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Abstract 

The City of Koprivnica is a rather small city of 30,000 inhabitants that is located in the north-western part 

of Croatia. As a community that is devoted to sustainability, it has implemented many solutions in order to 

increase the level of sustainability of the city. One thing that was missing was a public transport system 

that is a necessity in order to decrease the level of usage of private cars. Since the city did not have a 

public transport system prior to this, the decision was made to introduce in CIVITAS DYN@MO a pilot e-

bus line with two electric buses that were purchased in the scope of DYN@MO measure K2.2 “Low 

emission public transport in Koprivnica”. The system was to be intermodal, i.e. it should include as many 

sustainable transport options as possible, esp. the public bike system of the City of Koprivnica was to be 

an important part of the new public transport system. The public bike system in Koprivnica is rather well 

developed, consisting of eight terminals with 70 bicycles in total. The public bike system consists of 

conventional bikes that are mostly used for inner-city trips and pedelecs that were purchased within 

DYN@MO measure K1.2 “Zero CO2 University Campus” which are mostly used by the student population. 

During the project period, one public transport line with electric buses was established, charging 

infrastructure for the electric buses was set up, a comprehensive study for an intermodal transport 

terminal was developed and the plan for the extension of the system after the CIVITAS DYN@MO project 

was developed. 
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1. Introduction 
Prior to the DYN@MO project and the implementation of measure K1.3 “Planning public 

transport system”, the City of Koprivnica never had an organised form of public transport. The 

goal of this measure was to establish the basis for a functional intermodal public transport 

system through a number of studies and surveys and to test elements of the new PT system. 

In the past, there also was the need for a public transport system, and there have been 

intentions from political stakeholders to set up a PT system, but it was not as high on the agenda 

as it would have had to be financed solely from the City’s budget. The accession of Croatia to 

the European Union has opened up a number of possibilities to fund public transport operations. 

In the scope this measure, the City of Koprivnica has developed the basis for the intermodal 

public transport system in Koprivnica in cooperation with measure K2.2 “Low emission public 

transport in Koprivnica” in which two electric buses were purchased that are being used in the 

PT operation that this measure has suggested. As can be seen in Figure 1 in 2010 and 2012 – 

at the beginning of the implementation of this measure – the modal split for public transport was 

1%. The only form of public transport that existed at that time was the organised transport of 

workers to the industry area of Koprivnica. Also, there was one rail connection that was 

connecting the main central rail station and the only other train stop that was located in the 

administrative area of Koprivnica (REKA station). 

In 2012 – prior to the implementation of this measure – the data on other means of transport 

were the following: cycling 17%, walking 22% and car usage 60%. The first major document that 

was developed in the scope of this measure was the “Study on the set up of the PT system in 

Koprivnica”. Major outputs of this study were the pilot e-bus line and the specifications for the 

new e-buses that were used in the public tender for the electric buses. After the procurement of 

the buses, the pilot e-bus line started operating in July 2015. In parallel, the public conventional 

bike and e-bike system were introduced. The conventional public bike system consists of 70 

bicycles and six terminals, while the public e-bike system was introduced in the scope of 

measure K1.2 “Zero CO2 university campus” and consists of ten e-bikes with one e-bike 

terminal. 

 

Figure 1: Modal split data from 2010 and 2012 
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The second major output of this project was the “Study on intermodal options of the City of 

Koprivnica”. The goal of that study was to revise the current pilot e-bus line and suggest the 

second PT line for the e-bus. Also, the study suggested a number of ways how to improve the 

intermodality context of the public transport system that will be developed after the DYN@MO 

project. 

At the end of DYN@MO a survey was conducted in order to see if the mentioned activities and 

the new public transport options have changed the modal split of the City of Koprivnica. In the 

survey that was made in late 2016 the results have shown the following: use of public transport 

increased to 10% (this includes: electric buses, the public e- and conventional bike system and 

passenger rail transport), 15% walking, 18% cycling and car usage 57% (see Figure 2). 

 

 

Figure 2: Modal split data from 2016 

 

 

2. Measure description  
The main goal of this measure was to design an innovative public transport system for a small 

city of 30,000 inhabitants. One of the main characteristics of the system is that prior to the 

CIVITAS DYN@MO project no form of urban public transport system did exist in Koprivnica. 

There was an attempt to introduce a bus service in 2006, but it did not happen for the following 

reasons: 

a)  Types of buses that were used for that service were inadequate. Large tourist buses with 

over 50 seats were used which consumed a great deal of fuel and were occupied by small 

number of passengers only. 
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b)  The dissemination of the service was insufficient. There were no large scale promotional 

activities.  

c) Bus lines were inconsistent. Since this was an experimental service, the bus lines were 

changed constantly based on different request from citizens.  

d) Lack of external expertise. The bus lines were developed in order to please the citizens, not 

according to a document made by experts that deal with public transport.  

 

 

Picture 1: Buses used in first PT system in 2006 

 

Taking all of these reasons for failure into account, within CIVITAS DYN@MO the City of 

Koprivnica decided to take a new approach for planning a new public transport system that 

would have the following characteristics: 

a) Intermodal system   

The goal was not to focus on one type of transport, like the buses, but use all types available 

and connect them into one usable unit. The City of Koprivnica project staff decided to connect 

the following services: bus, train and public bikes.  

b) Small-scale bus service 

Based on previous experience, the future bus service should not be operated by large, inefficient 

buses but with smaller, more compact and energy efficient buses.  

c) Constant service 

The new service should be constant, without any large changes in order to ensure the 

predictability of the service and create a habit among the citizens.  
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d) System based on expert documents  

The new system should be based on strategic documents that are prepared by experts that deal 

with public transport issues.  

e) Public bike system as a part of a PT system 

The plan was to introduce and confirm public bikes as a part of the public transport system and 

to treat it as an equal part of the system. 

f) Cheap system 

The system should not be a financial burden for the City of Koprivnica’s budget. It should be 

rather small, with low expenditures on fuel costs and should use smart solutions (on demand 

transport, etc.) in order to keep the cost of running such a system relatively low. 

g) Attractive  

Attractiveness is one of the key points that have to be considered esp. in order to attract younger 

generations as well.  

h) Electric buses 

The whole system would be operated by two fully electric buses that the City of Koprivnica would 

buy with support from the CIVITAS DYN@MO project within measure K2.2 “Low emission public 

transport in Koprivnica”.  

 

When combined, all of the characteristics above should contribute to establishing a system that 

is suitable for a city of the size of the City of Koprivnica and be a lighthouse for similar cities in 

and in the wider region.  

Based on this, the following objectives were formulated for measure K1.3 “Planning public 

transport system” with the project’s Description of Work: 

 establish the basis for the development of the public transport system in Koprivnica 

 explore possibilities of integrating various transport modes into an efficient and viable 

system 

 study various combinations of sustainable transport modes in order to find the most efficient 

ones for the small town context 

 establish the basis for intermodality of various options 

 test various combinations of possible options in order to reach the desirable modal split of 

30% of PT users 
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3. Development, design and operation of 
the public transport system 

In order to set up the public transport system, the City of Koprivnica staff – in cooperation with 

the partners Čazmatrans and HŽ infrastructure – developed the system based on the following 

stages: 

 Study on the set-up of the public transport system (chapter 3.1) 

 Developing the design of the intermodal transport terminal (chapter 3.3) 

 Study on the intermodality of the transport systems in the City of Koprivnica (chapter 3.4) 

 

3.1. Study on the set-up of the public transport system 

On 24th of March 2014 the City of Koprivnica launched a tender for the external expertise 

services for the development of the public transport system in the City of Koprivnica. The tender 

was won by a Croatian consultancy company, Promet Plus d.o.o., that specialises in transport 

consulting. For a price of 59,500 HRK (7,930 €) the company obliged itself to develop a 

document based on the following requirements: 

1. Determining the transport demand in Koprivnica 

2. Determining the transport offer in Koprivnica 

3. Possibilities of organising a PT system based on buses  

4. Guidance for the technical requirements of the vehicles 

5. Suggestion of the PT lines  

6. Recommendations for further work  

 

The intention of the study was to guide the City of Koprivnica project staff in making the first 

steps towards establishing a PT system. The study was more focused on the development of the 

bus service, since it was connected with the development of another CIVITAS DYN@MO 

measure (K2.2 “Low emission public transport in Koprivnica”) within which the City of Koprivnica 

was going to buy two electric buses for the PT system. The study was very important since it 

proposed the bus lines and all the details that are connected with the functioning of the system. 

Also, it was important for measure K2.2 since the electric buses are limited by range and the 

size of the vehicle.  

The most important tasks of the study were the following: 

a) propose the two first lines of the PT system 
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b) develop technical requirements for the tender of the electric buses based on the 

characteristics of the chosen line  

The external experts proposed (also written in the project assignment) the set-up of one line that 

would serve as a pilot line in the PT system. The line would connect the East – West parts, and 

connect the area were the new University North was established with the most important parts of 

the city. Also, one of the key points was the introduction of “integration point”, places where 

passenger can easily transfer from one mode of transport to another, esp. the public bike 

scheme. The first line that was proposed was the East – West Koprivnica line, which included 

the Kampus (university area) and a suburban area called Starigrad. 

 

Figure 3: Line 1, Kampus – Starigrad 

 

Characteristics of line 1:  

 Travel time in one direction: 20 minutes. 

 Length of the line: 8.5 km 

 Departures: every 30 minutes  
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 Most important points: Kampus, city stadium, central square, hospital, police station, 

shopping mall 

 Number of integration points (connections with the public bike system): 3 

 

The second proposed line was Charda – Interspar, also the East – West connection, but slightly 

shorter and took less time to operate. 

Figure 4: line 2, Charda – Interspar 

 

Characteristics of line 2:  

 Travel time: 12 minutes. 

 Length of the line: 5.5 km 

 Departures: every 30 minutes  

 Most important points: central square, hospital, police station, shopping mall 

 Number of integration points (connections with the public bike system): 2 
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According to the study, in this area there are a number of generators of demand. The most 

important ones are the hospital, the police, the high school area and a shopping centre. Because 

of the intermodality context of the PT system, an approximate number of passengers was very 

hard to define. 

 

 

Figure 5: Generators of demand 

 

The project staff of the City of Koprivnica decided to take the first line Kampus – Starigrad as a 

pilot e-bus line for the following reasons: 

- Number of integration points: The number of integration points was higher than for the 

second line that was proposed  

- Number of population the line was taking into account: The line was going through the 

most populated parts of the City of Koprivnica. It was connecting areas of inner Koprivnica 

(ca. 10,000 inhabitants) with the Strarigrad suburban area (ca. 4,500 inhabitants). 

- Geographical characteristics: The line included a relatively flat area of the city. This was 

important because of the electric buses that would consume more energy if the terrain 

would be hillier or similar.  
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The proposed time table for the chosen line was the following: 

 

 

Figure 6: Proposed timetable for line L1 

 

The orange marked areas are the optional times of departure that can be included in the new 

timetable. 

The departures times proposed were every 30 minutes. This was possible due to the fact that 

there were two electric buses. If there would be just one electric bus on the line, the range of the 

buses would not be sufficient for the whole day. After the finalisation of the line of the PT system, 

the external experts have proposed the necessary technical requirements of the electric buses in 

order to be able to operate within the public transport system based on line L1. This has made it 

possible to start the tender for the purchase of the electric buses in measure K2.2 “Low emission 

public transport system in Koprivnica”.  
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3.2. Operation of the PT system of the City of Koprivnica  

The PT line Kampus – Starigrad (L1) that was proposed within the study “Set-up of public 

transport system in Koprivnica” started operating from July 2015 onwards. The line started as 

soon as the electric buses, purchased in the scope measure K2.2, had been delivered.   

The experience with the PT line was relatively positive, but there were some problems that 

influenced the normal functioning of the line. First of all, the electric buses had initial problems 

regarding reliability as well as the charging stations that were set up by the Croatian national 

electricity company (HEP). Most of the problems were not major, they were mostly small issues 

(e.g. electronics and software glitches of the vehicles that needed fine adjustments, but vehicles 

could not operate without solving those issues) but due to the complicated and new, innovative 

technology and the lack of experience of the bus operator, repairs could often only be done by 

the company that produced the vehicles.  

This has made it difficult to maintain the frequent departures that were suggested by the Study. 

After four months of implementation, in November 2015 the decision was made to decrease the 

number of departures (see figure 5) in order to have a backup if one vehicle is not working, so 

that the other vehicle could manage the whole day of operating the PT line, but only with fast 

charging in between the final stops. Also, the number of passengers on line L1 was not as high 

as expected and was rather seasonal. Most of the users of the bus service were the students of 

the University North who used the line when they had classes. On days when the students used 

the buses, the number of daily passengers was rather high, in average more than 35 daily and 

on days when students didn’t have classes the number of passengers fell down below 20.The 

Figure below depicts an example of three days where the drop of passengers was intense, just 

after the start of the summer period when no classes were held. 

 

 

Figure 7: Decrease of passengers due to semester holidays 

9

10

10

11

11

12

12

13

12.07.2016 13.07.2016 14.07.2016

Number of passengers  

Number of passengers



WD1.9 Report on planning public transport in Koprivnica  
 

 

  

City of Koprivnica • January 2017  14 / 27 

 

 

Most of the passengers that were traveling on the mentioned line were students that were using 

the route between the city centre and the campus area. The number of passengers was limited 

to a narrow time span throughout the day the bus was operating. This was due to the limited 

financial resources where only one driver was available for the public transport operation. 

 

Figure 8: New bus table after November 2015 
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3.3. Developing the design of the intermodal transport terminal 

The second step in designing the PT system of the City of Koprivnica was the design of the new 

intermodal transport terminal in Koprivnica. Koprivnica has a relatively optimal positioning of the 

railway and the bus station that are located next to each other which is rare in Croatia. Most of 

the railway stations in smaller cities were built outside of the city because the initial purpose was 

the transport of goods. 

The tender for subcontracting the external experts to work on the Study was conducted by 

partner Čazmatrans. The total value of the subcontract was 25,000€. The goal of the document 

was to show how the space of the bus station and the railway station can be connected in a way 

that it offers the best possibility for passengers transferring from one mode of transport to 

another. Also, the study should show how the space of the bus station should be organised and 

reconstructed in order to create a space that is suitable for intermodal transport. 

Picture 2: Railway station Koprivnica 

 

 

Picture 3: Bus station Koprivnica 
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The reference point that served as model for the new Koprivnica intermodal station was the 

intermodal station in Leibnitz, Austria.  

 

 

Picture 4: Railway station Leibnitz 

 

The Leibnitz station was one of the examples of good practice that showed how to successfully 

implement different modes of transport and to create a modern intermodal station. Also, because 

of the size of the station and the city of Leibnitz, this was a very comparable station.    

The result of the study was the following: there were three alternative solutions offered, each 

one with a different price estimation and a certain level of reconstruction.  

What makes the station intermodal is the combination with the public bike terminal that is located 

at the station as well as the combination with the charging stations for electric car sharing 

vehicles and the electric buses. The most important part of the “intermodality” is the physical 

connection with the adjacent train station that allows the passengers easy transfer from one 

station to another, making it an intermodal station.  

 

First option: “do nothing”  

The first option would be to “do nothing”. The existing station would be refurbished, existing 

elements renewed and the transport situation around the station would be solved in a way that it 

eases the crossing to the train station and vice versa.  

The price of the reconstruction would be 620,000€.  
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Figure 9: Aerial view, do nothing scenario 

 

Second option: “do minimum” 

The “do minimum” scenario would include the complete reconstruction of the station but the 

layout of the buildings and the location of the platforms would stay the same. The station would 

include a public bike sharing system station and fast charging station for the electric buses. The 

ease of transformation between the train and the bus station would be accomplished by a large 

traffic calmed zone. The price of this reconstruction would be around 2,490,400€.  

 

Figure 10: Front of the intermodal station, option 2 
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Figure 11: Back of the intermodal station, option 2 

 

Figure 12: Aerial view of the intermodal station, option 2 

 

Third option: “do more than minimum”  

This solution is taking into account the biggest changes of the current bus station. The changes 

include the spatial dislocation of the whole station, bringing the station closer to the train station 

and lowering the number of platforms. The reconstruction would include increasing the number 

of commercial spaces. The station has all of the elements required, public bike terminals, car 

sharing, charging stations and a free passage in a pedestrian zone to the train station. This 

reconstruction is also the most expensive: 30,365,000HRK or 4,048,666.67€.  

 

Figure 13: Front view, option 3 
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Figure 14: Back view, option 3 

 

 

Figure 15: Aerial view, option 3  
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Figure 16: Side view to the train station, option 3 

 

The study provides an important basis for the project development of building a new intermodal 

transport terminal, i.e. the renovation of the old bus station. The goal is to further develop this 

project. The project was nominated in the scope of the “New master plan for transport of the 

North-western part of Croatia” as a priority project and by that it has the opportunity to be 

nominated for funding in the scope of the OP Competition and cohesion for the Republic of 

Croatia 2014 – 2020. 

The long-term plan of the City of Koprivnica is to redevelop this part of the city that was 

neglected and to develop it as a new part of the city. 

 

3.4. Study on the intermodality of the transport systems in the City of 
Koprivnica 

As a third step in the design of the intermodal transport system of the City of Koprivnica, a third 

study was prepared. The goal of this study was to further develop the PT system of the City of 

Koprivnica based on the experience of the current implementation and to prepare the system for 

the post DYN@MO era. The goals of the study were the following: 

 Revise the current PT line that is operated by the buses 

 Propose a second line of the PT system that would include the other parts of the city  

 Propose ways how to further improve the intermodality of the system 

 Propose an e-ticketing system 

 Propose a model of management of the system after the end of the CIVITAS DYN@MO 

project 

 Develop a new visual concept of the system 
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a) Revision of line 1 (L1) and proposal of new line 2 (L2) 

The study suggested that line L1 would be slightly changed. Instead of the line Starigrad – 

Kampus, there would be a deviation and the bus would end up at the central train and bus 

station. The introduction of the second line L2 has been proposed and it would connect the 

central train station and the Kampus area. 

Another issue that was raised during the development of the study was the connection of the 

outskirts of the city with the PT system. The current fleet of two vehicles is simply not enough to 

service the entire city, since Koprivnica is a rather territorially dispersed city and it would take a 

lot of effort if the system should meet the requirements of a modern PT system with the following 

elements: speed, availability and consistency.  

Therefore, another solution has been proposed and it would include the regional bus lines that 

are connecting the city of Koprivnica and that are passing through the outskirt of the city. The 

lines are rather frequent and they would be adapted to the requirements of the PT system, i.e. 

the buses would stop at the current bus stations in Koprivnica and would be able to transfer the 

passengers inside the city of Koprivnica.  

As a result of that, almost all of the areas of the City of Koprivnica would be covered by the bus 

service.  

 

Figure 17: New intermodal PT system 
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Red line – presents line 2 (L2); bus/train station – Kampus (operator Koprivnica) 

Orange line – presents the revised line 1 (L1); Starigrad – bus/train station (operator Koprivnica)  

Blue lines – regional lines (different operators) 

 

b) Intermodality improvement  

The proposed changes to line 1 (L1) and the new line 2 (L2) were done in a way to include as 

much of the other transport systems, train and public bike service. The lines are passing by 

public bike terminals and ending at the train station. This combination is completing the 

intermodal PT system and making the use of all transport modes in the City of Koprivnica user 

friendly.  

 

c) New visual design of the PT system in Koprivnica 

In the scope of this study a new visual identity of the PT system of the City of Koprivnica has 

been developed. The visual design and the solutions should emphasise the intermodal character 

of the system and include all the transport modes that are available. At each intermodal point the 

following elements are proposed to be implemented: 

 

                                                             Figure 18: Design solution of the PT system  
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Figure 19: Design solution, project logo 

 

One of the major points of the system are info totems that are common in PT systems and that 

are including all of the information on the available transport solutions. The information on the 

info totem would be the following: 

Logo of the system, name of the stop, logo of the project, information on the system, an area for 

the map on the system.  
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Figure 20: Info totems for the bus stops 

 

 

Also, one of the innovative elements of this visual identity are the road marking that would lead 

the passengers/users of the PT system where to use the next public transport mode. 
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Figure 21: Road marking of the city bus  

 

 

Figure 22: Road markings  
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4. Conclusions and next steps 
To establish a public transport system in a small local community that did not have a basis or 

experience in public transport was and is not an easy task. The first obstacle that occurred is the 

lack of basic infrastructure, mostly the lack of bus stops at the right places where the desired 

public transport line will go through. Building such infrastructure from scratch is rather expensive, 

no so much for the construction itself but regarding the costs for supporting documentation, like 

building permissions, electrotechnical aspects and paying external experts that are obligatory 

according to Croatian regulations. In some cases, the price of the project documentation and the 

external experts is as high as 50% of the price of constructing such objects. The second 

obstacle are user habits, and citizens in Koprivnica are used to using their own car since no 

public transport system existed beforehand. It takes a lot of time for the citizens to get used to a 

new service that the City now provides. Hence, the number of passengers of the bus service will 

probably remain to be rather low at the beginning. The third obstacle encountered is the lack of 

transport service providers in small cities like the City of Koprivnica that are willing to offer a 

good service. 

 

The key recommendations for a city of the size of Koprivnica that thinks about implementing a 

similar system and also has to build a PT system from scratch would be the following: 

 Disseminate well the newly established system as this is the key for a large number of 

passengers. 

A good dissemination of the newly established transport system is the key for a successful 

start of the PT operation, especially in a community that does not have the habit of public 

transport services. 

 Plan well the system and think it through thoroughly, but start small first. 

This would mean that establish such a system in a community that did not have an existing 

system can fail, because it depends on a number of factors. If the system is starting slowly, 

without any large financial constraints, it can upgrade and progress. 

 Plan your infrastructure and plan the lines according to the state of the infrastructure. 

The infrastructure in this context means the existing bus stops and the equipment the city 

disposes. If there is a limited number of vehicles, the system (i.e. the lines) are to be 

planned according to that. If there are some parts of the city that are not covered by 

appropriate bus stops it requires large financial means to build them. Therefore, the state of 

the infrastructure is very important when designing new public transport lines. 

 

The next steps planned by the City of Koprivnica after the end of the CIVITAS DYN@MO project 

are the further development of the system based on the recommendations that have been 

developed in the scope of the intermodality study. A second line will be introduced, that will 
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connect the bus/ railway station and the campus area. In addition, the first line will be revised 

according to the plan. Regarding the intermodal transport terminal, the project will be further 

developed and prepared for the OP Competition and cohesion of the Republic of Croatia for 

further funding. 


