36,2 6587 146 34 722 83 281 7853 83,9% 1,9% 0,4% 9,2% 1,1% 3,6%
62 Tromeđa - Čitluk 3,7 53,0 42,0 27148 51,7 11671 259 93 1337 154 521 14035 83,2% 1,8% 0,7% 9,5% 1,1% 3,7%
63 Ljubuški - Tromeđa 10,4 55,0 50,0 24662 32,3 6482 144 30 870 100 339 7965 81,4% 1,8% 0,4% 10,9% 1,3% 4,3%
64 Čitluk - Žitomislići 10,0 52,0 51,0 14646 17,1 2131 47 21 203 23 79 2505 85,1% 1,9% 0,8% 8,1% 0,9% 3,2%
65 Spoj Konjic - Ostrožac 11,5 81,5 71,0 22938 37,6 6629 147 201 1089 126 424 8616 76,9% 1,7% 2,3% 12,6% 1,5% 4,9%
66 Konjic - Spoj Konjic 1,6 81,5 71,0 22938 37,6 6629 147 201 1089 126 424 8616 76,9% 1,7% 2,3% 12,6% 1,5% 4,9%
67 Glogosnica - Potoci 30,7 69,0 61,0 24012 35,0 6515 145 153 1061 122 413 8409 77,5% 1,7% 1,8% 12,6% 1,5% 4,9%
68 Jablanica - Glogosnica 3,5 69,0 61,0 24012 35,0 6515 145 153 1061 122 413 8409 77,5% 1,7% 1,8% 12,6% 1,5% 4,9%
69 Spoj Mostar s - Mostar 3,0 81,0 44,0 21542 91,3 16241 360 321 1829 211 713 19676 82,5% 1,8% 1,6% 9,3% 1,1% 3,6%
70 Potoci - Spoj Mostar 4,9 81,0 52,0 21542 75,4 13243 294 276 1610 186 627 16236 81,6% 1,8% 1,7% 9,9% 1,1% 3,9%
71 Trebižat - Spoj Medjugorje 3,5 65,0 59,0 10000 32,6 2532 56 12 440 51 172 3263 77,6% 1,7% 0,4% 13,5% 1,6% 5,3%
72 Spoj Medjugorje - Tromedja 9,2 50,0 45,0 10000 32,6 2532 56 12 440 51 172 3263 77,6% 1,7% 0,4% 13,5% 1,6% 5,3%
73 Gnojnice - Spoj Mostar j 3,0 65,0 64,0 12824 13,6 1422 32 31 175 20 68 1748 81,4% 1,8% 1,7% 10,0% 1,2% 3,9%
74 Tasovcici - Spoj Pocitelj 6,7 61,0 59,0 22120 19,5 3529 78 64 425 49 166 4311 81,9% 1,8% 1,5% 9,9% 1,1% 3,8%
75 Spoj Pocitelj - Masline 11,1 61,0 59,0 22120 19,5 3529 78 64 425 49 166 4311 81,9% 1,8% 1,5% 9,9% 1,1% 3,8%
76 Teskera - Spoj Granica j 8,9 60,0 59,0 10000 11,2 920 20 13 113 13 44 1124 81,8% 1,8% 1,2% 10,1% 1,2% 3,9%
77 Ulaz Mostar - Mostar 0,8 70,0 46,0 21472 71,7 12737 283 31 1563 180 609 15404 82,7% 1,8% 0,2% 10,1% 1,2% 4,0%
78 Spoj Mostar j - Nevesinje 28,1 50,0 49,0 12824 13,6 1422 32 31 175 20 68 1748 81,4% 1,8% 1,7% 10,0% 1,2% 3,9%
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Source: The Study Team. 
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Table 7-4. AADT on the relevant network M0 in 2047 
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
1 Rudanka - Stanari 18,6 40,0 24,5 10000 77,9 6279 139 80 856 99 334 7788 80,6% 1,8% 1,0% 11,0% 1,3% 4,3%
2 Teslić - Jelah 12,0 80,0 57,0 25900 63,9 12022 267 542 2469 285 962 16546 72,7% 1,6% 3,3% 14,9% 1,7% 5,8%
3 Tešanj - Jelah 5,8 50,0 5,0 10000 311,8 22625 502 595 4953 572 1930 31177 72,6% 1,6% 1,9% 15,9% 1,8% 6,2%
4 Granica RH - Šamac 1,7 81,5 61,5 22552 56,9 8020 178 567 2707 312 1055 12839 62,5% 1,4% 4,4% 21,1% 2,4% 8,2%
5 B. Šamac - Crkvina 4,6 83,0 41,0 27800 101,1 20360 452 636 4421 510 1723 28102 72,5% 1,6% 2,3% 15,7% 1,8% 6,1%
6 Crkvina - Modriča 15,0 83,0 54,0 27370 73,6 15504 344 494 2531 292 986 20151 76,9% 1,7% 2,5% 12,6% 1,4% 4,9%
7 Modriča - Vukosavlje 1,0 70,0 34,0 27370 102,6 21591 479 509 3652 422 1423 28075 76,9% 1,7% 1,8% 13,0% 1,5% 5,1%
8 Vukosavlje - Podnovlje 16,4 82,0 63,5 23156 53,8 8109 180 374 2529 292 985 12469 65,0% 1,4% 3,0% 20,3% 2,3% 7,9%
9 Doboj - Karuše 4,0 84,0 16,0 28178 204,0 42117 934 1280 8741 1009 3406 57488 73,3% 1,6% 2,2% 15,2% 1,8% 5,9%

10 Karuše - Maglaj 19,8 81,0 55,0 27282 69,2 13634 302 266 3099 358 1208 18867 72,3% 1,6% 1,4% 16,4% 1,9% 6,4%
11 Ozimica - Žepče 5,9 76,0 26,0 20748 137,4 21146 469 479 4266 493 1663 28515 74,2% 1,6% 1,7% 15,0% 1,7% 5,8%
12 Mostarsko R - Hadžići 4,8 81,0 9,0 26366 287,2 61662 1368 765 7919 914 3086 75713 81,4% 1,8% 1,0% 10,5% 1,2% 4,1%
13 Hadžići - Tarčin 12,9 81,0 28,0 26366 139,0 26856 596 809 5568 643 2170 36641 73,3% 1,6% 2,2% 15,2% 1,8% 5,9%
14 Modriča - Gradačac 16,2 72,0 51,5 15108 63,9 7324 162 85 1379 159 537 9647 75,9% 1,7% 0,9% 14,3% 1,7% 5,6%
15 Šešlije - Derventa 20,8 77,0 48,0 21360 78,3 12101 268 217 2747 317 1071 16721 72,4% 1,6% 1,3% 16,4% 1,9% 6,4%
16 Doboj - Gračanica 17,6 79,0 41,0 22344 96,3 13489 299 458 4832 558 1883 21519 62,7% 1,4% 2,1% 22,5% 2,6% 8,8%
17 Kaonik - Vitez 6,0 67,0 25,0 21862 130,0 20149 447 430 4911 567 1914 28418 70,9% 1,6% 1,5% 17,3% 2,0% 6,7%
18 Žepče - Zavidovići 10,2 50,0 17,0 10000 138,9 10301 228 372 1986 229 774 13891 74,2% 1,6% 2,7% 14,3% 1,7% 5,6%
19 Lucani - Kakanj 10,2 75,0 21,5 24750 158,5 27697 614 992 6601 762 2572 39238 70,6% 1,6% 2,5% 16,8% 1,9% 6,6%
20 Podnovlje - Spoj Podnovlje 1,0 83,0 71,5 26948 41,0 7707 171 381 1856 214 723 11052 69,7% 1,5% 3,4% 16,8% 1,9% 6,5%
21 Spoj Podnovlje - Šešlije 9,3 83,0 71,5 26948 41,0 7707 171 381 1856 214 723 11052 69,7% 1,5% 3,4% 16,8% 1,9% 6,5%
22 Spoj Rudanka - Doboj 5,0 84,0 34,5 27786 119,7 24306 539 661 5148 594 2006 33255 73,1% 1,6% 2,0% 15,5% 1,8% 6,0%
23 Rudanka - Spoj Rudanka 2,8 84,0 36,5 27786 115,3 23253 516 645 5071 585 1976 32047 72,6% 1,6% 2,0% 15,8% 1,8% 6,2%
24 Spoj Tarcin 1,2 70,0 19,0 20000 164,1 23143 513 856 5522 637 2152 32823 70,5% 1,6% 2,6% 16,8% 1,9% 6,6%
25 Han Ploca - Kiseljak 8,2 50,0 10,0 10000 204,3 17496 388 255 1525 176 594 20433 85,6% 1,9% 1,2% 7,5% 0,9% 2,9%
26 Mostarsko R - Han Ploca 9,8 50,0 10,0 10000 204,3 17496 388 255 1525 176 594 20433 85,6% 1,9% 1,2% 7,5% 0,9% 2,9%
27 Žepče - Poprikuse 10,1 77,0 31,0 26870 122,4 24298 539 761 4847 560 1889 32893 73,9% 1,6% 2,3% 14,7% 1,7% 5,7%
28 Poprikuse - Nemila 10,5 75,0 27,0 24944 133,1 24564 545 765 4866 562 1896 33198 74,0% 1,6% 2,3% 14,7% 1,7% 5,7%
29 Nemila - D. Gracanica 13,0 75,0 27,0 24944 133,1 24564 545 765 4866 562 1896 33198 74,0% 1,6% 2,3% 14,7% 1,7% 5,7%
30 D Gracanica - Zenica 4,1 75,0 27,0 24944 133,1 24564 545 765 4866 562 1896 33198 74,0% 1,6% 2,3% 14,7% 1,7% 5,7%
31 Lašva - Spoj Janjici 3,3 75,0 51,5 24750 67,3 12021 267 390 2647 306 1031 16661 72,1% 1,6% 2,3% 15,9% 1,8% 6,2%
32 Lašva - Lucani 5,7 75,0 21,5 24748 158,6 27697 614 992 6601 762 2572 39238 70,6% 1,6% 2,5% 16,8% 1,9% 6,6%
33 Drivusa - Spoj Janjici 3,0 79,0 35,0 27836 113,4 22578 501 774 5124 591 1997 31564 71,5% 1,6% 2,5% 16,2% 1,9% 6,3%
34 Zenica - Drivusa 4,8 79,0 35,0 27836 113,4 22578 501 774 5124 591 1997 31564 71,5% 1,6% 2,5% 16,2% 1,9% 6,3%
35 Kaonik - Lašva 5,2 65,0 27,0 27198 119,1 23203 515 778 5244 605 2043 32389 71,6% 1,6% 2,4% 16,2% 1,9% 6,3%
36 Stara Bila - Vitez 4,8 69,0 28,5 17886 119,5 14623 324 382 4017 464 1565 21376 68,4% 1,5% 1,8% 18,8% 2,2% 7,3%
37 Johovac - Rudanka 6,3 83,0 42,5 27374 97,8 19168 425 598 4376 505 1705 26777 71,6% 1,6% 2,2% 16,3% 1,9% 6,4%
38 Karuše - Spoj Karuše 2,6 80,0 20,5 25900 171,0 32922 730 1063 6366 735 2481 44297 74,3% 1,6% 2,4% 14,4% 1,7% 5,6%
39 Spoj Karuše - Jelah 7,3 80,0 21,0 25900 167,4 32096 712 1051 6305 728 2457 43349 74,0% 1,6% 2,4% 14,5% 1,7% 5,7%
40 Maglaj - Spoj Ozimica 9,5 77,0 34,0 20938 113,2 17657 392 415 3478 401 1355 23698 74,5% 1,7% 1,7% 14,7% 1,7% 5,7%
41 Spoj Ozimica - Ozimica 0,7 77,0 34,0 20938 113,2 17657 392 415 3478 401 1355 23698 74,5% 1,7% 1,7% 14,7% 1,7% 5,7%
42 Ozimica - Tešanj 21,4 50,0 17,0 10000 140,3 10422 231 454 1945 225 758 14035 74,3% 1,6% 3,2% 13,9% 1,6% 5,4%
43 Vukosavlje - Spoj Odžak 5,3 70,0 26,0 15654 131,7 16950 376 304 1988 229 775 20622 82,2% 1,8% 1,5% 9,6% 1,1% 3,8%
44 V. Brusnica - Odzak 21,7 70,0 67,0 15654 20,6 2386 53 26 506 58 197 3226 73,9% 1,6% 0,8% 15,7% 1,8% 6,1%
45 Šešlije - Johovac 4,8 83,0 42,5 27374 97,8 19168 425 598 4376 505 1705 26777 71,6% 1,6% 2,2% 16,3% 1,9% 6,4%
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Table 7-4. Cont’d.  
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
46 Tarčin - Konjic 23,3 67,0 25,5 16478 126,1 16386 363 466 2364 273 921 20774 78,9% 1,7% 2,2% 11,4% 1,3% 4,4%
47 Ostrožac - Jablanica 7,9 71,0 40,5 21516 86,3 14673 325 336 2152 248 839 18573 79,0% 1,8% 1,8% 11,6% 1,3% 4,5%
48 Mostar - Gnojnice 6,1 85,0 9,0 28362 293,0 70153 1556 1199 6779 783 2642 83111 84,4% 1,9% 1,4% 8,2% 0,9% 3,2%
49 Gnojnice - Buna 7,0 77,0 9,0 26584 279,5 61787 1371 932 6782 783 2643 74297 83,2% 1,8% 1,3% 9,1% 1,1% 3,6%
50 Buna - Žitomislići 6,8 77,0 36,0 28468 106,9 25199 559 409 2837 328 1106 30437 82,8% 1,8% 1,3% 9,3% 1,1% 3,6%
51 Žitomislići - Čapljina 14,4 72,0 34,5 27572 104,4 23897 530 453 2585 298 1007 28772 83,1% 1,8% 1,6% 9,0% 1,0% 3,5%
52 Čapljina - Dračevo 7,0 76,0 29,5 24344 125,6 26078 578 423 2331 269 908 30588 85,3% 1,9% 1,4% 7,6% 0,9% 3,0%
53 Dračevo - Metković 3,1 76,0 36,0 23062 105,5 20914 464 344 1733 200 675 24330 86,0% 1,9% 1,4% 7,1% 0,8% 2,8%
54 Prozor - Jablanica 25,5 55,0 43,0 12276 52,7 5025 111 202 748 86 291 6464 77,7% 1,7% 3,1% 11,6% 1,3% 4,5%
55 Š. Brijeg - Žovnica 11,0 66,0 17,0 21390 169,2 30526 677 80 3257 376 1269 36186 84,4% 1,9% 0,2% 9,0% 1,0% 3,5%
56 Žovnica - Ulaz Mostar 9,0 64,0 25,5 26976 123,0 27917 619 41 3066 354 1195 33192 84,1% 1,9% 0,1% 9,2% 1,1% 3,6%
57 Buna - Masline 18,8 35,0 23,0 16866 72,9 10396 231 379 860 99 335 12301 84,5% 1,9% 3,1% 7,0% 0,8% 2,7%
58 Ljubuški - Trebižat 11,6 67,0 36,0 22152 93,2 15741 349 199 2896 334 1129 20648 76,2% 1,7% 1,0% 14,0% 1,6% 5,5%
59 Trebižat - Čapljina 5,0 69,0 27,5 23536 122,4 21856 485 215 4159 480 1621 28815 75,8% 1,7% 0,7% 14,4% 1,7% 5,6%
60 Masline - Stolac 5,4 68,0 29,0 19736 116,3 18326 407 552 2441 282 951 22959 79,8% 1,8% 2,4% 10,6% 1,2% 4,1%
61 Ualz Mostar - Čitluk 17,0 48,0 17,0 21706 134,1 24704 548 96 2499 289 974 29109 84,9% 1,9% 0,3% 8,6% 1,0% 3,3%
62 Tromeđa - Čitluk 3,7 53,0 17,0 27148 143,8 31430 697 164 4483 518 1747 39039 80,5% 1,8% 0,4% 11,5% 1,3% 4,5%
63 Ljubuški - Tromeđa 10,4 55,0 22,0 24662 120,9 23890 530 101 3523 407 1373 29824 80,1% 1,8% 0,3% 11,8% 1,4% 4,6%
64 Čitluk - Žitomislići 10,0 52,0 32,0 14646 78,9 9543 212 59 1153 133 449 11549 82,6% 1,8% 0,5% 10,0% 1,2% 3,9%
65 Spoj Konjic - Ostrožac 11,5 81,5 48,5 22938 82,1 14881 330 442 2116 244 825 18839 79,0% 1,8% 2,3% 11,2% 1,3% 4,4%
66 Konjic - Spoj Konjic 1,6 81,5 48,5 22938 82,1 14881 330 442 2116 244 825 18839 79,0% 1,8% 2,3% 11,2% 1,3% 4,4%
67 Glogosnica - Potoci 30,7 69,0 40,5 24012 83,7 16374 363 457 1930 223 752 20100 81,5% 1,8% 2,3% 9,6% 1,1% 3,7%
68 Jablanica - Glogosnica 3,5 69,0 40,5 24012 83,7 16374 363 457 1930 223 752 20100 81,5% 1,8% 2,3% 9,6% 1,1% 3,7%
69 Spoj Mostar s - Mostar 3,0 81,0 9,0 21542 281,7 51302 1138 1049 4779 552 1862 60681 84,5% 1,9% 1,7% 7,9% 0,9% 3,1%
70 Potoci - Spoj Mostar 4,9 81,0 10,0 21542 265,7 48304 1071 1004 4559 526 1777 57241 84,4% 1,9% 1,8% 8,0% 0,9% 3,1%
71 Trebižat - Spoj Medjugorje 3,5 65,0 39,5 10000 80,3 6000 133 14 1254 145 489 8035 74,7% 1,7% 0,2% 15,6% 1,8% 6,1%
72 Spoj Medjugorje - Tromedja 9,2 50,0 30,5 10000 80,3 6000 133 14 1254 145 489 8035 74,7% 1,7% 0,2% 15,6% 1,8% 6,1%
73 Gnojnice - Spoj Mostar j 3,0 65,0 41,0 12824 76,3 7569 168 137 1273 147 496 9789 77,3% 1,7% 1,4% 13,0% 1,5% 5,1%
74 Tasovcici - Spoj Pocitelj 6,7 61,0 46,5 22120 55,9 9419 209 196 1689 195 658 12367 76,2% 1,7% 1,6% 13,7% 1,6% 5,3%
75 Spoj Pocitelj - Masline 11,1 61,0 46,5 22120 55,9 9419 209 196 1689 195 658 12367 76,2% 1,7% 1,6% 13,7% 1,6% 5,3%
76 Teskera - Spoj Granica j 8,9 60,0 58,0 10000 20,0 1592 35 17 236 27 92 2000 79,6% 1,8% 0,9% 11,8% 1,4% 4,6%
77 Ulaz Mostar - Mostar 0,8 70,0 8,0 21472 281,8 51064 1133 113 5451 629 2124 60515 84,4% 1,9% 0,2% 9,0% 1,0% 3,5%
78 Spoj Mostar j - Nevesinje 28,1 50,0 32,0 12824 76,3 7569 168 137 1273 147 496 9789 77,3% 1,7% 1,4% 13,0% 1,5% 5,1%
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Source: The Study Team. 
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Figure 7-4. AADT on the network M0 in 2012 along relation Svilaj-Sarajevo 
South (Tarčin)  
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Figure 7-5. AADT on the network M0 in 2012 along relation Sarajevo South 
(Tarčin)-Southern border with Croatia 
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Figure 7-6. AADT on the network M0 in 2047 along relation Svilaj-Sarajevo 
South (Tarčin)  
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Figure 7-7. AADT on the network M0 in 2047 along relation Sarajevo South 
(Tarčin)-Southern border with Croatia  
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7.7 Volume, composition and principal characteristics of the 
forecasted traffic flows on the network with investments 
 

The chapter 7.2 shows that the network with investments dynamically changes 

in compliance with the planned dynamics of opening for traffic of individual 

motorway sections. The simulation, i.e. allocation of forecasted trips to the 

network with investments, was carried out for each year in which the network 

form changes (years 2012, 2013 and 2018), as well as for five-year intervals in 

which the annual traffic growth rate changes. Since the simulation was carried 

out on a wider network than the so-called "relevant network", with the OD 

matrix of size 100x100, which covers not only the territory of Bosnia and 

Herzegovina, but also the neighbouring countries, the simulated flows include 

not only so-called "regular" traffic, but also the traffic redirected from other 

roads, which is a result of the construction of motorway (for example, the traffic 

will be redirected from the direction of Karlovac via Bihać, Travnik and Lašva, 

from the direction of Belgrade and Novi Sad via Bijeljina and Tuzla, from 

Zvornik and Vlasenica and other roads).  

The Tables 7-5 to 7-8 and graphical presentations 7-8 to 7-14 present the 

results of simulation for the year 2012 for the network (M1), for the year 2013 

for the network (M2), and for the years 2018 and 2047 for the network (M3). The 

data for the other years are available in electronic form.  
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Table 7-5. AADT on the relevant network M1 in 2012 
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
1 Rudanka - Stanari 18,6 40,0 34,0 10000 43,0 3748,6 83 56 274 32 107 4301 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
2 Teslić - Jelah 12,0 80,0 72,0 25900 32,9 6964 154 178 820 95 320 8531 81,6% 1,8% 2,1% 9,6% 1,1% 3,7%
3 Tešanj - Jelah 5,8 50,0 29,0 10000 84,0 6136,9 136 181 1291 149 503 8397 73,1% 1,6% 2,2% 15,4% 1,8% 6,0%
4 Granica RH - Šamac 1,7 81,5 78,0 22552 21,7 3596,4 80 119 729 84 284 4893 73,5% 1,6% 2,4% 14,9% 1,7% 5,8%
5 B. Šamac - Crkvina 4,6 83,0 76,5 27800 29,2 5864,9 130 170 1295 149 505 8114 72,3% 1,6% 2,1% 16,0% 1,8% 6,2%
6 Crkvina - Modriča 15,0 83,0 78,0 27370 26,1 5610,2 124 171 830 96 323 7155 78,4% 1,7% 2,4% 11,6% 1,3% 4,5%
7 Modriča - Vukosavlje 1,0 70,0 62,0 27370 36,0 7392 164 192 1397 161 544 9850 75,0% 1,7% 1,9% 14,2% 1,6% 5,5%
8 Vukosavlje - Podnovlje 16,4 82,0 76,0 23156 29,2 4650,8 103 167 1219 141 475 6756 68,8% 1,5% 2,5% 18,0% 2,1% 7,0%
9 Doboj - Karuše 4,0 84,0 56,5 28178 70,2 14307 317 445 3129 361 1219 19779 72,3% 1,6% 2,3% 15,8% 1,8% 6,2%

10 Karuše - Maglaj 19,8 81,0 68,0 27282 42,9 8021,9 178 287 2141 247 834 11709 68,5% 1,5% 2,4% 18,3% 2,1% 7,1%
11 Ozimica - Žepče 5,9 76,0 49,0 20748 73,9 11075 246 327 2451 283 955 15337 72,2% 1,6% 2,1% 16,0% 1,8% 6,2%
12 Mostarsko R - Hadžići 4,8 81,0 49,0 26366 81,2 17103 379 261 2428 280 946 21398 79,9% 1,8% 1,2% 11,3% 1,3% 4,4%
13 Hadžići - Tarčin 12,9 81,0 71,0 26366 37,2 7102,8 158 264 1524 176 594 9818 72,3% 1,6% 2,7% 15,5% 1,8% 6,0%
14 Modriča - Gradačac 16,2 72,0 68,0 15108 24,3 2801,2 62 29 514 59 200 3666 76,4% 1,7% 0,8% 14,0% 1,6% 5,5%
15 Šešlije - Derventa 20,8 77,0 69,5 21360 32,9 4718,4 105 114 1395 161 544 7037 67,1% 1,5% 1,6% 19,8% 2,3% 7,7%
16 Doboj - Gračanica 17,6 79,0 67,0 22344 43,2 6581,2 146 193 1815 210 707 9652 68,2% 1,5% 2,0% 18,8% 2,2% 7,3%
17 Kaonik - Vitez 6,0 67,0 55,5 21862 45,4 7530,8 167 122 1402 162 546 9930 75,8% 1,7% 1,2% 14,1% 1,6% 5,5%
18 Žepče - Zavidovići 10,2 50,0 40,0 10000 49,9 4116,1 91 110 443 51 173 4985 82,6% 1,8% 2,2% 8,9% 1,0% 3,5%
19 D Gracanica - Drivusa 8,4 130,0 120,0 80350 7,3 3596,2 80 136 1359 157 529 5857 61,4% 1,4% 2,3% 23,2% 2,7% 9,0%
20 Drivusa - Janjici 1,8 130,0 120,0 80350 15,1 8184,5 182 305 2320 268 904 12163 67,3% 1,5% 2,5% 19,1% 2,2% 7,4%
21 Janjici-Lucani 4,5 130,0 120,0 80350 14,5 7746,2 172 289 2264 261 882 11614 66,7% 1,5% 2,5% 19,5% 2,3% 7,6%
22 Lucani - Kakanj 10,2 130,0 120,0 80350 23,7 13168 292 381 3473 401 1353 19069 69,1% 1,5% 2,0% 18,2% 2,1% 7,1%

Kakanj - Visoko 16,5 130,0 120,0 80350 24,2 13571 301 305 3482 402 1357 19418 69,9% 1,6% 1,6% 17,9% 2,1% 7,0%

Visoko - Podlugovi 7,6 130,0 120,0 80350 28,5 16998 377 328 3474 401 1354 22931 74,1% 1,6% 1,4% 15,1% 1,7% 5,9%

Podlugovi - Jošanica 9,7 130,0 117,0 80350 33,1 20181 448 375 3707 428 1444 26583 75,9% 1,7% 1,4% 13,9% 1,6% 5,4%

Josanica - Butila 5,9 130,0 120,0 70450 26,5 13906 308 233 2808 324 1094 18673 74,5% 1,7% 1,2% 15,0% 1,7% 5,9%

Butila - Vlakovo 4,1 130,0 120,0 70450 7,0 3475,9 77 54 864 100 337 4908 70,8% 1,6% 1,1% 17,6% 2,0% 6,9%

Spoj Butila 4,0 80,0 75,0 60000 26,9 12780 283 179 1943 224 757 16167 79,0% 1,8% 1,1% 12,0% 1,4% 4,7%
23 Podnovlje - Spoj Podnovlje 1,0 83,0 77,0 26948 26,9 5077,9 113 174 1250 144 487 7246 70,1% 1,6% 2,4% 17,3% 2,0% 6,7%
24 Spoj Podnovlje - Šešlije 9,3 83,0 77,0 26948 26,9 5077,9 113 174 1250 144 487 7246 70,1% 1,6% 2,4% 17,3% 2,0% 6,7%
25 Spoj Rudanka - Doboj 5,0 84,0 68,0 27786 48,7 10144 225 281 1911 221 745 13526 75,0% 1,7% 2,1% 14,1% 1,6% 5,5%
26 Rudanka - Spoj Rudanka 2,8 84,0 70,0 27786 44,3 9091,2 202 265 1834 212 715 12318 73,8% 1,6% 2,2% 14,9% 1,7% 5,8%
27 Spoj Janjici 0,9 70,0 70,0 20000 2,7 438,28 10 16 56 7 22 549 79,8% 1,8% 2,9% 10,3% 1,2% 4,0%
28 Spoj Tarcin 1,2 70,0 57,0 20000 48,0 6854,9 152 272 1546 178 602 9606 71,4% 1,6% 2,8% 16,1% 1,9% 6,3%
29 Spoj Vlakovo 1,6 70,0 70,0 20000 2,7 438,28 10 16 56 7 22 549 79,8% 1,8% 2,9% 10,3% 1,2% 4,0%
30 Han Ploca - Kiseljak 8,2 50,0 35,0 10000 65,6 5186,5 115 162 727 84 283 6558 79,1% 1,8% 2,5% 11,1% 1,3% 4,3%
31 Mostarsko R - Han Ploca 9,8 50,0 35,0 10000 65,6 5186,5 115 162 727 84 283 6558 79,1% 1,8% 2,5% 11,1% 1,3% 4,3%
32 Spoj Drivusa 0,4 70,0 64,0 20000 31,5 4588,2 102 169 961 111 375 6306 72,8% 1,6% 2,7% 15,2% 1,8% 5,9%
33 Žepče - Poprikuse 10,1 77,0 62,0 26870 49,7 9156,9 203 318 2434 281 948 13341 68,6% 1,5% 2,4% 18,2% 2,1% 7,1%
34 Poprikuse - Nemila 10,5 75,0 58,0 24944 54,7 9422,7 209 322 2453 283 956 13646 69,1% 1,5% 2,4% 18,0% 2,1% 7,0%
35 Nemila - D Gracanica 13,0 75,0 64,0 24944 42,0 6959,4 154 232 2073 239 808 10466 66,5% 1,5% 2,2% 19,8% 2,3% 7,7%
36 D Gracanica - Zenica 4,1 75,0 72,5 24944 18,5 3363,1 75 96 714 82 278 4609 73,0% 1,6% 2,1% 15,5% 1,8% 6,0%
37 Spoj D Gracanica 0,7 70,0 64,5 20000 29,3 3596,2 80 136 1359 157 529 5857 61,4% 1,4% 2,3% 23,2% 2,7% 9,0%
38 Lašva - Spoj Janjici 3,3 75,0 75,0 24750 4,6 961,22 21 24 95 11 37 1149 83,7% 1,9% 2,1% 8,2% 1,0% 3,2%
39 Lašva - Lucani 5,7 75,0 69,0 24748 30,1 5421,7 120 92 1210 140 471 7455 72,7% 1,6% 1,2% 16,2% 1,9% 6,3%
40 Drivusa - Spoj Janjici 3,0 79,0 79,0 27836 2,2 522,94 12 8 38 4 15 600 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
41 Zenica - Drivusa 4,8 79,0 74,0 27836 24,8 5111,2 113 177 1000 115 390 6906 74,0% 1,6% 2,6% 14,5% 1,7% 5,6%
42 Kaonik - Lašva 5,2 65,0 57,0 27198 36,6 7568,3 168 134 1391 161 542 9964 76,0% 1,7% 1,3% 14,0% 1,6% 5,4%
43 Stara Bila - Vitez 4,8 69,0 54,0 17886 52,0 6784 150 231 1414 163 551 9294 73,0% 1,6% 2,5% 15,2% 1,8% 5,9%
44 Johovac - Rudanka 6,3 83,0 72,0 27374 38,5 7537,2 167 242 1720 199 670 10535 71,5% 1,6% 2,3% 16,3% 1,9% 6,4%
45 Karuše - Spoj Karuše 2,6 80,0 56,0 25900 66,0 13096 290 371 2210 255 861 17084 76,7% 1,7% 2,2% 12,9% 1,5% 5,0%
46 Spoj Karuše - Jelah 7,3 80,0 57,5 25900 62,3 12269 272 359 2150 248 838 16136 76,0% 1,7% 2,2% 13,3% 1,5% 5,2%
47 Maglaj - Spoj Ozimica 9,5 77,0 59,0 20938 56,1 8222,7 182 253 2053 237 800 11748 70,0% 1,6% 2,2% 17,5% 2,0% 6,8%
48 Spoj Ozimica - Ozimica 0,7 77,0 59,0 20938 56,1 8222,7 182 253 2053 237 800 11748 70,0% 1,6% 2,2% 17,5% 2,0% 6,8%
49 Ozimica - Tešanj 21,4 50,0 47,0 10000 25,7 1908,6 42 70 363 42 141 2567 74,4% 1,6% 2,7% 14,1% 1,6% 5,5%
50 Vukosavlje - Spoj Odžak 5,3 70,0 63,0 15654 33,9 4403,2 98 78 479 55 187 5300 83,1% 1,8% 1,5% 9,0% 1,0% 3,5%
51 V. Brusnica - Odzak 21,7 70,0 69,0 15654 14,2 1871 42 26 194 22 75 2230 83,9% 1,9% 1,2% 8,7% 1,0% 3,4%
52 Šešlije - Johovac 4,8 83,0 72,0 27374 38,5 7537,2 167 242 1720 199 670 10535 71,5% 1,6% 2,3% 16,3% 1,9% 6,4%
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It is necessary to mention that the motorway links with connections to the 

existing network are highlighted in yellow colour. Motorway links along Kakanj-
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Table 7-6. AADT on the relevant network M2 in 2013 
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
1 Rudanka - Stanari 18,6 40,0 34,0 10000 43,0 3748,6 83 56 274 32 107 4301 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
2 Teslić - Jelah 12,0 80,0 72,0 25900 33,6 7076,5 157 183 846 98 330 8690 81,4% 1,8% 2,1% 9,7% 1,1% 3,8%
3 Tešanj - Jelah 5,8 50,0 30,0 10000 82,1 5877,6 130 150 1363 157 531 8209 71,6% 1,6% 1,8% 16,6% 1,9% 6,5%
4 Granica RH - Šamac 1,7 81,5 81,0 22552 9,0 1496 33 34 308 36 120 2026 73,8% 1,6% 1,7% 15,2% 1,8% 5,9%
5 B. Šamac - Crkvina 4,6 83,0 80,0 27800 19,8 4003,2 89 89 881 102 343 5507 72,7% 1,6% 1,6% 16,0% 1,8% 6,2%
6 Crkvina - Modriča 15,0 83,0 80,0 27370 18,8 4160,4 92 99 533 62 208 5154 80,7% 1,8% 1,9% 10,3% 1,2% 4,0%
7 Modriča - Vukosavlje 1,0 70,0 59,5 27370 41,9 8241,2 183 165 1919 222 748 11477 71,8% 1,6% 1,4% 16,7% 1,9% 6,5%
8 Vukosavlje - Podnovlje 16,4 82,0 82,0 23156 1,3 271,93 6 4 20 2 8 312 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
9 Doboj - Karuše 4,0 84,0 64,0 28178 55,8 11951 265 349 2092 241 815 15714 76,1% 1,7% 2,2% 13,3% 1,5% 5,2%

10 Karuše - Maglaj 19,8 81,0 68,0 27282 43,6 7874,2 175 263 2376 274 926 11887 66,2% 1,5% 2,2% 20,0% 2,3% 7,8%
11 Ozimica - Žepče 5,9 76,0 47,0 20748 78,1 11546 256 346 2688 310 1048 16194 71,3% 1,6% 2,1% 16,6% 1,9% 6,5%
12 Mostarsko R - Hadžići 4,8 81,0 65,0 26366 50,2 11395 253 1 1048 121 409 13226 86,2% 1,9% 0,0% 7,9% 0,9% 3,1%
13 Hadžići - Tarčin 12,9 81,0 81,0 26366 3,8 829,9 18 4 93 11 36 993 83,6% 1,9% 0,4% 9,4% 1,1% 3,7%
14 Modriča - Gradačac 16,2 72,0 63,5 15108 37,1 3900,8 87 73 1029 119 401 5609 69,5% 1,5% 1,3% 18,3% 2,1% 7,1%
15 Šešlije - Derventa 20,8 77,0 70,0 21360 32,2 4794,8 106 198 1181 136 460 6877 69,7% 1,5% 2,9% 17,2% 2,0% 6,7%
16 Doboj - Gračanica 17,6 79,0 68,5 22344 38,6 6158,6 137 162 1434 166 559 8616 71,5% 1,6% 1,9% 16,6% 1,9% 6,5%
17 Kaonik - Vitez 6,0 67,0 55,0 21862 46,4 7630,6 169 124 1474 170 575 10143 75,2% 1,7% 1,2% 14,5% 1,7% 5,7%
18 Žepče - Zavidovići 10,2 50,0 40,0 10000 51,0 4206,1 93 114 457 53 178 5101 82,5% 1,8% 2,2% 9,0% 1,0% 3,5%
19 Drzavna granica s - Odzak 8,6 130,0 120,0 80350 8,1 4055,1 90 275 1410 163 549 6542 62,0% 1,4% 4,2% 21,6% 2,5% 8,4%
20 Odzak - Vukosavlje 6,9 130,0 120,0 80350 7,7 3793,8 84 275 1371 158 534 6217 73,2% 1,6% 1,5% 15,7% 1,8% 6,1%
21 Vukosavlje - Podnovlje 15,9 130,0 120,0 80350 15,3 7597,5 169 395 2743 317 1069 12289 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
22 Rudanka - Karuse 8,0 130,0 120,0 80350 6,8 3203 71 123 1360 157 530 5444 64,9% 1,4% 1,6% 21,3% 2,5% 8,3%
23 D Gracanica - Drivusa 8,4 130,0 120,0 80350 7,7 3795,8 84 145 1457 168 568 6218 61,0% 1,4% 2,3% 23,4% 2,7% 9,1%
24 Drivusa - Janjici 1,8 130,0 120,0 80350 16,0 8632,5 191 322 2471 285 963 12865 67,1% 1,5% 2,5% 19,2% 2,2% 7,5%
25 Janjici-Lucani 4,5 130,0 120,0 80350 15,3 8168,8 181 306 2404 278 937 12275 66,5% 1,5% 2,5% 19,6% 2,3% 7,6%
26 Lucani - Kakanj 10,2 130,0 120,0 80350 24,9 13720 304 400 3701 427 1442 19994 68,6% 1,5% 2,0% 18,5% 2,1% 7,2%
27 Spoj Vukosavlje 0,3 70,0 59,5 20000 42,5 5507,8 122 134 1812 209 706 8492 80,4% 1,8% 1,2% 11,0% 1,3% 4,3%

Kakanj - Visoko 16,5 130,0 120,0 80350 25,4 14201 315 322 3709 428 1445 20420 69,5% 1,5% 1,6% 18,2% 2,1% 7,1%
Visoko - Podlugovi 7,6 130,0 120,0 80350 29,3 17178 381 354 3755 433 1463 23564 72,9% 1,6% 1,5% 15,9% 1,8% 6,2%
Podlugovi - Jošanica 9,7 130,0 117,0 80350 33,9 20361 452 401 3988 460 1554 27216 74,8% 1,7% 1,5% 14,7% 1,7% 5,7%
Josanica - Butila 5,9 130,0 120,0 70450 27,3 14058 312 292 3015 348 1175 19200 73,2% 1,6% 1,5% 15,7% 1,8% 6,1%
Butila - Vlakovo 4,1 130,0 120,0 70450 15,5 7774,6 172 274 1772 205 690 10888 71,4% 1,6% 2,5% 16,3% 1,9% 6,3%
Spoj Butila 4,0 80,0 70,0 60000 36,9 16879 374 450 2933 339 1143 22118 76,3% 1,7% 2,0% 13,3% 1,5% 5,2%

28 Podnovlje - Spoj Podnovlje 1,0 83,0 83,0 26948 3,0 699 16 11 51 6 20 802 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
29 Spoj Podnovlje - Šešlije 9,3 83,0 82,0 26948 13,4 2392,4 53 162 660 76 257 3601 66,4% 1,5% 4,5% 18,3% 2,1% 7,1%
30 Spoj Podnovlje 0,6 70,0 69,0 20000 14,0 1693,4 38 151 609 70 237 2799 60,5% 1,3% 5,4% 21,8% 2,5% 8,5%
31 Spoj Rudanka - Doboj 5,0 84,0 71,0 27786 43,1 9150,1 203 218 1591 184 620 11965 76,5% 1,7% 1,8% 13,3% 1,5% 5,2%
32 Rudanka - Spoj Rudanka 2,8 84,0 70,0 27786 24,2 5396,2 120 81 740 85 288 6711 80,4% 1,8% 1,2% 11,0% 1,3% 4,3%
33 Spoj Rudanka 0,9 70,0 70,0 60000 7,6 3170,7 70 121 787 91 307 4546 69,7% 1,5% 2,7% 17,3% 2,0% 6,7%
34 Spoj Janjici 0,9 70,0 70,0 20000 2,9 463,71 10 16 66 8 26 590 78,6% 1,7% 2,7% 11,3% 1,3% 4,4%
35 Spoj Tarcin 1,2 70,0 69,0 20000 9,4 1490 33 12 232 27 90 1884 79,1% 1,8% 0,6% 12,3% 1,4% 4,8%
36 Spoj Vlakovo 1,6 70,0 70,0 20000 9,0 1301,1 29 0 319 37 124 1810 78,6% 1,7% 2,7% 11,3% 1,3% 4,4%
37 Han Ploca - Kiseljak 8,2 50,0 32,0 10000 74,2 6059,2 134 161 709 82 276 7422 81,6% 1,8% 2,2% 9,6% 1,1% 3,7%
38 Mostarsko R - Han Ploca 9,8 50,0 32,0 10000 74,2 6059,2 134 161 709 82 276 7422 81,6% 1,8% 2,2% 9,6% 1,1% 3,7%
39 Spoj Drivusa 0,4 70,0 63,0 20000 33,2 4836,7 107 177 1014 117 395 6647 72,8% 1,6% 2,7% 15,3% 1,8% 5,9%
40 Žepče - Poprikuse 10,1 77,0 60,0 26870 53,1 9690,1 215 339 2681 309 1045 14279 67,9% 1,5% 2,4% 18,8% 2,2% 7,3%
41 Poprikuse - Nemila 10,5 75,0 56,0 24944 58,5 9955,9 221 343 2700 312 1052 14584 68,3% 1,5% 2,4% 18,5% 2,1% 7,2%
42 Nemila - D Gracanica 13,0 75,0 62,0 24944 44,8 7311,5 162 241 2305 266 898 11184 65,4% 1,5% 2,2% 20,6% 2,4% 8,0%
43 D Gracanica - Zenica 4,1 75,0 72,0 24944 19,9 3515,7 78 96 848 98 330 4966 70,8% 1,6% 1,9% 17,1% 2,0% 6,7%
44 Spoj D Gracanica 0,7 70,0 64,0 20000 31,1 3795,8 84 145 1457 168 568 6218 61,0% 1,4% 2,3% 23,4% 2,7% 9,1%
45 Lašva - Spoj Janjici 3,3 75,0 75,0 24750 4,8 986,65 22 24 105 12 41 1190 82,9% 1,8% 2,0% 8,8% 1,0% 3,4%
46 Lašva - Lucani 5,7 75,0 68,0 24748 31,2 5550,9 123 94 1296 150 505 7719 71,9% 1,6% 1,2% 16,8% 1,9% 6,5%
47 Drivusa - Spoj Janjici 3,0 79,0 79,0 27836 2,2 522,94 12 8 38 4 15 600 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
48 Zenica - Drivusa 4,8 79,0 74,0 27836 26,0 5359,7 119 185 1052 121 410 7247 74,0% 1,6% 2,6% 14,5% 1,7% 5,7%
49 Kaonik - Lašva 5,2 65,0 57,0 27198 37,8 7722,8 171 136 1488 172 580 10269 75,2% 1,7% 1,3% 14,5% 1,7% 5,6%
50 Stara Bila - Vitez 4,8 69,0 54,0 17886 52,8 6884,8 153 240 1441 166 562 9447 72,9% 1,6% 2,5% 15,3% 1,8% 5,9%
51 Johovac - Rudanka 6,3 83,0 80,0 27374 18,0 3842,1 85 58 626 72 244 4928 78,0% 1,7% 1,2% 12,7% 1,5% 5,0%
52 Karuše - Spoj Karuše 2,6 80,0 51,5 25900 74,2 14149 314 401 2890 334 1126 19215 73,6% 1,6% 2,1% 15,0% 1,7% 5,9%
53 Spoj Karuse 0,7 70,0 69,0 60000 9,1 3203 71 123 1360 157 530 5444 58,8% 1,3% 2,3% 25,0% 2,9% 9,7%
54 Spoj Karuše - Jelah 7,3 80,0 58,0 25900 61,7 12094 268 338 2182 252 850 15985 75,7% 1,7% 2,1% 13,7% 1,6% 5,3%
55 Maglaj - Spoj Ozimica 9,5 77,0 55,0 20938 62,9 9227,4 205 311 2270 262 885 13160 70,1% 1,6% 2,4% 17,3% 2,0% 6,7%
56 Spoj Ozimica - Ozimica 0,7 77,0 55,0 20938 62,9 9227,4 205 311 2270 262 885 13160 70,1% 1,6% 2,4% 17,3% 2,0% 6,7%
57 Ozimica - Tešanj 21,4 50,0 45,0 10000 33,5 2603,2 58 117 380 44 148 3350 77,7% 1,7% 3,5% 11,3% 1,3% 4,4%
58 Vukosavlje - Spoj Odžak 5,3 70,0 63,0 15654 34,3 4503 100 82 460 53 179 5377 83,7% 1,9% 1,5% 8,6% 1,0% 3,3%
59 V. Brusnica - Odzak 21,7 70,0 69,0 15654 12,6 1721,3 38 26 126 15 49 1975 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
60 Podnovlje - Rudanka 19,4 130,0 120,0 80350 11,8 5904 131 244 2133 246 831 9490 62,2% 1,4% 2,6% 22,5% 2,6% 8,8%
61 Šešlije - Johovac 4,8 83,0 80 27374 18,0 3842 85 58 626 72 244 4928 78,0% 1,7% 1,2% 12,7% 1,5% 5,0%
62 Vlakovo - Tarcin 19,7 130,0 120 70450 14,1 7027 156 274 1627 188 634 9906 70,9% 1,6% 2,8% 16,4% 1,9% 6,4%
63 Spoj Odzak 4,3 70,0 70 20000 1,6 261 6 0 39 4 15 325 80,4% 1,8% 0,0% 11,9% 1,4% 4,6%
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Table 7-6. Cont’d.  
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
64 Tarčin - Konjic 23,3 67,0 49,5 16478 59,6 7626 169 238 1185 137 462 9817 77,7% 1,7% 2,4% 12,1% 1,4% 4,7%
65 Ostrožac - Jablanica 7,9 71,0 59,5 21516 43,5 7270 161 192 1151 133 448 9355 77,7% 1,7% 2,1% 12,3% 1,4% 4,8%
66 Mostar - Gnojnice 6,1 85,0 59,0 28362 66,7 15647 347 237 1790 207 697 18925 82,7% 1,8% 1,3% 9,5% 1,1% 3,7%
67 Gnojnice - Buna 7,0 77,0 65,5 26584 41,9 8983 199 40 1272 147 496 11136 80,7% 1,8% 0,4% 11,4% 1,3% 4,4%
68 Buna - Žitomislići 6,8 77,0 77,0 28468 8,1 1963 44 12 186 21 72 2298 85,4% 1,9% 0,5% 8,1% 0,9% 3,1%
69 Žitomislići - Čapljina 14,4 72,0 72,0 27572 8,2 2010 45 11 136 16 53 2271 88,5% 2,0% 0,5% 6,0% 0,7% 2,3%
70 Čapljina - Dračevo 7,0 76,0 72,0 24344 23,4 5029 112 49 336 39 131 5695 88,3% 2,0% 0,9% 5,9% 0,7% 2,3%
71 Dračevo - Metković 3,1 76,0 75,0 23062 8,9 1859 41 6 100 11 39 2056 90,4% 2,0% 0,3% 4,8% 0,6% 1,9%
72 Prozor - Jablanica 25,5 55,0 53,5 12276 17,0 1658 37 49 231 27 90 2091 79,3% 1,8% 2,3% 11,0% 1,3% 4,3%
73 Š. Brijeg - Žovnica 11,0 66,0 48,0 21390 60,7 10802 240 60 1251 144 487 12984 83,2% 1,8% 0,5% 9,6% 1,1% 3,8%
74 Žovnica - Ulaz Mostar 9,0 64,0 56,0 26976 37,0 8192 182 21 1060 122 413 9990 82,0% 1,8% 0,2% 10,6% 1,2% 4,1%
75 Ljubuški - Trebižat 11,6 67,0 63,0 22152 26,4 4610 102 45 723 83 282 5845 78,9% 1,7% 0,8% 12,4% 1,4% 4,8%
76 Trebižat - Čapljina 5,0 69,0 63,0 23536 31,6 5783 128 78 956 110 372 7428 77,9% 1,7% 1,0% 12,9% 1,5% 5,0%
77 Masline - Stolac 5,4 68,0 61,0 19736 33,2 5248 116 172 675 78 263 6553 80,1% 1,8% 2,6% 10,3% 1,2% 4,0%
78 Ualz Mostar - Čitluk 17,0 48,0 45,0 21706 27,2 5064 112 28 465 54 181 5903 85,8% 1,9% 0,5% 7,9% 0,9% 3,1%
79 Tromeđa - Čitluk 3,7 53,0 45,0 27148 42,8 9486 210 95 1217 140 474 11622 81,6% 1,8% 0,8% 10,5% 1,2% 4,1%
80 Ljubuški - Tromeđa 10,4 55,0 52,0 24662 24,9 4991 111 24 674 78 263 6141 81,3% 1,8% 0,4% 11,0% 1,3% 4,3%
81 Čitluk - Žitomislići 10,0 52,0 49,0 14646 23,6 3066 68 14 203 23 79 3453 88,8% 2,0% 0,4% 5,9% 0,7% 2,3%
82 Mostar sj - Mostar j 16,7 130,0 120,0 70450 13,0 7537 167 227 807 93 314 9145 82,4% 1,8% 2,5% 8,8% 1,0% 3,4%
83 Mostar j - Pocitelj 19,6 130,0 120,0 70450 21,5 12121 269 336 1585 183 618 15112 80,2% 1,8% 2,2% 10,5% 1,2% 4,1%
84 Pocitelj - Medjugorje 12,2 130,0 120,0 70450 14,7 8342 185 171 1098 127 428 10350 80,6% 1,8% 1,7% 10,6% 1,2% 4,1%
85 Medjugorje - Zvirici 7,4 130,0 120,0 70450 13,1 7409 164 195 961 111 375 9215 80,4% 1,8% 2,1% 10,4% 1,2% 4,1%
86 P Zvirici - drzavna granica jug 4,1 130,0 120,0 70450 12,2 6549 145 178 1129 130 440 8571 76,4% 1,7% 2,1% 13,2% 1,5% 5,1%
87 Spoj Konjic - Ostrožac 11,5 81,5 71,0 22938 38,5 6795 151 211 1105 128 431 8820 77,0% 1,7% 2,4% 12,5% 1,4% 4,9%
88 Konjic - Spoj Konjic 1,6 81,5 71,0 22938 38,5 6795 151 211 1105 128 431 8820 77,0% 1,7% 2,4% 12,5% 1,4% 4,9%
89 Glogosnica - Potoci 30,7 69,0 61,0 24012 37,0 6895 153 196 1082 125 422 8873 77,7% 1,7% 2,2% 12,2% 1,4% 4,8%
90 Jablanica - Glogosnica 3,5 69,0 61,0 24012 37,0 6895 153 196 1082 125 422 8873 77,7% 1,7% 2,2% 12,2% 1,4% 4,8%
91 Spoj Mostar s - Mostar 3,0 81,0 36,0 21542 111,2 20387 452 389 1809 209 705 23952 85,1% 1,9% 1,6% 7,6% 0,9% 2,9%
92 Potoci - Spoj Mostar 4,9 81,0 49,5 21542 79,6 14014 311 333 1660 192 647 17157 81,7% 1,8% 1,9% 9,7% 1,1% 3,8%
93 Spoj Mostar Sjever 4,8 70,0 58,0 20000 45,7 7537 167 227 807 93 314 9145 82,4% 1,8% 2,5% 8,8% 1,0% 3,4%
94 Trebižat - Spoj Medjugorje 3,5 65,0 54,5 10000 44,1 3428 76 43 577 67 225 4415 77,6% 1,7% 1,0% 13,1% 1,5% 5,1%
95 Spoj Medjugorje - Tromedja 9,2 50,0 47,0 10000 27,2 1890 42 21 509 59 199 2720 69,5% 1,5% 0,8% 18,7% 2,2% 7,3%
96 Spoj Medjugorje 1,0 70,0 67,0 20000 22,2 3530 78 52 512 59 200 4431 79,7% 1,8% 1,2% 11,6% 1,3% 4,5%
97 Gnojnice - Spoj Mostar j 3,0 65,0 49 12824 56,8 5673 126 142 892 103 348 7283 77,9% 1,7% 1,9% 12,2% 1,4% 4,8%
98 Tasovcici - Spoj Pocitelj 6,7 61,0 58 22120 23,5 4256 94 102 493 57 192 5194 81,9% 1,8% 2,0% 9,5% 1,1% 3,7%
99 Spoj Pocitelj - Masline 11,1 61,0 54 22120 37,4 6738 149 195 784 90 305 8262 81,6% 1,8% 2,4% 9,5% 1,1% 3,7%

100 Teskera - Spoj Granica j 8,9 60,0 51 10000 42,3 3323 74 17 539 62 210 4225 78,6% 1,7% 0,4% 12,8% 1,5% 5,0%
101 Ulaz Mostar - Mostar 0,8 70,0 49 21472 65,7 11699 260 25 1411 163 550 14107 82,9% 1,8% 0,2% 10,0% 1,2% 3,9%
102 Spoj Mostar Jug 2,4 70,0 64 20000 30,6 4692 104 109 809 93 315 6123 76,6% 1,7% 1,8% 13,2% 1,5% 5,2%
103 Spoj Mostar j - Nevesinje 28,1 50,0 49 12824 13,3 1372 30 33 181 21 71 1708 80,3% 1,8% 1,9% 10,6% 1,2% 4,1%
104 Spoj Pocitelj 2,4 70,0 64 20000 30,0 4658 103 165 708 82 276 5992 77,7% 1,7% 2,8% 11,8% 1,4% 4,6%
105 Spoj Zvirici 0,3 70,0 65,5 19998 26,4 4298 95 33 562 65 219 5272 81,5% 1,8% 0,6% 10,7% 1,2% 4,2%
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Table 7-7. AADT on the relevant network M3 in 2018 
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
1 Rudanka - Stanari 18,55 40,0 34,0 10000 43,0 3748,6 83 56 274 32 107 4301 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
2 Teslić - Jelah 12,01 80,0 72,0 25900 35,8 7620,5 169 213 840 97 327 9266 82,2% 1,8% 2,3% 9,1% 1,0% 3,5%
3 Tešanj - Jelah 5,76 50,0 30,0 10000 2,2 136,96 3 12 45 5 18 220 62,3% 1,4% 5,5% 20,5% 2,4% 8,0%
4 Granica RH - Šamac 1,72 81,5 81,0 22552 9,8 1562,5 35 42 373 43 145 2201 71,0% 1,6% 1,9% 17,0% 2,0% 6,6%
5 B. Šamac - Crkvina 4,61 83,0 80,0 27800 25,7 5198,7 115 119 1143 132 445 7153 72,7% 1,6% 1,7% 16,0% 1,8% 6,2%
6 Crkvina - Modriča 14,95 83,0 80,0 27370 22,2 4881,4 108 117 644 74 251 6076 80,3% 1,8% 1,9% 10,6% 1,2% 4,1%
7 Modriča - Vukosavlje 1,04 70,0 59,5 27370 52,0 10176 226 197 2420 279 943 14241 71,5% 1,6% 1,4% 17,0% 2,0% 6,6%
8 Vukosavlje - Podnovlje 16,39 82,0 82,0 23156 1,3 271,93 6 4 20 2 8 312 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
9 Doboj - Karuše 4,04 84,0 64,0 28178 72,0 15232 338 438 2846 329 1109 20292 75,1% 1,7% 2,2% 14,0% 1,6% 5,5%

10 Karuše - Maglaj 19,78 81,0 68,0 27282 12,8 2795,8 62 37 406 47 158 3505 79,8% 1,8% 1,0% 11,6% 1,3% 4,5%
11 Ozimica - Žepče 5,94 76,0 47,0 20748 33,2 5894,9 131 53 534 62 208 6883 85,6% 1,9% 0,8% 7,8% 0,9% 3,0%
12 Mostarsko R - Hadžići 4,83 81,0 65,0 26366 63,0 14333 318 1 1305 151 508 16616 86,3% 1,9% 0,0% 7,9% 0,9% 3,1%
13 Hadžići - Tarčin 12,90 81,0 81,0 26366 6,7 1471,7 33 4 169 20 66 1763 83,5% 1,9% 0,2% 9,6% 1,1% 3,7%
14 Modriča - Gradačac 16,17 72,0 63,5 15108 43,1 4402,7 98 82 1283 148 500 6514 67,6% 1,5% 1,3% 19,7% 2,3% 7,7%
15 Šešlije - Derventa 20,83 77,0 70,0 21360 39,1 5848,4 130 210 1444 167 563 8361 69,9% 1,6% 2,5% 17,3% 2,0% 6,7%
16 Doboj - Gračanica 17,63 79,0 68,5 22344 50,2 7739,5 172 190 2064 238 804 11208 69,1% 1,5% 1,7% 18,4% 2,1% 7,2%
17 Kaonik - Vitez 5,98 67,0 55,0 21862 52,9 8841,8 196 126 1597 184 622 11567 76,4% 1,7% 1,1% 13,8% 1,6% 5,4%
18 Žepče - Zavidovići 10,16 50,0 40,0 10000 60,2 5028,9 112 94 521 60 203 6018 83,6% 1,9% 1,6% 8,6% 1,0% 3,4%
19 Drzavna granica sjever - Odzak 8,63 130,0 120,0 80350 12,2 6035,1 134 371 2165 250 844 9799 61,6% 1,4% 3,8% 22,1% 2,6% 8,6%
20 Odzak - Vukosavlje 6,87 130,0 120,0 80350 11,6 5668,3 126 371 2115 244 824 9349 60,6% 1,3% 4,0% 22,6% 2,6% 8,8%
21 Vukosavlje - Podnovlje 15,88 130,0 120,0 80350 20,6 10042 223 516 3823 441 1490 16535 60,7% 1,3% 3,1% 23,1% 2,7% 9,0%
22 Rudanka - Karuse 8,01 130,0 120,0 80350 11,3 5417,8 120 219 2210 255 861 9083 59,6% 1,3% 2,4% 24,3% 2,8% 9,5%
23 Karuse - Medakovo 6,20 130,0 118,0 80350 31,5 16664 370 553 5107 590 1990 25273 65,9% 1,5% 2,2% 20,2% 2,3% 7,9%
24 Medakovo - Ozimica 20,36 130,0 120,0 80350 25,2 12757 283 516 4453 514 1735 20259 63,0% 1,4% 2,5% 22,0% 2,5% 8,6%
25 D Gracanica - Drivusa 8,41 130,0 120,0 80350 16,8 8418,3 187 259 3101 358 1209 13532 62,2% 1,4% 1,9% 22,9% 2,6% 8,9%
26 Drivusa - Janjici 1,79 130,0 120,0 80350 27,6 14688 326 483 4412 509 1719 22137 66,4% 1,5% 2,2% 19,9% 2,3% 7,8%
27 Janjici-Lucani 4,54 130,0 120,0 80350 25,7 13436 298 461 4308 497 1679 20679 65,0% 1,4% 2,2% 20,8% 2,4% 8,1%
28 Lucani - Kakanj 10,18 130,0 120,0 80350 36,7 19792 439 559 5754 664 2242 29450 67,2% 1,5% 1,9% 19,5% 2,3% 7,6%
29 Spoj Vukosavlje 0,30 70,0 59,5 20000 51,8 6631,9 147 155 2278 263 888 10362 64,0% 1,4% 1,5% 22,0% 2,5% 8,6%

Kakanj - Visoko 16,45 130,0 120,0 80350 36,5 20098 446 422 5564 642 2168 29340 68,5% 1,5% 1,4% 19,0% 2,2% 7,4%

Visoko - Podlugovi 7,57 130,0 120,0 80350 41,5 23791 528 447 5697 658 2220 33341 71,4% 1,6% 1,3% 17,1% 2,0% 6,7%

Podlugovi - Jošanica 9,73 130,0 117,0 80350 46,0 26974 598 494 5930 685 2311 36993 72,9% 1,6% 1,3% 16,0% 1,9% 6,2%

Josanica - Butila 5,92 130,0 120,0 70450 35,6 17944 398 323 4254 491 1658 25068 71,6% 1,6% 1,3% 17,0% 2,0% 6,6%

Butila - Vlakovo 4,08 130,0 120,0 70450 21,5 10661 236 370 2592 299 1010 15168 70,3% 1,6% 2,4% 17,1% 2,0% 6,7%

Spoj Butila 3,97 80,0 70,0 60000 45,7 20907 464 501 3701 427 1442 27442 76,2% 1,7% 1,8% 13,5% 1,6% 5,3%
30 Podnovlje - Spoj Podnovlje 1,03 83,0 83,0 26948 3,0 699 16 11 51 6 20 802 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
31 Spoj Podnovlje - Šešlije 9,31 83,0 82,0 26948 13,3 2296,6 51 158 721 83 281 3590 64,0% 1,4% 4,4% 20,1% 2,3% 7,8%
32 Spoj Podnovlje 0,63 70,0 69,0 20000 13,9 1597,6 35 147 670 77 261 2788 57,3% 1,3% 5,3% 24,0% 2,8% 9,4%
33 Spoj Rudanka - Doboj 4,96 84,0 71,0 27786 50,7 10625 236 263 1963 227 765 14078 75,5% 1,7% 1,9% 13,9% 1,6% 5,4%
34 Rudanka - Spoj Rudanka 2,77 84,0 70,0 27786 29,5 6545,7 145 97 942 109 367 8206 79,8% 1,8% 1,2% 11,5% 1,3% 4,5%
35 Spoj Rudanka 0,87 70,0 70,0 60000 10,3 4304,5 95 150 1076 124 419 6170 69,8% 1,5% 2,4% 17,4% 2,0% 6,8%
36 Spoj Janjici 0,88 70,0 70,0 20000 7,3 1252,2 28 22 104 12 40 1458 85,9% 1,9% 1,5% 7,1% 0,8% 2,8%
37 Spoj Tarcin 1,18 70,0 69,0 20000 11,6 1862,7 41 14 270 31 105 2325 80,1% 1,8% 0,6% 11,6% 1,3% 4,5%
38 Spoj Vlakovo 1,61 70,0 70,0 20000 7,3 1252,2 28 22 104 12 40 1458 85,9% 1,9% 1,5% 7,1% 0,8% 2,8%
39 Han Ploca - Kiseljak 8,16 50,0 32,0 10000 85,7 7110,9 158 220 716 83 279 8566 83,0% 1,8% 2,6% 8,4% 1,0% 3,3%
40 Mostarsko R - Han Ploca 9,83 50,0 32,0 10000 85,7 7110,9 158 220 716 83 279 8566 83,0% 1,8% 2,6% 8,4% 1,0% 3,3%
41 Spoj Medakovo 0,11 70,0 66,0 60000 24,0 10528 234 325 2192 253 854 14386 73,2% 1,6% 2,3% 15,2% 1,8% 5,9%
42 Spoj Medakovo-Tešanj 4,87 70,0 46,0 20000 71,9 10528 234 325 2192 253 854 14386 73,2% 1,6% 2,3% 15,2% 1,8% 5,9%
43 Spoj Drivusa 0,41 70,0 63,0 20000 43,0 6269,9 139 224 1310 151 511 8605 72,9% 1,6% 2,6% 15,2% 1,8% 5,9%
44 Žepče - Poprikuse 10,05 77,0 60,0 26870 19,5 3978,7 88 102 707 82 275 5233 76,0% 1,7% 1,9% 13,5% 1,6% 5,3%
45 Poprikuse - Nemila 10,46 75,0 56,0 24944 22,2 4244,6 94 106 726 84 283 5538 76,6% 1,7% 1,9% 13,1% 1,5% 5,1%
46 Nemila - D. Gracanica 11,94 130,0 120,0 80350 24,5 12312 273 437 4414 510 1720 19666 62,6% 1,4% 2,2% 22,4% 2,6% 8,7%
47 Spoj Nemila 0,58 70,0 66,0 20000 25,2 3580,6 79 95 854 99 333 5041 71,0% 1,6% 1,9% 16,9% 2,0% 6,6%
48 Nemila - D Gracanica 12,97 75,0 62,0 24944 1,2 265,83 6 4 19 2 8 305 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
49 D Gracanica - Zenica 4,06 75,0 72,0 24944 25,8 4159,5 92 182 1332 154 519 6439 64,6% 1,4% 2,8% 20,7% 2,4% 8,1%
50 Spoj D Gracanica 0,67 70,0 64,0 20000 30,7 3893,6 86 178 1313 152 512 6134 63,5% 1,4% 2,9% 21,4% 2,5% 8,3%
51 Lašva - Spoj Janjici 3,30 75,0 75,0 24750 8,3 1775,2 39 30 142 16 55 2058 86,3% 1,9% 1,5% 6,9% 0,8% 2,7%
52 Lašva - Lucani 5,73 75,0 68,0 24748 35,4 6356 141 98 1446 167 563 8771 72,5% 1,6% 1,1% 16,5% 1,9% 6,4%
53 Drivusa - Spoj Janjici 2,98 79,0 79,0 27836 2,2 522,94 12 8 38 4 15 600 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
54 Zenica - Drivusa 4,80 79,0 74,0 27836 33,1 6792,9 151 232 1348 156 525 9205 73,8% 1,6% 2,5% 14,6% 1,7% 5,7%
55 Kaonik - Lašva 5,20 65,0 57,0 27198 44,8 9316,5 207 146 1674 193 652 12189 76,4% 1,7% 1,2% 13,7% 1,6% 5,4%
56 Stara Bila - Vitez 4,80 69,0 54,0 17886 58,3 7322,1 162 310 1744 201 680 10420 70,3% 1,6% 3,0% 16,7% 1,9% 6,5%
57 Johovac - Rudanka 6,32 83,0 80,0 27374 23,5 4991,7 111 74 828 96 323 6423 77,7% 1,7% 1,1% 12,9% 1,5% 5,0%
58 Karuše - Spoj Karuše 2,62 80,0 51,5 25900 82,7 16327 362 450 2845 328 1108 21421 76,2% 1,7% 2,1% 13,3% 1,5% 5,2%
59 Spoj Karuse 0,70 70,0 69,0 60000 30,6 12604 280 390 3361 388 1310 18332 68,8% 1,5% 2,1% 18,3% 2,1% 7,1%
60 Spoj Karuše - Jelah 7,34 80,0 58,0 25900 41,0 7740,9 172 252 1625 188 633 10611 73,0% 1,6% 2,4% 15,3% 1,8% 6,0%
61 Maglaj - Spoj Ozimica 9,49 77,0 55,0 20938 28,2 4819,2 107 95 586 68 228 5903 81,6% 1,8% 1,6% 9,9% 1,1% 3,9%
62 Spoj Ozimica - Ozimica 0,74 77,0 55,0 20938 24,1 4286 95 29 417 48 162 5037 85,1% 1,9% 0,6% 8,3% 1,0% 3,2%
63 Ozimica - Tešanj 21,38 50,0 45,0 10000 3,1 271,93 6 4 20 2 8 312 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
64 Vukosavlje - Spoj Odžak 5,26 70,0 63,0 15654 43,3 5679,9 126 103 582 67 227 6785 83,7% 1,9% 1,5% 8,6% 1,0% 3,3%
65 V. Brusnica - Odzak 21,72 70,0 69,0 15654 12,6 1721,3 38 26 126 15 49 1975 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
66 Podnovlje - Rudanka 19,39 130,0 120,0 80350 17,1 8444,7 187 369 3153 364 1229 13747 61,4% 1,4% 2,7% 22,9% 2,6% 8,9%
67 Ozimica - Nemila 22,37 130,0 120,0 80350 23,3 11662 259 450 4214 486 1642 18713 62,3% 1,4% 2,4% 22,5% 2,6% 8,8%
68 Šešlije - Johovac 4,84 83,0 80 27374 23,5 4992 111 74 828 96 323 6423 77,7% 1,7% 1,1% 12,9% 1,5% 5,0%
69 Vlakovo - Tarcin 19,73 130,0 120 70450 19,7 9638 214 370 2408 278 939 13847 69,6% 1,5% 2,7% 17,4% 2,0% 6,8%
70 Spoj Odzak 4,29 70,0 70 20000 2,3 367 8 0 50 6 19 450 81,5% 1,8% 0,0% 11,1% 1,3% 4,3%
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Table 7-7. Cont’d.  
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
71 Tarčin - Konjic 23,3 67,0 65,0 16478 16,3 2346 52 35 172 20 67 2692 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
72 Ostrožac - Jablanica 7,9 71,0 69,5 21516 14,7 2732 61 30 231 27 90 3170 86,2% 1,9% 0,9% 7,3% 0,8% 2,8%
73 Mostar - Gnojnice 6,1 85,0 47,0 28362 89,2 21043 467 357 2283 264 890 25303 83,2% 1,8% 1,4% 9,0% 1,0% 3,5%
74 Gnojnice - Buna 7,0 77,0 59,0 26584 54,5 11697 259 50 1650 191 643 14490 80,7% 1,8% 0,3% 11,4% 1,3% 4,4%
75 Buna - Žitomislići 6,8 77,0 76,0 28468 9,6 2324 52 12 231 27 90 2736 85,0% 1,9% 0,4% 8,5% 1,0% 3,3%
76 Žitomislići - Čapljina 14,4 72,0 71,0 27572 10,8 2602 58 13 200 23 78 2973 87,5% 1,9% 0,4% 6,7% 0,8% 2,6%
77 Čapljina - Dračevo 7,0 76,0 70,0 24344 28,6 6152 136 57 412 48 161 6966 88,3% 2,0% 0,8% 5,9% 0,7% 2,3%
78 Dračevo - Metković 3,1 76,0 74,5 23062 14,0 2897 64 14 169 19 66 3229 89,7% 2,0% 0,4% 5,2% 0,6% 2,0%
79 Prozor - Jablanica 25,5 55,0 53,0 12276 19,3 1886 42 52 261 30 102 2372 79,5% 1,8% 2,2% 11,0% 1,3% 4,3%
80 Š. Brijeg - Žovnica 11,0 66,0 43,0 21390 72,9 12926 287 64 1545 178 602 15602 82,8% 1,8% 0,4% 9,9% 1,1% 3,9%
81 Žovnica - Ulaz Mostar 9,0 64,0 53,0 26976 46,7 10316 229 25 1354 156 528 12608 81,8% 1,8% 0,2% 10,7% 1,2% 4,2%
82 Ljubuški - Trebižat 11,6 67,0 59,0 22152 36,5 6277 139 61 1072 124 418 8090 77,6% 1,7% 0,8% 13,2% 1,5% 5,2%
83 Trebižat - Čapljina 5,0 69,0 60,0 23536 38,9 7108 158 98 1196 138 466 9163 77,6% 1,7% 1,1% 13,0% 1,5% 5,1%
84 Masline - Stolac 5,4 68,0 58,0 19736 42,0 6686 148 216 826 95 322 8293 80,6% 1,8% 2,6% 10,0% 1,1% 3,9%
85 Ualz Mostar - Čitluk 17,0 48,0 43,0 21706 33,8 6318 140 32 556 64 217 7326 86,2% 1,9% 0,4% 7,6% 0,9% 3,0%
86 Tromeđa - Čitluk 3,7 53,0 43,0 27148 49,1 10758 239 107 1475 170 575 13323 80,7% 1,8% 0,8% 11,1% 1,3% 4,3%
87 Ljubuški - Tromeđa 10,4 55,0 50,0 24662 30,5 6094 135 26 847 98 330 7530 80,9% 1,8% 0,3% 11,2% 1,3% 4,4%
88 Čitluk - Žitomislići 10,0 52,0 48,0 14646 30,3 3921 87 16 274 32 107 4437 88,4% 2,0% 0,4% 6,2% 0,7% 2,4%
89 Tarcin - Konjic 21,1 130,0 120,0 70450 16,5 8599 191 335 1668 193 650 11635 73,9% 1,6% 2,9% 14,3% 1,7% 5,6%
90 Konjic - Jablanica 14,7 130,0 120,0 70450 16,7 8650 192 330 1724 199 672 11767 73,5% 1,6% 2,8% 14,7% 1,7% 5,7%
91 Jablanica - Mostar sj 32,3 130,0 120,0 70450 19,7 10476 232 348 1856 214 723 13849 75,6% 1,7% 2,5% 13,4% 1,5% 5,2%
92 Mostar sj - Mostar j 16,7 130,0 120,0 70450 18,6 10433 231 282 1441 166 562 13115 79,5% 1,8% 2,2% 11,0% 1,3% 4,3%
93 Mostar j - Pocitelj 19,6 130,0 119,0 70450 29,9 16749 372 455 2296 265 895 21032 79,6% 1,8% 2,2% 10,9% 1,3% 4,3%
94 Pocitelj - Medjugorje 12,2 130,0 120,0 70450 20,6 11507 255 247 1666 192 649 14517 79,3% 1,8% 1,7% 11,5% 1,3% 4,5%
95 Medjugorje - Zvirici 7,4 130,0 120,0 70450 18,4 10434 231 280 1336 154 521 12956 80,5% 1,8% 2,2% 10,3% 1,2% 4,0%
96 P Zvirici - drzavna granica jug 4,1 130,0 120,0 70450 17,2 9309 206 259 1558 180 607 12119 76,8% 1,7% 2,1% 12,9% 1,5% 5,0%
97 Spoj Tarcin 1,2 70,0 70,0 20000 2,8 420 9 0 84 10 33 555 75,6% 1,7% 0,0% 15,1% 1,7% 5,9%
98 Spoj Konjic - Ostrožac 11,5 81,5 80,0 22938 11,9 2326 52 58 188 22 73 2719 85,5% 1,9% 2,1% 6,9% 0,8% 2,7%
99 Konjic - Spoj Konjic 1,6 81,5 73,5 22938 33,3 6425 143 129 621 72 242 7631 84,2% 1,9% 1,7% 8,1% 0,9% 3,2%

100 Spoj Konjic 3,6 70,0 66,0 20000 25,5 4252 94 71 448 52 175 5092 83,5% 1,9% 1,4% 8,8% 1,0% 3,4%
101 Glogosnica - Potoci 30,7 69,0 69,0 24012 2,6 528 12 7 48 5 19 619 85,3% 1,9% 1,2% 7,7% 0,9% 3,0%
102 Jablanica - Glogosnica 3,5 69,0 65,0 24012 25,0 4837 107 57 663 77 258 5999 80,6% 1,8% 1,0% 11,0% 1,3% 4,3%
103 Spoj Mostar s - Mostar 3,0 81,0 30,0 21542 130,2 23965 532 441 2064 238 804 28044 85,5% 1,9% 1,6% 7,4% 0,8% 2,9%
104 Potoci - Spoj Mostar 4,9 81,0 64,5 21542 50,6 9478 210 162 702 81 273 10906 86,9% 1,9% 1,5% 6,4% 0,7% 2,5%
105 Spoj Mostar Sjever 4,8 70,0 45,0 20000 74,5 12434 276 262 1286 148 501 14908 83,4% 1,9% 1,8% 8,6% 1,0% 3,4%
106 Trebižat - Spoj Medjugorje 3,5 65,0 49,5 10000 56,0 4230 94 57 809 93 315 5599 75,6% 1,7% 1,0% 14,5% 1,7% 5,6%
107 Spoj Medjugorje - Tromedja 9,2 50,0 44,5 10000 34,7 2382 53 30 665 77 259 3466 68,7% 1,5% 0,9% 19,2% 2,2% 7,5%
108 Spoj Medjugorje 1,0 70,0 64,0 20000 30,3 4695 104 75 790 91 308 6063 77,4% 1,7% 1,2% 13,0% 1,5% 5,1%
109 Gnojnice - Spoj Mostar j 3,0 65,0 36,5 12824 88,3 8868 197 234 1345 155 524 11323 78,3% 1,7% 2,1% 11,9% 1,4% 4,6%
110 Tasovcici - Spoj Pocitelj 6,7 61,0 56,0 22120 28,9 5208 116 123 624 72 243 6385 81,6% 1,8% 1,9% 9,8% 1,1% 3,8%
111 Spoj Pocitelj - Masline 11,1 61,0 51,0 22120 45,2 8175 181 239 935 108 364 10002 81,7% 1,8% 2,4% 9,3% 1,1% 3,6%
112 Teskera - Spoj Granica j 8,9 60,0 48,0 10000 49,9 3937 87 22 626 72 244 4989 78,9% 1,8% 0,5% 12,5% 1,4% 4,9%
113 Ulaz Mostar - Mostar 0,8 70,0 41,0 21472 84,5 15077 334 33 1796 207 700 18148 83,1% 1,8% 0,2% 9,9% 1,1% 3,9%
114 Spoj Jablanica 2,4 70,0 65,0 20000 26,9 4308 96 50 615 71 240 5380 80,1% 1,8% 0,9% 11,4% 1,3% 4,5%
115 Spoj Mostar Jug 2,4 70,0 56,0 20000 49,9 7696 171 213 1256 145 490 9971 77,2% 1,7% 2,1% 12,6% 1,5% 4,9%
116 Spoj Mostar j - Nevesinje 28,1 50,0 48,0 12824 17,7 1788 40 61 250 29 97 2264 79,0% 1,8% 2,7% 11,0% 1,3% 4,3%
117 Spoj Pocitelj 2,4 70,0 60,0 20000 40,0 6289 140 208 904 104 352 7997 78,6% 1,7% 2,6% 11,3% 1,3% 4,4%
118 Spoj Zvirici 0,3 70,0 63,0 19998 33,4 5480 122 47 683 79 266 6677 82,1% 1,8% 0,7% 10,2% 1,2% 4,0%
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Table 7-8. AADT on the relevant network M3 in 2047 
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
1 Rudanka - Stanari 18,6 40,0 31,0 10000 54,8 4642 103 72 441 51 172 5481 84,7% 1,9% 1,3% 8,0% 0,9% 3,1%
2 Teslić - Jelah 12,0 80,0 48,0 25900 81,4 14960 332 607 3440 397 1341 21076 71,0% 1,6% 2,9% 16,3% 1,9% 6,4%
3 Tešanj - Jelah 5,8 50,0 33,0 10000 71,9 4786 106 150 1424 164 555 7186 66,6% 1,5% 2,1% 19,8% 2,3% 7,7%
4 Granica RH - Šamac 1,7 81,5 78,0 22552 20,2 2651 59 195 1097 127 427 4556 58,2% 1,3% 4,3% 24,1% 2,8% 9,4%
5 B. Šamac - Crkvina 4,6 83,0 53,0 27800 75,2 15443 343 268 3232 373 1260 20919 73,8% 1,6% 1,3% 15,5% 1,8% 6,0%
6 Crkvina - Modriča 15,0 83,0 65,0 27370 52,3 11533 256 223 1530 177 596 14315 80,6% 1,8% 1,6% 10,7% 1,2% 4,2%
7 Modriča - Vukosavlje 1,0 70,0 25,0 27370 132,2 26896 597 430 5483 633 2137 36176 74,3% 1,6% 1,2% 15,2% 1,7% 5,9%
8 Vukosavlje - Podnovlje 16,4 82,0 82,0 23156 1,3 272 6 4 20 2 8 312 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
9 Doboj - Karuše 4,0 84,0 26,0 28178 149,3 31675 703 1032 5760 665 2244 42079 75,3% 1,7% 2,5% 13,7% 1,6% 5,3%

10 Karuše - Maglaj 19,8 81,0 73,0 27282 32,7 6964 154 85 1139 131 444 8918 78,1% 1,7% 1,0% 12,8% 1,5% 5,0%
11 Ozimica - Žepče 5,9 76,0 58,0 20748 55,8 9481 210 53 1222 141 476 11584 81,8% 1,8% 0,5% 10,6% 1,2% 4,1%
12 Mostarsko R - Hadžići 4,8 81,0 18,0 26366 185,4 41920 930 1 4010 463 1562 48886 85,8% 1,9% 0,0% 8,2% 0,9% 3,2%
13 Hadžići - Tarčin 12,9 81,0 78,0 26366 18,4 4033 89 4 485 56 189 4856 83,0% 1,8% 0,1% 10,0% 1,2% 3,9%
14 Modriča - Gradačac 16,2 72,0 43,0 15108 82,2 8733 194 145 2222 257 866 12416 70,3% 1,6% 1,2% 17,9% 2,1% 7,0%
15 Šešlije - Derventa 20,8 77,0 50,0 21360 74,0 12443 276 171 1932 223 753 15797 78,8% 1,7% 1,1% 12,2% 1,4% 4,8%
16 Doboj - Gračanica 17,6 79,0 43,5 22344 90,6 12903 286 484 4366 504 1701 20244 63,7% 1,4% 2,4% 21,6% 2,5% 8,4%
17 Kaonik - Vitez 6,0 67,0 29,0 21862 113,8 17365 385 241 4572 528 1782 24873 69,8% 1,5% 1,0% 18,4% 2,1% 7,2%
18 Žepče - Zavidovići 10,2 50,0 23,0 10000 109,1 8830 196 210 1114 129 434 10912 80,9% 1,8% 1,9% 10,2% 1,2% 4,0%
19 Drzavna granica sjever - Odzak 8,6 130,0 114,0 80350 37,1 18272 405 688 6932 800 2701 29799 61,3% 1,4% 2,3% 23,3% 2,7% 9,1%
20 Odzak - Vukosavlje 6,9 130,0 112,0 80350 40,2 20384 452 761 7102 820 2767 32286 63,1% 1,4% 2,4% 22,0% 2,5% 8,6%
21 Vukosavlje - Podnovlje 15,9 130,0 104,0 80350 50,1 24414 542 975 9523 1099 3711 40264 60,6% 1,3% 2,4% 23,7% 2,7% 9,2%
22 Rudanka - Karuse 8,0 130,0 105,5 80350 47,9 24528 544 795 8383 968 3267 38485 63,7% 1,4% 2,1% 21,8% 2,5% 8,5%
23 Karuse - Medakovo 6,2 130,0 81,0 80350 77,4 41351 917 1419 12315 1422 4799 62223 66,5% 1,5% 2,3% 19,8% 2,3% 7,7%
24 Medakovo - Ozimica 20,4 130,0 95,5 80350 60,1 30888 685 1341 10209 1179 3978 48280 64,0% 1,4% 2,8% 21,1% 2,4% 8,2%
25 D Gracanica - Drivusa 8,4 130,0 112,5 80350 39,3 18998 421 748 7593 877 2959 31595 60,1% 1,3% 2,4% 24,0% 2,8% 9,4%
26 Drivusa - Janjici 1,8 130,0 86,0 80350 71,2 37532 832 1404 11590 1338 4517 57213 65,6% 1,5% 2,5% 20,3% 2,3% 7,9%
27 Janjici-Lucani 4,5 130,0 92,0 80350 64,5 34184 758 1364 10315 1191 4019 51831 66,0% 1,5% 2,6% 19,9% 2,3% 7,8%
28 Lucani - Kakanj 10,2 130,0 70,0 80350 92,5 50300 1116 1768 14061 1623 5479 74348 67,7% 1,5% 2,4% 18,9% 2,2% 7,4%
29 Spoj Vukosavlje 0,3 70,0 28,5 27786 65,7 14569 323 221 2091 241 815 18260 79,8% 1,8% 1,2% 11,5% 1,3% 4,5%

Kakanj - Visoko 16,5 130,0 69,0 80350 94,1 52919 1174 1374 13397 1547 5220 75631 70,0% 1,6% 1,8% 17,7% 2,0% 6,9%
Visoko - Podlugovi 7,6 130,0 62,0 80350 104,6 60141 1334 1524 13990 1615 5451 84055 71,5% 1,6% 1,8% 16,6% 1,9% 6,5%
Podlugovi - Jošanica 9,7 130,0 59,0 80350 109,2 63324 1405 1571 14223 1642 5542 87707 72,2% 1,6% 1,8% 16,2% 1,9% 6,3%
Josanica - Butila 5,9 130,0 88,0 70450 68,8 34013 754 813 8577 990 3342 48489 70,1% 1,6% 1,7% 17,7% 2,0% 6,9%
Butila - Vlakovo 4,1 130,0 84,5 70450 73,4 38121 846 1193 7666 885 2987 51698 73,7% 1,6% 2,3% 14,8% 1,7% 5,8%
Spoj Butila 4,0 80,0 34,5 60000 115,5 52768 1170 1570 9167 1058 3572 69305 76,1% 1,7% 2,3% 13,2% 1,5% 5,2%

30 Podnovlje - Spoj Podnovlje 1,0 83,0 81,0 26948 13,8 2310 51 11 892 103 348 3715 62,2% 1,4% 0,3% 24,0% 2,8% 9,4%
31 Spoj Podnovlje - Šešlije 9,3 83,0 82,0 26948 8,0 1761 39 11 227 26 88 2152 81,9% 1,8% 0,5% 10,5% 1,2% 4,1%
32 Spoj Podnovlje 0,6 70,0 67,0 20000 21,3 2674 59 0 1017 117 396 4263 62,7% 1,4% 0,0% 23,8% 2,8% 9,3%
33 Spoj Rudanka - Doboj 5,0 84,0 25,0 27786 152,1 30786 683 945 6548 756 2552 42270 72,8% 1,6% 2,2% 15,5% 1,8% 6,0%
34 Rudanka - Spoj Rudanka 2,8 84,0 58,5 27786 65,7 14569 323 221 2091 241 815 18260 79,8% 1,8% 1,2% 11,5% 1,3% 4,5%
35 Spoj Rudanka 0,9 70,0 57,5 60000 46,3 19313 428 708 4875 563 1900 27786 69,5% 1,5% 2,5% 17,5% 2,0% 6,8%
36 Spoj Janjici 0,9 70,0 65,0 20000 26,9 3348 74 40 1276 147 497 5382 62,2% 1,4% 0,7% 23,7% 2,7% 9,2%
37 Spoj Tarcin 1,2 70,0 45,0 20000 74,0 12053 267 130 1555 180 606 14791 81,5% 1,8% 0,9% 10,5% 1,2% 4,1%
38 Spoj Vlakovo 1,6 70,0 57,5 20000 26,9 3348 74 40 1276 147 497 5382 62,2% 1,4% 0,7% 23,7% 2,7% 9,2%
39 Han Ploca - Kiseljak 8,2 50,0 12,0 10000 178,2 15196 337 264 1347 156 525 17824 85,3% 1,9% 1,5% 7,6% 0,9% 2,9%
40 Mostarsko R - Han Ploca 9,8 50,0 12,0 10000 178,2 15196 337 264 1347 156 525 17824 85,3% 1,9% 1,5% 7,6% 0,9% 2,9%
41 Spoj Medakovo 0,1 70,0 53,0 60000 56,6 25155 558 812 4931 569 1922 33947 74,1% 1,6% 2,4% 14,5% 1,7% 5,7%
42 Spoj Medakovo-Tešanj 4,9 70,0 18,0 20000 169,7 25155 558 812 4931 569 1922 33947 74,1% 1,6% 2,4% 14,5% 1,7% 5,7%
43 Spoj Drivusa 0,4 70,0 26,5 20000 128,1 18534 411 656 3998 462 1558 25618 72,3% 1,6% 2,6% 15,6% 1,8% 6,1%
44 Žepče - Poprikuse 10,1 77,0 57,5 26870 58,2 12141 269 317 1929 223 752 15631 77,7% 1,7% 2,0% 12,3% 1,4% 4,8%
45 Poprikuse - Nemila 10,5 75,0 53,0 24944 63,9 12407 275 321 1949 225 759 15936 77,9% 1,7% 2,0% 12,2% 1,4% 4,8%
46 Nemila - D. Gracanica 11,9 130,0 96,0 80350 59,4 30656 680 1180 10127 1169 3946 47758 64,2% 1,4% 2,5% 21,2% 2,4% 8,3%
47 Spoj Nemila 0,6 70,0 39,0 20000 88,9 13144 292 473 2568 296 1001 17774 74,0% 1,6% 2,7% 14,4% 1,7% 5,6%
48 Nemila - D Gracanica 13,0 75,0 75,0 24944 1,2 266 6 4 19 2 8 305 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
49 D Gracanica - Zenica 4,1 75,0 52,0 24944 66,0 11924 264 436 2553 295 995 16468 72,4% 1,6% 2,6% 15,5% 1,8% 6,0%
50 Spoj D Gracanica 0,7 70,0 42,5 20000 80,8 11658 259 432 2534 293 987 16163 72,1% 1,6% 2,7% 15,7% 1,8% 6,1%
51 Lašva - Spoj Janjici 3,3 75,0 70,0 24750 27,5 4612 102 78 1340 155 522 6809 67,7% 1,5% 1,1% 19,7% 2,3% 7,7%
52 Lašva - Lucani 5,7 75,0 41,0 24748 91,0 16117 357 404 3746 432 1460 22517 71,6% 1,6% 1,8% 16,6% 1,9% 6,5%
53 Drivusa - Spoj Janjici 3,0 79,0 79,0 27836 5,1 1264 28 38 64 7 25 1427 88,6% 2,0% 2,7% 4,5% 0,5% 1,8%
54 Zenica - Drivusa 4,8 79,0 41,0 27836 97,2 19798 439 694 4062 469 1583 27045 73,2% 1,6% 2,6% 15,0% 1,7% 5,9%
55 Kaonik - Lašva 5,2 65,0 29,0 27198 112,8 21914 486 500 5173 597 2016 30686 71,4% 1,6% 1,6% 16,9% 1,9% 6,6%
56 Stara Bila - Vitez 4,8 69,0 36,5 17886 94,7 11514 255 428 3148 363 1227 16935 68,0% 1,5% 2,5% 18,6% 2,1% 7,2%
57 Johovac - Rudanka 6,3 83,0 63,0 27374 55,9 12122 269 182 1810 209 705 15297 79,2% 1,8% 1,2% 11,8% 1,4% 4,6%
58 Karuše - Spoj Karuše 2,6 80,0 24,0 25900 154,5 30126 668 996 5468 631 2131 40021 75,3% 1,7% 2,5% 13,7% 1,6% 5,3%
59 Spoj Karuse 0,7 70,0 54,0 60000 54,4 22538 500 848 5820 672 2268 32646 69,0% 1,5% 2,6% 17,8% 2,1% 6,9%
60 Spoj Karuše - Jelah 7,3 80,0 36,5 25900 109,7 20164 447 756 4680 540 1824 28411 71,0% 1,6% 2,7% 16,5% 1,9% 6,4%
61 Maglaj - Spoj Ozimica 9,5 77,0 54,0 20938 65,7 10987 244 234 1518 175 591 13749 79,9% 1,8% 1,7% 11,0% 1,3% 4,3%
62 Spoj Ozimica - Ozimica 0,7 77,0 62,0 20938 49,6 8202 182 112 1250 144 487 10377 79,0% 1,8% 1,1% 12,0% 1,4% 4,7%
63 Ozimica - Tešanj 21,4 50,0 43,0 10000 40,8 3106 69 87 543 63 212 4079 76,1% 1,7% 2,1% 13,3% 1,5% 5,2%
64 Vukosavlje - Spoj Odžak 5,3 70,0 36,0 15654 97,3 12892 286 231 1210 140 471 15230 84,6% 1,9% 1,5% 7,9% 0,9% 3,1%
65 V. Brusnica - Odzak 21,7 70,0 69,0 15654 12,6 1721 38 26 126 15 49 1975 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
66 Podnovlje - Rudanka 19,4 130,0 108,0 80350 44,8 21741 482 975 8506 982 3315 36001 60,4% 1,3% 2,7% 23,6% 2,7% 9,2%
67 Ozimica - Nemila 22,4 130,0 97,0 80350 58,0 29502 654 1219 10121 1168 3944 46608 63,3% 1,4% 2,6% 21,7% 2,5% 8,5%
68 Šešlije - Johovac 4,8 83,0 63,0 27374 55,9 12122 269 182 1810 209 705 15297 79,2% 1,8% 1,2% 11,8% 1,4% 4,6%
69 Vlakovo - Tarcin 19,7 130,0 91,5 70450 64,4 33167 736 1193 6818 787 2657 45358 73,1% 1,6% 2,6% 15,0% 1,7% 5,9%
70 Spoj Odzak 4,3 70,0 64,5 20000 29,5 4712 105 73 676 78 263 5907 79,8% 1,8% 1,2% 11,4% 1,3% 4,5%
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Table 7-8. Cont’d.  

 
Lenght V0 V1 CAP V/C

km km/h km/h voz/d (%) PC COM BUS TR2ax TR3ax TR4+ax TOTAL PC COM BUS TR2ax TR3ax TR4+ax
71 Tarčin - Konjic 23,3 67,0 65,0 16478 16,3 2346 52 35 172 20 67 2692 87,2% 1,9% 1,3% 6,4% 0,7% 2,5%
72 Ostrožac - Jablanica 7,9 71,0 67,0 21516 24,0 4586 102 38 298 34 116 5174 88,6% 2,0% 0,7% 5,8% 0,7% 2,2%
73 Mostar - Gnojnice 6,1 85,0 12,0 28362 250,2 60143 1334 1048 5612 648 2187 70972 84,7% 1,9% 1,5% 7,9% 0,9% 3,1%
74 Gnojnice - Buna 7,0 77,0 19,5 26584 171,5 37369 829 390 4647 536 1811 45582 82,0% 1,8% 0,9% 10,2% 1,2% 4,0%
75 Buna - Žitomislići 6,8 77,0 59,0 28468 55,6 13311 295 127 1395 161 544 15832 84,1% 1,9% 0,8% 8,8% 1,0% 3,4%
76 Žitomislići - Čapljina 14,4 72,0 50,0 27572 65,9 15065 334 152 1746 202 680 18180 82,9% 1,8% 0,8% 9,6% 1,1% 3,7%
77 Čapljina - Dračevo 7,0 76,0 50,0 24344 71,6 15231 338 108 1170 135 456 17438 87,3% 1,9% 0,6% 6,7% 0,8% 2,6%
78 Dračevo - Metković 3,1 76,0 61,0 23062 49,9 10473 232 33 511 59 199 11507 91,0% 2,0% 0,3% 4,4% 0,5% 1,7%
79 Prozor - Jablanica 25,5 55,0 45,0 12276 47,2 4566 101 136 656 76 256 5790 78,9% 1,7% 2,3% 11,3% 1,3% 4,4%
80 Š. Brijeg - Žovnica 11,0 66,0 18,0 21390 163,9 29329 651 71 3326 384 1296 35056 83,7% 1,9% 0,2% 9,5% 1,1% 3,7%
81 Žovnica - Ulaz Mostar 9,0 64,0 26,5 26976 118,9 26719 593 32 3135 362 1222 32062 83,3% 1,8% 0,1% 9,8% 1,1% 3,8%
82 Buna - Masline 18,8 35,0 33,0 16866 25,3 3568 79 119 330 38 129 4263 83,7% 1,9% 2,8% 7,7% 0,9% 3,0%
83 Ljubuški - Trebižat 11,6 67,0 30,0 22152 110,5 19310 428 174 3034 350 1182 24478 78,9% 1,7% 0,7% 12,4% 1,4% 4,8%
84 Trebižat - Čapljina 5,0 69,0 34,5 23536 100,1 18325 406 255 3045 351 1186 23569 77,8% 1,7% 1,1% 12,9% 1,5% 5,0%
85 Masline - Stolac 5,4 68,0 27,5 19736 121,3 19141 425 657 2469 285 962 23940 80,0% 1,8% 2,7% 10,3% 1,2% 4,0%
86 Ualz Mostar - Čitluk 17,0 48,0 25,0 21706 95,1 17751 394 76 1611 186 628 20645 86,0% 1,9% 0,4% 7,8% 0,9% 3,0%
87 Tromeđa - Čitluk 3,7 53,0 25,0 27148 105,9 22906 508 163 3436 397 1339 28748 79,7% 1,8% 0,6% 12,0% 1,4% 4,7%
88 Ljubuški - Tromeđa 10,4 55,0 31,5 24662 85,5 16866 374 42 2535 293 988 21097 79,9% 1,8% 0,2% 12,0% 1,4% 4,7%
89 Čitluk - Žitomislići 10,0 52,0 26,0 14646 99,4 12331 274 40 1274 147 497 14562 84,7% 1,9% 0,3% 8,8% 1,0% 3,4%
90 Tarcin - Konjic 21,1 130,0 103,5 70450 51,0 26522 588 1017 5168 597 2014 35906 73,9% 1,6% 2,8% 14,4% 1,7% 5,6%
91 Konjic - Jablanica 14,7 130,0 102,0 70450 52,2 26895 597 1002 5486 633 2138 36751 73,2% 1,6% 2,7% 14,9% 1,7% 5,8%
92 Jablanica - Mostar sj 32,3 130,0 92,5 70450 63,9 33835 750 1094 6190 715 2412 44995 75,2% 1,7% 2,4% 13,8% 1,6% 5,4%
93 Mostar sj - Mostar j 16,7 130,0 94,0 70450 61,5 33337 739 844 5572 643 2171 43307 77,0% 1,7% 1,9% 12,9% 1,5% 5,0%
94 Mostar j - Pocitelj 19,6 130,0 74,5 70450 86,1 48254 1070 1168 6766 781 2637 60676 79,5% 1,8% 1,9% 11,2% 1,3% 4,3%
95 Pocitelj - Medjugorje 12,2 130,0 95,0 70450 60,8 33368 740 719 5302 612 2066 42807 77,9% 1,7% 1,7% 12,4% 1,4% 4,8%
96 Medjugorje - Zvirici 7,4 130,0 99,0 70450 56,5 31437 697 848 4533 523 1766 39804 79,0% 1,8% 2,1% 11,4% 1,3% 4,4%
97 P Zvirici - drzavna granica jug 4,1 130,0 105,5 70450 48,0 25733 571 756 4477 517 1744 33798 76,1% 1,7% 2,2% 13,2% 1,5% 5,2%
98 Spoj Tarcin 1,2 70,0 69,5 20000 8,6 1296 29 0 258 30 100 1713 75,7% 1,7% 0,0% 15,0% 1,7% 5,9%
99 Spoj Konjic - Ostrožac 11,5 81,5 77,0 22938 23,2 4679 104 144 262 30 102 5322 87,9% 2,0% 2,7% 4,9% 0,6% 1,9%

100 Konjic - Spoj Konjic 1,6 81,5 44,5 22938 90,9 17489 388 355 1742 201 679 20855 83,9% 1,9% 1,7% 8,4% 1,0% 3,3%
101 Spoj Konjic 3,6 70,0 42,5 20000 80,4 13287 295 211 1525 176 594 16089 82,6% 1,8% 1,3% 9,5% 1,1% 3,7%
102 Glogosnica - Potoci 30,7 69,0 69,0 24012 6,4 1105 24 7 271 31 106 1545 71,5% 1,6% 0,5% 17,6% 2,0% 6,8%
103 Jablanica - Glogosnica 3,5 69,0 41,5 24012 82,0 15426 342 161 2503 289 975 19697 78,3% 1,7% 0,8% 12,7% 1,5% 5,0%
104 Spoj Mostar s - Mostar 3,0 81,0 7,0 21542 323,6 58839 1305 1251 5529 638 2155 69717 84,4% 1,9% 1,8% 7,9% 0,9% 3,1%
105 Potoci - Spoj Mostar 4,9 81,0 25,0 21542 149,6 28261 627 498 1888 218 736 32227 87,7% 1,9% 1,5% 5,9% 0,7% 2,3%
106 Spoj Mostar Sjever 4,8 70,0 11,0 20000 235,2 38800 861 794 4372 505 1704 47036 82,5% 1,8% 1,7% 9,3% 1,1% 3,6%
107 Trebižat - Spoj Medjugorje 3,5 65,0 22,5 10000 136,7 10448 232 117 1905 220 742 13665 76,5% 1,7% 0,9% 13,9% 1,6% 5,4%
108 Spoj Medjugorje - Tromedja 9,2 50,0 25,0 10000 100,3 6701 149 76 2060 238 803 10026 66,8% 1,5% 0,8% 20,5% 2,4% 8,0%
109 Spoj Medjugorje 1,0 70,0 39,5 20000 87,9 12986 288 181 2744 317 1069 17585 73,8% 1,6% 1,0% 15,6% 1,8% 6,1%
110 Gnojnice - Spoj Mostar j 3,0 65,0 9,0 12824 243,4 25310 561 506 3211 371 1251 31210 81,1% 1,8% 1,6% 10,3% 1,2% 4,0%
111 Tasovcici - Spoj Pocitelj 6,7 61,0 37,0 22120 80,1 13952 309 256 2125 245 828 17715 78,8% 1,7% 1,4% 12,0% 1,4% 4,7%
112 Spoj Pocitelj - Masline 11,1 61,0 31,5 22120 96,7 17063 378 561 2248 260 876 21386 79,8% 1,8% 2,6% 10,5% 1,2% 4,1%
113 Teskera - Spoj Granica j 8,9 60,0 28,0 10000 107,3 8157 181 46 1558 180 607 10730 76,0% 1,7% 0,4% 14,5% 1,7% 5,7%
114 Ulaz Mostar - Mostar 0,8 70,0 10,5 21472 237,2 42914 952 84 4632 535 1805 50921 84,3% 1,9% 0,2% 9,1% 1,1% 3,5%
115 Spoj Jablanica 2,4 70,0 36,0 20000 97,7 15137 336 154 2605 301 1015 19548 77,4% 1,7% 0,8% 13,3% 1,5% 5,2%
116 Spoj Mostar Jug 2,4 70,0 24,5 20000 136,2 21932 486 450 2905 335 1132 27241 80,5% 1,8% 1,7% 10,7% 1,2% 4,2%
117 Spoj Mostar j - Nevesinje 28,1 50,0 40,0 12824 49,4 5018 111 182 683 79 266 6339 79,2% 1,8% 2,9% 10,8% 1,2% 4,2%
118 Spoj Pocitelj 2,4 70,0 29,0 20000 119,0 18490 410 465 2945 340 1147 23797 77,7% 1,7% 2,0% 12,4% 1,4% 4,8%
119 Spoj Zvirici 0,3 70,0 39,5 19998 87,4 14262 316 132 1834 212 715 17470 81,6% 1,8% 0,8% 10,5% 1,2% 4,1%

Annual avarage daily traffic Part of AADT
Links

 
Source: The Study Team. 
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Figure 7-8. AADT on the network M1 in 2012 along relation Svilaj-Sarajevo 
South (Tarčin)  
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Figure 7-9. AADT on the network M2 in 2013 along relation Svilaj-Sarajevo 
South (Tarčin)  
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Figure 7-10. AADT on the network M2 in 2013 along relation Sarajevo 
South (Tarčin)-Southern border with Croatia 
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Figure 7-11. AADT on the network M3 in 2018 along relation Svilaj-
Sarajevo South (Tarčin)  
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Figure 7-12. AADT on the network M3 in 2018 along relation Sarajevo 
South (Tarčin)-Southern border with Croatia 
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Figure 7-13. AADT on the network M3 in 2047 along relation Svilaj-
Sarajevo South (Tarčin)  
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Figure 7-14. AADT on the network M3 in 2047 along relation Sarajevo 
South (Tarčin)-Southern border with Croatia  
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Besides the "normal" and "diverted" traffic, the construction of the motorway will 

result in "generated" traffic, which is not expressed in the flows obtained in 

simulations. A detailed analysis of worldwide experiences in the field of 

forecasting the "generated" traffic was carried out within the elaboration of the 

Pre-feasibility Study, which also contains the presentation of the applied 

procedure. The essence of the procedure is calculation and application of the 

elasticity factor of the "generated" traffic in relation to the savings in trip 

duration due to the construction of the motorway. The following elasticity 

factors were adopted based on the analysis of worldwide experiences:  

 

 in the period from 2012 to 2017: factor 0,50 for personal vehicles and 

factor 0,44 for freight vehicles, and 

 in the period from 2018 onwards: factor 0,80 for personal vehicles and 

factor 0,70 for freight vehicles. 

 

The calculation resulted with the data on average shortening of the trip duration 

on motorway sections.  

The forecasted "generated" traffic is presented in Tables 7-9 to 7-12.  
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Table 7-9. Forecast of generated traffic, year 2012 
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Table 7-10. Forecast of generated traffic, year 2013 
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Table 7-11. Forecast of generated traffic, year 2018 
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Table 7-12. Forecast of generated traffic, year 2047 
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7.8 Analysis of toll payment amount impact to the volume and 
structure of traffic flows on the network with investments (analysis 
of the "willingness to pay") 
 

Upon the polling of drivers in reference to their willingness to pay the toll on the 

future motorway, results are obtained and presented in tables 7-13 and 7-14. 

The investigation was carried out on two poll stations on May 30, 2006 in the 

period from 7 a.m. to 7 p.m. One location was Topčić Polje and the other 

Počitelj. 904 drivers were polled on the location Topčić Polje and 892 on the 

location Počitelj. The investigation results of trip purposes are presented in the 

Table 7-13.  

 

Table 7-13. Basic research results of "willingness to pay" 

Source: The Study Team. 

  

In reference to the employment profile of the polled drivers, the majority of them 

is employed: about 75% of the drivers polled on the poll station Topčić Polje 

and about 58% of the drivers polled on the poll station Počitelj. 

In reference to the trip duration, the share of trips that lasted up to 1 hour is 

35% on the poll station Topčić Polje and 68%, on the poll station Počitelj.  

Location Topčić Polje Počitelj 

Trip purpose Trip share Trip share 

Private affair 28% 39% 

Business 24% 14% 

Commuting 21% 22% 

Recreation 3% 7% 

Commerce 7% 5% 

Tourism 3% 4% 

School 2% 1% 

Other 12% 8% 
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However, a significant share of trips that lasted over 2 hours was observed on 

the poll station Topčić Polje, amounting to 42%. These trips can be considered 

long-distance trips. 

The polling also showed a significantly high level of willingness of the polled 

drivers to use the future motorway. As many as 79% of drivers polled on the 

poll station Topčić Polje expressed the willingness to use the motorway and 

72% of the drivers polled on the poll station Počitelj. The inspection of the poll 

sheets from both poll stations it can be concluded that 76% of polled drivers is 

interested for the usage of the motorway and 96% of them would be willing to 

pay toll. 

Taking in consideration present monthly earnings of the polled drivers, we have 

obtained the data on willingness to pay toll of the future users of the motorway 

presented in table 7-14, according to the earning categories.  

 

Table 7-14. Distribution of polled drivers according to the earnings 

Monthly earnings in 
KM 

Share of polled drivers who 
would use the motorway 

Share of polled drivers 
who would use the 
motorway even if 

charged 

<500 76% 73% 

500-800 79% 76% 

800-1200 76% 75% 

1200-1800 77% 77% 

1800-2500 81% 80% 

2500-3700 76% 74% 

3700-5000 96% 96% 

>5000 74% 74% 

No respond 67% 60% 

Source: The Study Team. 
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In reference to the question on willingness to pay toll in relation to the time 

savings in trips that are shorter or longer than 60 min, it can be observed that 

the willingness to pay toll was expressed by 66-69% drivers polled on the poll 

station Topčić Polje and 64-68% of drivers polled on the poll station Počitelj, 

regardless of randomly selected ratio of the toll payment value to the time 

savings. The share of polled drivers who refused to answer this question 

amounts to 27% on the poll station Topčić Polje and to 28-29% on the poll 

station Počitelj. The present significantly high willingness to use the motorway 

and pay toll as remuneration for a higher level of service, especially in 

reference to the time savings, will be even more emphasised considering the 

fact that the estimated value of business trip in 2005 amounted to 6.32 KM/h, 

while in 2015 it is estimated to 10.43 KM/h and in 2040 to 22.81 KM/h. 

Furthermore, JICA anticipated the growth of GDP in BIH from 8,803,000 KM in 

the year 2000 up to 22,739,779 KM in 2020, according to the reference 

estimation of GDP growth or up to 27,356,102 KM in 2020 in case of high 

growth of GDP. These indicators of economic development trend in BiH, 

together with the expressed willingness to use the future motorway even if 

charged, result with conclusion that as early as in 2012 when the first section of 

the Corridor Vc Motorway is planned to be completed, the willingness to use 

the motorway with toll payment will be not less than at the level of 95%.      

 

7.9 Analysis of traffic conditions for the forecast volume and 
composition of traffic flows on the network with and without 
investments 
 

The analysed traffic-technical characteristics of the network refer to the flows 

obtained in simulations. Network elements, sections between links, are 

described through the initial and final link, the length between links, basic 

speed (the speed of the free flow) and capacity. For the purpose of the 

simulation, the daily service value Cd (vehicle/day) is used on the level of 

AADT. This value is obtained as the multiplication of the calculated capacity C 

(vehicle/h) and expansion factor "K". In most cases the normative value K=10 is 

accepted, as recommended by HCM for the purpose of planned analysis. 

The Tables 7-15 and 7-16 present the above-mentioned characteristics for the 

characteristic years of the planned period.  
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Table 7-15. Basic traffic-technical characteristics of the network M0 

Year Network 
elements 

V0 
Kph 

VAADT
kph 

AADT/Cd
(%) 

AADT 
veh/day 

M17/M5 77 69 34 8800 
Motorway 100 97 19 14961 2005 
Total network 68 61 30 6922 
M17/M5 77 64 45 11401 
Motorway 130 122 25 19816 2012 
Total network 70 60 38 9223 
M17/M5 77 63 47 11867 
Motorway 130 121 27 20942 2013 
Total network 70 60 39 9587 
M17/M5 77 63 47 11867 
Motorway 130 121 27 20942 2018 
Total network 70 60 39 9587 
M17/M5 77 53 68 17190 
Motorway 130 107 45 35593 2025 
Total network 70 52 60 14580 
M17/M5 77 46 89 22478 
Motorway 130 94 61 48223 2035 
Total network 70 44 81 19570 
M17/M5 77 37 116 29472 
Motorway 130 78 83 65248 2047 
Total network 70 36 109 26221 

Source: The Study Team. 
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Table 7-16. Basic traffic-technical characteristics of the network M1, M2 
and M3 

Year Network 
elements 

V0 
Kph 

VAADT
kph 

AADT/Cd 
(%) 

AADT 
veh/day 

M17/M5 77 64 44 11109 
Other roads 60 53 34 6852 
links to mot.  75 71 24 10488 
Motorway 130 123 22 17477 

  
  

2012 
  
  Total network 72 62 37 9190 

M17/M5 77 66 37 9127 
Other roads 60 52 36 7039 
links to mot.  72 66 25 7558 
Motorway 130 126 17 12877 

  
  

2013 
  
  Total network 79 71 32 8810 

M17/M5 77 71 23 6292 
Other roads 60 51 40 8088 
links to mot.  71 62 33 9182 
Motorway 130 123 23 17608 

  
  

2018 
  
  Total network 84 76 31 10270 

M17/M5 77 68 30 8048 
Other roads 60 47 51 10280 
links to mot.  71 57 47 13011 
Motorway 130 117 32 24523 

  
  

2025 
  
  Total network 84 72 40 13696 

M17/M5 77 64 41 11101 
Other roads 60 41 69 13860 
links to mot.  71 49 70 18909 
Motorway 130 107 47 35385 

  
  

2035 
  
  Total network 84 66 55 19215 

M17/M5 77 58 60 15960 
Other roads 60 34 94 18834 
links to mot.  71 40 101 26692 
Motorway 130 93 64 48233 

  
  

2047 
  
  Total network 84 57 77 26416 

Source: The Study Team. 

 

Although there are some sections of the road M17/M5 where the traffic flows 

reach the capacity as early as in 2012, at the level of average conditions this 

evaluation may be made for the forecast beyond 2020 (68% in the year 2025). 

This can be illustrated with the results for the network M0, forecast of AADT in 

2012, for the following sections: 
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 Ozimica – Žepče; daily capacity utilisation = 69,1% 

 Ilidža - Mostarsko R; daily capacity utilisation = 90,8% 

 Mostarsko R – Hadžići; daily capacity utilisation = 81,2% 

 Potoci - link Mostar North; daily capacity utilisation = 75,4% 

 link Mostar - entrance Mostar North; daily capacity utilisation = 91,3% 

 entrance Mostar North – Gnojnice; daily capacity utilisation = 83,1% 

 Gnojnice – Buna; daily capacity utilisation = 75,8%. 
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8 SOCIAL-ECONOMIC EVALUATION OF THE PROJECT 

8.1 Methodology notes 
 

Basic methodology of evaluation of the project from the socio-economic aspect 

was established by the relevant contract documentation and it was basically 

implemented.  

More detailed descriptions of the applied procedures, with necessary 

comments and explanations, are given hereunder with every segment of 

analysis.  

Although some explanations are repeating in the following sections, it is useful 

at the beginning to point out on the basic methodological approach and the 

most important particularities and orientations arisen from the Project itself, 

social-economic ambience and conditions under which the research was 

carried out. This is because of easier following the further steps in social-

economic evaluation of the Project23.   

The evaluation was carried out with application of the “Cost-Benefit Analysis” in 

the timeframe of 30 years upon putting each section into operation. The 

procedure is composed of identification, quantification and monetary values 

assigning in the flow of all measurable positive and negative effects from the 

social-economic standpoint, which arise as the consequence of the Project 

implementation in the period from the Project realisation beginning to the end of 

the considered timeframe. Based on the flow in time of the positive and 

negative effects with assigned monetary values (“Cost-Benefit”), the essential 

indicators of the social-economic feasibility of the Project are calculated, 

economic internal rate of return (EIRR) and Net Present Value (NPV). Positive 

and negative effects of the Project implementation are identifying over the 

differences from the expected situations under conditions “without” and “with” 

the Project in place (without and with the constructed motorway) within the 

considered timeframe and within the impact area.  

                                            
23 Assessment done on the basis of Comments on the Draft Final Report of the Feasibility  
   Study. 
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Unlike to financial-market analysis, which analyses the interest of an investor 

by assessment of the Project impact on its cash flows (expenditures and 

revenues), evaluation from the social-economic standpoint requires the 

analysis of the wider range of impacts (more concrete: investments of the 

Project, changes in maintenance costs of the new and the existing 

infrastructure, changes in vehicle operation costs and road accidents costs, 

and everything under conditions “without” and “with” the Project in place). At 

the monetary valorisation of the stated effects, all transfers that do not 

represent a cost from the society standpoint as a whole (custom duties, taxes 

and contributions) are excluded from the market prices. All monetary 

calculations are based on fixed prices, or to say without calculating the inflation. 

Under conditions of developed free markets and stabilised economic flows, it is 

the rule to use market prices previously “cleaned of” the transfer payments. 

Under conditions of the highlighted market distortions and economic instability, 

followed by the evidential price disparities, which is the case of Bosnia and 

Herzegovina, there is a need to apply so-called “shadow prices” that serve for 

elimination of the market-economical anomalies.  

At the projects with the extremely long lifetime, which includes the motorway 

projects, the period of analysis is limited to 20-30 years, and useful value of the 

project upon expiry of that period is being including into the cost-benefit flows at 

the end of the considered timeframe (residual value).  

Evaluation of this Project from the social-economic standpoint was carried out 

by use of the HDM-4 software, which will be quoted several times in the 

following sections.  

Essential particularities of the Project, which are necessary to spot in order to 

understand and to follow the further steps of the procedure, are given below.  

 

 Within the Project of the Motorway as a whole, in length of around 

290kms, the splitting into eight sections with different implementation 

schedule was carried out, which makes the condition of changes in time 

of the “network with the Project in place”. Besides the evaluation of the 

Project as a whole, the evaluation of individual sections was carried out 

as well. Changes in time of the relevant network substantially 

complicate the traffic analysis and the evaluation itself. Evaluation of the 
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Project as a whole and individual sections was carried out in 

accordance with the foreseen realisation schedule for changes in time 

of the network “without” and “with” the Project defined in the last 

paragraph in section 7.2.    

 Because of the lack of the required data on traffic and technical 

characteristics of the infrastructure, as well as because of timing and 

financial limits, detailed analysis and calculation by use of HDM-4 

software are limited to the so-called “Relevant existing road network in 

Corridor Vc” defined in section 3.2. However, the construction of the 

motorway will affect on changes in the traffic flows of the wider area and 

will affect on traffic divert from the roads out of the “Relevant network” to 

the motorway and to the other roads that connect the motorway. In the 

procedure of traffic forecast and modelling by use of the software 

VISUM 9, the whole territory of Bosnia and Herzegovina as well as 

neighbouring countries are included, which means that option with the 

Project in place includes the traffic diverted from other routes. The 

consequence of this is that the results of HDM-4 calculation, which 

include only sections within the “Relevant network”, present:  

 

- for the network without the motorway (M0): costs for traffic 

volume expected on these sections on which no traffic is 

diverted from other routes;  

- for the network with the motorway (M1, M2 and M3): costs of 

total forecasted traffic, including the diverted one. 

 

Starting from the basic evaluation principle that the investment effects 

are identified as difference between costs under conditions “without” 

and “with” the Project in place on entire network, which is affected by 

changes because of the motorway, it is necessary to calculate costs of 

diverted traffic from the other routes out of the “Relevant network” under 

the conditions “without” the Project in place. The impossibility to 

calculate the costs according to the real changes of the diverted traffic 

itinerary, the Consultant analysed various options of this cost 
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component assessment. Among the various ideas and possibilities, 

which are practically used in these situations, such as:  

 

- fictive traffic increase on the “Relevant network” sections 

under conditions “without” the motorway up to the equalisation 

with the traffic volumes on the “Relevant network” “with” the 

motorway,  

- introduction of fictive sections with fictive traffic volumes in 

order to compensate missing costs of diverted traffic under 

conditions “without” the motorway,     

   

the Consultant assessed as the most acceptable and the most reliable  

option to start with the assumption that diverted traffic vehicles from 

other routes to the motorway would operate over the network “without” 

the motorway (M0) under similar conditions and would generate the 

same costs as the vehicles, which divert from the trunk road M17/M5 to 

the motorway. The assessment procedure and evaluation flow of this 

traffic component is described in section 8.2.3.  

 Based on condition analysis of overall social-economic and specially 

market relations, the Consultant concluded that the labour prices in 

Bosnia and Herzegovina are heavily depreciated in relation to the prices 

of materials and other products. That makes the condition of labour 

price correction, as well as the travel time values and road accidents 

costs, which are calculating over the labour price, in order to reduce 

existing disparities and distortions. This surely does not present 

calculation of the inflation than the intention to establish the real values.  

 Bosnia and Herzegovina does not have valid experiences in terms of 

construction and operation of motorways, as well as its real impacts on 

the overall transport system and social-economic trends24. In cases 

there is no stipulated or generally accepted methodology, no possibility 

to rely on domestic experiences or no available domestic data sources, 

the Consultant intended to analyse a wide range of foreign experiences, 

                                            
24 Experiences from the first constructed sections between Jošanica and Visoko are not   
    relevant or do not exist.  



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 8-5

positive and negative, which enable to assess reality and acceptability 

of assumptions, hypothesis and arguments adopted in the carried out 

analyses.   

     

       

8.2 Analysis of social costs and benefits 
 

8.2.1 Realisation costs of the motorway 
 

The Cost Estimates, or to say total values of the realisation costs of the Project 

are given by the Preliminary Design and presented by table 4-2, include: land 

acquisition costs, construction costs, design costs, supervision costs, 

contingency for unforeseen works and value added tax (VAT) also, as well as 

all other types of fiscal charges: taxes, customs duties and contributions.  

Table 8-1 presents the division of the Cost Estimates values from table 4-2 to 

technical and operational entities (sections), which will be separately evaluated. 

Thus the Cost Estimates do not include the interchange at Johovac, as the link 

to the future motorway Banja Luka-Doboj, and interchanges at Poprikuše and 

Lepenica, which will not be constructed in the first stage of realisation as the 

conclusion of the Pre-feasibility Study.   

For obtaining economic value of the realisation costs, it is necessary to exclude 

above mentioned charges from the Cost Estimate values. According to the 

valid legislative in Bosnia and Herzegovina, except VAT, the following taxes 

and customs duties are applicable:  

 

 on gross salaries: 6,24% (tax 3,40%, fees for unemployed 2,5%, special 

tax for protection from natural and other catastrophes 0,34%);  

 on fuel: about 40,0% (customs duty, excise duty and fuel taxes);  

 on transport means and machinery: about 6% (customs duty 5-10%); 

and  

 on profit: 30% (tax on profit). 
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Participation of individual categories of costs in the structure of the cost price 

(manpower, material, fuel, lubricant, machinery, equipment and other) is 

different for individual types of works, and the same varies from contractor to 

contractor.  Supposing that for the construction of the motorway material will be 

mainly of local origin, fuel and machinery from import, profit of the contracting 

organizations will be about 5% costs of manpower costs, relying on the 

structure of costs for individual types of works realized by the Construction 

company "GP Bosnaputevi Sarajevo", and the share of individual types of 

works in the costs of the motorway construction, average conversion factor of 

preliminary calculated in economic costs was evaluated to 0,89. 

Table 8-2 presents economic costs of realisation of the Project, given per 

sections and for the Project as a whole. It has to be highlighted that the bridge 

across Sava River and border crossing at Svilaj, as interstate projects between 

Bosnia and Herzegovina and R. Croatia, are not included in the Cost Estimates 

because it is expected to have them funded by the IPA Fund.  

 

Table 8-1. Realisation costs of the Project 

 
Source: The Study Team.  
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Table 8-2. Economic costs of the motorway realisation per sections 

 
Source: The Study Team. 

8.2.2 Vehicle operation costs 
 

The most important direct measurable effects of the construction of motorway 

are demonstrated in the form of savings in vehicles operating costs, formed by 

the difference of this category of costs on the network with a motorway and the 

network with a motorway for the prescribed scope and structure of vehicles.   

For computation of the vehicle operating costs we have used the World Bank 

software model HDM-4, which computes the following costs:  

 

 fuel,  

 lubricants,  

 tyres,  

 vehicle maintenance costs (labour and spare parts),  

 drivers’ wages,  

 depreciation,  

 interest, and 
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 overheads.  

 

Besides vehicle operation expenses, HDM-4 also makes computation of the 

following expenses:  

 

 passenger travel time,  

 goods transportation time and  

 accidents,  

 

about what we are going to discuss in more detail in the separate chapters of 

this Study.  

HDM-4 model computes operating costs for every category of vehicles, every 

relevant section of the road network with and without a motorway and every 

year in the observation period.   

Operation speeds of vehicles and individual categories of the costs are 

calculated depending on intensity and structure of the traffic flow, type and 

quality of carriageway, climatic conditions, as well as geometric characteristics 

of the road.   

For the specific types of inputs, HDM-4 contains corresponding recommended 

values ("default values"), used only in cases when within a special investigation 

and based on available statistics database it was not possible to come to more 

reliable values. 

For computation of the vehicle operating costs, we have chosen the following 

six representative types of vehicles:  

 

 Passenger vehicle: Škoda Fabia Comfort 1.4;  

 Van: VW T4 kombi 2.0;  

 Bus: Mercedes Benz O-303;  

 2-axle truck: Fiat Zastava Z80 MAN;  

 3-axle truck: MAN 27.414K 6x4;  

 4 or more axle truck with trailer: Mercedes Benz 1843 Actros. 

 

Representative types of vehicles have been chosen on the basis of the 

structure of vehicles registered during traffic surveys and traffic counting 
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questionnaires, where domineering role belongs to the vehicles produced in 

Europe, mainly in Germany (VW, Mercedes, Škoda, MAN, etc.).  

Table 8-2 presents the input data for HDM-4 for selected vehicle types. The 

obtained data have resulted from the research work undertaken by the 

Consultants, who used various sources such as:  

 

 Results of surveys, questionnaires and traffic analysis carried out by the 

Consultant as a part of the Traffic Study for this Project;  

 Results of research work carried out by the Consultant as a part of 

Sarajevo-By-pass Feasibility Study and some other studies;  

 B&H Road, Bridges and Tunnels Data Base (BCEOM/Finnroad/Zavod 

za saobraćaj GF Sarajevo, 2004),  

 HDM-4; recommended values (PSCE and ESALF values),  

 Specifications issued by the manufacturers of the vehicles,  

 Excerpts from the internal records kept by the forwarding companies, 

and  

 Data with regards to the market prices of the vehicles. 

 

Data relating to the unit economic prices require a more detailed comment.  

All unit prices relate to economic values, and they are obtained either on basis 

of the suppliers’ invoice prices before charging of customs duties, taxes and 

fees or on basis of retail prices with excluding the above mentioned items.   

Prices of vehicles and tyres are established on basis of the supplier’s catalogue 

prices, fuel and lubricants on basis of the supplier’s invoice wholesale prices, 

and prices of manpower and overhead charges on basis of the data obtained 

by certain transport companies.   

The original prices from May-July 2006 period. Except fuel prices that were 

subjected to constant changes in the mentioned period, other prices were 

stabile.   

Due to expressed inconsistency in fuel prices, and for illustration of the 

differences, difference between financial and economic prices, further text 

exposes the structure of fuel prices on the day 30.05.2006. 

 

 for unleaded gasoline 95: 
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- purchase price: 0,848 KM/l 

- customs and customs duties (11%): 0,093 KM/l 

- excise duty: 0,350 KM/l 

- road tax: 0,150 KM/l 

- other expenditures: 0,200 KM/l 

- VAT (17% on the previous items): 0,279 KM/l 

 

Total financial (sales) price is: 1,920 KM/l. 

 
 Diesel fuel: 

- purchase price: 0,965 KM/l 

- customs and customs duties: 0,106 KM/l 

- excise duty: 0,300 KM/l 

- road tax: 0,150 KM/l 

- other expenditures: 0,137 KM/l 

- VAT: 0,282 KM/l 
 

Total financial (sales) price is: 1,940 KM/l. 

 
Economic prices (without customs duties, taxes or contributions) are as follows: 

 
 Unleaded gasoline 95: 1,048 KM/l 

 Diesel fuel: 1,102 KM/l. 
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Table 8-3. Input data of the vehicle fleet for HDM-4 

 
 

Table 8-3. Cont’d.  

 
Source: The Study Team. 
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The price of the time spent in driving for business and non-business trips are 

elaborated in a special chapter, while the price adopted for the time of retaining 

the goods in transport is zero, i.e. the costs of the time for transport of goods 

are neglected. 

Composition of vehicle categories in total AADT, as well as percentage of 

business trips, are taken from the Traffic Study.  

 

8.2.3 Valuation of diverted traffic from other roads than the "Relevant Network" 
 

"Relevant network of the existing roads" for which inventory of sections has 

been done, analysis and forecast of the traffic was also made as the subject of 

treatment within the software HDM4 model, is limited to a wider band of the 

Corridor Vc, and/or to the trunk road M17/M5 (E73) with the connection 

sections of other main and significant regional roads.  

Forecast of traffic and allocations to the networks without and with investment 

by using software packet VISUM 9 was performed for a wider network main 

and regional roads, all on basis of the zone division and travel matrix "Origin-

Destination" (OD matrix), that was the subject in the Study chapter dealing with 

traffic context.  

Except the traffic which will be diverted from the "Relevant network of existing 

roads” to the network with future motorway25, a significant diversion of the traffic 

will be done from other road directions to the motorway26 (with alternate 

directions from Croatia and Serbia and Montenegro: through Bihać, through 

Banja Luka, through Orašje and Tuzla, then Bijeljina, Zvornik, as well as with 

other networks of Bosnia and Herzegovina). 

Total number and structure of vehicles of the so-called normal traffic are equal 

for the network without and with investment, and effects of the motorway 

construction for this traffic are obtained by standard application of HDM-4 

model, as difference of the total costs (vehicles costs and costs of travel time 

for passengers and goods, accidents, maintenance of infrastructure) on the 

network without and on the network with motorway. 

                                            
25 Conditionally named "normal traffic" 
26 Conditionally named "diverted traffic" 
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Effects from the traffic diverted from other directions outside the "Relevant 

Existing Road Network", cannot be calculated in this manner since there are no 

relevant data for the concerned roads not included in HDM-4 model. More 

precise, calculation results of the HDM-4 model for the network “without” the 

Project (M0) include “normal” traffic costs only, whereas for the network “with” 

the Project (M1, M2 and M3) it includes costs of “normal” and “diverted” traffic. 

That means costs for the network “without” the Project (M0) must be 

supplemented by costs of diverted traffic vehicles achieved on the rest of the 

network under conditions “without” the Project.  

After analysing possible options, the Consultant’s assessment as the most 

realistic and most acceptable option is that starting from the assumption that 

vehicles on the roads outside "Relevant network" in the conditions without the 

motorway construction, the traffic under similar conditions realized similar 

costs, as well as the vehicles on the "Relevant network". In this case will be 

valid the assumption that vehicles diverted from other roads to the motorway 

will realize the same effects as the vehicles diverted from the "Relevant 

network”. 

Starting from the assumption above, the calculation of transport work-

performance was carried out (Q) expressed in vehicle-kilometres, which 

diverted traffic vehicles would have on the roads out of the “Relevant network” 

under conditions “without” the Project (table 8-4).  

Calculation was carried out in accordance to the following form:  

 

Q = Q1 + Q2 k – Q0; where as:  

 

 Q1 – transport work-performance volume on corresponding sections of 

the “Relevant network” under conditions “with” the Project,  

 Q2 – transport work-performance volume on corresponding sections of 

the motorway,  

 k – length ratio between corresponding sections of the “Relevant 

network” and the motorway sections, and  

 Q0 – transport work-performance volume on corresponding sections of 

the “Relevant network” under conditions “without” the Project. 
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Calculation of costs, which diverted traffic vehicles would achieve on roads out 

of the “Relevant network”, was carried out by use of unit vehicle costs of 

“normal” traffic on sections of the “Relevant network” under conditions “without” 

the Project. 

 

Table 8-4. Transport work-performance of diverted traffic on roads out of 
the “Relevant network” under conditions “without” the motorway 

 
Source: The Study Team. 

 

8.2.4 Valuation of generated traffic 
 

Regarding the manner of evaluation of generated traffic, opinions of individual 

authors are different, sometimes even contradictory. 

Most of the authors and many official methodologies recommend the effects for 

transport beneficiaries to be established on basis of the "Rules of a half" ("Rule 

of a half"). It practically means that the effects of the generated traffic 

beneficiaries amount a half of the effects of normal and diverted traffic 

beneficiaries. 

Besides the effects for infrastructure beneficiaries there are other both positive 

and negative effects in the form of externalise, regarding which there are 

neither agreed opinions nor defined methodological procedures of their 

establishing.  

Within this project, the Consultant limited himself on the assessment of the 

beneficiaries’ effects, applying the "Rules of a half ". 
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The forecast of the newly formed traffic is given in point 7.7 of this Study, and 

evaluation of generated traffic was done together with evaluation of "normal" 

and "diverted" traffic. Transport work-performance of generated traffic vehicles 

is given by table 8-5. 

 

Table 8-5. Transport work-performance of generated traffic vehicles 

 
Source: The Study Team. 
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8.2.5 Travel time costs 
 

8.2.5.1 Basics 
 

Savings based on reduction of travel time represent the most important item in 

the structure of direct benefits from construction of a motorway, along with the 

savings of vehicle operation costs. Because of that it is very important to pay 

maximum attention to the assessment of the travel time value because the 

objectivity of this assessment will greatly influence the objectivity of the final 

results.   

Although there are certain differences in assessment of travel time value, some 

authors, as well as the official world methodologies, more or less, follow the 

same approach pattern.  

The generally accepted approach starts from classification of travelling on 

business and non-business related trips and from determination of monetary 

unit prices for those trips on the basis of average gross and net wages.  

One of the fundamental rules in the procedure of Cost-Benefit analysis is that it 

is carried out with application of fixed valid prices, i.e. without calculation of the 

inflation rate. However, it is important to emphasize that the prices should 

reflect the balanced free market, without expressed distortions and disparities, 

which in practice is not very often the case, especially in developing countries 

or in the countries in a transition phase. In such cases it is recommended to 

apply so-called “shadow prices” whose aim is to harmonize the prices. 

In the existing conditions in Bosnia and Herzegovina disparity between labour 

costs and other costs included in the cost – benefit analysis is evident. While 

the construction costs (as a result of international tenders), vehicle costs as 

well as the costs for fuel, spare parts and tyres create the level of the prices 

which dominate the international market, the labour costs are extremely 

depressed as a consequence of a very high unemployment rate and general 

economic conditions in the country. This fact should be taken into account 

while making analyses and while establishing all the costs which are based on 

the costs of labour (wages) and which will be used as inputs for the cost-benefit 

analysis. 
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In order to illustrate the methodological approaches and concrete values 

applied in world practice we are going to mention some recommendations and 

examples from the literature.  

The United Nations Economic Committee for Europe27 recommends that 

business trips should be valued as an average gross wage in the country of 

journey origin.  The gross wage represents the employer’s costs for one hour of 

the employer’s time, including the taxes, retirement and social security benefit 

taxes and other expenditures in connection with the employees.  

For the value of other (non-business) trips it is recommended to take 30% of 

the average net wage in the country of the journey origin.  

Instructions for cost-benefit analysis for investment projects of the European 

Commission28 indicate the values of business trips (according to the EURO 

value in 1995) for the European Union countries which are shown in the figure 

below.  

 

 

Figure 8-1. Working time values for EU countries in 1995 
 

As can be observed the values change from 6 €/h in Portugal up to 23 €/h in 

Finland. 

                                            
27 “A Set of Guidelines for socio-economic cost-benefit analysis of transport infrastructure  
    project appraisal“ New York and Geneva, 2003. 
28 Structural Fund-ERDF, Cohesion Fund and ISPA: “Guide to cost-benefit analysis of  
    investment projects“. 
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In their instructions the Ministry of Transport and Communications of Finland29  

recommends the value of passenger travel time as follows: 

 
 for business trips: 24,08 €/h 

 for non-business trips: 4,07 €/h 

 
Victoria Transport Policy Institute30 shows differentiated values of travel time for 

drivers and passengers which are applied in the COBA Model (standard frame 

of a Cost-benefit analysis for assessment of the transport projects in the United 

Kingdom). According to the prices from 1994 these values are as follows: 

 
 Business trips 

- driver car  12,898 £/h 

- driver HV       9,450 £/h 

- driver Bus       9,831 £/h 

- passenger   10,706 £/h 

 
 Non-business trips:                      3,150 £/h 

8.2.5.2 Indicators of trends for GDP per capita, wages and living costs in Bosnia 
and Herzegovina 

 

Table 8-6 shows trends of GDP/cap and average net wages in the Federation 

of Bosnia and Herzegovina during the period 2000-2005, with chain index of 

growth of living expenses nominal and real wages, as well as with average 

growth rates of the above-mentioned indicators during the periods 2000-2004 

and 2000-2005.  

Two phenomena can be recognized: 

 
 both nominal and real wages have grown faster than GDP/cap, 

 while living expenses have achieved a slight drop, a significant growth 

of real wages has been achieved. 

 

                                            
29 “Guidelines for the Assessment of Transport Infrastructure Projects in Finland“. 
30 “Cost-benefit analysis“ - June 2002. 
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The above mentioned trends indicate the process of gradual reduction of 

disparity between the labour costs and other costs which was mentioned in the 

previous section. 

The same is valid for the Republic of Srpska, with one remark that all values 

can be reduced by approx. 20-25% in relation to the Federation of Bosnia and 

Herzegovina, with a tendency towards reduction of relative differences. 

Actual assumption is that those trends will also continue in the future and that 

the trends of wage growth will at least follow the trends of real GDP/cap growth 

values. Therefore, on the occasion of establishing the value of the passenger 

travel time, the above mentioned trends will give grounds for the costs 

established on the basis of the existing value of an average wage to be 

increased fully in compliance with the forecasted growth of the real value of 

GDP/cap31.  

 
Table 8-6. Indicators of GDP/cap, wages and living costs in FB&H trends 

Year 
Average growth 

rate 
 Indicator 

2000 2001 2002 2003 2004 2005 
2000-

2004 

2000-

2005 

GDP/cap in 

KM 
2.400 2.577 2.805 2.912 3.376 3.550 

GDP/cap 

index 
100,00 107,38 116,88 121,33 140,66 147,92 

10,16 9,58

Net-wages in 

KM 
412,72 443,26 482,71 524,18 533,52 557,55 

Net-wages 

index 
100,00 107,40 116,96 127,01 129,27 135,09 

7,32 7,02

Index of living 

costs 

(2000=100) 

100,00 100,70 99,60 99,20 99,20 102,07 -0,20 0,41

Real index of 

wage growth  
100,00 106,60 117,40 128,00 130,30 132,30 7,58 6,46

Source: Federal Institute of Statistics of FB&H, July 2006. 

                                            
31 Identical approach adopted by the JICA Study Team for the Master Transport Plan Study in  
    BiH. 
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8.2.5.3 Adopted travel time values of passengers 
 

The average net-wage in the Federation of Bosnia and Herzegovina in 2005 

was KM557,55. The factor for conversion from net to gross wage (contributions 

from the wages, retirement and social security benefit taxes) is 1,68970558, 

which means that the average monthly gross wage was KM942,09, or 

KM6,50/h for an average of 145 working hours. 

If as a basis for evaluation of travel time, according to the above mentioned 

recommendations, we adopt the following: 

 
 for business related trips: value of average gross-wage, and 

 for non-business related trips: 30% of the value of average net-wage, 

 
we get the starting value of travel time (year 2005) as follows: 

 
 for business related trips: KM6,50/h 

 for non-business related trips: KM1,15/h (30% of 557,55:145) 

 
Respecting the assessment that the real value of travel time will increase in 

accordance with the forecasted growth rates of GDP/cap, table 8-7 gives the 

overview of travel time values for business trips in years (KM/h). 

 

Table 8-7. Values of time for business trips 

YEAR Values of time for business trips 

2005 6,50 

2010 8,41 

2015 10,73 

2020 12,90 

2025 15,00 

2030 17,45 

2035 20,24 

2040 23,46 

Source: The Study Team. 
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As it is impractical to use variable unit values of travel time in the HDM-4 Model 

we have made the calculation of an equivalent fixed value so that the net 

present value obtained by discounting of variable net values in the period until 

2040 using a discount rate of 12%32 becomes identical with the net present 

value obtained from the equivalent fixed value in the same time period and with 

the same discount rate.  

In that way we have obtained the following equivalent fixed values of travel 

time: 

 
 for business related trips: 10,91 KM/h 

 for non-business related trips: 1,92 KM/h. 

 
From table 8-7 it is noticeable that the real growth of net wages for the past five 

years (2000-2005) was 32,3%. In case this process continues in the following 

years, which can really be expected, the above mentioned equivalent values of 

travel time for the whole observed period could be reached by 2014, i.e. in the 

first year foreseen for the first motorway sections putting into operation, from 

which it can be concluded that the mentioned values are the result of cautious 

approach to the safe side of the results.    

 

8.2.6 Road accidents costs 
 

8.2.6.1 Analysis of road accidents and its consequences on existing road network 
 

Within the Pre-feasibility Study, the voluminous research was undertaken for 

road accidents and their consequences along the road network in Bosnia and 

Herzegovina, and specially on trunk roads network within the zone of Corridor 

Vc33. At that occasion, data from various information sources were used, such 

as:  

                                            
32 Adopted discount rate at 12%, which is substantially higher from market capital value, is  
   adopted as upper limit and it is the result of cautious approach to the analysis, which is on  
   reliability side of the evaluation results.  
33 Due to voluminous report fro the Pre-feasibility Study, it is presented herewith the results of  
   undertaken research only. Detailed information along with explanations can be obtained by  
   the insight in the Pre-feasibility Study.  
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 Annual Statistics of FB&H 2004 (Road accidents in FB&H),  

 MUP Republika Srpska; 

(http://www.mup.vladars.net/novosti/izvjestaji.htm; "Bezbjednost 

saobraćaja na putevima u Republici Srpskoj“, "Bezbjednost saobraćaja 

na putevima u zoni CJB Doboj“),  

 IPSA Institute Sarajevo 2005; "Studija prioriteta rekonstrukcije i sanacije 

crnih tačaka na magistralnim cestama u Federaciji Bosne i 

Hercegovine". 

 

Based on carried out research, the following indicators were obtained about the 

road accidents and their consequences: 

 

 Per 100 million veh-km in the territory of the FBH the result is 167,34 

road accidents in total, of which: 

- 3,94 accidents with fatal consequences (deaths) 

- 41,90 accidents with injuries 

- 121,50 accidents with material damage only 

 
 in the territory of the RS the result is 183,11 road accidents in total, of 

which: 

- 6,39 accidents with fatal consequences 

- 46,04 accidents with injuries and  

- 130,68 accidents with material damage only. 

 
 Per 100 million veh-km in the territory of  the FBH the results of the 

accidents are: 

- 4,60 deaths 

- 21,76 heavy injuries 

- 39,08 light injuries 

 
 and on the territory of the RS: 

- 7,45 deaths 

- 23,91 serious injuries 

- 42,94 minor injuries 
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8.2.6.2 Accidents costs 
 

Similar to the travel time costs, accident costs also depend on local social-

economic and other conditions.  

There were no detailed analyses undertaken in Bosnia and Herzegovina with 

the aim to establish the scope of total costs to society caused by traffic 

accidents and their consequences.  

Most of the well known methodologies in the world start from establishing the 

specific economic losses for deaths or injuries as well as for damages only 

caused by traffic accidents.  

Research results in the world are widely varying which is a consequence  not 

only of the different socio-economical conditions but also because of various 

methodological approaches and to an extent of the research itself.  

In the following text there are some research results and methodology 

recommendations which can be useful for this study. 

In the study: “Traffic and Revenue Study for the Rijeka-Zagreb Toll Motorway 

stage 1“, Louis Berger S.A, June 1999, the adopted values for accidents are 

presented by table 8-8. 

 

Table 8-8. Values of road accidents consequences 

Type of consequence DM Euro 

Deaths 603.000 310.000 

Heavy injuries 47.000 24.000 

Light injuries 3.000 1.500 

Source: the aforesaid Study. 

 

The recent analyses presented within the “Synthesis Report PLUME“34 from 

November 2003 have shown the results with regards to traffic accident costs 

for some European countries as given in the table below.  

 

 

 
                                            
34 Planning and Urban Mobility in Europe, Synthesis Report:  
  Economic Problems, Project Contract No EVKA-CT-2002-20011, November 2003. 
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Table 8-9. Values of road accidents consequences in Europe  

Monetary values of cost components of the accident Unit costs 
€ 

Willingness to pay Other social costs 

Country Deaths Heavy 
injured 

Light 
injured Deaths Heavy 

injured 
Light 

injured 

Austria 1,367,000 177,700 13,700 136,700 27,800 2,610 

Croatia 299,000 38,900 3,000 29,900 2,700 120 

Denmark 1,395,000 181,300 13,900 139,500 11,000 1,130 

France 1,172,000 152,400 11,700 117,200 30,400 1,980 

Germany 1,380,000 179,400 13,800 138,000 28,500 2,960 

Greece 837,000 108,800 8,400 83,700 9,900 730 

Hungary 567,000 73,800 5,700 56,700 5,400 240 

Italy 1,147,000 149,200 11,500 114,700 12,300 900 

Holland 1,400,000 182,000 14,000 140,000 21,200 2,350 

Poland 460,000 59,900 4,600 46,000 4,100 180 

Slovakia 568,000 73,900 5,700 56,800 5,100 220 

Slovenia 864,000 112,300 8,600 86,400 7,800 340 

Spain 1,061,000 137,900 10,600 106,100 5,400 270 

Sweden 1,235,000 160,500 12,300 123,500 43,800 2,230 

Switzerland 1,769,000 230,000 17,700 179,900 41,300 3,150 

UK 1,251,000 162,600 12,500 125,100 17,700 1,880 

Source: The aforesaid Report. 

 

According to the data indicated in the above mentioned table, total costs for 

Croatia are estimated as: 

 

 for death: €329.000  

 for heavy injuries: €41.600  

 for light injuries: €3.100  
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For the other analysed countries these costs are much higher: almost double 

for Hungary and Slovakia and up to almost six times higher for Switzerland.  

Within “A Set of Guidelines for socio – economic cost-benefit analysis of 

transport infrastructure project appraisal“ 2003, the United Nations Economic 

Committee for Europe recommends that, in the case of lack of more reliable 

data, we can take the values obtained after multiplying the estimated value of 

one hour of business travelling by the following factors: 

 

 for deaths: 43.000 

 for heavy injuries: 5.100 

 for light injuries: 400 

 
The Consultants have established that from all mentioned and available data35 

the data indicated in the PLUME Synthesis Report for Croatia reflects, in the 

best way, the situation in Bosnia and Herzegovina, corrected by GDP/cap ratio 

established on the basis of the purchasing power parity (PPP) or the value 

calculated according to the recommendations of the UN Economic Committee 

For Europe 

According to the data CIA – The World Fact book for 2005 GDP on the basis of  

PPP amounted to: 

 
 for Croatia: 11.600 $/cap 

 for  BiH: 6.800 $/cap 

 
If the accident costs for Croatia from the above mentioned source are corrected 

by GDP/cap ratio on the basis of PPP, the following values of the unit accident 

costs for BiH could be obtained: 

 
 for deaths: €192.862  

 for heavy injuries: €24.386  

 for light injuries: €1.817 

 
                                            
35 Besides the above mentioned, some other data from various sources have been analysed  
   but it was establsihed that they are less important for this kind of study than the presented  
   ones. 
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On the basis of the recommendation of the UN-Economic Committee for 

Europe and the estimated value of time of business travel of 10,91KM/h 

(previous section), we can get the following values: 

 
 for deaths: 43.000 x 10,91 = KM469.130 or €239.862 

 for heavy injuries: 5.100 x 10,91 = KM55.641 or €28.449 

 for light injuries: 400 x 10,91 = KM4.364 or €2.231 

 

The results obtained in this way are a bit higher that the previous results.  

The Consultant adopts the values obtained on the basis of the 

recommendations of the UN – Economic Committee for Europe, as it is the 

question of the document which has the character of the methodology 

guidelines for preparation of transport project feasibility studies for the countries 

in transition, the candidate countries for joining the European Union.  

Respecting the composition of heavy and light injuries on roads in FBiH and 

RS, stated in section 8.2.6.1 and aforesaid values for costs of heavy and light 

injured persons, the following weighted average cost values are obtained for all 

injured persons: 

 
 in territory of FBiH: €11.608 

 in territory of RS: €11.592 

 

or, in average €11.600 for complete relevant existing road network of Corridor 

Vc.  

 

8.2.6.3 Forecast of road accidents and its consequences on the Motorway 
 

Considering that there are no own relevant experiences with road accidents on 

motorways in Bosnia and Herzegovina, we need to rely on available 

experiences from other countries.  

Table 8-10 presents incomplete data about population size, country area, road 

network length, number of accidents and its consequences in 2001 for 30 

countries in the World.  
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Comparing data of number of accidents and its consequences on total road 

network in Bosnia and Herzegovina, stated in section 8.2.6.1, with data in table 

8-10, it can be concluded that road safety condition in Bosnia and Herzegovina 

is extremely bad, and worse than in all stated countries except Turkey. In 

relation to the other European countries, the condition is similar to Slovakia and 

a bit worse than in Czech Republic but far worse than in other countries. 

Another data, significant for the forecast of accidents and its consequences on 

the motorway, is that average decrease of deaths on motorways in aforesaid 

countries in relation to the total road network is 60% for the same number of 

vehicle-kilometres.  

For Central Europe countries with available data, this percentage is: 

 

 Austria: 50%; 

 Czech R.: 69%; 

 Slovenia: 51%. 

 
Assuming that relations in terms of road safety conditions along the future 

motorway in Corridor Vc and remaining network in Bosnia and Herzegovina will 

be within the values of other countries, which means that road accidents 

consequences on the motorway will be reduced by 60% comparing to the total 

network for the same number of vehicle-kilometres, it comes to the following 

forecast of deaths and injuries on the motorway on 100 millions vehicle-

kilometres: 

 

 FBiH:  

- 1,84 deaths, 

- 8,70 heavy injuries, 

- 15,63 light injuries. 

 
 RS:  

- 2,98 deaths, 

- 9,56 heavy injuries, 

- 17,18 light injuries. 
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Table 8-10. Road accidents consequences worldwide 
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8.2.7 Road maintenance costs 
 

For the purpose of validation of the project using the HDM-4 model it was 

necessary to enter the maintenance concept into the Model. It is possible to 

use the current maintenance concept which refers to the main roads, while for 

the designed motorway it is necessary to give suitable proposal according to 

the category of the road.   

According to the "Regulations for Maintenance of the Public Roads"36, in the 

Federation of Bosnia and Herzegovina we use three segments for maintenance 

as follows:  

 
 regular maintenance,  

 extraordinary maintenance, and  

 periodic maintenance. 

 

Regular maintenance covers the following activities:  

 

 Repair of small damages on the pavement (potholes, network cracking, 

longitudinal or transversal deflection, softened asphalt surface, 

damaged edges and  expansions joints of the concrete pavement), 

 Cleaning of drainage system (ditches, drainage channels, culverts), 

 Mending of shoulders (grading), 

 Minor repairs of concrete joints and kerbs, 

 Urgent repairs for the purpose of securing the flow of traffic, 

 Cleaning of snow and ice in winter conditions, 

 Repair and renewal of road markings,  painting of kilometre markings 

posts, painting of traffic sign posts and the lighting fixtures posts, 

 Repair of anti-corrosion protection of protective and safety barriers and  

fences 

 Repair and replacement of road devices, equipment and traffic 

signalisation, 

 Trimming and pruning in cuttings or on embankments, on support or 

retaining walls, 
                                            
36 Official Gazette of FBiH 48/03. 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 8-30

 Maintenance of road markings, 

 Cleaning (of pavement, drainage system, road area, equipment, etc.) 

 Mowing of grass and pruning. 

 
The above mentioned works are included in the list of possible regular 

maintenance works in the HDM-4 model. The basic assumption is that these 

works have to be implemented only once in a year.  

  

Extraordinary maintenance covers the following activities:  

 
 Rehabilitation and replacing of pavement; 

 Pavement reinforcing for rehabilitation and increase of both loading and 

riding quality; 

 Point repair of the pavement for protecting and increased loading of the 

road; 

 Improving of the road drainage system; 

 Replacing, installing and improving of the traffic signs and the road 

furniture (kilometre and direction posts, crush barriers, etc.); 

 Stabilizing rock falls and smaller landslides; 

 Alleviating slopes and other works on protecting the slopes against 

erosion; 

 Repairing of retaining and lining walls; 

 Protecting of  roads against scouring; 

 Landscaping for the reason of biological protecting of roads, 

landscaping and protection against snow deposits; 

 Point corrections of the road geometry (alleviating sharp bends, 

arranging cross falls, side stops, etc.) for traffic safety purposes; 

 Arranging of at-level junctions (shaping, visibility, installing new signs 

and furniture) without major constructions; 

 Improving of traffic conditions through arranging stops, rest areas, 

footpaths, pedestrian crossings, at-level railway crossings; 

 Renewal and installing of installations, equipment and road devices; 

 Renewal of road structures. 
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Above stated works have been included into the list of potential works of 

structural maintenance from HDM-4. Maintenance costs are expressed in 

KM/m2 for the first three items and in KM/km for others. For this maintenance 

the order could be defined upon the periodical or functional base. 

Periodic base considers fixed time intervals and the stated actions are 

undertaken following interval expiration. Functional base considers action upon 

the traffic volume (AADT) and a pavement condition (IRI). 

Periodic maintenance defines in fact the seasonal arranging of roads in spring 

and autumn. For the pre-feasibility study such maintenance could be omitted as 

a separate element of the present concept of road maintenance and could be 

accompanied to routine maintenance 

Using domestic experiences for the existing network, the concept of 

maintenance with its components for this Study is given in table 8-11. 

It has to be pointed out that all up-to-date domestic experiences are based on 

limited budgets for road maintenance, and it is hard to expect substantial 

changes in the future.  

 
Table 8-11. Overview of the road maintenance costs 

Maintenance 

type 

Financial 

cost 

(KM/m2) 

Economic 

cost 

(KM/m2) 

Maintenance 

type 

Financial 

cost 

(KM/km) 

Economic 

cost 

(KM/km) 

Potholes 47,40 42,70 Monitoring 957,26 862,40

Cracks 11,25 10,14
Winter 

maintenance 
6.090,74 5.487,15

Rutting 35,43 31,92 Structures 62,62 56,41

Shoulders 279,20 251,53 Marks and signs 2.022,70 1.822,25

Resurfacing 32,03 28,86

Settings, 

cleaning, 

ditches, 

drainage, etc. 

935,45 872,75

Total a year  405,31  365,15  10.068,77 9.100,96

Source: Road Directorate of FBiH for 2004. 
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8.2.8 Residual value of the Motorway 
 

Residual value represents liquidation, market or useful value of the project at 

the end of the observation period. When speaking of the roads, the point is 

certainly in the useful value regarding that these objects continue to serve for 

the same purpose, even after expiration of the period covered by the analysis.  

When evaluating residual value of the roads, different approaches may be 

possible, namely: 

 

 Evaluation of the residual value of the basic components (land, road 

group,  carriageway structure  of the carrying and wearing layer, 

objects, equipment, 

 Diminishing of total project implementation costs for the assessed value 

of investments necessary for bringing the road to the end of the period 

of observation in the technical state as at the beginning of exploitation 

(renewal of the carriageway, repair and renewal of damaged and worn 

parts of objects and equipment), 

 Application of a signal percentage to the total implementation costs. 

 
Regarding that residual value, because of the discounting effects at the 

beginning of the year of the observation period, there is no higher impact on the 

results of the analysis, most frequently used in the practice is a single 

percentage on the total costs, and frequently, the residual value is completely 

neglected and it is not included in the analysis.  

Starting from the assumption that the road alignment, tunnels and bridges, as 

well as the carrying part of the carriageway structure will retain its application 

value with eventual investments in rehabilitation that will not exceed 10% of 

original costs, and that the finishing layer of the carriageway, as well as 

complete equipment should be entirely  renewed, the Consultant assessed the 

residual value of the motorway at the end of the  observation period to 80% 

(eighty percent) of the realisation costs.  
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8.2.9 Other effects of the construction 
 

Previous analyses dealt with direct effects of the motorway construction:  

 

 savings in vehicles operation costs,  

 savings in travel time of passengers,  

 savings in accidents costs, and  

 savings in infrastructure maintenance costs. 

 

There are other effects that are not contained in the "cost-benefit" analysis, 

regarding that it is impossible to quantify them in money with an acceptable 

level of reliability, and we shall state only two of them.  

The most important non-covered effects are indirect effects reflecting to 

acceleration of the total economic development of gravitation area, and are 

manifested in the first place through increasing gross domestic product (GDP) 

and employment. Regarding that deserve to be treated with special attention, 

these effects will be specially treated in the next parts of the Study. 

Also the effects of the motorway construction based on its impact on the 

environment deserve a special comment.  

Effects of the motorway construction are numerous, and by their character they 

can be positive and negative. In the practice, and this is the case with this 

project too, complete attention is paid to negative effects and measures for 

their elimination and/or mitigation what is understandable.  

The greatest parts of negative effects on the environment has already been 

covered and evaluated in the previous parts of the plan and study documents. 

For selection of the route all relevant area and environmental aspects have 

been respected, and in the Project implementation costs include the costs of 

protection from negative impacts, such as protection from noise, contamination 

of water-supply wells, various indemnifications etc.  

In giving assessment of the effects of motorway construction on the 

environment their positive impacts should not be avoided in any case.  

Among the most significant positive impacts, displacement of traffic  from the 

dense populated urban zones along the existing main road M17/M5 should be 

included.  
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This will result by improvement of traffic conditions in towns, reduction of noise, 

reduction of extraction of harmful matters, improvement of hygienic and health 

conditions - in short creating of better human conditions for living.   

Efforts and assets invested throughout the world for providing a sustainable 

development and healthy way of living, entitle us to assert that the stated 

positive impacts will result in significant positive effects in economic sense as 

well.  

 

8.2.10 Indicators of social-economic evaluation of the Project (EIRR and NPV) 
and sensitivity analysis 
 

In the manner described in the previous sections of the Study, the identification 

and monetary assigning to the social-economic costs and benefits was carried 

out, which will be generated by the realisation of the Project within the 

observed timeframe, and which included realisation period in accordance to the 

foreseen plan and 30 years of operation period. Identified, quantified and 

monetary valuated items are as follows: 

 

 economic costs of the realisation of the Project (total costs deducted by 

fiscal contributions),  

 maintenance costs of the network without and with the Project in place,  

 vehicle operation costs, travel time costs and road accidents costs of 

"normal" and “diverted” traffic on the "Relevant Network" without the 

Project in place,  

 vehicle operation costs, travel time costs and road accidents costs of 

"normal" and "diverted" traffic on the "Relevant Network" with the 

Project in place, and 

 benefits of generated traffic.  

 

Benefits based on infrastructure maintenance costs, vehicle operation costs, 

travel time costs and road accidents costs for "normal" and "diverted" traffic are 

obtained from the difference of these cost categories between without and with 

the Project scenarios, whereas benefits of generated traffic are calculated with 

half of benefits achieved by vehicles in "normal" and "diverted" traffic.  
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Residual value of the Project at the end of the observed timeframe was 

calculated with 80% of the realisation costs. 

Main phases of the calculations were the following:  

 

 user costs (vehicle operation costs, travel time costs, road accidents 

costs and road maintenance costs) for so-called “normal" traffic on the 

network without the Project (M0), and for “normal” and "diverted" traffic 

on the network with the Project (M1, M2 and M3) are calculated by use of 

HDM-4 software; 

 "diverted" traffic costs for the network without the Project are calculated 

by specific procedure described in the previous section of the Study 

(section 8.2.3); 

 benefits of “normal” and "diverted" traffic are gained as difference of 

costs on network without the Project (M0) and network with the Project 

(M1, M2 and M3);  

 benefits of generated traffic are calculated by use the "Rule of the Half" 

in a way described in the manner explained above;  

 based on required investments for implementation of the Project, along 

with the assumed investment schedule, which is adjusted to the 

implementation schedule of the Project, and estimated residual value of 

the investment at the end of time horizon in amount of 80% of total 

investment, and calculated total benefits, the calculus of the economic 

internal rate of return is provided. 

 

The sensitivity analysis of the results on possible deviations from the referent 

input data and assumptions was carried out for the following scenarios: 

 

 investment increase by 10% and 20%, 

 investment reduction by 10%, 

 total benefits reduction by 10% and 20%, 

 total benefits increase by 10%, 

 simultaneous investment increase and benefits reduction by 20%, 

 simultaneous investment reduction and benefits increase by 10%, and  

 construction period delay by one and two years. 
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Summarised components of the carried out calculations, which serve for the 

calculus of internal rates of return and net-present values for eight considered 

sections, are presented by table 8-12, cost-benefit flow in time along with 

calculation of internal rates of return by table 8-13, and cost-benefit flows in 

time discounted by rates 1,08, 1,10 and 1,12 along with the calculation of net-

present values by table 8-14. 

Results of this evaluation are presented by table 8-15 for the base scenario, 

whereas table 8-16 presents the results of the sensitivity analysis.  
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Table 8-12. Summarised components for EIRR and NPV calculation 
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Table 8-12. Cont’d. 

 
Source: The Study Team. 
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Table 8-13. EIRR calculation 
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Table 8-13. Cont’d. 

 
Source: The Study Team. 
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Table 8-14. NPV calculation 
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Table 8-14. Cont’d.  

 
Source: The Study Team. 
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Table 8-15. Results of the social-economic evaluation 

 
Source: The Study Team. 
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Table 8-16. Results of the sensitivity analysis  

 
Source: The Study Team. 

 

8.3 Comments of results for the social-economic evaluation 
 

At the analysis and assessment of results for the social-economic evaluation of 

the Project, it is necessary to highlight some characteristics and determinants 

of the Project.  

 

 Motorway in Corridor Vc undoubtedly presents the most significant and 

the most ambitious long-term development Project of Bosnia and 

Herzegovina. Size and complexity of the Project, as well as required 

investments for its realisation, require realisation in stages in spite to the 

fact this is about integrative technical, operational and functional entity 
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with importance for the whole country and the wider region. On the 

basis of carried out researches and analyses within the Pre-feasibility 

Study and previous planning-study documentation, the total length of 

the motorway is split into eight sections along with the implementation 

schedule defined in accordance with the identified priority order.  

 Alignment of the Motorway traverses in areas with various 

characteristics. There are extreme differences in terms of the terrain 

morphology (from the plane to the extremely mountainous areas), 

geological and geo-technical characteristics of the soil, climate 

conditions, spatial arrangements, cultural-historical heritage and 

differences in terms of general social-economic development. Extreme 

differences in terms of development level and technical characteristics 

of the existing infrastructure, as well as the volume and conditions of the 

traffic are of special interest and impact on results of the social-

economic evaluation.  

 Considering the possible different sources and conditions of funding, as 

well as different implementation schedule, it was necessary to carry out 

the evaluation of the Project as a whole, but the evaluation of each 

section as well. At the evaluation of each section, it was obliged to take 

into account that these do not present independent projects, without any 

impact on each other, than to have mutual dynamic inter-dependence, 

which refers to the whole Project. Possible giving up of any section will 

affect on all other sections. This made the complete evaluation 

procedure more complex.  

 

Respecting the previous comments, it can be stated that the achieved 

indicators of social-economic evaluation indicate the following:  

 

 the Project as a whole, with EIRR=13,19% and ENPV=KM3.182,24 

millions to KM462,66 millions for discount rates from 8% to 12%, 

presents feasible project from the social-economic standpoint,  

 shifting the implementation schedule in relation to the Pre-feasibility 

Study for some sections according to the foreseen schedule positively 
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affected on the feasibility of these sections, as well as the Project as a 

whole,  

 the sensitivity analysis indicated that the Project is not substantially 

sensitive on investment increase and benefits reduction in range to 

10%, as well as construction period delays in one or two years,  

 somewhat substantial impact on social-economic feasibility of the 

Project might have investment costs increase and benefits reduction by 

20%, specially under scenario of the both simultaneous acting.           

 

8.4 Wider economic impacts of the Project 
 

Preparation of the planning and research documentation for the motorway in 

the Corridor Vc through Bosnia and Herzegovina is being carried out in an 

environment where attaining of general national, political, regional, economic 

and any other consensus in any matter is made very difficult, as a 

consequence of the relations disturbed by the war. One of the rare positive 

exceptions is the general consensus for the construction of the considered 

motorway, which in the present circumstances has a special importance. The 

project of the motorway construction was declared to be a priority development 

project of national interest and is treated as the “development project of the 

century“. Such a treatment arises from its general socio-economic and political 

importance for Bosnia and Herzegovina. 

The following facts among others point to its socio-economic importance:  

 
 At the Third Pan-European Conference on Transport (Helsinki 1997) the 

transport corridor Budapest – Osijek – Sarajevo – Ploče was included in 

the Pan-European transport network as Corridor Vc, so affirming its 

wider international significance; 

 Through Bosnia and Herzegovina the Corridor Vc is routed through its 

middle area in a north-south direction, through the valleys of the rivers 

Bosnia and Neretva, which means through the area with the greatest 

concentration of population and natural and created resources. 

 More than 50% of the population lives in the Corridor belt approximately 

40km wide (on less than 20% of the territory), participating in the 

formation of the total GDP of Bosnia and Herzegovina by more than 
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60%. Within this area, there are located the administrative and cultural, 

sports and economic centre and the capital of Bosnia and Herzegovina - 

Sarajevo, the cultural, sports, tourist and economic centre and the 

greatest town of Herzegovina – Mostar, the mining and metallurgical 

centre of BiH – Zenica, the biggest traffic road and railway junction 

Doboj, as well as a whole range of other important industrial and 

energetic, tourist and catering, sports and recreation, cultural and 

historical and religion centres, such as Park of Nature Hutovo Blato, the 

centre of the religion tourism Međugorje, the centres of winter tourism 

around Sarajevo on the Olympic mountains Jahorina, Bjelašnica and 

Igman, and also on the mountain Vlašić near Travnik, the hydro-power 

system on Neretva with artificial accumulations, spa and health centre 

capacities in  Ilidža, Fojnica, Teslić, then Thermo-power plant and the 

Mine Rudnik Kakanj, wood industry in Zavidovići, cellulose Maglaj, Oil 

Refinery  Modriča and others.  

 The main existing two-lane carriageway road of width 7,00 m, passing 

along the Corridor (the road M17/M5), has not fulfilled for a long time 

the traffic needs with regards to the service level and safety. The road 

M17/M5 passes through all the larger towns, so that some of the 

sections turn into an urban or suburban road where transitory long 

distance traffic and local traffic is mixed together with all the negative 

consequences both for the environment, and for the traffic itself (i.e. 

formation of other lines, congestion with longer stoppage, numerous 

accidents, air pollution, extra noise and so on). Such a state results in 

very high charges for traffic beneficiaries, great time losses, productivity 

reduction, reduction of competitive capacity, narrowing of the market, 

discouraging of potential foreign investors and other negative effects.  

 By removal of the traffic limitations originating from the existing 

unsatisfactory situation in the transport infrastructure, which will be 

attained by the construction of a high-quality traffic route, - the 

motorway – conditions for the reduction of transport charges 

participation in the production charges will be created, with a reduction 

of non-productive time in favour of productive time, and therefore an 

increase of the total productivity of work, facilitating the accessibility to 
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the production and consumption centres, so creating more balanced 

market circumstances, the cooperation processes will be facilitated, as 

well as the area and production and technological restructuring in 

production, with increased labour mobility, which will have as a 

consequence a faster and more comprehensive development of Bosnia 

and Herzegovina and a strengthening of the competitiveness of  its 

economy.  

 Radical improvement of accessibility to the tourist centres, religion-

recreation and catering complexes, hunting areas, health and other 

centres for rest and recreation will create special favourable bases for 

this economic sector.  

 The construction of the structure, the pre-estimated value of which is 

assessed to be around KM6 billions, will for sure lead to the opening of 

a large number of jobs, intensifying and increasing the production in the 

existing plants, as well as to the opening of new production capacities, 

especially in the building sector, production of building materials and 

equipment, and agricultural and food industry and services.  

 After realisation of the project, direct additional employment will certainly 

occur in the field of motorway management and maintenance, as well 

as in numerous service industries.  

 Impact of the motorway construction on employment and increase of 

production will be transferred to a wide range of indirect manufacturers 

and suppliers of consumers’ goods, material and equipment, which 

results in multiplied effects.  

 Engagement of the local building companies on such voluminous and 

complex jobs will make it possible to improve their staff and strengthen 

their technical and technological qualities and qualifying them for 

appearing in the worldwide markets and a return to their pre-war 

reputation and position.  

 Engagement of the local highly professional staff in rendering of 

consulting services in the preparation phase, performance of works and 

management of the project during construction will form a staff structure 

capable of creating their own development strategy  and policy and for 

managing of other development projects.  
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 It is through experience with such projects that the attention of 

ecologists and experts dealing with protection of the environment has 

focused on negative impacts of the project on the environment. 

 In any case it is a good practice since it results in measures that will 

eliminate and reduce to an acceptable level such impacts which 

undoubtedly exist. With such an approach, we lose positive impacts and 

effects. In this specific case, construction of the planned motorway with 

the by-passes around larger towns will facilitate to a high extent the 

network of the city traffic lines, alleviate the problems of congestion and 

delays and in this way the need for investment interventions; it will 

reduce the noise levels and emission of harmful gases, and 

consequently improve the general living condition in the towns.  Bearing 

in mind that the stated negative effects are transferred from the 

concentrated settled and built-up urban zones, where the protection 

from these impacts is practically impossible or very aggravated, to the 

non-settled zones with the added application of protection measures, it 

is not difficult to conclude that the total impact of the motorway 

construction will be highly positive for the environment.  

 Redirecting the transit traffic outside the narrow urban zones will make 

more purposeful usage of the space possible, and a more favourable 

disposition of different urban contents, which means it will contribute to 

their more rational and functional development.  

 Although it can be expected that for some limited areas along the 

motorway the real estate value might be reduced (land and building) 

due to the vicinity of the motorway and the "obstacle" effects, it is 

certain that in the larger scale and in wider spaces, the value of the real 

estate will be raised.  

 Increase of the investment activities, production increase, increase of 

the trade exchange, growth of GDP will lead also to an increase of fiscal 

revenue of the socio and political communities. 

 As a positive return effect, it can have an impact on the reduction of tax 

rates and other fiscal fees, which is an additional stimulus to the 

economic progress.  
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The above stated positive effects of the Motorway to the total economic 

development are impossible to quantify and express in money terms. Some of 

them are contained in the effects of the transport of beneficiaries in the cost-

benefit analysis (operational costs of vehicles, time of travelling of goods and 

passengers and accidents). 

As an illustration, we state the results of the expert assessment of this impact.   

According to analyses and estimates37 done by assistant professor Dr Faruk 

Jašarević, Prof. dr Branko Beroš and Velibor Peulić, significant indirect 

development effects will appear during and after the construction of the 

motorway inside the central and wide gravitation area.  

Starting from the Preliminary estimate that the construction costs will amount 

approximately 6 billions KM, authors made an estimation of direct benefits to be 

realized by the 42 economic activities in the course of the motorway 

construction (table 8-17). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
37 "Economic benefits and other effects of the Corridor Vc before, during and after the  
    construction" Sarajevo, 2005. 
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Table 8-17. Development impacts on economy during the motorway 
construction 

Economical Activity  

Value of direct benefit distributed 
on various economical activities 

during construction of the Corridor 
Vc Motorway  

(mil. KM) 
Electrical power  141.18

Coal production 48.06

Coal processing 30.06

Production of oil and gas 50.04

Crude oil derivates 201.18

Iron ore 14.12

Ferrous metallurgy  398.12

Non-ferrous metal ores 19.41

Non-ferrous metals 48.30

Non-metals 117.18

Processing of non-metals 25.46

Metal processing industry  254.12

Mechanical engineering 74.12

Means of transportation 80.54

Electrical machines and devices 138.32

Chemical products 45.60

Processing of chemical products 46.92

Stone and sand 197.70

Construction materials  636.00

Timber and shuttering  53.82

Final wood products 24.42

Processing of paper 47.04

Textile 22.62

Textile industry 9.78

Production of leather shoes 6.24

Natural rubber 8.12
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Table 8-17. Cont’d.  

Food processing industry  25.41

Production of beverages 0.24

Fodder 0.84

Tobacco industry 0.00

Different products  2.33

Agriculture and fishing 20.12

Forestry 34.70

Water engineering 43.41

Construction engineering 26.12

Installation and finishing works 211.41

Transport and connections 554.12

Trade   374.12

Catering and tourism  0.74

Crafts and services 314.12

Utilities 37.41

Other production services 164.12

Source: The Study Team. 

 

Authors also estimate that putting the motorway in traffic will initiate new and 

encourage total economic activities, especially inside the central gravitation 

area, but also in Bosnia and Herzegovina as a whole.  

In their assessment that the average growth of GDP in the municipalities of the 

central gravitation area in the next period could reach from the expected 5,5% 

a year, the rate of 6,2%  in case of motorway construction, the authors came to 

the effects amounting 323,7 millions KM in 2013 to 857,2 millions in 2020, 

and/or 1,495.5 millions KM in 2025 year. 

Acceleration of economic growth due to the motorway construction will bring to 

opening of new jobs and employments.  
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As according to the authors’ assessment, except engaging great number of 

workers during the construction, servicing and maintenance of the motorway in 

exploitation, some 1.000 workers will be employed for continuous time and 

employment of the capacities in various economic sectors from industry, trade 

to tourism, will result with approximately 10.000 additional employments.  

All the above-mentioned comments and estimates, together with undertaken 

standard cost-benefit analysis, have only one objective and that is to help in 

bringing the final decision with regards to social-economical profitability and 

feasibility of the Project. 
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9 FINANCIAL-MARKET ANALYSIS 

9.1 Methodology approach 
 

Although investment in transport infrastructure is one of preconditions for 

continuous and sustainable development, this does not mean that the 

investment in transport infrastructure will be a sole guarantor of such 

development. On the other hand, it is certain that the quality and reliability of 

transport infrastructure are crucial for any country's capability to appear, in a 

competitive way, on international markets. In addition, the construction and 

maintenance of motorways may be a significant stimulator of the gross 

domestic product growth, as well as a significant instrument for increasing the 

employment rate. The motorway construction requires high investments; 

therefore the decision-making procedure requires social-economical evaluation 

of the project, as well as financial-market evaluation. The preceding chapter 

dealt with the social-economical evaluation of the construction of the Corridor 

Vc motorway on the territory of Bosnia and Herzegovina and this chapter 

elaborates the financial-market evaluation. Since Bosnia and Herzegovina 

cannot provide the means for the construction of the motorway, the required 

means will be provided by the international financial institutions and private 

sector via public-private partnership (PPP). The financial-market evaluation of 

the project is the key criterion for that type of investments. 

The basic concept of the financial-market analysis of the motorway construction 

is to provide the answer to the question if it is possible and on what conditions 

to cover the following costs with the toll collection: costs of investments, 

maintenance, rehabilitation and management. 

During the construction period the Investor engages financing sources and 

settles the investment costs. Upon completion of the construction, during the 

period of motorway exploitation, the toll payment earning should cover the 

following costs: obligations to the engaged sources of investment financing, 

motorway maintenance and rehabilitation costs and management costs. 
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The evaluation of the financial-market efficiency of the project is based on the 

conditions on the market. The process is characterised by the evaluation of the 

project inputs and outputs, according to market evaluations, the application of 

the individual discount rate and determination of the project accumulation that 

would remain at disposal. 

The evaluation of financial-market efficiency of the motorway project is based 

on the dynamic approach, which implies the analysis of the entire lifetime of the 

project. The project lifetime comprises the period of the motorway construction 

and subsequent 30 years of motorway exploitation. 

From the point of view of the investor – concessionaire, the method of the 

internal rate of return is applied in the procedure of funds investment into the 

motorway project efficiency evaluation. 

The internal rate of return is defined as the discount rate that reduces the net 

present value of the product to zero. The internal rate of return provides 

information on maximally acceptable interest rate for loans that will be 

reimbursed throughout the lifetime of the project. The evaluation criterion in 

application of this method is the minimal acceptable internal rate of return, 

which is compared to the average interest rate. If the internal rate of return is 

equal to or higher than the average interest rate for loans, the project is 

acceptable. 

The economical and financial flows contain information on business events that 

impact the movements of the project's potential. The pieces of information are 

expressed in money units and include the following: immediate effects within 

the project, permanent market prices and official exchange rate of the 

international payment means. 

All the items of the above-mentioned financial flows are grouped in three 

fundamental categories: expenditures, earnings and net earnings. 

The expenditures decrease the project potential, earnings increase the material 

base of the project and net earnings are defined as the difference between the 

earnings and expenditures in the overall lifetime of the motorway project. 

 

The analyses of the obligations of the national and entities authority levels in 

Bosnia and Herzegovina in reference to the payment of the internal and 

external debt (public debt) show that the possibilities of additional debenture 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 9-3

based on the emission of the public debt (bonds) for financing of capital 

structures construction are very limited, especially in the period until 2010. The 

proposals for construction of the Corridor Vc motorway that are based on the 

projection of the Corridor Vc construction financing EXCLUSIVELY on the basis 

of public debenture in the planned value of 5,6 billion KM would burden 

significantly the budget and tax payers in the period of the next 15 years. 

Therefore a direct engagement of the state in the financing of the Corridor 

construction via emission of bonds should be applied only for the construction 

of more demanding sections that are the least attractive for potential investors. 

 

9.2 Public Private Partnership/BOT 
 

It is assumed that the Corridor Vc motorway will be constructed by a 

Concession Company in which the Government of Bosnia and Herzegovina 

would participate with the section of the constructed motorway Vlakovo-Kakanj, 

as well as with new possible sections. Therefore, the project of construction of 

the Corridor Vc motorway on the territory of Bosnia and Herzegovina will be 

financed mainly by the private sector with the participation of the public sector, 

i.e. the Public Private Partnership model (PPP) will be applied. 

The project financed by the private sector is evaluated exclusively according to 

individual commercial conditions and such a project is financed only if earnings 

based on expected “demand” are sufficient to justify the investment. Therefore, 

the project justification is based on the expected toll collection earnings and not 

on the indirect benefits in the wider context of economic system and the 

economy as a whole. 

The private sector must find its interest in financing the construction of the 

Corridor Vc motorway on the territory of Bosnia and Herzegovina, otherwise it 

will not take the risks that such a financing represents. 

The private financing of infrastructure is known under the abbreviation BOT38. 

According to the model of BOT projects, a private company - a concessionaire - 

is given the concession to build and operate the infrastructure facility that would 

normally be built and operated by the state. At the end of the concession 

                                            
38 BOT (Build, Operate, Transfer). Numerous other abbreviations are used along with this one, such as 
BOOT, BLT, etc. The BOT model regularly includes the concession. 
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period, the concessionaire transfers the facility back to the state. The length of 

the concession period is primarily determined by the time required to reimburse 

the debt the concessionaire has taken and for him to achieve the reasonable 

profit on his investment, his work and the risk taken. The above description of 

the basic determinants of BOT models clearly points to the specific nature of 

BOT projects. 
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The essential characteristics of BOT financing are the following: 

 

 Financing of a unique and one-time undertaking, which is based on 

earnings. 

 The undertaking includes several mutually dependent contracts with 

third parties, such as contractors, suppliers, facility users and 

government organizations. 

 Reimbursement of loans is ensured from the project cash flow, in the 

way determined by contractual provisions. 

 

The types of capital from which BOT projects are financed can be divided into 

four groups: equity capital, debt, so called mezzanine capital and standby 

capital. In majority of cases BOT projects are structured so that they include all 

four types of capital. Each category of capital has a specific role and implies a 

risk of particular characteristics. As a rule, the greater the risk the higher the 

potential profit which can be drawn from the project. The types of capital can be 

ranked in the order in which they claim the right to project funds. 

Sources for above mentioned types of capital in BOT are mainly foreign, 

because in Bosnia and Herzegovina the capital market is not yet sufficiently 

developed for this type of investment. Among foreign sources the major role is 

played by commercial loans. Usually there are several banks or insurance 

companies that participate in this type of loan, led by one chosen bank 

(syndicated loans), in order to divide the risk. Among all sources of financing, 

the commercial loans are the most difficult to mobilize, particularly if they are 

needed for a long time period; however, regardless of the difficulties, the role of 

commercial loans in BOT project is irreplaceable, not only because of their 

significant share in the financial structure but because of the risk control they 

require and bring into the project. The creditors expect that the project financial 

structure reflect also the willingness of the sponsors to take the risk, so that the 

equity and loan ratio should be about 20:80. 

It should be pointed out that a project becomes increasingly attractive to 

commercial banks and export insurance agencies if international financial 

institutions are involved in it in any form (EBRD – European Bank for 
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Reconstruction and Development, IBRD – International Bank for 

Reconstruction and Development, EIB – European Investment Bank). 

However, the international financial institutions are ready to participate only if 

certain criteria are met, such as: 

 

 Transparency, 

 Engagement of recognized consulting firms in project evaluation, and 

 Organisation of international public biddings for the award of works, 

services and for the supply of goods. 

 

The EBRD and IBRD loans are regularly given to a 15-year period with 5-year 

grace period and with the interest rate that can be fixed or tied to fluctuations of 

LIBOR, but in any case it is lower than the interest rates and conditions of 

commercial banks. The Government of Bosnia and Herzegovina is in the 

process of providing the loan from IBRD, EBRD and EIB in the value of 

approximately 1 billion EUR, with interest rate and loan costs of 3%, which will 

be a part of the source for the construction of the Corridor Vc motorway. The 

reimbursement of the loan will be performed by the concession company. 

There are different possible combinations for the provision of the remaining part 
of the financing source, as follows:  
 

 Commercial banks (domestic and international), 
 Export insurance agencies (e.g. NEXI - Nippon Export and Investment 

Insurance, OPIC - Overseas Private Investment Corporation, HERMES 
- Kreditversicherung AG), 

 Export banks (e.g. US EXIM), 
 Development banks (e.g. KfW - Kreditanstalt fuer Wideraufbau), and 
 Securities. 

 

It is assumed that the conditions of financing from these sources would imply 

the interest rate and loan costs of 5%; the grace period would be the 

construction period increased for three (3) years and the reimbursement period 

would be 15 years. 
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The Government of Bosnia and Herzegovina will provide to the Concession 

Company all the required design documentation and carry out the land 

purchase for the construction of the motorway. Furthermore, for the purpose of 

increasing the project profitability, it was assumed that the Concession 

Company would be exempt from the payment of VAT of 17%. 

In order to make the project of construction of the Corridor Vc motorway on the 

territory of Bosnia and Herzegovina attractive to private investors, the 

government has to make certain efforts in two directions. The first step is to 

create so called “investor-friendly environment” which implies: 

 

 Political stability and good leadership of the country; 

 History of regular payment and debt servicing; 

 Good macroeconomic policy; 

 Convertible currency; 

 Rule of law and high degree of transparency; and 

 Clearly defined regulatory framework for BOT and concession projects. 

 

The second group of measures is the government assistance in making the 

project attractive to the private investors. This can be achieved in the following 

ways: 

 
 Land cession free of charge, 
 Design documentation, 
 Partial guarantees for traffic or earning, 
 Completed structures are handed over to the project company for 

exploitation free of charge, 
 Writing-off of previous costs (sunk costs), 
 Investment in fixed capital of the project company, 
 Tax concessions, 
 Government guarantees, and 
 Procurement of guarantees from international financial institutions. 

 

The planned scenario for the realisation of the in full profile motorway 
construction project in the Corridor Vc on the territory of Bosnia and 
Herzegovina is following: 
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 In 2010 the opening of the section Kakanj-Vlakovo, 
 In 2012 the opening of the section Donja Gračanica-Kakanj, 
 In 2013 the opening of the sections: Svilaj-Karuše and Mostar North- 

Southern border with the Republic of Croatia, 
 In 2018 the opening of the sections: Karuše-Donja Gračanica and 

Vlakovo-Tarčin, Tarčin-Konjic, Konjic-Jablanica and Jablanica-Mostar 
North. 

 
Therefore, the construction of the Corridor Vc motorway has already started, 

and according to the realisation plan, it would be completed by the end of 2018. 

 

9.3 Toll payment revenue  
 

According to the structure of payment classification of vehicles and average toll 
charge of 0.05 EUR per kilometre for the first toll payment category and relation 
of toll and vehicle classification K1:K2:K3:K4 = 1:1.5:2.25:3.3, the calculation 
has been made of the toll earning on nine sections of the Corridor Vc through 
Bosnia and Herzegovina, within the planned period of motorway network 
construction realisation.  
 

Table 9-1. Sections and timeframes for the toll-revenues calculation 

No. Section km Planned period 

1. Svilaj - Karuše 59,95 2013 – 2042 

2. Karuše – D. Gračanica 60,83 2018 – 2047 

3. D. Gračanica - Kakanj 23,98 2012 – 2041 

4. Vlakovo - Tarčin 19,79 2018 – 2047 

5. Tarčin - Konjic 20,86 2018 – 2047 

6. Konjic - Jablanica 14,63 2018 – 2047 

7. Jablanica – Mostar North 32,49 2018 – 2047 

8. Mostar North – Border with R. Croatia 58,14 2013 - 2042 

9. Kakanj – Vlakovo (under construction) 43,75 2007 – 2047 

Source: The Study Team. 
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Traffic volumes for the calculation of the toll revenue in the above-mentioned 

planned period have been obtained through the planned motorway network 

forecast made with the computer programme "VISUM". 

Traffic growth rates cover the period from the assumed year of the opening of 

individual motorway sections until the end of the 30-year planned period. It 

should be pointed out that the presented traffic growth rates in scenario B refer 

to the growth of so-called regular and redirected traffic; however the total traffic 

on the motorway consists also from the induced traffic generated due to the 

decrease of costs incurred by the users of road network containing a motorway. 

Furthermore, the newly formed traffic should also be taken into consideration. 

This traffic will be formed due to the generation and attraction connected to the 

development of industrial zones along the motorway, as well as the 

international traffic on the future Tran European Motorway route. 

General formulas for the calculation of the generated traffic expected after the 

opening of the planned motorway in the Corridor Vc are as follows: 

 

e
VR

VRVR
PGDPPGDP

MBI

MSIMBIAP
NORM

AP
NOVOSTV ⋅

−
⋅=.  

or 

1. e
TE

TETE
PGDPPGDP voz

MBI

voz
MSI

voz
MBIAP

NORM
AP

NOVOSTV ⋅
−

⋅=  

 

in which: 
AP

NOVOSTVPGDP .  - generated traffic 
AP

NORMPGDP .  - normal traffic 

MBIVR  - trip duration on the zero-investment network 

MSIVR  - trip duration on the new network 
e  - elasticity factor in the function of time saving 

voz
MBITE  - operation costs on the zero-investment network 
voz
MSITE  - operation costs on the new network 

1e  - elasticity factor in the function of operation costs savings 
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A detailed analysis presented in the Traffic Study of the Corridor Vc defined the 

savings in trip duration and elasticity factors in percents. The table below 

present the generated traffic in 2047.  

 

Table 9-2. Characteristics of the generated traffic in 2047 

PGDPNORMAL Elasticity factor 
SECTION 

PA BUS TV PA+ BUS TV 

Percentage 
of time 
savings 

Border of the Republic of Croatia 
- Odžak 5080 187 2483 0.8 0.7 34% 

Odžak - Vukosavlje 5667 207 2544 0.8 0.7 34% 

Vukosavlje - Podnovlje 6788 265 3411 0.8 0.7 34% 

Podnovlje - Rudanka 6045 265 3047 0.8 0.7 34% 

Rudanka - Karuše 6820 216 3003 0.8 0.7 34% 

Karuše - Medakovo 11497 386 4412 0.8 0.7 34% 

Medakovo - Ozimica 8588 365 3657 0.8 0.7 34% 

Ozimica - Nemila 8202 332 3625 0.8 0.7 34% 

Nemila - D. Gračanica 8523 321 3628 0.8 0.7 34% 

D. Gračanica - Drivuša 5282 203 2720 0.8 0.7 34% 

Drivuša - Janjići (k1) 10435 382 4152 0.8 0.7 34% 

Janjići (k1) - Lučani (k2) 9504 371 3695 0.8 0.7 34% 

Lučani (k2) - Kakanj 13985 481 5037 0.8 0.7 34% 

Kakanj - Visoko 14713 374 4799 0.8 0.7 34% 

Visoko - Podlugovi 16721 414 5011 0.8 0.7 34% 

Poedlugovi - Jošanica 17606 427 5095 0.8 0.7 34% 

Jošanica - Butila 9457 221 3072 0.8 0.7 34% 

Butila - Vlakovo 10599 324 2746 0.8 0.7 34% 

Vlakovo - Tarčin 9222 324 2442 0.8 0.7 34% 

Tarčin - Konjic 8675 325 2178 0.8 0.7 40% 

Konjic - Jablanica 8797 321 2312 0.8 0.7 40% 

Jablanica - Mostar North 11067 350 2608 0.8 0.7 40% 

Mostar North - Mostar South 10904 270 2348 0.8 0.7 40% 

Mostar South - Počitelj 15784 374 2852 0.8 0.7 40% 

Počitelj - Međugorje 10915 230 2234 0.8 0.7 40% 

Međugorje - Zvirići 10283 271 1910 0.8 0.7 40% 

Zvirići - Border of the Republic of 
Croatia 8417 242 1887 0.8 0.7 40% 

Source: The Study Team. 
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Based on the above-presented elements, a revenue calculation was made by 

links and future motorway sections. One of the tables that served for the 

calculation of the revenue by sections is presented below.  

Table 9-3. Toll-revenue on the sub-section Svilaj-Odžak 

 
Source: The Study Team. 
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9.4 Starting basis for financial-market analysis  
 

The financial-market analysis of individual motorway sections and the overall 

motorway is based on the following text. 

The investments requiring the provision of financing sources on the level of the 

project are the overall construction works. The financing sources for designing, 

supervision, unplanned works and expropriation were planned to be provided 

outside the project. The project includes amortisation of construction works and 

amortisation of construction costs, which are financed out of the project. 

The analysis anticipated that the financial funds required for VAT within the 

construction costs are not provided by the project. 
The financing of the above-mentioned investments is planned from loans, 

according to the dynamics presented in the table above, according to the 

following conditions: 

 Loan 1 

 36% (loan provided by international banks) 

 interest rate with all costs during the construction and reimbursement 

period of 3%, grace period is the construction period increased for 

three (3) years, interest rates during the construction are added to the 

debt, reimbursement period is 15 years. 

 Loan 2 

 64% (the overall investments that burden the project decreased for 

the value of the loan 1), 

 interest rate with all costs during the construction and reimbursement 

period of 5%, grace period is the construction period increased for 

three (3) years, interest rates during the construction are added to the 

debt, reimbursement period is 15 years. 

 

The toll collection earning includes VAT of 17%. The costs of maintenance, 

management and rehabilitation do not include VAT. 
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Two scenarios have been considered within the financial-marketing analysis of 

the construction of the Corridor Vc motorway: 

 

 scenario 1, which includes the toll collection earning decreased for 

the costs of OUO on the section Kakanj-Vlakovo, whose construction 

is responsibility of Bosnia and Herzegovina, and 

 scenario 2, which includes scenario 1 and the toll collection earning 

decreased for the costs of OUO on the section Vlakovo-Tarčin and 

section Johovac-Karuše, whose construction is responsibility of 

Bosnia and Herzegovina. 

 

A separate Concession Company will be established for the scenario 1 or the 

scenario 2, characterised by the partnership of the public and the private 

sector. The Concession Company will be responsible for the overall project in 

terms of financing, construction, management and maintenance during the 

concession period.  

 

9.5 Financial calculations  
 

This section deals with the financial-marketing analysis of the construction of 

the Corridor Vc motorway for scenario 1 and scenario 2. The financial-

marketing analysis for all individual sections of the Corridor Vc motorway is 

presented in the appendix of this Study. 

 

9.5.1 Financial calculation for SCENARIO 1 
 

9.5.1.1 Purpose and goal 
 

Financial analysis is based on the characteristic of the entrepreneurial project 

that includes the following: the entrepreneur invests into the project in order to 

make profit; furthermore he builds and maintains the motorway and charges for 

its usage. Therefore, the purpose and goal of financial analysis is to determine 

profitability using the usual methods (economical flow - internal rate of return). 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 9-14

The analysis presented below refers to the analysis of the economical and 

financial efficiency of the following sections considered together: Svilaj-Karuše, 

Karuše-D. Gračanica, D. Gračanica-Kakanj, Vlakovo-Tarčin, Tarčin-Konjic, 

Konjic-Jablanica, Jablanica-Mostar North, Mostar North – Border with the 

Republic of Croatia. The earnings and OUO costs of the section Kakanj-

Vlakovo have been added to the above-mentioned sections (without costs of 

investments). 

The period of analysis is from 2008 to 2047. The earnings and costs (OUO, 

profit tax, loan interests according to the repayment plan) are realised in each 

year of that period and the investment is realised in the period from 2008 to 

2017. The assertions and conclusions of the financial analysis are based on the 

analytical tables of calculation presented in the appendix of the financial 

analysis.  

 

9.5.1.2 Toll collection revenues 
 

The toll collection earnings in 2008 (beginning of the analysis) amounts to 

26,414 mil KM with VAT of 17%, and the earning expected in 2047 is 996,033 

mil KM with VAT of 17%. The analysis anticipates that the toll collection earning 

with VAT (VAT is not reimbursed) is considered as the realistic earning. The 

average annual earning growth from 26,414 mil KM to 996,033 mil KM is 9.7%.  
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OUO – costs of maintenance, management and rehabilitation 
 

Figure 9-1. Toll revenues and OUO for the whole Project 
 

9.5.1.3 Costs of maintenance, management and rehabilitation 
 

The costs of maintenance, management and rehabilitation including wages and 

salaries in 2008 amount to 6,211 mil KM and in 2047 to 86,339 KM without 

VAT of 17%.  

 

9.5.1.4 Investments 
 

The investments requiring the provision of financing sources on the level of the 

project are the overall construction works. The financing sources for designing, 

supervision, unplanned works and expropriation were planned to be provided 

outside the project. The project includes amortisation of construction works and 

amortisation of construction costs, which are financed out of the project. 

The analysis anticipated that the financial funds required for VAT within the 

construction costs are not provided by the project.  

 

 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 9-16

Table 9-4. Investments (scenario 1) 

Section 
Investments 

(construction works) 000 
KM 

Svilaj-Karuše 645.000 
Karuše-D. Gračanica 1.420.550 
D. Gračanica-Kakanj 418.940 
Vlakovo-Tarčin 351.360 
Tarčin-Konjic 712.760 
Konjic-Jablanica 524.910 
Jablanica-Mostar North 871.660 
Mostar sjever-Southern border of BiH 832.960 
Total 5.778.140 

Source: The Study Team. 

 

Table 9-5. Investment schedule in 000 KM (scenario 1) 

Year Investments Intercalate interest
Investments with 

intercalate 
interest 

2008 41.894 453 42.347
2009 231.584 6.841 238.425
2010 421.274 21.269 442.543
2011 610.964 44.555 655.519
2012 591.184 53.207 644.391
2013 229.221 4.016 233.237
2014 388.124 15.633 403.757
2015 776.248 38.599 814.847
2016 1.164.372 77.410 1.241.782
2017 1.323.275 128.701 1.451.976

Total 5.778.140 390.683 6.168.823
Source: The Study Team. 

 

9.5.1.5 Profitability 
 

The internal rate of return (FIRR) of the project is the rate that shows the rate 

of profitability, regardless of the mode of financing, after the return of the overall 

value of investments realised by the project. In the studied case, the internal 

rate of return was calculated on the basis of the following elements: 

investments, toll earnings, and maintenance costs and on the basis of the data 

elaborated for this specific purpose, named economical flow.  
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The internal rate of return shows the maximum acceptable interest rate, in case 

the overall investment is financed from a loan.  

If the interest rate and internal rate of return are equal, then the project will 

generate no profit since the entire profit will be used up for interest payment. 

The project is considered profitable if the interest rate charged for the loan is 

lower than the internal rate of return. 

The internal rate of return amounts to: 6.48%.  
 

 The net present value (FNPV) is a complementary indicator of the internal rate 
of return. The internal rate of return is the result of a calculation based on the 
value of the investment, toll collection earning and maintenance costs. On the 
other hand, the net present value shows whether or not the (required) 
profitability specified in advance, and related to the opportunity cost of capital, 
can be accepted. The opportunity cost of capital is expressed by the discount 
rate. The positive value of the net present value means that the project can 
achieve the given profitability, while the negative value of the net present value 
means that the project cannot achieve the given profitability. The table below 
presents the calculation of FNPV. 
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Figure 9-2. Net Present Value for the whole Project 
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Discount rate 
(%) 

mil KM 

1 7,219 
2 4,789 
3 3,045 
4 1,791 
5 890 
6 242 
7 -220 

 
The investment return period is the number of years required for the net 

earning in the economical flow (the difference between the toll collection 

earning and maintenance costs) to return the investments. The figure below 

presents the cumulative net earnings. The turn point in time when the negative 

values become positive is the number of years required for the return of 

investments. In the analysed project the cumulative net earnings, which 

represent the source for the return of investments, are negative until 2029. In 

other words, after investment in 2017 the project recovers the value of 

investments in the amount of 5,778,140,000 KM in 13 years (in 2030). 
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Figure 9-3. Investment return period for the whole Project 
 

The analysis of sensitivity shows in which way critical project parameters will 

influence the financial outcome of the project. The change in profitability 
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(internal rate of return) in case the funds invested in the project are increased, 

or in case of shortfall arising from lower toll earnings, is presented below. 

 

Table 9-6. Sensitivity analysis (scenario 1) 

Description-variant IRR  (%) 
Base case 6,48 
Investment increase 10% 5,77 
Investment increase 20% 5,15 
Investment reduction 10% 7,30 
Revenue increase 10% 7,19 
Revenue reduction 10% 5,74 
Revenue reduction 20% 4,94 
Investment increase 20% and revenue reduction 20% 3,73 
Investment increase 10% and revenue reduction 10% 8,05 
Source: The Study Team. 

 

The above-presented analysis shows that the project is more sensitive to 

change (reduction) of earnings in comparison to the change (increase) in 

investment. Thus a 10% investment increase reduces profitability by 11%, 

while a 10% reduction of earnings lowers the profitability by 12%. If the 

investments are increased by 20% profitability will be reduced by 21%, while a 

20% reduction in earnings would reduce the profitability by 24%.  

 

9.5.1.6 Financing of investments 
 

The financing of the above-presented investments is planned via loans, 

according to the dynamics presented in the table above and according to the 

following conditions:  

Loan 1 

 1,950,000,000 KM of an international bank loan 

 interest rate of 3% with all the expenses during construction and debt 

servicing; debt servicing period is construction period increased by 3 

years; interests during the construction are added to the debt; return 

period is 15 years. 

 

Loan 2 
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 3,828,140,000 KM KM (the overall investments which burden the 

project minus loan 1) 

 interest rate of 5% with all the expenses during construction and debt 

servicing; debt servicing period is construction period increased by 3 

years; interests during the construction are added to the debt; return 

period is 15 years. 

 

Table 9-7. Schedule of financing sources usage (scenario 1) in 000 KM 

Year Loan 1 Loan 2 Total 
2008 14.138 27.756 41.894 
2009 78.155 153.429 231.584 
2010 142.171 279.103 421.274 
2011 206.187 404.777 610.964 
2012 199.512 391.672 591.184 
2013 77.357 151.864 229.221 
2014 130.984 257.140 388.124 
2015 261.967 514.281 776.248 
2016 392.951 771.421 1.164.372 
2017 446.577 876.698 1.323.275 

Total 1.950.000 3.828.140 5.778.140 
Source: The Study Team. 

 

9.5.1.7 Profit and loss account 
 

The profit and loss calculation shows that the bookkeeping profit, which is 

established as the difference between the earnings and expenditures, or the 

project loss; this is how the basis for the calculation of the profit tax (30%) is 

determined. The determination of the profit in the system of profit and loss 

calculation can be presented schematically as follows: 

Toll collection earning (Sales) 

      minus operative costs (OUO) including amortisation (Operating costs)  

          equals earnings before interests and profit tax (EBIT) 

               minus interests to loans (I) 
                    equals earnings before taxes (PBT) 

                         minus profit tax (T) 

                              equals profit after profit tax – net profit (PAT) 
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                                   minus payment from earning, e.g. of the dividend (OD) 

                                        equals retained earnings (RE) 

 

The English acronyms are given in brackets since they are increasingly used in 

our language, as well as financial literature. 

The fluctuation of the financial result (profit and loss), as well as elements 
which determine it, is presented in the figure below. 
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Figure 9-4. Profit and loss account upon the use of non-liquidity loan 
 

The Figure presented above shows earnings, expenditure and bookkeeping 
profit after the usage of the non-liquidity elimination loan in the period from 
2016 to 2028. In such circumstances the project makes the bookkeeping loss in 
the period from 2013 to 2023. In the period from 2008 to 2047 the project 
makes the cumulative bookkeeping profit of 6,960 mil KM. 
In reference to the determination of the bookkeeping earnings or loss it should 
be pointed out that in the procedure of its establishment the expenditure 
included the amortisation (in this case the amortisation of the total value of 
investments). The amortisation, from the project point of view, is not 
expenditure but it remains at the disposal of the project. Therefore, for the 
purpose of financial result determination, the amortisation should be considered 
as accumulation, which results in the following cumulative values: 
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Table 9-8. Cumulative financial result (2008-2047) in million KM 

Description 
Prior to the non-

liquidity 
elimination loan 

After prior to 
the usage of 

the non-
liquidity 

elimination loan
1. Earnings 22,662 
2. Expenditures 11,690 
3. Profit tax 3,516 
4. Retained earnings (profit after tax) 7,456 
5. Amortisation 6,769 
6. Gross accumulation (1+2) 14,225 
7. Loan principal repayment 6,207 
8. Net accumulation (3-4) 8,018 
9. Non-liquidity elimination loan  1,070 
10. Repayment of non-liquidity elimination 
loan  2,711 

11. Profit tax reduction 212 
12. Net accumulation (8+9-10+11) 6,589 

Source: The Study Team. 

 

Net accumulation is the financial funds remained at disposal of the project. 
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Figure 9-5. Cumulative retained profit upon tax after the use of the loan 
for elimination of the non-liquidity 

 

9.5.1.8 Liquidity 
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The liquidity is the possibility to fulfil all obligations. The analysis of liquidity is 

based on the data within the scope of the financial flow. On the side of 

earnings, we have the sale earnings and sources of financing, and on the side 

of expenditures we have investments, maintenance, annuity payments, and 

profit tax. The difference obtained after deducting expenditures from earnings 

are the net earnings, which are in fact the financial results that remain at the 

disposal of the project. In the years when net earnings are positive, the project 

is financially liquid, and vice versa. Positive values are the remaining 

amortisation and the profit remaining after tax deduction. The remaining 

amortisation and profit is the value obtained by subtracting principal due for 

repayment from the amortisation and profit after taxation. 

The figure below presents non-liquidity of the project in the period from 2016 to 

2028. The earnings in that period are not sufficient to settle all expenditures. In 

the period from 2008 to 2047 the project makes cumulative financial result of 

8,039 mil KM. 
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Figure 9-6. Financial flow before the use of a loan for bridging the non-
liquidity 

 

The non-liquidity in the period from 2016 to 2028 can be eliminated by a loan 

charged to the free assets in the period from 2029 to 2047. A loan with 5% 
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interest rate is used for that purpose, with the repayment period of 12 years 

(the repayment of non-liquidity elimination loan starts after the repayment of 

investment loans). Upon repayment of the non-liquidity elimination loan, the 

project makes the cumulative financial result of 6,589 mil KM in the period from 

2008 to 2047. The difference between the cumulative value of the financial 

result prior to and after the usage of the non-liquidity elimination loan 

represents the expenditures (interests) of the non-liquidity elimination loan. 

The financial result after the usage of the non-liquidity elimination loan is 

presented in the Figures below.  
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Figure 9-7. Financial flow after the use of a loan for bridging the non-
liquidity 
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Figure 9-8. Financial flow-cumulative net earnings after the use of a loan 
for elimination of the non-liquidity  

 

With respect to the non-liquidity analysis, it would be useful to briefly consider 

the debt servicing possibilities on this project. In this case, the funding available 

for debt servicing is the difference between the toll earnings on the one side, 

and the maintenance cost and profit tax on the other (toll minus OUO minus 

profit tax). The relationship between the funds available for debt servicing and 

the debt itself is expressed as the debt service coverage ratio, as shown in the 

figure below. 

The funds available for debt servicing are not sufficient (the debt service 

coverage ratio is less than 1) to cover the debt in any year of the loan 

repayment period from 2016 to 2028. This means that in these years the 

project will not generate income that would be sufficient for loan repayment. In 

other words, the project will not be liquid in that period. The non-liquidity is the 

reason for usage of the non-liquidity elimination loan. The figures and the table 

below present the non-liquidity prior to the usage of non-liquidity elimination 

loans.  
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Figure 9-9. Ratio of liquid assets and debt servicing prior to the usage of 
the non-liquidity elimination loan 
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Figure 9-10. Debt servicing cover prior to the usage of the non-liquidity 
elimination loan 

 

Table 9-9. Debt servicing cover prior to the usage of the non-liquidity 
elimination loan (scenario 1) 

Year 
 

Free assets 
(mil KM ) 

Debt servicing 
(mil KM) Ratio 

2012 54 19 2,79 
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2013 131 88 1,49 
2014 139 88 1,58 
2015 147 118 1,25 
2016 169 221 0,76 
2017 181 216 0,84 
2018 355 391 0,91 
2019 377 385 0,98 
2020 400 380 1,05 
2021 417 653 0,64 
2022 423 635 0,67 
2023 466 617 0,76 
2024 478 599 0,80 
2025 491 581 0,85 
2026 502 563 0,89 
2027 492 545 0,90 
2028 511 527 0,97 
2029 525 509 1,03 
2030 539 461 1,17 
2031 547 339 1,61 
2032 547 327 1,67 
2033 572 315 1,82 
2034 586 303 1,93 
2035 601 291 2,06 

Source: The Study Team. 

 

The usage of the non-liquidity elimination loan provided lacking funds for the 

settlement of the investment loans in the period from 2016 to 2028. In that case 

the debt servicing cover ratio is 1 and higher than 1.  
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Figure 9-11. Ratio of liquid assets and debt servicing after the usage of 
the non-liquidity elimination loan 
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9.5.1.9 Summary for scenario 1 
 

1. The project for scenario-1 comprises the following sections: Svilaj-Karuše, 

Karuše-D. Gračanica, D. Gračanica-Kakanj, Vlakovo-Tarčin, Tarčin-Konjic, 

Konjic-Jablanica, Jablanica-Mostar North, Mostar North – South Border with the 

Republic of Croatia. The earnings and OUO costs of the section Kakanj-

Vlakovo have been added to the above-mentioned sections (excluding the 

costs of construction of that section). 

The investments (the construction costs) of the eight analysed sections whose 

investment sources are provided within the project amount to 5,778,140,000 

KM without the intercalate interests, i.e. to 6,168,823,000 KM including the 

intercalate interests. The investments are planned to be realised in the period 

from 2008 to 2017. The overall length of all eight sections is 290 km. The 

investments with intercalate interest by completed kilometre amount to 

21,272,000 KM/km. 

The start of exploitation of all the sections is in 2008. The analysis period is 

from 2008 to 2047. 

 

2. The expected toll collection earning in 2008 is 26,414 mil KM with VAT of 17%, 

and in 2047 it amounts to 996,033 mil KM with VAT of 17%.  

 

3. The estimated average costs of management and maintenance for all sections 

in the period from 2007 to 2047 amount to 6,998,000 KM annually, VAT 

excluded (24,168 KM/km/annually). The average costs of pavement 

rehabilitation every 10 years amount to 7,324,000 KM, VAT excluded. 

 

4. The project profitability, measured via the internal rate of return, amounts to: 

6.48% 
 

5. The above-mentioned value of investments is planned to be provided by the 

following loan: 
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- World Bank loan (Loan 1) amounting to 1,950,000,000 KM, with interests of 

3%, return period of 15 years, capital return grace period 3 years after 

construction, 

- loan granted by commercial banks (loan 2) amounting to 3,828,140,000 KM, 

with interests 5%, return period of 15 years, capital return grace period 3 

years after construction. 

 

6. Profit and loss calculation shows bookkeeping loss in the period from 2013 to 

2022 (10 years). In the period from 2008 to 2047 the cumulative bookkeeping 

profit after profit tax (30%) amount to 7,456 mil KM prior to the usage of the 

non-liquidity elimination loan, i.e. to 6,960 mil KM after the usage of that loan.  

 

7. The above-presented bookkeeping profit is not the final financial result of the 

project since it still remains to settle the return of loan capital. Taking this 

obligation in consideration, the cumulative financial result of the project (net 

accumulation) in the period from 2013 to 2047 which remains at the disposal of 

the project is as follows: 
 

Description 
Prior to the non-

liquidity 
elimination loan 

After prior to 
the usage of 

the non-
liquidity 

elimination 
loan 

1. Earnings 22,662  
2. Expenditures 11,690  
3. Profit tax 3,516  
4. Retained earnings (profit after tax) 7,456  
5. Amortisation 6,769  
6. Gross accumulation (1+2) 14,225  
7. Loan principal repayment 6,207  
8. Net accumulation (3-4) 8,018  
9. Non-liquidity elimination loan  1,070 
10. Repayment of non-liquidity elimination 
loan   2,711 
11. Profit tax reduction  212 
12. Net accumulation (8+9-10+11)  6,589 

 
 

8. The project is illiquid in the period of debt servicing from 2016 to 2028. During 

this period the available financial funds are not sufficient for the debt servicing. 
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A loan was used for settlement of the non-liquidity (5%, 12 years) paid from the 

free assets in the period after the payment of the investment loan. The results 

of the usage of the non-liquidity elimination loan are presented in the previous 

table. The interests for the usage of the non-liquidity elimination loan amount to 

1,640 mil KM in total. 

 

9. Based on the above-mentioned, as well as financial characteristics, it can be 

concluded that the project for all sections, adopting the scenario 1, is financially 

acceptable due to the following reasons:  

The project is profitable in the period from 2008 to 2047 (the internal rate of 

return) at the level of 6.48%. The above-mentioned profitability is acceptable 

since it is higher than the anticipated loan interest rate. 

The non-liquidity in the period from 2016 to 2028 will be dealt with by a loan 

(5%, 12 years) covered by the liquid funds in the remaining years. 

 

9.5.2 Financial calculation for SCENARIO 2 
 

9.5.2.1 Purpose and goal 
 

Financial analysis is based on the characteristic of the entrepreneurial project 

that includes the following: the entrepreneur invests into the project in order to 

make profit; furthermore he builds and maintains the motorway and charges for 

its usage. Therefore, the purpose and goal of financial analysis is to determine 

profitability using the usual methods (economical flow - internal rate of return). 

The analysis presented below refers to the analysis of the economical and 

financial efficiency of the following sections considered together: Svilaj-Karuše, 

Karuše-D. Gračanica, D. Gračanica-Kakanj, Vlakovo-Tarčin, Tarčin-Konjic, 

Konjic-Jablanica, Jablanica-Mostar North, Mostar North – South border with the 

Republic of Croatia. The earnings and OUO costs of the section Kakanj-

Vlakovo have been added to the above-mentioned sections (without costs of 

investments). Furthermore, it was assumed in this scenario that the 

construction costs, as well as the costs of financing source for sections Johovo-

Karuše and Vlakovo-Tarčin are not charged to the project «All Sections»; 
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therefore the sections Johovo-Karuše and Vlakovo-Tarčin are considered a 

present. 

The period of analysis is from 2008 to 2047. The earnings and costs (OUO, 

profit tax, loan interests according to the repayment plan) are realised in each 

year of that period and the investment is realised in the period from 2008 to 

2017. The assertions and conclusions of the financial analysis are based on the 

analytical tables of calculation presented in the appendix of the financial 

analysis.  

 

9.5.2.2 Toll collection revenues 
 

The toll collection earnings in 2008 (beginning of the analysis) amount to 

26,414 mil KM with VAT of 17%, and the earning expected in 2047 is 996,033 

mil KM with VAT of 17%.  

The analysis anticipates that the toll collection earning with VAT (VAT is not 

reimbursed) is considered as the realistic earning. The average annual earning 

growth from 26,414 mil KM to 996,033 mil KM is 9.7%. 

 

 

0 

200 
400 
600 

800 

1,000 
1,200 

20
09

 

20
11

 

20
13

 
20

15
 

20
17

 

20
19

 

20
21

 

20
23

 
20

25
 

20
27

 

20
29

 

20
31

 

20
33

 
20

35
 

20
37

 

20
39

 

20
41

 

20
43

 

20
45

 
20

47
 

Year 

m
il 

BA
M

 

Earnings OUO 

 

OUO – costs of maintenance, management and rehabilitation 
 

Figure 9-12. Toll revenues and OUO 
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9.5.2.3 Costs of maintenance, management and rehabilitation 
 

The costs of maintenance, management and rehabilitation including wages and 

salaries in 2008 amount to 6,211 mil KM and in 2047 to 86,339 KM without 

VAT of 17%.  

 

9.5.2.4 Investments 
 

The investments requiring the provision of financing sources on the level of the 

project are the overall construction works. The financing sources for designing, 

supervision, unplanned works and expropriation were planned to be provided 

outside the project. The project includes amortisation of construction works and 

amortisation of construction costs, which are financed out of the project. 

The analysis anticipated that the financial funds required for VAT within the 

construction costs are not provided by the project.  

 

Table 9-10. Investments (scenario 2) 

Section 
Investments 

(construction works) 000 
KM 

Svilaj-Karuše 448,374 
Karuše-D. Gračanica 1,420,550 
D. Gračanica-Kakanj 418,940 
Vlakovo-Tarčin 0 
Tarčin-Konjic 712,760 
Konjic-Jablanica 524,910 
Jablanica-Mostar North 871,660 
Mostar North-Southern border of BiH 832,960 
Total 5,230,154 

Source: The Study Team. 
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Table 9-11. Investment schedule in 000 KM (scenario 2) 

Year Investments Intercalate interest
Investments with 

intercalate 
interest 

2008 41,894 453 42,347 
2009 211,921 6,415 218,337 
2010 381,949 19,549 401,497 
2011 551,976 40,631 592,608 
2012 512,534 46,128 558,662 
2013 229,221 4,016 233,237 
2014 352,988 14,873 367,861 
2015 705,976 35,525 741,501 
2016 1,058,964 70,398 1,129,362 
2017 1,182,731 116,052 1,298,783 

Total 5,230,154 354,041 5,584,195 
Source: The Study Team. 

 

9.5.2.5 Profitability 
 

The internal rate of return (FIRR) of the project is the rate that shows the rate 

of profitability, regardless of the mode of financing, after the return of the overall 

value of investments realised by the project. In the studied case, the internal 

rate of return was calculated on the basis of the following elements: 

investments, toll earnings, and maintenance costs and on the basis of the data 

elaborated for this specific purpose, named economical flow.  

The internal rate of return shows the maximum acceptable interest rate, in case 

the overall investment is financed from a loan.  

If the interest rate and internal rate of return are equal, then the project will 

generate no profit since the entire profit will be used up for interest payment. 

The project is considered profitable if the interest rate charged for the loan is 

lower than the internal rate of return. 

The internal rate of return amounts to: 7.25%.  

The net present value (FNPV) is a complementary indicator of the internal rate 

of return. The internal rate of return is the result of a calculation based on the 

value of the investment, toll collection earning and maintenance costs. On the 

other hand, the net present value shows whether or not the (required) 

profitability specified in advance, and related to the opportunity cost of capital, 

can be accepted. The opportunity cost of capital is expressed by the discount 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 9-34

rate. The positive value of the net present value means that the project can 

achieve the given profitability, while the negative value of the net present value 

means that the project cannot achieve the given profitability. The table below 

presents the calculation of FNPV.  
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Figure 9-13. Net Present Value  
 

Discount rate  
(%) 

mil KM 

1 7,724 
2 5,255 
3 3,476 
4 2,190 
5 1,260 
6 586 
7 99 
8 -250 

 

The investment return period is the number of years required for the net 

earning in the economical flow (the difference between the toll collection 

earning and maintenance costs) to return the investments. The figure below 

presents the cumulative net earnings. The turn point in time when the negative 

values become positive is the number of years required for the return of 

investments. In the analysed project the cumulative net earnings, which 

represent the source for the return of investments, are negative until 2029. In 
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other words, after investment in 2017 the project recovers the value of 

investments in the amount of 5,230,154.000 KM in 12 years (in 2029). 
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Figure 9-14. Investment return period  

 

The analysis of sensitivity shows in which way critical project parameters will 

influence the financial outcome of the project. The change in profitability 

(internal rate of return) in case the funds invested in the project are increased, 

or in case of shortfall arising from lower toll earnings, is presented below. 

 

Table 9-12. Sensitivity analysis (scenario 2) 

Description-variant IRR  (%) 
Base case 7.25 
Investment increase 10% 6.51 
Investment increase 20% 5.86 
Investment reduction 10% 8.12 
Revenue increase 10% 8.00 
Revenue reduction 10% 6.47 
Revenue reduction 20% 5.64 
Investment increase 20% and revenue reduction 20% 4.38 
Investment increase 10% and revenue reduction 10% 8.90 
Source: The Study Team. 
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The above-presented analysis shows that the project is more sensitive to 

change (reduction) of earnings in comparison to the change (increase) in 

investment. Thus a 10% investment increase reduces profitability by 10%, 

while a 10% reduction of earnings lowers the profitability by 10%. If the 

investments are increased by 20% profitability will be reduced by 19%, while a 

20% reduction in earnings would reduce the profitability by 22%.  

 

9.5.2.6 Financing of investments 
 

The financing of the above-presented investments is planned via loans, 

according to the dynamics presented in the table above and according to the 

following conditions:  

Loan 1 

 1,883,643,000 KM of an international bank loan 

 interest rate of 3% with all the expenses during construction and debt 

servicing; debt servicing period is construction period increased by 3 

years; interests during the construction are added to the debt; return 

period is 15 years. 

 

Loan 2 

 3,346,511,000 KM (the overall investments which burden the project 

minus loan 1) 

 interest rate of 5% with all the expenses during construction and debt 

servicing; debt servicing period is construction period increased by 3 

years; interests during the construction are added to the debt; return 

period is 15 years. 
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Table 9-13. Schedule of financing sources usage (scenario 2) in 000 KM 

Year Loan 1 Loan 2 Total 
2008 14,138 27,756 41,894 
2009 71,519 140,402 211,921 
2010 128,900 253,049 381,949 
2011 186,280 365,696 551,976 
2012 172,969 339,564 512,534 
2013 77,357 151,864 229,221 
2014 130,984 222,004 352,988 
2015 261,967 444,009 705,976 
2016 392,951 666,013 1,058,964 
2017 446,577 736,154 1,182,731 

Total 1,883,643 3,346,511 5,230,154 
Source: The Study Team. 

 

The difference of the Loan 1 (1,950,000,000-1,883,643,000) is used by the 

subject who constructs the section Johovac-Karuše. 

 

9.5.2.7 Profit and loss account 
 

The profit and loss calculation shows that the bookkeeping profit, which is 

established as the difference between the earnings and expenditures, or the 

project loss; this is how the basis for the calculation of the profit tax (30%) is 

determined. The determination of the profit in the system of profit and loss 

calculation can be presented schematically as follows: 

Toll collection earning (Sales) 

      minus operative costs (OUO) including amortisation (Operating costs)  

          equals earnings before interests and profit tax (EBIT) 

               minus interests to loans (I) 
                    equals earnings before taxes (PBT) 

                         minus profit tax (T) 

                              equals profit after profit tax – net profit (PAT) 

                                   minus payment from earning, e.g. of the dividend (OD) 

                                        equals retained earnings (RE) 
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The English acronyms are given in brackets since they are increasingly used in 

our language, as well as financial literature. 

The fluctuation of the financial result (profit and loss), as well as elements 
which determine it, is presented in the figure below. 
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Figure 9-15. Profit and loss account upon the use of non-liquidity loan 
 

The Figure presented above shows earnings, expenditure and bookkeeping 

profit after the usage of the non-liquidity elimination loan in the period from 

2016 to 2028. In such circumstances the project makes the bookkeeping loss in 

the period from 2013 to 2022. In the period from 2008 to 2047 the project 

makes the cumulative bookkeeping profit of 7,518 mil KM prior to the usage of 

the non-liquidity elimination loan, i.e. 7,020 mil KM after the usage of the non-

liquidity elimination loan. 

In reference to the determination of the bookkeeping earnings or loss it should 

be pointed out that in the procedure of its establishment the expenditure 

included the amortisation (in this case the amortisation of the total value of 

investments). The amortisation, from the project point of view, is not 

expenditure but it remains at the disposal of the project. Therefore, for the 

purpose of financial result determination, the amortisation should be considered 

as accumulation, which results in the following cumulative values: 
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Table 9-14. Cumulative financial result (2008-2047) in million KM 

Description 
Prior to the non-

liquidity 
elimination loan 

After prior to 
the usage of 

the non-
liquidity 

elimination loan
1. Earnings 22,662
2. Expenditures 11,624
3. Profit tax 3,521
4. Retained earnings (profit after tax) 7,518
5. Amortisation 6,703
6. Gross accumulation (1+2) 14,221
7. Loan principal repayment 6,207
8. Net accumulation (3-4) 8,013
9. Non-liquidity elimination loan 1,074
10. Repayment of non-liquidity elimination 
loan  2,721

11. Profit tax reduction 214
12. Net accumulation (8+9-10+11) 6,580

Source: The Study Team. 

 

Net accumulation is the financial funds remained at disposal of the project. 
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Figure 9-16. Cumulative retained profit upon tax after the use of the loan 

for elimination of the non-liquidity 
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9.5.2.8 Liquidity 
 

The liquidity is the possibility to fulfil all obligations. The analysis of liquidity is 

based on the data within the scope of the financial flow. On the side of 

earnings, we have the sale earnings and sources of financing, and on the side 

of expenditures we have investments, maintenance, annuity payments, and 

profit tax. The difference obtained after deducting expenditures from earnings 

are the net earnings, which are in fact the financial results that remain at the 

disposal of the project. In the years when net earnings are positive, the project 

is financially liquid, and vice versa. Positive values are the remaining 

amortisation and the profit remaining after tax deduction. The remaining 

amortisation and profit is the value obtained by subtracting principal due for 

repayment from the amortisation and profit after taxation. 

The figure below presents non-liquidity of the project in the period from 2016 to 

2028. The earnings in that period are not sufficient to settle all expenditures. In 

the period from 2008 to 2047 the project makes a cumulative financial result of 

8,013 mil KM. 
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Figure 9-17. Financial flow before the use of a loan for bridging the non-

liquidity 
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The non-liquidity in the period from 2016 to 2028 can be eliminated by a loan 

charged to the free assets in the period from 2029 to 2047. A loan with 5% 

interest rate is used for that purpose, with the repayment period of 12 years 

(the repayment of non-liquidity elimination loan starts after the repayment of 

investment loans). Upon repayment of the non-liquidity elimination loan, the 

project makes the cumulative financial result of 6,580 mil KM in the period from 

2008 to 2047. The difference between the cumulative value of the financial 

result prior to and after the usage of the non-liquidity elimination loan 

represents the expenditures (interests) of the non-liquidity elimination loan. 

The financial result after the usage of the non-liquidity elimination loan is 

presented in the Figures below.  
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Earnings Expenditures Net eranings  
Figure 9-18. Financial flow after the use of a loan for bridging the non-

liquidity 
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Figure 9-19. Financial flow-cumulative net earnings after the use of a loan 
for elimination of the non-liquidity  

 

With respect to the non-liquidity analysis, it would be useful to briefly consider 

the debt servicing possibilities on this project. In this case, the funding available 

for debt servicing is the difference between the toll earnings on the one side, 

and the maintenance cost and profit tax on the other (toll minus OUO minus 

profit tax). The relationship between the funds available for debt servicing and 

the debt itself is expressed as the debt service coverage ratio, as shown in the 

figure below. 

The funds available for debt servicing are not sufficient (the debt service 

coverage ratio is less than 1) to cover the debt in any year of the loan 

repayment period from 2016 to 2028. This means that in these years the 

project will not generate income that would be sufficient for loan repayment. In 

other words, the project will not be liquid in that period. The non-liquidity is the 

reason for usage of the non-liquidity elimination loan. The figures and the table 

below present the non-liquidity prior to the usage of non-liquidity elimination 

loans.  
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Figure 9-20. Ratio of liquid assets and debt servicing prior to the usage of 
the non-liquidity elimination loan 
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Figure 9-21. Debt servicing cover prior to the usage of the non-liquidity 
elimination loan 
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Table 9-15. Debt servicing cover prior to the usage of the non-liquidity 
elimination loan (scenario 2) 

Year 
 

Free assets 
(mil KM ) 

Debt servicing 
(mil KM) Ratio 

2012 54 19 2.79 
2013 131 88 1.49 
2014 139 88 1.58 
2015 147 118 1.25 
2016 169 221 0.76 
2017 180 216 0.83 
2018 355 391 0.91 
2019 377 385 0.98 
2020 400 380 1.05 
2021 417 653 0.64 
2022 423 635 0.67 
2023 466 617 0.76 
2024 478 599 0.80 
2025 490 581 0.84 
2026 502 563 0.89 
2027 491 545 0.90 
2028 511 527 0.97 
2029 525 509 1.03 
2030 539 461 1.17 
2031 547 339 1.61 
2032 547 327 1.67 
2033 572 315 1.82 
2034 586 303 1.93 
2035 601 291 2.06 

Source: The Study Team. 

 

The usage of the non-liquidity elimination loan provided lacking funds for the 

settlement of the investment loans in the period from 2016 to 2028. In that case 

the debt servicing cover ratio is 1 and higher than 1.  
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Figure 9-22. Ratio of liquid assets and debt servicing after the usage of 
the non-liquidity elimination loan 

 

9.5.2.9 Summary for scenario 2 
 

  

 1. 

 

 

 

 

 

 

 

 

2. 

 

 

 

 

 

 

 

The project for Scenario-2 comprises the following sections: Svilaj-Karuše, Karuše-

D. Gračanica, D. Gračanica-Kakanj, Vlakovo-Tarčin, Tarčin-Konjic, Konjic-

Jablanica, Jablanica-Mostar sjever, Mostar north – Border with the Republic of 

Croatia. The earnings and OUO costs of the section Kakanj-Vlakovo have been 

added to the above-mentioned sections (excluding the costs of construction of that 

section). Furthermore, the construction and costs of financing source for the 

construction of the sections Johovo-Karuše and Vlakovo Tarčin are not charged to 

this project but it is planned that they will be constructed by another subject. 

 

The investments (the construction costs) of the eight analysed sections whose 

investment sources are provided within the project amount to 5,230,154,000 KM 

without the intercalate interests, i.e. to 5,584,195,000 KM including the intercalate 

interests. The investments are planned to be realised in the period from 2008 to 

2017. The overall length of all eight sections is 290 km. The investments with 

intercalate interest by completed kilometre amount to 19,256,000 KM/km. 

The start of exploitation of all the sections is in 2008. The analysis period is from 

2008 to 2047. 
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 3. 

 

  

4. 

 

 

 

 

5. 

 

  

6. 

 

 

 

  

 

 

 

 

7. 

 

 

  

 

 

The expected toll collection earning in 2008 is 26,414 mil KM with VAT of 17%, 

and in 2047 it amounts to 996,033 mil KM with VAT of 17%. 

 

The estimated average costs of management and maintenance for all sections in 

the period from 2007 to 2047 amount to 6,998,000 KM annually, VAT excluded 

(24,168 KM/km/annually). The average costs of pavement rehabilitation every 10 

years amount to 7,324,000 KM, VAT excluded. 

  

The project profitability, measured via the internal rate of return, amounts to: 

7.25% 
             

The above-mentioned value of investments is planned to be provided by the 

following loan: 

- World Bank loan (Loan 1) amounting to 1,883,643,000 KM, with interests 

of 3%, return period of 15 years, capital return grace period 3 years after 

construction, 

- loan granted by commercial banks (loan 2) amounting to 3,346,511,000 

with interests 5%, return period of 15 years, capital return grace period 3 

years after construction. 

 

Profit and loss calculation shows bookkeeping loss in the period from 2013 to 2022 

(10 years). In the period from 2008 to 2047 the cumulative bookkeeping earnings 

after profit tax (30%) amount to 7,518 mil KM prior to the usage of the illiquidity 

elimination loan, i.e. to 7,020 mil KM after the usage of that loan.  

 

The above-presented bookkeeping profit is not the final financial result of the 

project since it still remains to settle the return of loan capital. Taking this obligation 

in consideration, the cumulative financial result of the project (net accumulation) in 

the period from 2013 to 2047, prior to and after the usage of the illiquidity 

elimination loan, which remains at the disposal of the project is as follows: 
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8. 

 

  

 

 
 

 

 

 

9. 

Description 
Prior to the non-

liquidity elimination 
loan 

After prior to the 
usage of the 
non-liquidity 

elimination loan 
1. Earnings 22,662 
2. Expenditures 11,624 
3. Profit tax 3,521 
4. Retained earnings (profit after tax) 7,518 
5. Amortisation 6,703 
6. Gross accumulation (1+2) 14,221 
7. Loan principal repayment 6,207 
8. Net accumulation (3-4) 8,013 
9. Non-liquidity elimination loan  1,074
10. Repayment of non-liquidity 
elimination loan   2,721
11. Profit tax reduction  214
12. Net accumulation (8+9-10+11)  6,580

 

 

The project is illiquid in the period of debt payment from 2016 to 2028. During this 

period the available financial funds are not sufficient for the debt servicing. A loan 

was used for settlement of the non-liquidity (5%, 12 years) paid from the free 

assets in the period after the payment of the investment loan. The results of the 

usage of the non-liquidity elimination loan are presented in the previous table. The 

interests for the usage of the non-liquidity elimination loan amount to 1,647 mil KM 

in total. 

 

Based on the above-mentioned, as well as financial characteristics, it can be 

concluded that the project for all sections, adopting the scenario 2, is financially 

acceptable due to the following reasons:  

The project is profitable in the period from 2008 to 2047 (the internal rate of return) 

at the level of 7.25%. The above-mentioned profitability is acceptable since it is 

higher than the anticipated loan interest rate. 

The non-liquidity in the period from 2016 to 2028 an be dealt with by a loan 

covered by the liquid funds in the remaining years. 
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10 RISK ANALYSIS OF THE PROJECT 

10.1 Identification of risks 
 

The preliminary identification and impact assessment of individually identified 

risks on the Project was carried out within the Pre-feasibility Study. Considering 

that the preparations have started for realisation of this Project based on the 

concession model with joint participation of public and private capital, it is 

necessary to analyse the project risks on such realisation approach in the given 

environment.  

The most important indicators that determine the favourable rate of the given 

environment on the realisation of a project with joint participation of public and 

private capital are:  

 

 credit rating of a country, and  

 environment for a concession. 

 

Credit rating of a country presents the assessment of possibility and willingness 

of a country's Government to completely and timely service its debt. Better 

credit rating enables a country to borrow on international capital markets under 

more favourable conditions, or to say issuing of bonds or borrowings at 

commercial banks worldwide. A country would be in position to borrow money 

on markets more favourable with better credit rating, or to say with lower 

interest, higher amount of a loan or longer repayment period. 

Credit rating is very important even for potential foreign investors, which get 

adequate picture of a country's economy in which they intend to invest, which is 

important information for the Government itself in order to properly assess the 

condition and to undertake necessary steps to its improvement.  

In the second half of May 2006, Bosnia and Herzegovina got the credit rating 

assessment of B339 with positive prospective to B2 with stabile chances.  

                                            
39 Report of the Central Bank of Bosnia and Herzegovina. 
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The assessment was given by the reputable international agency Moody's 

Investor Service. As key arguments for this assessment, agency Moody's 

states the following:  

 

 Bosnia and Herzegovina has recently started negotiations with the 

European Union about the Stabilisation and Association Agreement, 

which will assist the country to be integrated into Europe and to political 

and economical strengthening of the country;  

 substantial reforms in sectors of military and police;  

 higher competence of local authorities contributed to the Office of High 

Representative (OHR) in Bosnia and Herzegovina to have less 

intervention role in the country's management;  

 highlighted progress in the field of economic policy, including the 

resolution of compensations and claims issues based on blocked pre-

war foreign currency deposit savings;  

 value added tax (VAT) is successfully introduced and its collection is 

beyond expectations and it will enable additional support to the public 

funding. 

 

Along with assigning of the stated assessment, it was pointed out on the 

following elements, which limit further improvement of this rating:  

 

 failure of constitutional amendments, and  

 high deficit of the current account even besides substantial reduction of 

the trade deficit by introduction of the VAT.  

 

It is also stated that although the improvement of credit rating from B3 to B2 

presents significant progress, Bosnia and Herzegovina should continue with 

reform processes.   

Thankfully to these processes, Bosnia and Herzegovina should be in the 

environment of such countries, which are substantially advanced in economic 

transition and stabilisation process in the immediate surroundings, such as R. 

Croatia.  
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At the same time, this will create conditions for increased attractiveness of 

Bosnia and Herzegovina and better conditions for realisation of this Project by 

the given model.  

 

Environment for a concession is also very important indicator and it is 

determined over the following components:  

 

 Government experience in concession projects,  

 presence of concession legislation,  

 previous experiences in such projects,  

 procurement and criteria for decision-making,  

 concession period, and 

 contractual regulating instruments. 

 

Certain authority levels in Bosnia and Herzegovina have already multiple 

experiences with specific concession projects, but not with projects of this type. 

Concession legislation is existing of course and the legal basis for realisation of 

this project was exactly the "Law on concessions of Bosnia and Herzegovina". 

The procurement procedure is open tender with criteria for evaluation, which 

are the subject of individual decisions of a grantor. Concession period is 30 

years with possibility to extend it for another 20 years. Also, there is the open 

space for regulating instruments in the concession contract, because, among 

the others, composing elements of the contract are the following: 

 

 financing conditions,  

 exemptions and land use,  

 measures for enabling the project financing, and 

 setting and harmonisation of tariffs.  

 

Based on this, it can be concluded that Bosnia and Herzegovina might have 

moderate rating for concessions, and the key failure is lack of adequate 

experience in concession projects of such type.  

In general, it can be concluded that general risks for realisation of this project 

under given circumstances are such that are manageable.  
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Bosnia and Herzegovina continuously improves its status from the standpoints 

of the credit rating and the environment for the concession, so it is to expect the 

successful management over general risks.  

Besides, it is necessary to analyse risks, which directly affect on realisation of 

the concrete project, and which might arise in stages of construction and 

operation. Basic groups of risks, which are the subject of this analysis, are the 

following: 

 

 political-legal risks,  

 commercial-financial risks,  

 development risks,  

 construction risks, and  

 operation risks. 

 

10.2 Analysis of identified risks 
 

10.2.1 Political-legal risks 
 

Group of political-legal risks includes all risks, which relate to the internal and 

foreign political situation of a country. The most common risks from this group 

are the following:  

 

 "Force majeure" risks (wars and civil unrests),  

 nationalization,   

 strategy changes of IFI’s and other relevant international factors, and 

 other Government activities (strategy changes in relevant sectors and 

sub-sectors, fiscal changes, customs changes, import-export 

restrictions, etc.). 

 

Facts relating to the assessment of the given risk impact are presented below.  

 

 The War in Bosnia and Herzegovina ended some 10 years ago, upon 

which the period of intensive consolidation and rehabilitation of the 

country’s society and economy started. The permanent presence of 
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international stabilization forces (IFOR, SFOR, and EUROFOR), 

international police forces (EUPTF) and others, along with intensive 

activities of other relevant international factors (EU, EC, etc.) 

contributed to the permanent stabilization of the country. Besides, 

domestic factors are becoming more and more significant, which also 

contribute to the stabilization of the country (forming of joint military 

forces, joint police forces, etc.). It is to expect that these factors will 

have more important role in securing the future stability of the country. 

Plans about the near end of the OHR mission in Bosnia and 

Herzegovina as well as the recent endorsement of the “Partnership for 

Piece” with NATO and other countries in the region prove that such 

expectations are justified.      

 The Law on restitution of nationalized property is under preparation in 

Bosnia and Herzegovina. Enacting and enforcement of this Law 

presents reversed process comparing to the nationalization, so it is 

unreal to expect an impact of this risk factor on the Project. 

 All international financing institutions and other relevant international 

factors support realization of the project Corridor Vc Motorway in Bosnia 

and Herzegovina, as the most important project of the transport 

infrastructure of the country. Such standpoint was confirmed at the 

International Investment conference dedicated to this Project (INFECO), 

held in November 2005, thus different aspects of the Project realization 

were presented. However, it is important that neither of representatives 

of those institutions denied the importance of the Project and the need 

for its implementation.  

 The Council of Ministers of Bosnia and Herzegovina and the competent 

Ministry of Communications and Transport have already undertaken 

several adequate activities in terms of implementation of the Project, 

which clearly highlights the strategic determination towards 

implementation of the Project. Concrete activities of these and other 

State institutions have been already described under the introduction 

section of this document. It is important to highlight that the 

Governmental institutions in Bosnia and Herzegovina have already 

proceeded the politics of liberalized trade and stabile customs regime, 
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which will gradually bring the country to the no-customs status. Besides, 

from January 2006 the integrated fiscal system of the country is in place 

by introduction of the VAT and integrated taxation systems in the area 

of direct taxes. In further stages of this Project realization is to expect 

further stabilization of such established systems, which will in no case 

present a risk for overall realization of the Project.  

 

However, it is necessary to state concrete risks, which are expectable at 

realisation of this Project and belong to the group of political-legal risks. These 

are:  

 

 general adjustments of laws,  

 special changes of the fiscal system,  

 cancellation of the concession, and  

 other activities of the Government. 

 

The Government, or to say the grantor manages over aforesaid concrete risks. 

There are appropriate instruments at the international financial institutions, 

which enable the Governments of individual countries worldwide to successfully 

manage with this type of risks. 

The Consultant estimates that the impact of this group of risks on concrete 

project of Motorway in Corridor Vc in Bosnia and Herzegovina is relatively low. 

 

10.2.2 Commercial-financial risks 
 

Group of commercial-financial risks includes all risks, which relate to the 

financial management over the Project. The most common risks from this group 

are the following: 

 

 currency convertibility risk,  

 pricing policy,  

 inflation risk,  

 devaluation risk,  

 interest risk, etc. 



 

 
Bosnia and Herzegovina 

Ministry of Communications and Transport 

 

 10-7

Facts relating to the assessment of the given risk impact are presented below.  

 

 The Currency Board of the Central Bank of Bosnia and Herzegovina 

implements the firm monetary policy, which eliminates potential risks 

that might affect on this Project and on general macro-economic stability 

of the country. Convertible Mark is fully convertible and it relies on Euro. 

Inflation in Bosnia and Herzegovina is mainly dependent on inflation in 

the Euro zone. Also, the devaluation risk is not present at the moment.  

 Set-up of the pricing policy is liberalized completely in the most of 

economic sectors. This specially relates to the sectors, which will 

directly be involved in realization of the Project (construction industry, 

metal processing industry, etc.). Besides, it is still uncertain specific tariff 

system for motorway tolls in Bosnia and Herzegovina. It is to expect in 

foreseeable future that the issue of the toll payment system will be 

regulated by a Law, and it is to expect sufficient rate of liberalization at 

the pricing policy in cases of realization of such projects over certain 

concession arrangements with the private sector participation.  

 Interest risk is one of elements, which might substantially affect on 

realization of the Project in future. The problem is not so strongly 

present at the foreign capital markets, because the prices of such 

capital are extremely favourable and the most probably they will remain 

as such for a long period of time. On the other hand, the interest policy 

of "domestic"40 commercial banks is not stimulating for participation in 

realization of Projects of this type. If the fact is added that the country 

does not have any development bank at the moment with preference 

approach to implementation of these project types, it is clear to notice 

why the Ministry of Communications and Transport of Bosnia and 

Herzegovina, among the other reasons, is so strongly aiming to engage 

concessions in realization of the Project. Results of financial analysis of 

the project also indicate the need to engage favourable capital, which 

                                            
40 The expression "domestic" is more used as geographic attribute than as real-financial,  
    considering that almost complete private banking sector of the country is owned by a  
    foreign capital.  
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can be found only on foreign capital markets currently and in the 

foreseeable future.   

 The Currency Board of the Central Bank of Bosnia and Herzegovina 

implements the firm monetary policy, which eliminates potential risks 

that might affect on this Project and on general macro-economic stability 

of the country. Convertible Mark is fully convertible and it relies on Euro. 

Inflation in Bosnia and Herzegovina is mainly dependent on inflation in 

the Euro zone. Also, the devaluation risk is not present at the moment.  

 Set-up of the pricing policy is liberalized completely in the most of 

economic sectors. This specially relates to the sectors, which will 

directly be involved in realization of the Project (construction industry, 

metal processing industry, etc.). Besides, it is still uncertain specific tariff 

system for motorway tolls in Bosnia and Herzegovina. It is to expect in 

foreseeable future that the issue of the toll payment system will be 

regulated by a Law, and it is to expect sufficient rate of liberalization at 

the pricing policy in cases of realization of such projects over certain 

concession arrangements with the private sector participation.  

 Interest risk is one of elements, which might substantially affect on 

realization of the Project in future. The problem is not so strongly 

present at the foreign capital markets, because the prices of such 

capital are extremely favourable and the most probably they will remain 

as such for a long period of time. On the other hand, the interest policy 

of "domestic"41 commercial banks is not stimulating for participation in 

realization of Projects of this type. If the fact is added that the country 

does not have any development bank at the moment with preference 

approach to implementation of these project types, it is clear to notice 

why the Ministry of Communications and Transport of Bosnia and 

Herzegovina, among the other reasons, is so strongly aiming to engage 

concessions in realization of the Project. Results of financial analysis of 

the project also indicate the need to engage favourable capital, which 

                                            
41 The expression "domestic" is more used as geographic attribute than as real-financial,  
    considering that almost complete private banking sector of the country is owned by a  
    foreign capital.  
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can be found only on foreign capital markets currently and in the 

foreseeable future.   

 

Concrete risks, which are expectable at realisation of this Project and belong to 

the group of commercial-financial risks, are:  

 

 pricing policy,  

 insufficient regular revenue of the Project,  

 insufficient other revenues of the Project, and 

 interest rates. 

 

A future concession company and individual financing companies involved in 

realisation of this Project are managing over these concrete risks.  

The Consultant estimates that the impact of this group of risks on concrete 

project of Motorway in Corridor Vc in Bosnia and Herzegovina is relatively 

substantial and it is necessary to pay special attention to this issue at the 

concession contracting for the Project.   

 

10.2.3 Development risks 
 

Group of development risks includes all risks, which relate to the administering 

of the Project. The most common risks from this group are the following:   

 

 preparation of technical documentation,  

 tender procedures, and 

 other administration risks. 

 

Facts relating to the assessment of the given risk impact are presented below.  

 

 It has been already stated that the next sub-stage of the Project 

realization is realization of the “Spatial Plan of Special Features Area for 

the Project of Corridor Vc Motorway in Bosnia and Herzegovina" and 

Detailed Designs for individual sections. There is certain dilemma about 

division of competencies, considering that the current competence for 
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realization of this Project stage is in hands of the entities. It is to expect 

that with aim to have more efficient realization of this sub-stage of the 

Project, the entities’ institutions will support the Ministry of 

Communications and Transport of Bosnia and Herzegovina in terms of 

institutional allocation of competencies in accordance with already 

stipulated tasks of this Ministry, as it is described in the introduction 

section of the document.    

 The Law on public procurements of Bosnia and Herzegovina regulates 

the tender procedures from the public procurements aspect, including 

concessions. Similarly to the previous case, there is dilemma about 

division of competencies at formal realization of the tender procedure.  

 

The Consultant estimates that the impact of this group of risks on concrete 

project of Motorway in Corridor Vc in Bosnia and Herzegovina is relatively 

minor and present basis for realisation of the Project creates the conditions for 

the elimination of this risk. 

 

10.2.4 Construction risks 
 

Group of construction risks includes all risks, which relate to the physical 

realization of the Project. The most common risks from this group are the 

following:  

 

 excess of construction deadlines,  

 excess of foreseen financial costs,  

 inefficient land acquisition,  

 inconsistency with the technical documentation,  

 bankruptcy of the Works Contractor,  

 damages caused by a Works Contractor, etc. 

 

Facts relating to the assessment of the given risk impact are presented below.  

 

 The construction practice in Bosnia and Herzegovina indicated the 

presence of the most of aforesaid risks from the construction risks 
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group. For example, 20km long section of the Motorway Podlugovi-

Visoko is under construction for the sixth year along with the price, 

which is close to the price standards in developed European countries. 

Such inefficiency is followed by inefficient land acquisition42, problems 

of inconsistencies with the technical documentation43, damages caused 

by a Works Contractors, etc. The alarming data is that the annual 

capacity for Motorway construction of construction companies in Bosnia 

and Herzegovina is around 20km44. 

 Aspect of the land acquisition procedure is generally one of the most 

present risks at realization of projects of this type. The land acquisition 

procedure is regulated by a Law in Bosnia and Herzegovina. There is 

also the Regulation about so-called “accelerated” land acquisition 

procedure45 in case of property claims, which might present the 

potential obstacle for a property allocation at the construction works. 

The land acquisition procedure itself is under the responsibility of 

municipalities and the same will be obliged to cooperate with a 

consultant at the preparation of the Detailed Designs in order to adjust 

the Allotment Plans46. It is to expect that no administration obstacles will 

be in place at the municipalities and the complete process will depend 

on pace of adjustment of their Spatial Plans with the forthcoming 

“Spatial Plan of Special Features Area for the Project of Corridor Vc 

Motorway in Bosnia and Herzegovina".     

 

Concrete risks, which are expectable at realisation of this Project and belong to 

the group of construction risks, are:  

 

 inefficient land acquisition,  

 exceeding of total construction costs,  

 adjustment problems with design documentation,  

                                            
42 The case of Podlugovi-Visoko section, where the problem of the property price set-up in the  
   area, between Visoko municipality and Government of FB&H, caused delay for another  
   construction season.  
43 The case of the Motorway under construction at section Banja Luka-Okučani.  
44 Presentation of "Hidrogradnja" company representative on June 15th 2005.  
45 Examples: Motorway sectoins Podlugovi-Jošanica, Visoko-podlugovi and Sarajevo Bypass. 
46 Land Acquisition Survey is the composing part of the Detailed Design documentation.   
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 "Force majeure" at the construction,  

 exceeding of construction works deadlines,   

 bancrupcy of a concessionaire, and  

 damages made by the construction works. 

 

A future concession company and a contractors are managing over these 

concrete risks, if the latter one is not already part of the concession company. 

The grantor manages over the risk of inefficient land acquisition. 

The Consultant estimates that the impact of this group of risks on concrete 

project of Motorway in Corridor Vc in Bosnia and Herzegovina is substantial 

and it is necessary to pay special attention to this issue at the concession 

contracting for the Project. 

 

10.2.5 Operation risks 
 

Group of operation risks includes the risks similar to the construction risks but 

they might arise at the operation stage, or to say at putting individual sections 

of the future motorway into operation. The most common risks from this group 

are the following:  

 

 technical-operational risks,  

 "Force majeure",  

 impact on environment, etc. 

 

Concrete risks, which are expectable at realisation of this Project and belong to 

the group of operation risks, are:  

 

 technical risks at maintenance in relation to the contracted standard,  

 exceeding of maintenance costs,  

 losses or damages on the equipment,  

 adverse impacts on the environment, and 

 "Force majeure".  
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A future concession company and an operator are managing over the concrete 

risks, if the latter one is not already the part of the concession company.   

The Consultant estimates that the impact of this group of risks on concrete 

project of Motorway in Corridor Vc in Bosnia and Herzegovina is relatively low.  

 

10.3 Allocation of risks 
 

Based on previously analysed potential risks for project of Motorway in Corridor 

Vc in Bosnia and Herzegovina, it is possible to create the allocation overview, 

or to say allocation of individual risks between future parties involved in the 

process of realisation of the Project  

Table below gives the overview of allocation of these risks, which may serve as 

the proposal to the grantor for adequate analysis and preparation at managing 

over individual risks.  
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Table 10-1. Allocation of potential risks 

Risk 
Government/

Grantor 
Concession 

company 
Other 

companies 

Political-legal risks 

General adjustments of laws x   
Special changes of the fiscal 

system 
x   

Cancellation of the concession x   
Other activities of the 

Government 
x   

Commercial-financial risks 

Pricing policy  x  

Insufficient regular revenue  x  

Insufficient other revenues  x  

Interest rates   x 

Construction risks 

Inefficient land acquisition x   

Exceeding of total construction 

costs 
 x x 

Problems with adjustment to 

design documentation 
 x x 

"Force majeure"   x x 

Exceeding of deadlines  x x 

Concessionaire bancrupcy  x  

Construction damages  x x 

Operation risks 

Technical risk of maintenance  x x 

Exceeding of maintenance 

costs 
 x x 

Equipment damages  x x 

Adverse impacts on 

environment 
 x x 

"Force majeure"  x x 

Source: The Study Team 
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11 CONCLUSIONS AND RECOMMENDATIONS  

Based on previous analyses and obtained results of the Feasibility Study for 

the project of Motorway in Corridor Vc in Bosnia and Herzegovina, the text 

below presents conclusions and recommendations for the Client.  

 

11.1 Conclusions 
 

1. Results of analysis for the existing road network, bottlenecks, road accidents, 

high operation costs and forecast of traffic growth along the Corridor Vc 

clearly points out on real social-economic and traffic demands for increase of 

road capacity and substantial improvement of service levels, which can only 

be achieved by construction of the Motorway in Corridor Vc. 

2. Overall project of Motorway in Corridor Vc in Bosnia and Herzegovina was 

considered as one entity with implementation in sections. Results indicate 

that the Project is justified and feasible from social-economic standpoint with 

average EIRR 13,19%.  

3. Project of Motorway in Corridor Vc in Bosnia and Herzegovina from financial-

market standpoint indicate satisfactory justification and feasibility with 

average FIRR 6,48% for scenario 1 and 7,25% for scenario 2, which provides 

satisfactory profitability along with proposed funding sources and 

Government measures, acceptable for the private sector and application of 

the BOT model.  

4. Sensitivity analysis indicates the insignificant deviations of the feasibility 

indicators, including the most unfavourable scenario with simultaneous 

investment increase and benefits/effects decrease by 20%. 
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11.2 Recommendations 
 

It is to recommend to the Government, or to say to the Ministry of 

Communications and Transport to carry out the realisation of the project 

"Motorway in Corridor Vc in Bosnia and Herzegovina", in accordance with the 

proposed Plan for the realisation of the Project and the following important 

procedures in parallel and synchronised manner: 

 

1. Preparation and adoption of the Plan for tender procedure, negotiations and 

contracting on the BOT model in accordance with the regulations of Bosnia 

and Herzegovina, harmonised with international practice in this field.  

2. Preparation of the tender procedure for selection of the Consultant with 

financial and legal expert profile for the sake of tender, negotiations and 

contracting procedures. 

3. Institutional enforcement and staffing of the public sector (institutions of 

Bosnia and Herzegovina) for realisation, monitoring and control of the overall 

concession process.  

4. Intensifying the co-operation with international financial institutions, banks 

(WB, EBRD, EIB, JBIC, IDB, OPEC and others) and European Commission 

towards development and realisation of this Project.  

5. Preparation and work on Detailed Designs, acquisition of required approvals 

and Construction Permits, execution of land acquisition procedure and others 

for priority sections of the Motorway.  

6. Undertaking the activities of comprehensive marketing-promotion of the 

Project in the country and abroad. 
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