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 Introduction 
 

Cycling infrastructure in Danube region is largely in an early stage of development, especially 

outside of the major urban areas. Given the benefits that cycling has on environment, transport 

multimodality, tourism, health etc. This fact is both a development opportunity and a substantial safety 

risk if not properly addressed. Shocking facts are coming even from developed countries (i.e. NL) 

where in recent years more people are killed and seriously injured on bicycles than in cars. 

Improvement of data on cyclist-related fatal and serious injuries makes this problem apparent 

everywhere, especially where cycling provision don’t exist or are poor, like in Danube region. 

Benefits of cycling have been largely acknowledged, especially after the outbreak of the Covid 19 

world-wide pandemic in 2020. In SABRINA project, we have used evidence-based approach to 

showcase best practice in the Danube region in respect to bicycle safety improvement. The relevant 

SABRINA fact sheets can be found here1. The document summarises the key findings of SABRINA’s 

WP T2 (Best practice analysis) and makes them accessible in an easily accessible format to the target 

audiences, i.e., stakeholders, experts, and decision-makers from the road safety field, in the whole 

Danube region. Moreover, in SABRINA, the Recommendation for implementation of best practices 

have been elaborated and found here2. In the report, several cycling safety issues identified in the 

SABRINA project are described. State-of-the art and evidence-based best practice knowledge on the 

essential ingredients of safe cycling infrastructure are presented together with practical 

recommendations for implementation. The content was collected and collated by all SABRINA 

partners and comprises evidence from practitioners in the Danube region and beyond, as well as from 

scientific literature and previous EU research projects (INTERREG and Horizon programmes). The 

factsheets and recommendations documents represent valuable input to capacity building process 

for cycling infrastructure safety which is the main purpose of this manual and are for further use for 

all stakeholders that will be involved in the process.  

 This document is final deliverable DT4.1.1. that represent training materials to be used to 

perform the training courses and include also syllabus for the training courses to be used along and 

for training for SABRINA project tool (Output OT3.1) Safe Cycling Routes Toolkit (SCRT). Syllabus 

for the training courses is presented in first chapter.  

The second chapter of the document include the overview of legislation covering cycling 
infrastructure building in the Danube area. It includes an overview of European directives and 
regulations relevant to the construction of cycling infrastructure in the EU, legislation for each partner 
country, organized as an overview of laws, followed by a review of other regulations and guidelines 
to be considered in the planning, construction and improvement of cycling infrastructure. As the 
construction of cycling infrastructure is inextricably linked to road users, the road traffic regulations in 
force in each in partner country are also included in the overviews. 

 
The third chapter gives an overview of the main risks, potential solutions and best practices of 

cycling infrastructure in the Danube Region. The examples selected in this chapter are taken both 

from the analysis carried out in the framework of the SABRINA project and from European and 

international good practices. 

                                                
1 https://www.interreg-
danube.eu/uploads/media/approved_project_output/0001/50/f6fe28748119939b7b00e81bf2493eed4b08e79c.pdf 
2 https://www.interreg-
danube.eu/uploads/media/approved_project_output/0001/50/4c315a66f314a7fa6260ee27920308a13750c18b.pdf  

https://www.interreg-danube.eu/uploads/media/approved_project_output/0001/50/f6fe28748119939b7b00e81bf2493eed4b08e79c.pdf
https://www.interreg-danube.eu/uploads/media/approved_project_output/0001/50/4c315a66f314a7fa6260ee27920308a13750c18b.pdf
https://www.interreg-danube.eu/uploads/media/approved_project_output/0001/50/f6fe28748119939b7b00e81bf2493eed4b08e79c.pdf
https://www.interreg-danube.eu/uploads/media/approved_project_output/0001/50/f6fe28748119939b7b00e81bf2493eed4b08e79c.pdf
https://www.interreg-danube.eu/uploads/media/approved_project_output/0001/50/4c315a66f314a7fa6260ee27920308a13750c18b.pdf
https://www.interreg-danube.eu/uploads/media/approved_project_output/0001/50/4c315a66f314a7fa6260ee27920308a13750c18b.pdf
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In the fourth chapter, a brief overview of available safety assessment methodologies for cycling 

infrastructure, namely European Certification Standard (ECS), a cycling route assessment 

methodology developed by European Cyclists’ Federation (ECF), International Road Assessment 

Programme Methodology (developed by iRAP) and CycleRAP tool (developed by iRAP) that evaluate 

risk for all crash types relating to cyclists and light mobility vehicles. The chapter provides the scope, 

concise description of protocols and requirements, cycling safety related attributes, results, as well as 

benefits and disadvantages of each methodology. 

The final chapter represents the user instructions for Safe Cycling Routes Toolkit, the major output of 
the SABRINA project. This guide is organised in the following way: first, all modules of SCRT are 
introduced and explained. Later, the Assessment Modules are thoroughly and individually explained 
in a step-by-step manner. Within the Annex 1, an overview of data sources used for calculation 
algorithms are given. 
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Aneja Rože, 

Municipality of Ilirska Bistrica,  

Bazoviška cesta 14, 6250 Ilriska Bistrica, Slovenia 

aneja.roze@ilirska-bistrica.si 

Syllabus of training courses 
 

1.1. Training course of European Certification Standard 

 
 The European Certification Standard (ECS) is a methodology developed by the European 
Cyclist Federation (ECS) to evaluate cycling routes, EuroVelo or not, and assess their quality. The 
methodology can be used to review and assess the quality of national/regional routes and to certify 
EuroVelo routes if the criteria are met. The methodology can help establish national standards where 
none exist and harmonize different regulations in European countries. 
 
Training courses goals: 
 The participants know how to define the infrastructure, are critical of the established 
infrastructure and evaluate it. They are also critical of services and evaluate them, they also know the 
theory of using ECS software. After passing the theoretical exam, they are ready for the practical part 
of ECS education. 
 

Module 1 European Certification Standard 1. Overview of the process 
2. Principles of the survey 

and certification 
 

Module 2 European Certification Standard – 
infrastructure 

1. Continuity  
2. Route components  
3. Surface and width 
4. Gradients  
5. Attractiveness  
6. Signing  
7. Public transport 

 
8. Group exercise and 

discussion 

Module 3 European Certification Standard 
Manual – services and promotion 

1. Accommodation  
2. Food, drinks, rest areas  
3. Bike services  
4. Bookable offers  
5. Web communication  
6. Print communication  
7. Information along the route  
8. Other promotional tools 

 

Module 4 Example of route survey results 
and group exercise 

1. EuroVelo 6 – Atlantic-
Black Sea Transdanube. 
Pearls survey 
 

Module 5 Action planning 1. Objectives  
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2. Tasks  
3. Costs  
4. Timeframe 
5. Mistakes to avoid  
6. Prioritisation strategies  
7. Example: EuroVelo 8 – 

Mediterranean Route 
 

Module 6 Using the European Certification 
Standard 

1. Process  
2. Communication 

 

Module 7 How to use the ECS software 1. Structure and use of the 
newly updated survey app  

2. Database backend  
3. Working with GPX tracks 

 

Theoretical exam of modules 1–3 

 
 

1.2. Training course of road infrastructure safety and iRAP model 

 
 Road safety is a critical issue that must be addressed to ensure the safety of all road users. 
The iRAP model uses data on road, street, or path characteristics to assess crash risk for vehicles, 
motorcyclists, pedestrians, and bicyclists. The focus of the training will be on road infrastructure safety 
and the iRAP model with an emphasis on cyclist safety. 
 
Training courses goals: 
 Participants will be able to explain the basics of iRAP, be critical and evaluate road 
infrastructure from the point of view of safety, use the Demonstrator with an emphasis on the safety 
of cyclists with stars, evaluate road or cycling infrastructure via the CycleRAP system, they will know 
the basics of star rating for schools. 
 

Module 1 Introduction to iRAP, Star 
Rating and the Safe System 

1. Safe system and the 
Road infrastructure 
safety 

2. Introduction to iRAP 
and the global 
context 

3. Using the 
Demonstrator with 
focus on star rating 
cyclist safety 

4. Practice the 
Demonstrator 
focused on star 
rating cyclist safety 
 

Module 2 CycleRAP and Star Rating 
for Schools 

1. Bike safety and 
CycleRAP 

2. Star Rating for 
Schools 
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1.3. Training course: Train the trainer 

 
 The Safe Cycle Routes Toolkit (SCRT) is a toolkit for assessing cycling safety. SCRT allows 
users to choose the layout of the infrastructure on selected parts of the observed route and assess 
their safety. Based on identified cross-sectional information, best practices and available research, 
traffic flows and safety assessments from existing methodologies, the platform guides the user 
through a comparison of cycling infrastructure, recommended upgrade strategies and/or road safety 
infrastructure countermeasures at critical locations. 
 
Training courses goals: 
 Participants will know how to spread knowledge about the use of SCRT among national 
stakeholders through national trainings. 
 

Module 1 Introduction of Safer Cyclist 
Road Toolkit 
 

1. Introduction to using 
the online tool 

Module 2 Assessment modules 1. Cycling cross-section 
module 

2. GIS module 
3. Route 

rating/comparison 
module 

4. Countermeasure 
module 

5. SCIIP cost/benefit 
module 
 

Module 3 VELOCONV DEMO 
Converter 

1. Introduction to using 
VELOCONV DEMO 
Converter 
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 Overview of legislation to be observed in the construction of 

cycling infrastructure in the Danube region 
 

Aneja Rože, 

Municipality of Ilirska Bistrica,  

Bazoviška cesta 14, 6250 Ilriska Bistrica, Slovenia 

aneja.roze@ilirska-bistrica.si 

2.1. Introduction 

 
In this chapter, we offer you an overview of legislation that must be observed when constructing 
cycling infrastructure in the Danube region.  
 
The bicycle is, to use the anthropologist Clifford Geertz's term, a “concept close to experience”. 
"Close to experience is a concept that would be easily understood if others used it in a similar way, 
far from experience, it is a concept used by various professionals to fulfill a scientific, philosophical, 
or practical goal,” says Geertz. On the other hand, bicycle surfaces are a concept "far from 
experience" for some people. When we say bicycle, we all know what object it is, but when we say, 
for example, a bicycle lane, this term is already a bit foreign to some.3 This unfamiliarity with the 
knowledge of cycling infrastructure and its use presents a problem both in terms of respect for 
cyclists and concerning the construction of cycling infrastructure, as some still see it as a kind 
of unnecessary necessity. We see one of the main reasons for this in the changing historical 
perception of cycling. The bicycle gained in popularity throughout the 19th century and became a 
suitable means of transport for women after World War I. The turnaround in the perception of the 
bicycle occurred with the development of the automotive industry, which helped make the car a status 
symbol. Moreover, it has become, so to speak, a mandatory means of transport. This was followed 
by the construction of road infrastructure, which gave priority to cars. Bicycles have become an object 
of recreation and are no longer an equivalent means of transportation. However, nature conservation 
research soon showed the negative effects of motor traffic, especially due to exhaust fumes. Although 
air pollution was initially perceived as a public health problem, it turned out that it was in fact an 
environmental problem and that the opus operandi of decision-makers as well as producers and 
consumers would have to be changed.4 In this, we can find incentives to change the legislation in 
favor of the bicycle, which, however, is not yet considered an equivalent means of transport to the 
car. The legislation cited by the partners differs from one another and reflects the perception 
of the bicycle as a means of transport in each of the partner countries. 
 
The overview of legislation begins with an overview of European directives and regulations relevant 
to the construction of cycling infrastructure in the EU. This is followed by an overview of legislation for 
each partner country, organized as an overview of laws, followed by a review of other regulations and 
guidelines to be considered in the planning, construction, and improvement of cycling infrastructure. 
As the construction of cycling infrastructure is inextricably linked to road users, the road traffic 
regulations in force in each partner country are also included in the overviews.  

                                                
3 Milko Poštrak, “Antrolopološki zorni kot,” available on: https://www.revija-
socialnodelo.si/mma/Antropoloki_URN_NBN_SI_DOC-NMI6AQXQ.pdf/2019022511293599/, p. 217. 
4 Aneja Rože, 21. maj: mednarodni dan kolesarjenja v službo. Available on: https://www.ilirska-
bistrica.si/novice/2021052107453071/21.-MAJ:-MEDNARODNI-DAN-KOLESARJENJA-V-SLU%C5%BDBO/ (July 4, 
2022). Sabrina Kirschner, “Addressing Urban Air Pollution in Latin American Pacific States,” Local Scientists, the Centro 
Panamericano de Ingeniería Sanitaria y Ciencias del Ambiente (CEPIS) in Lima and the Red Panamericana de Muestreo 
Normalizado de la Contaminación del Aire (REDPANAIRE) [forthcoming]. 



    

                                          | Output T4.1 

15 

Aneja Rože, 

Municipality of Ilirska Bistrica,  

Bazoviška cesta 14, 6250 Ilriska Bistrica, Slovenia 

aneja.roze@ilirska-bistrica.si 

2.2. European regulations and directives 

European directives and regulations are published on the EUR-Lex website: https://eur-
lex.europa.eu/homepage.html. Regulations are legally binding and must be fully applied in all EU 
countries. Directives are legislative acts on certain goals that EU countries must achieve, but each 
country adopts its own rules on how to achieve them. 
 
There is currently no official EU Cycling Strategy. However, the European Cyclists’ Federation (ECF), 
supported by several other organizations developed its own strategy and set of recommendations in 
2017.  
 
The role of cycling is emphasized in the updated Sustainable and Urban Mobility Plan (SUMP) 
guidance documents presented by the New European Urban Mobility Framework in December 2021. 
The third mobility package includes: the overall prioritization of the development of cycling, walking, 
public transport, and shared mobility services in urban mobility, the call for cities to properly address 
cycling in urban mobility policies “at all levels of governance and funding, transport planning, 
awareness-raising, allocation of space, safety regulations and adequate infrastructure”, and the 
proposal to require that TEN-T urban nodes adopt SUMPs that also serve to increase cycling levels.5 
 
Provisions for cyclists in the European directive on road infrastructure safety management (in new 
article 6b) that the needs of cyclists must be considered in the implementation of safety procedures. 
This covers preliminary planning of new roads section (Road Safety Impact Assessment), draft and 
detailed design of road projects (Road Safety Audits), and the existing roads in operation (Network-
wide Road Assessment, Road Safety Inspection).6 
 

 European regulations 

Regulation (EU) No 1315/2013 of the European Parliament and of the Council of 11 

December 2013 on Union guidelines for the development of the trans-European transport 

network and repealing Decision No 661/2010/EU 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32013R1315  

This Regulation: 
- establishes guidelines for the development of a trans-European transport network 

comprising a dual-layer structure consisting of the comprehensive network and the core 

network, the latter being established based on the comprehensive network, 

- identifies projects of common interest and specifies the requirements to be complied with 

for the management of the infrastructure of the trans-European transport network, 

                                                
5 Communication from the Commission to the European Parliament, the Council, the European Economic and Social 
Committee and the Committee of the regions: The New EU Urban Mobility Framework, Strasbourg: European Commission 

14 December 2021. Available also on: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0811 
(1.7.2022). 
6 Directive (EU) 2019/1936 of the European Parliament and of the Council of 23 October 2019 amending Directive 
2008/96/EC on road infrastructure safety management. Available on: https://eur-lex.europa.eu/legal-

content/SL/TXT/?uri=CELEX:32019L1936 (1.7.2022). 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0811
https://eur-lex.europa.eu/legal-content/SL/TXT/?uri=CELEX:32019L1936
https://eur-lex.europa.eu/legal-content/SL/TXT/?uri=CELEX:32019L1936
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- sets out the priorities for the development of the trans-European transport network, and 

- provides for measures for the implementation of the trans-European transport network. 

The implementation of projects of common interest depends on their degree of maturity, 

compliance with Union and national legal procedures, and the availability of financial 

resources, without prejudging the financial commitment of a Member State or the Union. 

Commission Delegated Regulation (EU) 2017/1926 of 31 May 2017 supplementing 

Directive 2010/40/EU of the European Parliament and the Council with regard to the 

provision of EU-wide multimodal travel information services (Text with European 

Economic Area (EEA) relevance) 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R1926 
 

This Regulation: 
- establishes the necessary specifications to ensure that EU-wide multimodal travel 

information services are accurate and available across borders to ITS users, 
- applies to the entire transport network of the Union, and 
- shall apply in accordance with Article 5 of Directive 2010/40/EU. 

 

Regulation (EU) 2021/1058 of the European Parliament and of the Council of 24 June 2021 

on the European Regional Development Fund and the Cohesion Fund 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021R1058 
 

This Regulation sets out the specific objectives and the scope of support from the ERDF with 
regard to the Investment for jobs and growth goal and the European territorial cooperation goal 
(Interreg) referred to in Article 5(2) of Regulation (EU) 2021/1060. This Regulation also sets out 
the specific objectives and the scope of support from the Cohesion Fund with regard to the 
Investment for jobs and growth goal referred to in point (a) of Article 5(2) of Regulation (EU) 
2021/1060. Specific objectives for the ERDF and the Cohesion Fund are: 

- a more competitive and smarter Europe by promoting innovative and smart economic 
transformation and regional ICT connectivity (PO 1), 

- a greener, low-carbon transitioning towards a net zero carbon economy and resilient 
Europe by promoting clean and fair energy transition, green and blue investment, the 
circular economy, climate change mitigation and adaptation, risk prevention and 
management, and sustainable urban mobility (PO 2), 

- a more connected Europe by enhancing mobility (PO 3), 
- a more social and inclusive Europe implementing the European Pillar of Social Rights (PO 

4), and 
- a Europe closer to citizens by fostering the sustainable and integrated development of all 

types of territories and local initiatives (PO 5). 
 

 

 European directives 

Directive (EU) 2019/1936 of the European Parliament and of the Council of 23 October 

2019 amending Directive 2008/96/EC on road infrastructure safety management 

2008 directive: 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0096 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R1926
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021R1058
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0096
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Amendments to the 2019 directive: 
https://eur-lex.europa.eu/legal-content/SL/TXT/?uri=CELEX:32019L1936 

 

This Directive requires the establishment and implementation of procedures relating to road safety 
impact assessments, road safety audits, the management of road network safety, and safety 
inspections by the Member States. It shall apply to roads that are part of the trans-European road 
network, whether they are at the design stage, under construction, or in operation. Member States 
may also apply the provisions of this Directive as a set of good practices to national road transport 
infrastructure, not included in the trans-European road network that was constructed using 
Community funding in whole or in part. This Directive shall not apply to road tunnels. The directive 
was amended in 2019 (see link above). 

 

Directive 2010/40/EU of the European Parliament and of the Council of 7 July 2010 on the 

framework for the deployment of Intelligent Transport Systems in the field of road 

transport and for interfaces with other modes of transport 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32010L0040 
 

This Directive establishes a framework in support of the coordinated and coherent deployment 
and use of Intelligent Transport Systems (ITS) within the Union, in particular across the borders 
between the Member States, and sets out the general conditions necessary for that purpose. It 
also provides for the development of specifications for actions within the priority areas referred to 
in Article 2, as well as for the development, where appropriate, of necessary standards. This 
Directive shall also apply to ITS applications and services in the field of road transport and their 
interfaces with other modes of transport without prejudice to matters concerning national security 
or necessary in the interest of defence. 

 

Directive 2011/92/EU of the European Parliament and of the Council of 13 December 2011 

on the assessment of the effects of certain public and private projects on the 

environment Text with EEA relevance 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32011L0092 
 

This Directive shall apply to the assessment of the environmental effects of those public and 
private projects which are likely to have significant effects on the environment. 
 

 
  

https://eur-lex.europa.eu/legal-content/SL/TXT/?uri=CELEX:32019L1936
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32010L0040
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32011L0092
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2.3. Austria 

 

The Austrian Road Traffic Act (StVO) is historically shaped by the logic of motorised traffic, but it has 

undergone countless amendments since the 1960s to include cycling. However, cycling has still not 

arrived as a full-fledged transport mode in the Act, on equal terms with motor vehicles. 

The Austrian Guidelines for Planning, Construction, and Maintenance of Roads (RVS) comprise a 

very detailed guideline on bicycle infrastructure (RVS 03.02.13 Radverkehr). It mostly deals with 

design but features little information on maintenance and safety assessment of cycling facilities. Many 

regulations concerning cycling refer to this guideline, which, however, has not officially been declared 

mandatory. Other relevant guidelines, like the one for the safeguarding of construction sites, still lack 

cycling aspects. Most regions seem to be familiar with the guidelines whereas municipalities either 

have no access, as they are fee-based or lack capacity and would need translation into practical 

action for practitioners. 

 

The Austrian legislation on road traffic and cycling infrastructure listed and described in the tables 

below is mainly accessible online. These laws are only accessible in German.  

Online accessibility: 

Laws: 

RIS Platform (https://www.ris.bka.gv.at/) 

The Federal Legal Information System (RIS) serves, for example, as a source of information on 

federal and provincial law and provides access to case law, selected legal norms of municipalities, 

selected decrees of federal ministries, and other announcements. 

National guidelines: 

FSV (www.fsv.at) 

The Research Association Road – Rail – Transport (FSV for short) is a non-profit technical-scientific 

association in Austria and deals with the elaboration of regulations and guidelines in the field of road 

and railway engineering (RVS and RVE). 

 

 Laws (legal acts adopted by the Parliament) 

Road Traffic Act 

Straßenverkehrsordnung (StVO) 

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10

011336  

mailto:maria.fleischer@kfv.at
mailto:klaus.machata@kfv.at
https://www.ris.bka.gv.at/
http://www.fsv.at/
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10011336
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10011336
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The Road Traffic Act (StVO) regulates the behavior of all road users in public spaces and applies 

to roads with public traffic. Such roads shall be deemed to be roads that can be used by everyone 

under the same conditions. 

This Federal Act shall apply to roads without public traffic insofar as other legal provisions or the 

road owners do not stipulate otherwise. The powers of the authorities and organs of road 

supervision shall not extend to such roads. 

The law contains definitions, regulations that apply to all road users (where applicable), such as 

general driving rules (changing lanes, overtaking, priority, driving speed, right-hand drive, etc.), 

the meaning of light signals (traffic lights), and traffic signs. In addition, there are provisions for 

certain road users (vehicles, pedestrians, cyclists, etc.), penal provisions, and provisions that 

address the authority (e.g. how road signs are to be erected). 

 

Related to cycling and cycling infrastructure: 

 driving rules: driving rules, behavior with road markings, overtaking bans, priority, stopping, 

and parking, 

 danger signs, traffic signs, markings, 

 regulation and securing of traffic – traffic guidance directions: cyclist crossing markings, 

 special regulations for traffic with bicycles: use of bicycles, condition of bicycles and bicycle 

trailers, bicycle lane, and the behavior of cyclists, 

 removal of obstacles and pollution of the road, and 

 the municipality's scope of action. 

 

 

Road Act 

Straßengesetz StrG 

https://www.jusline.at/gesetz/v-strg  

This law regulates the construction and maintenance of public roads and on the public right of 

way. Public roads shall be designed, constructed, and maintained following the provisions of this 

act and it shall not apply to federal roads because there is a separate federal roads act.  

 

 

Road Marking Act 

Bodenmarkierungsverordnung 

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10

012574  

This Regulation applies to all road markings to which the road maintainer is entitled or required to 

apply by order of authority in accordance with the provisions of the Road Traffic Regulations 1960 

(StVO 1960). 

 

It comprises regulations on the implementation of road markings, requirements for marking 

materials, types of road markings (longitudinal markings, lateral markings, other markings), and 

the design of road markings. 

 

https://www.jusline.at/gesetz/v-strg
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10012574
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10012574
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Regarding the cycling infrastructure, it contains provisions on road markings of and on cycle 

facilities, cross markings at intersections of cycling facilities with other traffic lanes, all other 

markings, and the design of directional arrows and lettering. 

 

 

Road Traffic Sign Act 

Straßenverkehrszeichenverordnung StVZVO 

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=

10012793  

This regulation applies to all road traffic signs which are installed following § 32 StVO 1960. 

It regulates the general nature, colors, reflectivity, illumination, dimensions, visual design, and 

lettering of road signs. 

 

Federal Roads Act 

Bundesstraßengesetz BStG 

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=

10011428  

The Federal Roads Act explains and defines stretches of road as federal roads, provides 

information on the classification and components of a federal road, specifies requirements for 

the protection of the road, and – among several other issues – defines the formalities to be 

followed by the responsible authorities and those affected. 

 

 Other legal acts (adopted by the Government or competent ministries) 

Road Laws of the Provinces 

Straßengesetze der Bundesländer 

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LROO&Gesetzesnummer=10000313 

  

The road laws of the provinces only apply locally on the level of individual municipalities and 

regions. These laws are amendments to the road traffic act and road act. 

 

The laws make further requirements obligatory in the respective province, e.g. Lower Austria, 

where the law ensures, that the public interest must be examined in the approval procedure for 

road construction projects – especially the interest of pedestrians and cyclists. Further, it 

regulates the allocation of costs and special use – overpasses and underpasses for pedestrians 

and cyclists, street lighting facilities, and many more. 

 

Guidelines for Planning, Construction, and Maintenance of Roads (RVS) 

Richtlinien und Vorschriften für das Straßenwesen (RVS) 

http://www.fsv.at/shop/produktliste.aspx?ID=76b8e427-d3b2-4c25-8baa-00ae618e258e  

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10012793
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10012793
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10011428
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10011428
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LROO&Gesetzesnummer=10000313
http://www.fsv.at/shop/produktliste.aspx?ID=76b8e427-d3b2-4c25-8baa-00ae618e258e
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The Guidelines for Planning, Construction, and Maintenance of Roads are an Austrian set of 

rules and regulations of the Road – Rail – Transport Research Association. 

 

The RVS are the most important tools of the trade for Austrian road builders. In 15 chapters, 

topics ranging from traffic and road planning, bridges, and tunnels to environmental protection 

and quality assurance are covered. By including them in contracts for planning and construction, 

several RVS are de-facto declared binding for the parties involved. Some RVS are officially 

declared legally binding for federal roads by the Transport Ministry. In principle, however, all RVS 

are mandatory (“state of the art”), at least for newly constructed infrastructure. 

 

The RVS are regularly expanded and adapted to the state of the art. 

 

 

 National guidelines 

Cycling Guideline 

RVS 03.02.13 Radverkehr 

http://www.fsv.at/shop/produktdetail.aspx?IDProdukt=e283b686-009d-4cc8-bdf1-8a06fd7fb2a7  

The Cycling Guideline is one of the many topics covered in the Guidelines for Planning, 

Construction and Maintenance of Roads (RVS) and comprises various topics related to cycling, 

cycling infrastructure, design elements, and facilities: 

 

- cycling networks: structure and planning, 

- criteria for the selection of cycling facilities: motor vehicle category, area category, width 

requirement, and junction category, 

- design elements: design parameters for cycling facilities, travel speed, sight distances, and 

routing, 

- route section: cycle paths, cycle lanes, edge-lane roads, cycle tracks, counterflow cycling in 

one-way streets, rural roads, mixed pedestrian, and cycle traffic, 

- intersections, 

- equipment of cycling facilities, 

- signposting for cycling, 

- bicycle parking facilities, and 

- laws, guidelines, and standards 

 

The Cycling Guideline also considers various national “ÖNORM” documents, which are 

standards prepared by the technically competent committee and published by Austrian 

Standards or any adopted European Standards. 

 

Other guidelines (RVS) of interest: 

- 02.02.21 Road safety analysis, 

- 02.02.31 The traffic engineering expert, 

- 03.02.12 Pedestrian traffic, 

- 03.04.12 Planning and design of urban roads, and 

- RVS Working Paper 27: Application Criteria for Encounter Zones. 

 

  

http://www.fsv.at/shop/produktdetail.aspx?IDProdukt=e283b686-009d-4cc8-bdf1-8a06fd7fb2a7
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2.4. Bulgaria 

 
This analysis was prepared in February-March 2022 and presents in detail all legal, sub-regulatory, 
and individual acts of domestic law at the national and local levels, which are in force at that time. The 
analysis aimed to establish the existence of general and specific legal frameworks in the field, the 
quality of the proposed legal solutions and their applicability, and the existence of gaps, 
contradictions, and violations of the principles of European law in cycling. The data concerning the 
legal framework of the Republic of Bulgaria is accessible via several portals, the most reliable and 
complete of which is http://lex.bg. Information on laws can be found on the website of the Bulgarian 
Parliament - www.parliament.bg and all bylaws are published on the websites of relevant ministries 
and government agencies. In the specific case concerning the analysis of the legal framework for 
bicycle infrastructure, these are the MRDPW (www.mrrb.bg), MTS (www.mtc.government.bg), 
MOEW (www.moew.government.bg), and RIA (www.api.bg). 
 
The main part of the analysis is the study of the normative acts, which regulate the construction of the 
road infrastructure adapted for bicycle traffic, which should meet modern international and national 
standards.  
 
The Spatial Planning Act regulates the structure of the territory, the investment design, and the 
construction in the Republic of Bulgaria, in particular, the bicycle infrastructure and service facilities. 
Art. 79. states: Development plans should provide public car parks and conditions for pedestrian traffic 
through the construction of sidewalks, pedestrian alleys, passages, streets, and areas, as well as 
bicycle traffic – through bicycle lanes conducted alone or in the cross profile of the street. 
 
The Road Traffic Act regulates the possibility of moving bicycles on the roads as equal participants in 
traffic. Therefore, the rights and obligations established by the relevant rules apply equally to this 
category of persons and they are not based on a distinction given the specificities between cycling 
and other modes of transport. This legislative approach aims to regulate clear obligations for all road 
users, including cyclists. Sanctions are envisaged but what they all have in common is that they do 
not comply with the specifics of bicycle transport and the need for a specific protection policy in this 
direction. Legislative changes must therefore be made in this direction to ensure the safety of more 
vulnerable groups of road users, such as cyclists. 
 
The Road Traffic Act uses the following different terms in describing the cycling infrastructure – special 
lanes and alleys intended for the movement of cyclists and bicycle paths. Only the lane has a legal 
definition. According to the provision of art. 98, para. 1, item 5, the stay and parking of road vehicles 
are prohibited on bicycle paths and at a distance of fewer than 5 meters before them but there is no 
definition of such, as well as clarity about the criteria to meet. 
 
This Roads Act regulates public relations related to the ownership, use, management, administration, 
construction, repair, maintenance, and financing of roads, as well as the management of road 
infrastructure safety in the Republic of Bulgaria. In Article 5, para. 6 states that when building new 
roads or reconstructing sections of existing ones, except for motorways, parallel to the traffic lane on 
both sides, bicycle lanes may be built in sections and with dimensions determined by Ordinance 02-
20-2 of the MRDPW. During the reconstruction of the existing roads, the bicycle lanes are built on a 
stabilized banquet. When building new roads, bicycle lanes are included in the scope of the roadway. 
Bicycle lanes are separated from the roadway by an open curb and/or guardrail. 

mailto:mail@csdcs.org
http://lex.bg/
http://www.parliament.bg/
http://www.mrrb.bg/
http://www.mtc.government.bg/
http://www.moew.government.bg/
http://www.api.bg/
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The Ordinance № RD-02-20-2 contains norms for planning and design of the communication and 
transport systems of urbanized territories during their construction, reconstruction, and rehabilitation. 
It does not create an obligation to build these systems but indicates on what criteria and in what 
technical parameters they should be built after a decision is made by the competent authorities in 
accordance with the procedure established in other regulations. The ordinance is applied only after 
the proper and lawful implementation of the provisions of the Spatial Planning Act and other special 
laws. 
 
The regulation of bicycle traffic according to Ordinance № 18 introduces norms regarding the road 
signs and the signalization for the peculiarities of the road sections. Like the Regulations for the 
implementation of the Road Traffic Act, it regulates the various types of road markings. The provisions 
also apply to bicycle transport, insofar as road markings are of paramount importance to all road 
users. 
 

 Laws (legal acts adopted by the Parliament) 

Road Traffic Act 

Закон за движение по пътищата 

https://lex.bg/laws/ldoc/2134649345 

This law regulates the rules for traffic on roads open to the public, the requirements for road vehicles 

to participate in the traffic on these roads, the requirements for the legal capacity of drivers of road 

vehicles, the rights and obligations of road users, and relevant services and officials, as well as the 

coercive measures that are applied and the penalties for violation of the provisions of this law and 

the normative acts issued on its basis. 

The movement of cyclists is regulated in sections №3 "Location of non-rail vehicles on the road", 

№8 "Special rules for certain road users" and №19 "Additional provisions". 

 

Roads Act 

Закон за пътищата 

https://www.lex.bg/laws/ldoc/2134914560 

This law regulates public relations related to the ownership, use, management, administration, 
construction, repair, maintenance, and financing of roads, as well as the management of road 
infrastructure safety in the Republic of Bulgaria. 
In Article 5, para. 6 states that when building new roads or reconstructing sections of the existing 
ones, except for motorways, parallel to the traffic lane on both sides, bicycle lanes may be built in 
sections and with dimensions determined by Ordinance 02-20-2 of the MRDPW. During the 
reconstruction of the existing roads, the bicycle lanes are built on a stabilized banquet. When 
building new roads, bicycle lanes are included in the scope of the roadway. Bicycle lanes are 
separated from the roadway by an open curb and/or guardrail. 
 

 
  

https://lex.bg/laws/ldoc/2134649345
https://www.lex.bg/laws/ldoc/2134914560
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Spatial Planning Act 

Закон за устройство на територията 

https://www.lex.bg/laws/ldoc/2135163904 

This is the general normative act, which regulates the structure of the territory, the investment 
design, and the construction in the Republic of Bulgaria, in particular, the bicycle infrastructure and 
service facilities. 
 
Art. 79. states: Development plans should provide public car parks and conditions for pedestrian 
traffic through the construction of sidewalks, pedestrian alleys, passages, streets, and areas, as 
well as bicycle traffic – through bicycle lanes, conducted alone or in the cross profile of the street. 
 

 

Law on structure and construction of Sofia Municipality 

Закон за устройството и застрояването на Столична община 

https://www.lex.bg/laws/ldoc/2135540661 

It further develops the requirements of the Spatial Planning Act and relates them to the specific 

needs for sustainable development and improvement of the Sofia Municipality. 

 

 

Law on Environmental Protection 

Закон за опазване на околната среда  

https://www.moew.government.bg/bg/zakon-za-opazvane-na-okolnata-sreda-6671/ 

The law regulates the control and management of factors that harm the environment preventing 

and limiting the harmful effects of their pollution. Strategies, programs, and plans for environmental 

protection are envisaged, including an increase in the use of bicycle transport to reduce emissions 

of harmful substances. 

 

 

 Other legal acts (adopted by the Government or competent ministries) 

Ordinance № RD-02-20-2 of 20 December 2017 on planning and design of the 

communication and transport system in urban areas 

Наредба № РД-02-20-2 от 20 декември 2017 г. за планиране и проектиране на 

комуникационно-транспортната система на урбанизираните територии 

https://lex.bg/en/laws/ldoc/2137180231 

This ordinance determines the principles, criteria, norms, and rules for the planning and design of 
communication and transport systems in urban areas. The bicycle infrastructure is considered in a 
special section for the Planning of the bicycle traffic system whereas in Art. 37, it states:  

(1) Bicycle traffic shall be planned and designed as a complete system based on studies, analyses, 
assessments, models, forecasts, and scenarios, which shall take into account the structure of the 

https://www.lex.bg/laws/ldoc/2135163904
https://www.lex.bg/laws/ldoc/2135540661
https://www.moew.government.bg/bg/zakon-za-opazvane-na-okolnata-sreda-6671/
https://lex.bg/en/laws/ldoc/2137180231


    

                                          | Output T4.1 

25 

urbanized territory, its topographic, ecological, and health features, as well as the habits, traditions, 
and attitudes of the population.  

(2) The choice of an appropriate way of conducting bicycle traffic on the primary street network shall 
be made in accordance with the provisions of the General Development Plan.  

(3) The share of the bicycle traffic shall be determined and substantiated by developing a Plan for 
the development of bicycle transport and a Program for the development of the bicycle traffic and 
shall be provided by elaboration of detailed development and communication-transport plans. 

(4) The following principles shall be observed in the planning of bicycle infrastructure: 1. safety, 2. 
directness, 3. continuity, 4. attractiveness, 5. convenience. 

 

 

Ordinance № 18 of 23.07.2001 of the Ministry of Regional Development and Public Works 

on signalization of roads with road signs 

Наредба № 18 от 23.07.2001 г. На МРРБ за сигнализация на пътищата с пътни 

знаци 

https://www.lex.bg/laws/ldoc/-549153792 

The regulation of bicycle traffic according to Ordinance № 18 introduces norms regarding the road 

signs and the signalization for the peculiarities of the road sections. Like the Regulations for the 

implementation of the Road Traffic Act, it regulates the various types of road markings. The 

provisions also apply to bicycle transport, insofar as road markings are of paramount importance to 

all road users. 

 

 

 National guidelines 

In Bulgaria, we do not have any national guidelines on cycling transport and/or infrastructure. 
  

https://www.lex.bg/laws/ldoc/-549153792
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2.5. Croatia 

 

On a national level, cycling infrastructure is covered in the Ordinance on bicycle infrastructure, Road 

Traffic Safety Act, and Roads act. In Croatia, there are no dedicated cycling laws or regulation 

repositories in the official capacity.  

The ordinance on bicycle infrastructure is relatively new (published in 2016) and covers the conditions 

for the design and construction of bicycle infrastructure on the roads. In addition to determining the 

cycling infrastructure by prescribing the planning, design, and construction of cycling infrastructure, 

the Ordinance regulates the types and definitions of bicycle traffic areas, the choice of types of bicycle 

traffic areas based on the speed of motor vehicles and peak traffic of cyclists, sizing of bicycle traffic 

areas surfaces, dimensioning of the pavement structure, installation of traffic signals, and equipment 

for bicycle surfaces, as well as parking systems and storage for bicycles. 

 

Amendments to the Roads Act recognize bicycle infrastructure as part of road infrastructure and the 

preconditions for the adoption of implementing regulations governing the design, construction, 

reconstruction, and maintenance of bicycle paths and bicycle lanes, including the manner of traffic 

and their traffic signs. 

National legislation is adopted with relevant EU directives in mind. More specifically, Amendments to 

the Roads Act were made very recently to accord it with RISM Directive 2019/1936/EC in which taking 

the needs of cyclists (as a part of the vulnerable road users group) into account was stressed in 

articles 6b, 4, 9, 11a. 

When speaking generally, legislation accessibility in Croatia, especially on a national level, is of 

adequate level. Narodne Novine is the official Republic of Croatia publication which contains all the 

laws passed by the government. Besides paper form, all laws are accessible online and free of charge 

at https://narodne-novine.nn.hr/.  

 

Consolidated texts of the law are also available on https://zakon.hr/ free of charge in a browser-based 

environment (there is a small charge for a download version) and in http://www.propisi.hr/, which also 

contains lower-level regulations (local and regional). 

  

mailto:amarunica@fpz.unizg.hr
mailto:lljubotina@fpz.unizg.hr
https://narodne-novine.nn.hr/
https://zakon.hr/
http://www.propisi.hr/
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 Laws (legal acts adopted by the Parliament) 

Road Traffic Safety Act 

Zakon o sigurnosti prometa na cestama 

https://narodne-novine.nn.hr/clanci/sluzbeni/2008_06_67_2224.html  

This Act determines the basic principles of mutual relations, the behavior of participants and other 

entities in road traffic, basic conditions that roads must meet in terms of traffic safety, road traffic 

rules, the system of traffic signs and signs issued by authorized persons, duties in case of traffic 

accidents, training of candidates for drivers, passing the driving test and conditions for acquiring the 

right to drive vehicles, towing vehicles, devices and equipment that vehicles must have, dimensions, 

total weight and axle load of vehicles and conditions that vehicles must meet in road traffic. 

According to this Act, road traffic means the traffic of vehicles, pedestrians, and other participants 

in traffic on public roads and unclassified roads used for public traffic. 

 

Roads act 

Zakon o cestama 

https://narodne-novine.nn.hr/clanci/sluzbeni/2011_07_84_1790.html  

This Act regulates the legal status of public roads and unclassified roads, the manner of use of 

public roads and unclassified roads, classification of public roads, planning of construction and 

maintenance of public roads, management of public roads, measures for the protection of public 

and unclassified roads and traffic, concessions, financing, and public road surveillance. 

 

 Other legal acts (adopted by the Government or competent ministries) 

Adoption of the Cycling Training Program, the Cycling Exam, and the Form of the 

Certificate of Competence for Cycling 

Program osposobljavanja za upravljanje biciklom i biciklističkoga ispita te Obrazac potvrde 

o osposobljenosti za upravljanje biciklom 

https://narodne-novine.nn.hr/clanci/sluzbeni/2016_01_5_74.html  

The program is primarily intended for students in the 5th grade of primary school who opt for it, and 

as a rule, it is implemented by a teacher who has undergone appropriate education from the agency 

responsible for education. 

 
  

https://narodne-novine.nn.hr/clanci/sluzbeni/2008_06_67_2224.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2011_07_84_1790.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2016_01_5_74.html
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 National guidelines 

Ordinance on bicycle infrastructure 

Pravnilnik o biciklističkoj infrastrukturi 

https://narodne-novine.nn.hr/clanci/sluzbeni/dodatni/439893.pdf  

This Ordinance prescribes the basic principles of planning and elements for the design, construction, 

and maintenance of cycling infrastructure. 

 

  

https://narodne-novine.nn.hr/clanci/sluzbeni/dodatni/439893.pdf
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2.6. Czech Republic 

 
All laws and regulations are available at: https://www.zakonyprolidi.cz/.  

 

In general, there is well-established legislative support for cycling development in the Czech Republic. 
In addition, the new Urban and Active Mobility Concept presents more legal regulations to further 
improve relevant legislation. Despite the same law conditions for all Czech towns and cities, the 
interpretation of law sometimes differs. As a result, what can be done in one city cannot be done in 
another. This happens because many politicians with urban planners and the police prioritize motor 
transport over cycling, and for many measures, they say "it is dangerous", and thus do not give 
permission; these measures include cycle lanes, contraflow cycling, cycle streets, mixed-use zones, 
etc. 
The Czech legislation system: 

- laws and decrees (zákony, vyhlášky) are legally binding; they must be always followed during 

the re/construction of a street or building. They are the basis of the law system 

- standards (identified as ČSN 7361107) and technical conditions (like TP1798) are 

recommended. However, police and other authorities take them as a strong recommendation 

and generally respect them e.g. during a building permit process 

- City decrees are the position of law but they are valid just for a specific city approved by the 

city council.  

- To share this knowledge, we established a training programme in 2014. It is called Bicycle 
Academy. In 2016 the programme content was extended to urban mobility in general 
(http://en.dobramesta.cz/). What we want are streets designed in accordance with not only 
technical regulations and decrees but also with principles of promoting sustainable urban 
mobility. 

 

  

                                                
7 https://www.mmr.cz/cs/ministerstvo/stavebni-pravo/pravo-a-legislativa/prehled-platnych-pravnich-predpisu/dalsi-
predpisy/norma-csn-73-6110-projektovani-mistnich-komunika  
8 https://www.mdcr.cz/Dokumenty/Strategie/Mobilita/Cyklodoprava/TP-179-%E2%80%93-Navrhovani-komunikaci-pro-
cyklisty  

https://www.zakonyprolidi.cz/
http://en.dobramesta.cz/
https://www.mmr.cz/cs/ministerstvo/stavebni-pravo/pravo-a-legislativa/prehled-platnych-pravnich-predpisu/dalsi-predpisy/norma-csn-73-6110-projektovani-mistnich-komunika
https://www.mmr.cz/cs/ministerstvo/stavebni-pravo/pravo-a-legislativa/prehled-platnych-pravnich-predpisu/dalsi-predpisy/norma-csn-73-6110-projektovani-mistnich-komunika
https://www.mdcr.cz/Dokumenty/Strategie/Mobilita/Cyklodoprava/TP-179-%E2%80%93-Navrhovani-komunikaci-pro-cyklisty
https://www.mdcr.cz/Dokumenty/Strategie/Mobilita/Cyklodoprava/TP-179-%E2%80%93-Navrhovani-komunikaci-pro-cyklisty
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 Laws (legal acts adopted by the Parliament) 

Road Traffic Act* 

Zákon o provozu na pozemních komunikacích 

361/2000 Sb. 

The law includes the relevant provisions of the European Union and regulates 
a) the rights and obligations of road users, 
b) traffic rules. 

 

Act on Roads 

Zákon o pozemních komunikacích 

13/1997 Sb. 

The Act incorporates relevant provisions of the European Union and regulates 

a) the categorization of roads, their construction, conditions of use, and their protection, 
b) the rights and obligations of road owners and users, and 
c) the exercise of state administration in road matters by the relevant road administrative 

authorities. 

 

Decree implementing the Act on Roads 

Vyhláška, kterou se provádí zákon o pozemních komunikacích 

104/1997 Sb. 

 

One part of the Act solves cycling too: Separate sidewalks, pedestrian paths, cycle paths, paths in 

cottage areas, underpasses, footbridges, stairs, footpaths, calm roads, residential and pedestrian 

zones, etc. are IV Class local roads. 

 

 

 Other legal acts (adopted by the Government or competent ministries) 

Technical standards for the design of roads for cyclists* 

Technické normy pro navrhování komunikací pro cyklisty 

https://www.mmr.cz/cs/ministerstvo/stavebni-pravo/pravo-a-legislativa/prehled-platnych-pravnich-

predpisu/dalsi-predpisy/norma-csn-73-6110-projektovani-mistnich-komunika  

Legislative regulations (ČSN 736110 Design of Local Roads and ČSN 736056 Road Vehicles 

Parking Spaces) 

 

 

https://www.zakonyprolidi.cz/cs/2000-361?text=Pozemn%C3%AD+komunikace
https://www.zakonyprolidi.cz/cs/1997-13?text=Pozemn%C3%AD+komunikace
https://www.zakonyprolidi.cz/cs/1997-104?text=Pozemn%C3%AD+komunikace
https://www.mmr.cz/cs/ministerstvo/stavebni-pravo/pravo-a-legislativa/prehled-platnych-pravnich-predpisu/dalsi-predpisy/norma-csn-73-6110-projektovani-mistnich-komunika
https://www.mmr.cz/cs/ministerstvo/stavebni-pravo/pravo-a-legislativa/prehled-platnych-pravnich-predpisu/dalsi-predpisy/norma-csn-73-6110-projektovani-mistnich-komunika
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 National guidelines 

Methodology – Cycling infrastructure* 

Metodika – Cyklistická infrastruktura 

https://www.akademiemobility.cz/cyklisticka-doprava 

The methodology Accompanying Cycling Infrastructure was prepared so that it recommends specific 

bicycle parking facilities concerning parking time (short-, medium-, and long-term parking). 

 

 

Technical conditions for the design of TP 179 bicycle roads* 

Technikcé podmínky pro navrhování cyklistických komunikací TP 179 

https://www.mdcr.cz/Dokumenty/Strategie/Mobilita/Cyklodoprava/TP-179-%E2%80%93-
Navrhovani-komunikaci-pro-cyklisty 

 

TP 179Designing Communications for Cyclists. In Chapter 9 Bicycle Parking, it also determines 
further specifications for parking type and placement.  
 

 
  

https://www.akademiemobility.cz/cyklisticka-doprava
https://www.mdcr.cz/Dokumenty/Strategie/Mobilita/Cyklodoprava/TP-179-%E2%80%93-Navrhovani-komunikaci-pro-cyklisty
https://www.mdcr.cz/Dokumenty/Strategie/Mobilita/Cyklodoprava/TP-179-%E2%80%93-Navrhovani-komunikaci-pro-cyklisty
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2.7. Hungary 

 
The main act regulating cycling infrastructure developments is Act I of 1988 on Road Traffic. Technical 

requirements to be complied with by the law are defined by the Hungarian Road Design Standards 

developed by the MAÚT Hungarian Road and Rail Society. 

Legal acts can be searched in National Legislation Database on the following website: 

https://njt.hu/  

The technical requirements, including the ones discussed in the document, can be read in the e-UT 

Digital Road Standards Library accessible through the website of the Hungarian Public Roads 

Nonprofit PLC: https://ume.kozut.hu/statusz/ervenyben-levo-utugyi-muszaki-eloirasok 

 

 Laws (legal acts adopted by the Parliament) 

Act I of 1988 on Road Traffic 

1988. évi I. törvény a közúti közlekedésről 

https://njt.hu/jogszabaly/1988-1-00-00 

The Act aims to promote the fulfillment of the needs of road passenger and freight transport, the 

development and operation of a modern vehicle fleet and road network, and the protection of 

public roads by defining the basic conditions of road transport, the rights and obligations of 

persons, and organizations involved in road transport. 

 

 Other legal acts (adopted by the Government or competent ministries) 

Governmental Decree No. 314/2005 (XII.25.) regarding the procedures of environmental 

impact assessment and the single procedure of authorization of utilization of the 

environment. 

314/2005. (XII.25.) Korm. rendelet a környezeti hatásvizsgálati és az egységes 

környezethasználati engedélyezési eljárásról 

https://njt.hu/jogszabaly/2005-314-20-22 

The single procedure is a regulatory framework that does not contain detailed sectoral rules. The 

purpose of a single permit, issued after the procedure has been completed, is to integrate the 

mailto:info@westpannon.hu
https://njt.hu/
https://ume.kozut.hu/statusz/ervenyben-levo-utugyi-muszaki-eloirasok
https://njt.hu/jogszabaly/1988-1-00-00
https://njt.hu/jogszabaly/2005-314-20-22
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environmental requirements for each environmental element so that there is no need to carry out 

separate sectoral procedures. This approach is aimed at simplifying and making public 

administration more customer-friendly both in the European Union and in Hungary, while at the 

same time serving the effective protection of the environment as a whole and the interests of the 

customer. 

Governmental Decree No. 337/2016 (XI. 17.) on the registration of certain technical data 

concerning cycle paths 

337/2016. (XI. 17.) Korm. Rendelet a kerékpárutakkal összefüggő egyes műszaki adatok 

nyilvántartásáról 

https://njt.hu/jogszabaly/2016-337-20-22 

The Decree regulates the operational background of the National Cycle Path Registry System. 

The System is used to register and display the data of cycle routes in a GIS platform. This interface 

provides access to the national cycling core network established in Act XXVI of 2003 on the National 

Spatial Planning Plan, as well as to the infrastructure under planning. 

 

 Technical requirements to be complied with by law/national guidelines 

e-UT 03.04.13. Designing Cyclable Public Roads 

e-UT 03.04.13. Kerékpározható közutak tervezése 

https://ume.kozut.hu/dokumentum/84 

The document consists of the technical requirements to be complied with during the development of 

cycling-related infrastructure, covering the following topics: 

1. Planning principles of cyclist-friendly facilities. 

2. Cyclable public road network. 

3. Choice of type of facilities. 

4. Design of types of facilities. 

5. Design of junctions. 

6. Bicycle storage. 

 

e-UT 06.03.11. Structure of Bicycle Roads and Footways 

e-UT 06.03.11. Kerékpárutak, gyalogutak és járdák pályaszerkezete 

https://ume.kozut.hu/dokumentum/191 

The technical regulation covers the thickness, construction conditions, and requirements for the track 

structure of cycle paths, footpaths, and pavements separated from road traffic. 

The scope of this requirement is national and local public roads and private roads not closed to public 

traffic. 

https://njt.hu/jogszabaly/2016-337-20-22
https://ume.kozut.hu/dokumentum/84
https://ume.kozut.hu/dokumentum/191
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The application of this technical standard is mandatory for contracting entities, developers, and road 

managers of national roads, both as contracting entities and in their own activities. When carrying 

out construction, maintenance, and operation tasks, they must comply with the technical 

requirements. 

In the case of national roads, deviation from the technical requirements may only be granted based 

on a derogation. 
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2.8. Moldova 

 
Following historical developments, the old, mostly Soviet legislation in Moldova gives priority to car 
users and motor transport but the situation is gradually improving both in the field of legislation and 
its implementation in practice, mostly locally, in the capital. 
 
In general, the Republic of Moldova lacks a normative-legal framework favorable for the development 
of alternative transport because the bicycle is not recognized as a means of transport but only a 
recreational one. Thus, the construction of modern bicycle infrastructure is impossible due to an 
outdated technical regulatory framework. 
 
In Moldova, the Law on Traffic Safety, Law on Roads, Road Traffic Regulation, Construction 
Regulation – Design of public roads and Practical code in construction – Roads and bridges, Street 
and roads design recommendations in urban and rural locations must be observed because these 
are the main acts regulating the bicycle movement and cycle paths’ construction. 
 
The electronic version of all legal acts adopted by the Parliament and Government decisions can be 
found on www.legis.md which is an official state register of the national legal acts. By introducing the 
searching criteria in the required fields, any of the acts can be easily accessed in every domain. The 
documents are available in two languages (Romanian and Russian). Unfortunately, the English 
translation is not provided. The translation of law content in English was done by the ACM. 
 
Regarding the hard copy of the law register, there is the Official Monitor that is regularly printed and 
distributed to those entities that are subscribed.  
 
As for the normative construction acts, they can be accessed on the websites of the relevant 
Ministries, in the Moldovan case, the Ministry of Infrastructure and Regional Development where there 
is a subcategory Legislation – normative acts. 
In more detail, in the Republic of Moldova, transport is regulated by the "Road Transport Code", which 
does not recognize the bicycle as a means of transport and does not even mention it as a "road 
vehicle". 
 
Another important law in the field is the Road Traffic Regulation, although it provides minimum 
regulations for bicycle operation and traffic behavior. It contains several wrong provisions from the 
point of view of urban cycling. 
 
For example, Art. 109, p. 4, paragraph 1 stipulates: “Bicycle drivers … must drive on the public road 
only in one row, maintaining a distance of not more than 1 m from the right-hand side of the road 
while wearing a fluorescent-reflective warning vest”. 
 
Point 4 of the same article stipulates: “Bicycle drivers are prohibited from driving on the roadway if 
there is a bicycle lane in the direction of travel. Art. 113, p. 1, stipulates that “pedestrians may also 
walk on the cyclists' tracks, under the condition that they do not obstruct the movement of cyclists”. 
 

mailto:virginia.ust@gmail.com
mailto:office@acm.md
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From these provisions, we can deduce that the law does not see the cyclist as an equal participant in 
road traffic but as a kind of pedestrian on wheels, and the bicycle track is part of the sidewalk rather 
than the road. 
 
This approach is opposed to modern urban traffic management practices where the bike lane is 
physically separated from the sidewalk and arranged on the side of the road and cyclists are seen as 
participants in traffic with equal rights to motorists. 
 

 Laws (legal acts adopted by the Parliament) 

Law on road traffic safety 

LEGE Nr. 131 

din 07-06-2007 

privind siguranţa traficului rutier 

https://www.legis.md/cautare/getResults?doc_id=129568&lang=ro 

Article 1. The object of the law 

(1) This law regulates the juridical-social relations in the field of road traffic and establishes the 
rights, obligations, and responsibilities of the competent authorities and the participants in 
this traffic. It determines the principles of organizing the activity of the training units and of 
the personnel in the field of road transport, as well as establishes the conditions for the 
admission of drivers in traffic. 

(2) The provisions of this law concern road traffic in terms of ensuring its smooth and safe 
operation, which involves the protection of the rights and legitimate interests of individuals 
and legal entities, the protection of their property, the protection of health, bodily integrity, 
and life of traffic participants, as well as environmental protection. 

 

Articles/provisions concerning cycling and/or cyclists: 

Article 16. Competence of the local public administration authorities 

f) arrangement of sidewalks for pedestrians, tracks for cyclists, side roads for the circulation of 
animal-drawn vehicles, and self-propelled vehicles; 

 

Article 36. Rights and obligations of cyclists, drivers 

                       of animal-drawn vehicles and pedestrians 

                       with manual handcarts 

(1) Cyclists, drivers of animal-drawn vehicles, and pedestrians with manual handcarts have the right 
to use public roads following the Road Traffic Regulations. 

(2) Cyclists, drivers of animal-drawn vehicles, and pedestrians with manual handcarts are obliged 
to know and comply with Road Traffic Regulations. 

 

https://www.legis.md/cautare/getResults?doc_id=129568&lang=ro
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Law on roads 

LEGE Nr. 509 

din 22.06.1995 

drumurilor 

https://www.legis.md/cautare/getResults?doc_id=87483&lang=ro 

Article 1. General Provisions 

(1) This law establishes the economic, legal, and organizational principles of road 
administration, maintenance, extension, and use. 

The purpose of this law is to: 

     a) establish the basic normative framework regarding the operation of roads and their use, 
regarding the acquisition and use of land areas related to roads, regarding the management, 
coordination, and control of road activities, as well as respecting the interests of road users, road 
owners, and the state; 

     b) streamline the state administration of activities in the field of roads; 

     c) improve the investment climate in the field of roads and related activities; 

     d) ensure the integration of national roads in the international road transport network. 

 Other legal acts (adopted by the Government or competent ministries) 

Road Traffic Regulation 

HOTĂRÂRE Nr. 357 

din 13-05-2009 

cu privire la aprobarea Regulamentului 

circulaţiei rutiere 

 

https://www.legis.md/cautare/getResults?doc_id=124130&lang=ro 

General Provisions 

The Road Traffic Regulation (hereinafter – the Regulation) contains the norms that 
determine the circulation of vehicles and pedestrians on public roads of the Republic of Moldova, 
as well as on the territories adjacent to them. Compliance with this Regulation will ensure the safety 
of all road users, the protection of the environment, the protection of the rights and legitimate 
interests of natural and legal persons, and the protection of their property. 

Articles/provisions concerning cycling and/or cyclists: 

Section 16 

The circulation of bicycles, animal-drawn vehicles, 

trailer cultivators, and pedestrians with manual handcarts 

109. 1) Drivers of bicycles, mopeds, cultivators with trailers, animal-drawn vehicles, and 
riders must drive on the public road only in one row, maintaining during the movement (in relation 

https://www.legis.md/cautare/getResults?doc_id=87483&lang=ro
https://www.legis.md/cautare/getResults?doc_id=124130&lang=ro
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to the right edge of the road) an interval not greater than 1 m and wearing a fluorescent-reflective 
warning vest. 

2) Outside the intersections (if the cycle path intersects with a public road and this 
intersection is unregulated), the drivers of bicycles and mopeds must give way to vehicles passing 
on the road. 

3) Bicycles must be equipped with white (or headlight) front reflectors, orange at the side 
and red at the rear. 

4) Bicycle and moped drivers are prohibited: 

a) to drive on the roadway if there is a bicycle lane in the direction of travel; 

b) to drive without holding the handlebars with at least one hand, as well as with the feet not 
placed on the pedals; 

c) to hold a moving vehicle with his hand; 

d) to transport persons, except for a child up to 7 years old, on the special support mounted in front; 

e) to transport loads which, by their volume, length, or mass, obstruct the driving of the bicycle 
(moped) or endanger the movement of other road users; 

f) to drive on sidewalks, in park alleys, and in public gardens (except for children riding bicycles 
under the supervision of adults); 

g) to execute the maneuver of turning to the left or of turning on roads that have more than one lane 
per direction; 

h) to drive the bicycle or moped while intoxicated; 

i) to drive the vehicle if the handlebars, brake, or horn are damaged; 

k) to tow bicycles (mopeds), as well as tow with them, except for towing a trailer compatible 
with these vehicles. 
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 National guidelines 

Construction Regulation 

Design of public roads 

NORMATIV ÎN CONSTRUCŢII 
DRUMURI ȘI PODURI NCM D.02.01:2015 Proiectarea drumurilor publice 

https://www.asd.md/wp-content/uploads/2021/02/NCM_D.02.01-2015-Proiectarea-

drumur.publice.pdf  

Field of application 

1.1 This norm establishes the design norms, the geometric elements of the roads, the calculation 

parameters necessary for their determination, as well as the design prescriptions of the road routes, 

in plan and space to carry out the traffic in conditions of safety, comfort, and efficiency. 

1.2 The norm applies to the construction of new roads and to the modernization (reconstruction) 

and rehabilitation (capital repairs) of the existing roads that are part of the public road network. The 

norm is recommended for the design of private utility roads outside the built-up areas of the 

localities. 

 

Articles/provisions concerning cycling and/or cyclists: 

10.4.1 Cycling tracks 

10.4.1.1 Cycling tracks along roads are provided for when road traffic exceeds 1000 vehicles/day, 

and the traffic intensity of cyclists in the first 5 years of operation during peak hours will exceed 50 

units/hour. 

10.4.1.2 The planned route of the cycle path is arranged, as far as possible, parallel to the axis of 

the road. 

10.4.1.3 Depending on the local conditions, the route of the cycle path may be moved away, more 

or less from the road surface, to ensure the most economical work. 

10.4.1.4 For cycle paths arranged along the roads, it is necessary to ensure a safe space of at least 

1.0 m wide from the edge of the shoulder. 

10.4.1.5 Under restricted terrain conditions and in areas with access to bridges and viaducts, the 

location of cycle paths on the road platform is permitted. In this case, they will be protected with 

safety barriers according to respective standards. 

10.4.1.6 The longitudinal slope of the cycle track usually follows the slope of the roadway. In the 

case of rugged terrain, the cycle track is arranged in such a way as to reduce the volumes of work 

and the occupied land area without exceeding the declivity of 4%. 

10.4.1.7 In certain technically and economically justified cases, higher slopes are also allowed, up 

to 7% but on shorter lengths, according to Table 23. 

 

 

 

 

 

 

 

 

10.4.1.8 The minimum width of cycle paths shall be 1.00 m for one way lane, 1.50 m for two lanes 

in one way, and 2.00 m for two circulation lanes in both directions. 

https://www.asd.md/wp-content/uploads/2021/02/NCM_D.02.01-2015-Proiectarea-drumur.publice.pdf
https://www.asd.md/wp-content/uploads/2021/02/NCM_D.02.01-2015-Proiectarea-drumur.publice.pdf
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10.4.1.9 When connecting the cycle track with the roadway, beveled curbs with a 1:3 inclination 

shall be provided. When the cycle path is adjacent to the sidewalk, a boundary line is provided 

between them. 

10.4.1.10 In the transverse profile, the cycle track shall be arranged with a single transverse slope 

depending on the type of clothing according to the values in point 5.5.2. 

10.4.1.11 The gauge of the cycle track ensures a free passage height of 2.40 m. 

10.4.1.12 The minimum safety clearance from the edge of the cycle path to construction or other 

adjacent traffic routes shall be: 

- 0.50 m to the side constructions and 

- 1.50 m to other parallel traffic routes, other than sidewalks and pedestrian alleys. 

10.4.1.13 On the sectors of public roads within the localities, the cycle paths will be arranged 

according to the provisions of СНиП 2.07.01 and CP D.02.11. 

 

 

Practical code in construction 
Roads and bridges 

Street and roads design recommendations 
in urban and rural locations 

 

Cod practic în construcţii 
Drumuri şi poduri 

Recomandări privind proiectarea străzilor şi drumurilor din localităţi urbane şi rurale CP 
D.02.11 – 2014 

 

https://www.asd.md/wp-content/uploads/2021/02/CP_D.02.11-2014-Recomandari_proiectarea-
straz._drumur.din-localitati-urbane_rurale.pdf 

 

General Provisions 
 
1.1 This Practical Code establishes the requirements for the design and construction of 

communication routes for vehicles and pedestrians and applies in all cities, towns, and rural 
localities located on the territory of the Republic of Moldova. 

 
Articles/provisions concerning cycling and/or cyclists: 
 
5.4.4 Cycling tracks shall be provided following СНиП 2.07.01 in residential and industrial areas, in 
squares and parks 
as well as on main roads with regulated traffic, streets, and roads of local interest which provide 
access to shopping malls, stadiums, beaches, exhibitions, markets, parking lots and garages. The 
capacity of a lane is 300 cyclists per hour. 
 
Bicycle parking is provided in the public complex, as well as in suburban and urban railway stations, 
terminus stations, and passenger transfer junctions. 
 
5.4.5 Cycling tracks are arranged on the streets with a longitudinal slope, usually below 30. 
Transverse slopes are 
approved within the limits of 15 - 25 ‰. 
 
In very complicated relief conditions, it is allowed to adopt the slope of the cycling tracks up to 40 
and up to 60 ‰ for sectors with a length of fewer than 300 m and 100 m respectively. In sectors 

https://www.asd.md/wp-content/uploads/2021/02/CP_D.02.11-2014-Recomandari_proiectarea-straz._drumur.din-localitati-urbane_rurale.pdf
https://www.asd.md/wp-content/uploads/2021/02/CP_D.02.11-2014-Recomandari_proiectarea-straz._drumur.din-localitati-urbane_rurale.pdf
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with longer lengths, sectors with a length of more than 20 m with a slope not exceeding the standard 
one (30 ‰) must be built. 
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2.9. Romania 

Romania does not have either a national cycling strategy or dedicated legislation in transport 
infrastructure collected in one place. Romania has no legal acts adopted by the Parliament regarding 
cycling infrastructure. To ensure that GRA was evaluating correct and all possible legal acts, we 
collaborated with a legal office to scan all existing acts. Furthermore, we reached out to our cycling 
experts’ network, including urban planners, which work daily with the existing legal acts. 
 
For the time being, Romania has two legal acts – Government Emergency Ordinance and one STAS, 
regulating the cycling infrastructure. 
 
The content of the two emergency ordinances can be found on the legislative portal implemented by 
the Ministry of Justice. Any interested person can access it at the following Internet address http://eur-
lex.europa.eu/n-lex/.  
 
The STAS can be found on the website https://www.asro.ro/ in the services section – Romanian 
standards. 
 
It is important to mention that no official Guidelines are adopted by the Government/Ministry of 
Transport. A possible guideline, entitled "Order for the approval of the Bicycle Infrastructure Design 
Guide", which is submitted to be approved by the Minister of Public Works, Development and 
Administration is also viewed by an important part of the expert as not satisfactory. 
 
At the national level, there is no well-established strategy for implementing a cycling infrastructure in 
line with other European states. 
 
The conditions and reliability of transport infrastructure are weak, below the level of other member 
states and the average EU. Adequate multimodal connections have not yet been developed in many 
urban areas. 
 
A lack of legislation and poor communication between different governmental institutions with different 
public or private companies, NGOs, and academia leads to the implementation of non-compliant and 
high-risk cycle paths for cyclists, pedestrians, and drivers 
 
Furthermore, a legislative project called “legea biciclistului” – the cyclist law, developed by a 
consortium of cycling NGOs and parliamentarians is in the discussion. GRA is an active member of 
the consortium. 
 
Concerning minimal regulation provided on the identified normative acts, we observe that, at the 
moment, the legislation in force in Romania is very deficient regarding the terms of bicycle 
infrastructure at both, urban and rural levels. 
 
To improve the legislation, there is a draft normative act entitled "Order for the approval of the Bicycle 
Infrastructure Design Guide" which is submitted to be approved by the Minister of Public Works, 
Development and Administration. This proposed guideline misses the support of cycling activists and 
is regarded as insufficient.  
 

mailto:office@greenrevolution.ro
http://eur-lex.europa.eu/n-lex/
http://eur-lex.europa.eu/n-lex/
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The guidelines set out the general quality requirements for bicycle and electric scooter infrastructure 
– paths and parking areas – to ensure its viability. The provisions of the guide apply to both urban 
and interurban routes. 
 
The minimum quality criteria must be met and maintained at the same parameters as long as the 
cycle routes are open to public use. 
 
This guide contains specific provisions applicable to the circulation of bicycles and electric scooters. 
Specific rules and regulations apply to the movement of pedestrians and motor vehicles. 
Please note that the guide is not yet in force. 
 

 Laws (legal acts adopted by the Parliament) 

In Romania, we do not have any laws on cycling infrastructure. 
 

 Other legal acts (adopted by the Government or competent ministries) 

Government Emergency Ordinance No. 195/2002 

Ordonanței de urgență a Guvernului nr. 195/2002 privind circulația pe drumurile publice 
 

https://legislatie.just.ro/Public/DetaliiDocument/41006 
 

Traffic on public roads.  
The circulation on public roads of vehicles, pedestrians, and other categories of road users, the 

rights, obligations, and responsibilities of natural and legal persons, as well as the powers of public 

administration authorities, institutions, and organizations, shall be subject to the provisions laid 

down in this Emergency Ordinance. 

 

Government decision No. 1391/2006 

Ordonanta de urgenta a Guvernului 1391/2006 
 

https://legislatie.just.ro/Public/DetaliiDocument/79058 
 

On the approval of the Regulation implementing GEO no. 195/2002 on traffic on public roads, 
republished with subsequent amendments and completions. 
Annex 1 provides the Regulation 
 
The Road Traffic Regulation contains the rules determining the movement of vehicles and 
pedestrians on public Romanian roads. Compliance with the Regulation will ensure the safety of 
all traffic participants, the protection of the environment, the protection of the rights and legitimate 
interests of natural and legal persons, and the protection of their property. 
 
Annex 2 provides the means of road signs, signals, and indications of the traffic police. 
 

 

STAS 10144/2-91 

STAS 10144/2-91 
 

https://context.reverso.net/translation/english-romanian/Government+Emergency+Ordinance
https://legislatie.just.ro/Public/DetaliiDocument/41006
https://context.reverso.net/translation/english-romanian/government+decision
https://legislatie.just.ro/Public/DetaliiDocument/79058
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https://www.asro.ro/ 
 

Sidewalks, pedestrian walkways, and cycle paths. 
 
This standard establishes design requirements for sidewalks and pedestrian walkways in urban 
and rural areas, as well as bicycle lanes in and around urban areas. 
 

 

 National guidelines 

None officially adopted. 
  

https://www.asro.ro/
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Ján Roháč 
Ekopolis Foundation,  

Komenského 21, 97401 Banská Bystrica, Slovakia 
rohac@ekopolis.sk 

 

2.10. Slovakia 

 
We consider three acts as key cycling infrastructure legislation: 

50/1976 Act on spatial planning and building code (building act) determines two areas:  

- how zoning plans are created – important from urbanism and transportation point of view; 

- formal processes of projecting and approving new buildings and constructions, incl. 

transportation infrastructure. 

New laws separately on spatial planning and building code have been adopted in May 2022. They 

will be valid from April 1, 2024.  

135/1961 Road Act determines the management and administration of roads 

8/2009 Road Traffic Act sets traffic rules that determine how infrastructure is designed and what 

traffic signing is used.  

 

Other acts directly influence cycling infrastructure in minor and/or indirect ways, see the chapter 

below.  

Acts are further developed and detailed in:  

- regulations (vyhláška), issued by respective ministry regarding individual acts ((in the case of 

cycling infrastructure mainly of the Ministry of Transportation and Construction Works and 

the Ministry of Interior), 

- state technical norms (štátna technická norma, STN), issued by the Slovak Office of 

Standards, Metrology and Testing under the auspices of the respective ministry (in the case 

of cycling infrastructure mainly of the Ministry of Transportation and Construction Works), 

- technical standards/guidelines (Technické podmienky) issued by the Slovak Roads 

Administration, and 

- template sheets (vzorové listy) of traffic signs issued by the Slovak Roads Administration.  

 

Laws (acts) and regulations are accessible on the official website Slov-lex which officially publishes 

Slovak legislation – acts, regulations, governmental decrees, etc. 

https://www.slov-lex.sk.  

Technological standards and template sheets are available on the webpage of the Slovak Road 

Administration (Slovenská správa ciest):  

https://www.ssc.sk/sk/technicke-predpisy-rezortu/zoznam-tp.ssc  

(English list: https://www.ssc.sk/en/technological-standards-of-the-ministry-of-transport/summary-of-

technological-standards.ssc ) 

 

State Technical Norms (STN) are not accessible free of cost. It is a paid service of the Slovak Office 

of Standards, Metrology, and Testing (Úrad pre normalizáciu, metrológiu a skúšobníctvo SR). The 

mailto:rohac@ekopolis.sk
https://www.slov-lex.sk/
https://www.ssc.sk/sk/technicke-predpisy-rezortu/zoznam-tp.ssc
https://www.ssc.sk/en/technological-standards-of-the-ministry-of-transport/summary-of-technological-standards.ssc
https://www.ssc.sk/en/technological-standards-of-the-ministry-of-transport/summary-of-technological-standards.ssc
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purchase interface is available at:  

https://normy.unms.sk/category.aspx?page=1a9ae57e-cf39-4a25-8977-d01417b832ba  

We provided direct internet links to the documents, except norms – they are not published online.  

 Laws (legal acts adopted by the Parliament) 

135/1961 Road Act 

Zákon 135/1961 o pozemných komunikáciách (cestný zákon) 

 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1961/135/ 

 

The Act defines the building, use, and protection of road communications, rights, and duties of 

road owners, administrators, and users, as well as a scope of authority of state administration 

and state expert supervising in the area of road communications. 

 

 

8/2009 Road Traffic Act 

Zákon 8/2009 o cestnej premávke  

 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2009/8/ 

 

The Act defines road traffic rules, rights and duties of persons in connection with road traffic, the 

scope of authority of public administration in the area of organizing road traffic, driving of vehicles, 

vehicle evidence, and administrative offences regarding the Act.  

 

 

50/1976 Act on spatial planning and building code (building act) 

50/1986 o územnom plánovaní a stavebnom poriadku (stavebný zákon)  

 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1976/50/ 

The Act defines two areas:  

- spatial planning – definition of spatial planning on different levels and categories, phases 

of spatial planning, its content and background documents, the process of spatial plan 

creation, proceedings, approving and updating, bindingness of spatial plans; 

- building act – definition of constructions/buildings, construction activities, building plots, 

building authorizations, general technical requirements, building proceedings and 

permits, maintenance and removal of buildings, and state building supervising. 

 

Further, it also defines sanctions, appropriation, compensations, public building administration 

structure and responsibilities, information systems, etc.  

New laws on spatial planning and building code were adopted in May 2022. They will be in force 

from April 1, 2024. 

 

343/2015 Act on public procurement 

https://normy.unms.sk/category.aspx?page=1a9ae57e-cf39-4a25-8977-d01417b832ba
https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1961/135/
https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2009/8/
https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1976/50/
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343/2015 o verejnom obstarávaní 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2015/343/20220309 

 

The Act defines the assignment of contracts for purchasing goods, services, construction works, 

and licenses, as well as the administration of them.  

 

 

254/1998 Act on public works 

254/1998 o verejných prácach 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1998/254/20190901 

 

The Act defines conditions of preparation of public works, assessment of them, and state 

supervising realization. Public works are building works, including projecting, financed fully or 

partially from public funds. 

 

 

138/1992 Act on authorized architects and authorized building engineers 

138/1992 o autorizovaných architektoch a autorizovaných stavebných inžinieroch 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1992/138/20210101 

 

The Act defines the conditions of the professions of the architect, landscape architect, and 

building engineer and the provision of their services, the process of obtaining professional 

competence and establishment, and the scope of authority of professions chambers in these 

professions. 

 

 

  

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2015/343/20220309
https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1998/254/20190901
https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1992/138/20210101


    

                                          | Output T4.1 

48 

 Other legal acts (adopted by the Government or competent ministries) 

 

30/2020 Regulation on Traffic Signing 

30/2020 Vyhláška o dopravnom značení 

 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2020/30/ 

 

The regulation is related to the Road Traffic Act 8/2009. 

 

The Regulation defines traffic signs and equipment – categories, validity, placing, etc. Templates 

of traffic signs and equipment with an explanation of their meaning and use are shown in 7 

appendixes.  

 

 

532/2002 Regulation on General Technical Requirements of construction works and General 

Technical Requirements of buildings used by impaired persons 

532/2002 Vyhláška o všeobecných technických požiadavkách na výstavbu a o všeobecných 

technických požiadavkách na stavby užívané osobami s obmedzenou schopnosťou pohybu 

a orientácie  

 

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2002/532/ 

 

The regulation is related to the Building act 50/1976. 

 

The Regulation defines general conditions of construction works from the environmental point of view, 

i.e. environmental impacts, localization of buildings, spatial arrangements of buildings, utility lines, 

safety aspects, condition of construction works and many other technical aspects of buildings and 

construction works.  

 

 

Norm STN 01 8020  Traffic Signing and Road marking 

STN 01 8020 Dopravné značky na pozemných komunikáciách. 

 

The norm is not accessible on the Internet. 

 

The norm defines the planning and use of traffic signs. It determines the principles of locating traffic 

signs and traffic equipment.  

 

 

  

https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2020/30/
https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2002/532/
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Norm STN 01 8028  Cycle touristic marking  

STN 01 8020 Cykloturustické značenie 

 

The norm is not accessible on the Internet. 

 

The norm defines the design of cycle touristic marks and signposts and their meanings and the 

principles of their locating. It also determines the administration processes of marking and 

signposting.  

 

 

Norm STN 73 6100 Terminology of roads 

STN 73 6100 Názvoslovie pozemných komunikácií  

 

The norm is not accessible on the Internet. 

 

The norm defines Slovak names and definitions of terms used in the area of roads, motorways, and 

local and utility communications.  

 

 

Norm STN 73 6101 Design of Roads and Motorways 

STN 73 6101 Projektovanie ciest a diaľnic 

 

The norm is not accessible on the Internet. 

 

The norm defines many aspects of the design of roads, motorways, and utility roads, i.e. their 

categories, criteria of quality, parameters of design (from the point of view of speed and traffic 

intensity), (geometry) design principles, widths, various types of road constructions, intersections and 

crossings, road equipment, road elements, etc.  

 

 

Norm STN 73 6102 Design of intersections 

STN 73 6102 Projektovanie križovatiek na pozemných komunikáciách 

 

The norm is not accessible on the Internet. 

 

The norm defines principles of the design of intersections and their reconstructions. 
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Norm STN 73 6110 Design of local roads (streets) 

STN 73 6110 Projektovanie miestnych komunikácií  

 

The norm is not accessible on the Internet. 

 

The norm defines the design of roads in built-up areas, i.e. elements of local roads, categories of 

local roads, transverse arrangement, design elements, traffic calming, non-motorized roads, 

equipment of local roads, etc. 

  

 

Norm STN 73 6201 Design of bridges 

STN 73 6201 Projektovanie mostných objektov 

 

The norm is not accessible on the Internet. 

 

The norm defines the design, space arrangement, and equipment of bridges and the requirements 

for installing the third parties’ objects. 

 

 
 

 National guidelines 

Technological standards TP 007 Roundabouts designed on the road and local 

communications 

Technické podmienky TP 007 Projektovanie okružných križovatiek na cestných a miestnych 

komunikáciách 

 

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_007.pdf 

 

Guidelines define the principles and design of roundabouts on roads, local roads, and utility roads, 

i.e. documents, principles, calculation of capacity, etc. 

 

 

Technological standards TP 018 Traffic calming in built-up areas 

Technické podmienky TP 018 Zásady navrhovania prvkov upokojovania dopravy na úsekoch 

cestných prieťahov v obciach a mestách (upokojovanie dopravy) 

 

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_018-2019.pdf 

 

Guidelines define principles of traffic calming in towns and villages – adjustments and changes of 

existing traffic space to increase the safety of traffic, i.e. process of traffic calming design, traffic 

calming elements, traffic calming on four lanes roads, catalogue of traffic calming elements, etc. 

 

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_007.pdf
https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_018-2019.pdf
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Technological standards TP 023 Use, quality, and evaluation system of traffic and parking 

devices 

Technické podmienky TP 018 Použitie, kvalita a systém hodnotenia dopravných a 

parkovacích zariadení 

 

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_023_2019.pdf 

 

Guidelines define the proper use of traffic and parking devices that serve for directing vehicles and 

pedestrians on roads with a focus on safety, i.e. categories of T&P devices, safe catching devices, 

directing equipment, warning devices, other traffic equipment and devices, parking devices, certifying 

of T&P devices, etc.  

 

 

Technological standards TP 048 Barrier removal measures for physically impaired people 

and people with limited orientation on roads 

Technické podmienky TP 048 Navrhovanie debarierizačných opatrení pre osoby s 

obmedzenou schopnosťou pohybu a orientácie na pozemných komunikáciách 

 

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_048.pdf 

 

Guidelines define measures that make roads and paths more accessible and safer for impaired 

people and people with limited orientation, i.e. different surfaces, barrier removal of horizontal 

movement, and vertical movement, in specific areas and sites. 

 

 

Technological standards TP 085 Design of cycling infrastructure 

Technické podmienky TP 085 Navrhovanie cyklistickej infraštruktúry 

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_085.pdf 

The most important guidelines for cycling infrastructure define many aspects of designing, i.e. 

categories of cycling infrastructure, design parameters (e.g. width, inclination, cross inclination, 

curves, view parameters, speed parameters, colors, etc.), equipment (railings, barriers, sewage 

covers, staircases, etc.), traffic signing, model solutions (e.g. intersections, lanes, entrances to areas, 

left turns, etc.) and intersections.  

 

 
  

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_023_2019.pdf
https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_048.pdf
https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_085.pdf
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Technological standards TP 100 Design of turbo-roundabouts 

Technické podmienky TP 100 Projektovanie turbo-okružných križovatiek 

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_100.pdf 

Guidelines define principles and design of specific turbo-roundabouts on roads, local roads, and utility 

roads, i.e. documents, principles, calculation of capacity, etc. 

 

 

Technological standards TP 117 Rules of Application of Traffic Signs and Traffic Devices 

(under preparation) 

Technické podmienky TP 117 Zásady používania dopravných značiek a dopravných 

zariadení (v príprave) 

Not available yet 

Guidelines define principles of the use of traffic signs, including those related to cycling. It is under 

preparation. Its publication is expected in 2022.  

 

 

  

https://www.ssc.sk/files/documents/technicke-predpisy/tp/tp_100.pdf
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Boštjan Primc, Aneja Rože 

Municipality of Ilirska Bistrica,  

Bazoviška cesta 14, 6250 Ilriska Bistrica, Slovenia 

bostjan.primc@ilirska-bistrica.si  

aneja.roze@ilirska-bistrica.si  

2.11. Slovenia 

 
The Construction Law regulates construction activities in Slovenia. The Spatial Planning Law must 
also be taken into account. A special law that regulates roads in more detail as a civil engineering 
structure is the Roads Act. This law also contains provisions for cycling infrastructure. The planning, 
construction, and improvement of cycling infrastructure must also take into account the Road Traffic 
Rules Act because cycling infrastructure is not built for its purpose. Instead, it is built and maintained 
for users. Due to historical developments, the legislation favors motor traffic but cycling is gradually 
gaining importance. For example, in 2018, the Instructions for designing cycling surfaces were 
adopted. 
 
The availability of legislation concerning cycling infrastructure in Slovenia is well accessible. The 
Slovenian Constitution stipulates that every state regulation must be published in the Official Gazette 
of the Republic of Slovenia (UR). In principle, a national regulation enters into force on the fifteenth 
day after its publication in the UR. The UR is also available on the official website: https://www.uradni-
list.si/. 
 
All transport legislation is also systematically collected on the official website of the Ministry of 
Infrastructure of the Republic of Slovenia (https://www.gov.si/drzavni-organi/ministrstva/ministrstvo-
za-infrastrukturo/zakonodaja/). Legislation concerning cyclists and cycling infrastructure will be found 
in the first chapter – Roads. By clicking on an individual national regulation, the entire regulation 
published in PisRS: Legal Information System will open. This website offers a choice of translations 
of the selected state act into other foreign languages. We can also use this website on its own. We 
simply enter the name of the law in the homepage search engine (http://www.pisrs.si/Pis.web/). 
  

mailto:bostjan.primc@ilirska-bistrica.si
mailto:aneja.roze@ilirska-bistrica.si
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 Laws (legal acts adopted by the Parliament) 

Construction Act 

Gradbeni zakon 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO7108  

The purpose of the Act (second article of law)  

The purpose of the Construction Act is to protect the public interest in the construction of 

buildings. The public interest referred to in the previous paragraph is primarily the safety of 

buildings, respect for the principle of equal opportunities, environmental protection, nature 

conservation, water protection, protection of cultural heritage, promotion of sustainable 

construction, consistency of placement of buildings in space, architecture as an expression of 

culture, recording, usability, efficiency, as well as the quality of facilities and their compatibility 

with the environment throughout their entire lifecycle. The purpose of this act is realized through 

design, permitting, construction, use, maintenance, and inspection control. It is also prescribed 

that the buildings must comply with spatial implementation acts and regulations on spatial 

planning. They must meet essential and other requirements and be registered. Construction 

must be carried out following the building permit. Competent authorities in the construction of 

facilities and all participants in the construction of facilities are each obliged to ensure that the 

above-mentioned requirements are met for themselves and within the framework of the rights 

and duties stipulated by the regulations. 

 

Spatial Planning Act 

Zakon o urejanju prostora 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO5788  

This Act determines the objectives, principles, and rules of spatial planning, participants working in 

this field, types of spatial acts, their content and mutual relations, procedures for their preparation, 

adoption, implementation, and joint planning and permitting procedures. It also determines spatial 

measures, instruments, and land policy measures, and regulates the monitoring of the state of 

space, the operation of the spatial information system, and the issuance of certificates in the field of 

spatial planning. 

 

 

  

http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO7108
http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO5788
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Roads Act 

Zakon o cestah 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO5788  

This Act determines and regulates (first article of law): 

- status and categorization of public roads, 

- uniform rules for the construction, management, and maintenance of all public roads and 

conditions for the use of uncategorized roads used for public road transport to ensure a level 

playing field for the safe conduct of road traffic throughout the road network, 

- the obligatory public utility service for ensuring the condition of public roads for safe and 

unhindered traffic, 

- management, construction, maintenance, and protection of public roads and traffic on them. 

 

Road Traffic Rules Act 

Zakon o pravilih cestnega prometa 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO5793  

Road Traffic Rules Act determines the traffic rules of conduct in road traffic and the powers and 

sanctions that the competent authorities fulfill in the implementation of this Act. 

 

 

 Other legal acts (adopted by the Government or competent ministries) 

Regulation on criteria for the categorization of public roads 

Uredba o merilih za kategorizacijo javnih cest 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=URED740  

This Regulation provides (first article of regulation): 

- criteria for categorization of state and municipal roads, 

- criteria for classifying local roads in settlements into subcategories, 

- criteria for categorization of cycle paths, and 

- the procedure for carrying out the categorization of public roads. 

 

Decree on the categorization of state roads 

Uredba o kategorizaciji državnih cest 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=URED740  

This Regulation defines state roads according to their categories, course, scope, and purpose of use 

according to the type of road traffic they take over (first article of regulation). 

 
 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO5788
http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO5793
http://www.pisrs.si/Pis.web/pregledPredpisa?id=URED740
http://www.pisrs.si/Pis.web/pregledPredpisa?id=URED740
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Rules on road infrastructure safety inspection and training of road safety assessors 

Pravilnik o preverjanju varnosti cestne infrastrukture in usposabljanju presojevalcev 

varnosti cest 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV10310  

These Rules provide (first article of rules): 

- method of assessing the safety of road infrastructure on public roads, criteria for classifying 

road sections according to the number of accidents, method, content, course and duration 

of professional training of road safety assessors (hereinafter: auditor), price of auditors' 

services, and verification of auditors auditor status; 

- the conditions based on which the Public Agency of the Republic of Slovenia for Traffic 

Safety (hereinafter: the Agency) conducts professional training of assessors, method of 

conducting knowledge tests, training program and method of periodic training to maintain 

the status of assessors, payment of professional training and knowledge tests. 

 

 

Rules on traffic signals and traffic equipment on roads 

Pravilnik o prometni signalizaciji in prometni opremi na cestah 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV11505  

These Rules determine the purpose, types, meaning, shape, color, size, characteristics, and 
installation of traffic signals and traffic equipment on public and uncategorized roads used for public 
road traffic. 
 

 

Rulebook on road design 

Pravilnik o projektiranju cest 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV5811  

These Rules determine the technical requirements, conditions, and norms that must be taken into 
account in the preparation of the project and technical documentation intended for the construction, 
use, and maintenance of roads to ensure traffic safety and economy of construction and maintenance 
of public roads and their elements (first article). 
 

 

Rules on bicycle connections 

Pravilnik o kolesarskih povezavah 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV13393  

This policy specifies: 
- criteria for classifying bicycle connections, 
- rules for marking and recording cycling connections, 
- conditions for establishing and maintaining cycling connections, 
- the course of bicycle connections (first article). 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV10310
http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV11505
http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV5811
http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV13393
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Rules on cycling areas 

Pravilnik o kolesarskih površinah 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV13447  

These Rules determine the technical requirements that must be taken into account in the design, 
construction, and maintenance of cycling surfaces and relate to the choice of type, geometric 
elements, and other arrangements of cycling surfaces. 
 
These Rules do not apply in areas of common traffic areas and pedestrian areas, except for arranging 
service bicycle areas (parking lots, rest areas) (first article). 
 

 

Rules on the method of marking public roads and records on public roads and facilities on 

them 

Pravilnik o načinu označevanja javnih cest in o evidencah o javnih cestah in objektih na njih 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV3053  

This policy specifies: 
- the method of marking public roads and their sections and facilities on public roads, 
- keeping records of public roads and facilities on them and the method of collecting technical 

and other data for these records, 
- the content of the records and the disposal of data from the records on public roads and 

facilities on them, 
- preparation of a report to the European Commission on public road expenditure and road use 

(first article). 
 

 

 National guidelines 

Cyclist-friendly infrastructure: Guidelines for locating cycling infrastructure in urban areas* 

Kolesarjem prijazna infrastruktura: Smernice za umeščanje kolesarske infrastrukture v 

urbanih območjih 

https://www.sptm.si/application/files/2316/1648/8093/2017_MZI_Kolesarjem_prijazna_infrastruktura

_-_smernice_za_umescanje_kolesarskih_povrsin_v_urbana_naselja_V1.pdf  

The guidelines focus on how to find optimal options for establishing a quality cycling (traffic) network 

in a limited space within cities. 

 

 

Instructions for designing cycling surfaces 

Navodila za projektiranje kolesarskih površin 

https://www.gov.si/assets/organi-v-sestavi/DRSI/Dokumenti-DRSI/Navodila-gradiva/Projektiranje-

projektna-dokumentacija/Navodila-za-projektiranje-kolesarskih-povrsin-06-2012.pdf  

This publication states: 

http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV13447
http://www.pisrs.si/Pis.web/pregledPredpisa?id=PRAV3053
https://www.sptm.si/application/files/2316/1648/8093/2017_MZI_Kolesarjem_prijazna_infrastruktura_-_smernice_za_umescanje_kolesarskih_povrsin_v_urbana_naselja_V1.pdf
https://www.sptm.si/application/files/2316/1648/8093/2017_MZI_Kolesarjem_prijazna_infrastruktura_-_smernice_za_umescanje_kolesarskih_povrsin_v_urbana_naselja_V1.pdf
https://www.gov.si/assets/organi-v-sestavi/DRSI/Dokumenti-DRSI/Navodila-gradiva/Projektiranje-projektna-dokumentacija/Navodila-za-projektiranje-kolesarskih-povrsin-06-2012.pdf
https://www.gov.si/assets/organi-v-sestavi/DRSI/Dokumenti-DRSI/Navodila-gradiva/Projektiranje-projektna-dokumentacija/Navodila-za-projektiranje-kolesarskih-povrsin-06-2012.pdf
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- design of technical elements to be considered when designing bicycle surfaces, 

- instructions on how to handle cycling areas with other traffic areas, 

- instructions for the design of bicycle parks and bicycle storage facilities, 

- instructions for designing the superstructure, 

- instructions for details (finishes, curbs, ramps ...), and 

- signaling instructions. 
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 Overview of good practices and major risks of cycling 

infrastructure in the Danube region 
 

3.1. Introduction 

 
This chapter gives an overview of the main risks, potential solutions, and best practices of cycling 
infrastructure in the Danube Region. The examples selected in this chapter are taken both from the 
analysis carried out in the framework of the SABRINA project and from European and international 
good practices.  

3.2. Identified cycling infrastructure safety issues 

3.3. Network ISSUES 

Discontinuous bicycle facilities on cycle routes and a low directness and connectivity of cycling 
network routes, i.e. an incomplete cycling network, can disfavor bicycling and might lead to conflicts 
due to unsafe or uncomfortable conditions. Sudden endings of bicycle facilities can be dangerous 
for cyclists in particular, especially on occasions where the cycling facility ends on the left-hand side 
of the road with a large distance to crossing intersections and high traffic volume, and cyclists 
have to cross the road. Another example is when such endings encourage detours in unsafe 
conditions or risky maneuvers of cyclists when crossing the road. Accurate numbers of accidents 
in which cycle network issues have led to accidents are scarce but studies indicate that an incomplete 
cycle network is one of the main factors that discourage people from cycling. 
 

mailto:maria.fleischer@kfv.at
mailto:marlene.mellauner@kfv.at
mailto:klaus.machata@kfv.at
mailto:marilies.fischer@kfv.at


    

                                          | Output T4.1 

60 

 
Figure 1: The sudden end of the cycle path at EuroVelo 
8 in Croatia 

 
Figure 2: Poorly accessible underpass due to stairs at 
EuroVelo 9 in Austria 

 

 Narrow infrastructure 

Too narrow a bicycle infrastructure and insufficient space between bicycle infrastructures and curb-
side parked cars can cause dooring collisions and impose safety risks for cyclists. Cyclists are at 
risk of frontal collisions with oncoming cyclists and collisions with vehicle doors, as well as 
collisions with other vehicles. This can happen when cyclists swerve to avoid a collision by opening 
vehicle doors and end up in the path of oncoming traffic or when vehicles overtake cyclists with 
insufficient safety distance. These issues are particularly prevalent in urban areas as well as at 
bridges and underpasses where there is usually limited space for the implementation of cycling 
infrastructure. Bicycle crashes due to narrow infrastructure and dooring are a common phenomenon 
and, especially in urban areas, a significant proportion of bicycle accidents are dooring collisions. 
 

 
Figure 3: Too narrow bicycle infrastructure at an underpass 
on the EuroVelo 9 in Austria 

 
Figure 4: Curb-side parked cars too near to bicycle 
infrastructure on the EuroVelo 6 in Austria 
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 Speed differences in mixed spaces (pedestrians, E-scooters, etc) 

Speed differences between cyclists and pedestrians impose safety risks, especially in areas where 
both share the same space, i.e. mixed spaces, and can lead to serious injuries in particular for 
pedestrians. Such conflicts typically occur in mixed spaces in dense, urban environments or near 
tourist attractions. Studies indicate that a considerable proportion of accidents and conflicts 
between pedestrians and cyclists appear on shared pedestrian and bicycle paths. 
 

 

 

  

 

 Speed differences in mixed spaces (motorized traffic) 

In mixed spaces of bicyclists and motor vehicles, the speed differences between the two transport 
modes can lead to enormous safety risks, especially in passing maneuvers. This is particularly 
problematic on rural roads with higher posted speed limits where motor vehicles travel faster and 
speed differences are relatively high. Collisions on these occasions often result in serious injuries 
and even death for cyclists.  
It is indicated that a considerable proportion of accidents between bicyclists and motor vehicles occur 
in mixed spaces where cyclists have to share the road with motor vehicles and that these accidents 
can often be attributed to drivers’ infringements of overtaking rules. 
 

Figure 5: Conflicts between cyclists and pedestrians at a 
mixed space on the EuroVelo 14 in Austria 

Figure 6:  Mixed space of cyclists and pedestrians on the 
EuroVelo 8 in Croatia, typically with conflicts between 

walking and cycling tourists during summer 
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Figure 7: Mixed space of cyclists and motorized traffic on 
a road outside an urban area and posted speed limit of 

100 km/h on the EuroVelo 6 in Austria 

 
Figure 8: Cyclists and motor vehicles sharing a road section 
on the EuroVelo 6 in Croatia with a posted speed limit of 90 

km/h 

 
Cyclists and motor vehicles sharing a road 
section on the EuroVelo 6 in Croatia with a 
posted speed limit of 90 km/h 

 

 Junctions and crossings: blind spot 

The blind spot issue imposes safety risks for cyclists and can lead to conflicts and collisions at 
junctions. It typically arises in situations when the cyclist is riding straight ahead and has right of way 
and a motor vehicle turns right but cannot see the cyclist because he is located in the vehicle blind 
spot, i.e. not visible through the window or mirrors. This is mostly a phenomenon in urban areas at 
junctions with traffic lights that turn green for cyclists and other traffic simultaneously on roads with 
cycle tracks or cycle lanes and is especially problematic for heavy goods vehicles and lorries 
leading to serious injuries or even death for the cyclists in case of a collision. Studies indicate that a 
considerable number of collisions, especially between lorries and cyclists, can be attributed to the 
blind spot issue. 
 

 
Figure 9: The problem of blind spot occurring at the 

junction on EuroVelo 9 in Austria 

 
Figure 10: Sharing the road with heavy vehicles is 
especially risky for cyclists. Source: Bikes and vehicle blind 
spots | Bicycle Network. 

  

 

https://www.bicyclenetwork.com.au/tips-resources/know-how/turning-blind/
https://www.bicyclenetwork.com.au/tips-resources/know-how/turning-blind/
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 Junctions and crossings: left turn issues 

Left turns for cyclists are a demanding task and can impose safety risks because cyclists often have 
to weave with traffic from behind and identify acceptable gaps in the traffic flow of oncoming 
traffic. This can lead to conflicts with motor vehicles. This issue is particularly problematic for cyclists 
with high traffic volumes and high speed of motor vehicles, as well as wide and complex 
intersections that make turning difficult and could lead to cyclists doing risky maneuvers, i.e. turning 
without a sufficient gap. Studies indicate that at least a small number of cyclist fatalities is related to 
these left-turn issues. 
 

 Junctions and crossings: roundabout issues 

Roundabouts can be problematic for cyclists as passing through roundabouts is a challenging 
orientation task, physically demanding and it involves bicycle-motorized vehicle interactions. 
Conflicts particularly arise when motorists entering the roundabout do not give way to the cyclist on 
the edge of the roundabout or motorists leaving the roundabout to overtake the cyclist at the edge 
of the roundabout. Roundabouts are especially problematic for cyclists when there is no bicycle 
facility when there is a marked cycle lane next to the carriageway when there are multiple lanes 
and when there are high speeds and high traffic volumes. Studies indicate that a considerable 
percentage of especially bicycle-motor-vehicle accidents occur at roundabouts. 
 

 
Figure 11: This roundabout in Tulcea, Romania, lacks 
any markings (central, cycle path and lanes) and 
makes it very difficult to navigate cyclists and drivers 
together. 

 
Figure 12: This roundabout in Pula, Croatia, has recently 
been built, and even though cyclists can be frequently seen 
along this road section, no infrastructure has been dedicated 
to them (EuroVelo 8) 

  

 

 Poor driving conditions 

Poor driving and road surface conditions are major risk factors for cycling safety. Uneven road surface 
conditions due to potholes or damage from tree roots, the presence of sand and gravel, and 
slippery road surfaces caused by water and snow can cause cyclists to lose control or skid and 
fall, often resulting in serious injuries. Poor riding conditions are typically observed on unpaved 
roads but also on old, not properly maintained bicycle infrastructure whose paved surface has 
cracked and worn over time, or on bicycle infrastructure that is often affected by water and snow but 
is not subject to (winter) maintenance services. Studies indicate that a high share of especially single 
bicycle accidents can be attributed to poor driving conditions or road surface conditions. 
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Figure 14: Presence of unpaved/gravel road at EuroVelo 8 in 
Croatia 

 
 

 

 Poor signing 

Poor signing, i.e. missing signs, signings in a poor state, or inappropriately placed cycle signing, 
imposes risks for cyclists because it is difficult for them to understand where to ride and which traffic 
rules apply. This decreases the level of service on cycling routes and can lead to conflicts. This is 
particularly problematic at complicated intersection alignments and road works when detours are 
not properly signposted leading cyclists to undertake risky maneuvers or even break traffic rules. 
Studies indicate that poor and missing signing are problematic and amongst the most important 
factors for the severity of bicycle crashes. 
 

 
Figure 15: Incomprehensible traffic signs at the road 
section at the EuroVelo 6 in Austria 

 
Figure 16: Problematic traffic signs at the construction site 
with not safe detour route at EuroVelo 14 in Austria 

  

 

Figure 13: Potholes and damage due to tree roots at EuroVelo 8 in 
Croatia 
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 Objects on/aside from infrastructure 

Objects on or aside from the bicycle infrastructure and roadway, e.g. bollards, railings, traffic signs, 
trees, bushes, or parked cars, often impose safety risks for cyclists because they either represent 
obstacles that cyclists could possibly collide with or limit visibility. Cyclists get injured when hitting 
such objects and falling, or the limited visibility caused by these objects leads to collisions. This is 
particularly problematic on narrow roads and bicycle infrastructure in curves or at junctions. 
Studies indicate that a considerable share of cyclists’ accidents is collisions with stationary objects. 
 

 
Figure 17: Bollard in the middle of the cycle path at 
Eurovelo 6 in Austria 

 
Figure 18: Railing as an obstacle at EuroVelo 14 in Austria 

  

3.4. Recommendations and best practice examples 

 

 Junctions and crossings 

Cycling accidents predominantly occur at junctions between cycling facilities and facilities for other – 
mostly motorized – road users. The following principles can help ensure the safety and comfort of 
cyclists at junctions: 
 

 Good visibility and physical proximity (or adequate distance, >5 m) between the road and 
parallel cycling facility, at least for the last 20 meters before the junction. 

 Straight trajectories should be ensured for cyclists to avoid ambiguities on their further route 
choice and/or changes of direction. 

 Right-of-way regulations should be self-evident for all users. 

 Directional arrows (road markings) increase the clarity of dedicated use and trajectories. 

 Conflict areas should be color-coded (including those with pedestrians). 
 
The following chapters present a selection of junction interventions relevant to cycling safety. 

 Advanced stop lines (bike boxes) 

At traffic light-controlled junctions, stop lines for cyclists should be placed 3-5 meters in front of 
the stop lines for motor vehicle traffic. Thereby it can be ensured that cyclists have had the chance to 
position themselves in front of motorists and be visible to them when the traffic light is green. This 
can be crucial in avoiding blind-spot collisions with (right-turning) HGVs (see Error! Reference 
source not found. below). 
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Figure 19: Advanced stop line (bike box) for cyclists (Source: KFV) 

 Protected intersections 

Protected intersection aims to improve the safety situation at intersections for VRUs through 
physical separation between transport modes, providing clear guidance, adequate visibility, 
and encouraging predictable user behavior. Protected intersections come as a seamless 
continuance to protected cycle lanes and offer protection on those parts of the network where 
vulnerable road users are more exposed. Some of the features a protected intersection can be 
equipped with are painted cycle lanes, corner refuge islands, curb extensions, cycle-friendly 
signal phasing, and others9. In addition, one can find corner islands, bike queue areas, and waiting 
zones for turning cars. Protected intersections also provide more safety for pedestrians through 
shorter and safer crossings and pedestrian islands.10 

 
Figure 20: Example of a protected intersections design (Source: https://nacto.org/publication/dont-give-up-at-the-

intersection/protected-intersections/ [29/11/2021]) 

 

                                                
9 Falbo, N. (2014): Protected intersections for bicyclists, available at: http://www.protectedintersection.com/ 
10 https://nacto.org/publication/dont-give-up-at-the-intersection/protected-intersections/ [29/11/2021] 

https://nacto.org/publication/dont-give-up-at-the-intersection/protected-intersections/


    

                                          | Output T4.1 

67 

 Roundabouts 

Roundabouts can pose a significant safety problem for bicycle traffic. Therefore, cycling facilities 
should be designed considering the following aspects: 
 

 Cyclists riding on cycle paths against the direction of travel of the roundabout are 
particularly at risk due to the viewing habits of motor vehicle drivers. 

 Unidirectional cycling facilities can be problematic because (illegal) bidirectional use 
can be expected. 

 No cycling facilities (e.g. cycle lanes and advisory lanes) should be implemented on the 
core carriageway of the roundabout. 

 
Roundabouts are safer for cyclists when they11: 

 have a low volume of motor vehicle traffic, 

 encourage low traffic speeds, 

 only have one lane, 

 are smaller in total size with larger and higher central islands. 

 Single-lane, low-traffic (< 6000 vehicles per day) roundabouts with an outer diameter of up to 
30 meters allow for mixed traffic of motorized and bicycle traffic12. Cycle facilities should end 
well ahead in the approach of the roundabout entrance to enable a safe transition. For larger 
facilities and higher volumes, segregation of traffic modes is strongly recommended – see an 
example in the figure below. 

 

 
Figure 21: Segregation of two-way cycling facility and motor vehicle traffic on a roundabout in the Netherlands (Source: 

https://www.youtube.com/watch?v=FR5l48_h5Eo [23/2/2021]) 

                                                
11 Bushell M.A., Poole B.W., Zegeer C. V., Rodriguez D.A. (2013) Costs for Pedestrian and Bicycle Infrastructure 
Improvements 
12 https://www.cyclemanual.ie/manual/designing/4-8-roundabouts/ [08/6/2021] 

https://www.cyclemanual.ie/manual/designing/4-8-roundabouts/
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 Over- and underpasses 

Where cycling routes intersect with roads that have high AADT, crossings should be grade-

separated to provide the maximum level of both safety and mobility. Overpasses and 

underpasses can be also used to cross other barriers – railroads, rivers or canals, cliffs, etc. This 

type of infrastructure provides continuity of access for bicyclists and prevents significant 

detours due to high-risk roads and unsurpassable natural or built barriers. 

The following aspects should be considered when planning an over- or underpass: 

 Gradients on ramps should not exceed 6 %. 

 Segregation of cyclists and pedestrians where feasible. 

 Keep the additional energy demand limited and minimize detours and differences in altitude. 

 Especially for underpasses:  
o Good visibility and lighting. 
o Headroom > 2.5 meters, width > 3.5 meters. 

 
Over- and underpasses consist of different types of structures, including bridges, and are generally 
very expensive, though some cost savings can be realized depending on the materials used. 
 
 

 
Figure 22: Underpass at EuroVelo 6 in Tulln/Austria 
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Figure 23: Cycling bridge in Slovakia (Source: http://www.interreg-danube.eu/approved-
projects/danubeparksconnected/section/cycling-the-danube-in-slovakia)  

 

 Types of facilities between junctions 

 Mixed with motorized traffic 

Mixed traffic of cyclists and motor vehicles can only be recommended on roads with low volumes of 
traffic operating at low speeds. When sharing the same space with motorized traffic, cyclists are 
endangered by conflicts with parked vehicles (collisions with opening car doors) and by overtaking 
maneuvers (“squeezing collisions”). The latter can be mitigated by avoiding critical lane widths 
between 3.0 and 3.75 meters.  
 
Bicycle or Sharrow pictograms (see figure below) can be used to indicate the shared use of a street 
and to imply a safe trajectory choice for cyclists, i.e. avoiding collisions with opening car doors and 
discouraging dangerous overtaking maneuvers. A KFV study13 showed that the pictograms 
successfully encourage cyclists to ride outside of the door zone. It should be noted, however, that 
pictograms are no replacement for proper cycling facilities and should only be implemented in 
urban areas with moderate motorized traffic along main cycling routes. 

                                                
13 KFV (2020): Dooring-Unfälle: https://www.kfv.at/download/20-dooring-unfaelle [23/2/2021] 

http://www.interreg-danube.eu/approved-projects/danubeparksconnected/section/cycling-the-danube-in-slovakia
http://www.interreg-danube.eu/approved-projects/danubeparksconnected/section/cycling-the-danube-in-slovakia
https://www.kfv.at/download/20-dooring-unfaelle
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Figure 24: Use of sharrows in Tulln/Austria (Source: KFV 2016) 

 Cycle streets 

Cycle streets are a fairly recent type of cycling infrastructure where priority is given to cyclists. The 
implementation of a cycle street is recommendable along major cycling routes if a high volume of 
cyclist traffic (i.e. more than 50% cycling share, at least in summer) and relatively low motor traffic 
loads and speeds are to be expected. The concept implies that entry restrictions, one-way 
regulations, and speed limits for motor vehicles may apply, and cars must give way to cyclists 
whereas cycling is usually allowed in both directions using the full width of the road. For 
homogenous cycling speeds and safety, it is advisable to give priority to cycle streets. They are 
usually marked with road signs and large bicycle road pictograms on the carriageway (see in the 
figure below). 
 
 

 

Figure 25: Cycling street in Austria (Source: KFV) 

 Cycle lanes 

Cycle lanes are facilities marked on main carriageways, without level changes, usually adjacent 
to the first driving lane for motor vehicles, and next to a pedestrian sidewalk or a parking lane. They 
are usually marked with solid edge lines and can be reinforced e.g. by painted cycling pictograms 
and directional arrows. The regular minimum width of cycle lanes should be around 1,5 meters. Higher 
widths are required for main bicycle routes or, if permitted, speed for motor vehicles is higher than 50 
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km/h, or for cycling lanes alongside curbside, perpendicular, or angle parking lanes. As for cycle 
tracks, collision rates are usually higher at junctions than at stretches. Cycle lanes will only unfold 
their positive impact on safety and comfort if they are always kept free of flowing and parked motor 
vehicles. It is advisable to paint, e.g. in red, the surfaces of cycle lanes on potential conflict points, 
such as with turning or joining motor vehicles or pedestrians. 
 

 
Figure 26: Cycle lane in Slovakia (Source: Danube 

Cycle Plans. Picture by Peter Klučka) 

 
Figure 27: Cycle lane in Austria on a road with tram tracks 
(Source: KFV) 

 

Edge lanes/advisory lanes 

Edge lane roads (also depicted as “2 minus 1 roads”) are road configurations that usually allow two-
way traffic, for both, motor vehicles and bicycles. They are typically applied on low-volume roads 
and where the provision of other cycling facilities (cycle paths or cycle lanes) is not affordable or 
unfeasible for other reasons. They are used in urban areas in several countries but have successfully 
been applied also in rural settings, e.g. in Denmark and the Netherlands. The core lane for motor 
vehicles can be narrower than normal driving lanes. Passing motor vehicles are allowed to use 
(parts of) the edge lane in case no cyclists are endangered. When applied in rural areas, typical 
speed limits for motor vehicles are 60 or 70 km/h, and the 2 minus 1 configuration can be seen as a 
measure of speed management for motor vehicles. Edge lanes should have a minimum width of 1 
meter. For more information see e.g. https://cyclingsolutions.info/edge-lane-roads/ [23/1/2021]. 
 
 

 

Figure 28: Advisory Cycle Lane in Hungary (Source: Danube Cycle Plans. Picture by jozsanet.hu) 

https://cyclingsolutions.info/edge-lane-roads/
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 Mixed with pedestrians, E-scooters, etc. 

Shared (cycle and pedestrian) paths should only be foreseen for facilities where low volumes of 
pedestrians and cyclists can be expected, when road space does not allow for separated 
facilities, and when cycling in mixed traffic on the carriageway is not an option. They are not 
recommended in densely populated urban areas. On shared paths, it is advisable to assign 
separate spaces for the two modes, however not only by classical edge lane markings but by a tactile 
separation which can be sensed by persons with handicaps, e.g. a level change of ~3 cm, or a strip 
of cobblestone.  

 Separated from motorized traffic and/or pedestrians 

Cycle tracks are facilities that are physically separated from roadways dedicated to motor vehicle 
use. However, they may be shared with pedestrians or other non-motorized vehicles. Layouts 
encompass designs along the roadside with a physical separation to alignments completely separated 
from roads. What all designs have in common are higher collision rates at junctions with motor 
traffic than on sections between junctions (‘midblock’). 
Tracks alongside roads can be segregated, e.g., by level changes (curbstones), guardrails, 
bollards, or vegetation. They can be designed as uni- or bidirectional tracks. Bidirectional tracks 
alongside roads should only be implemented after thorough safety assessment and avoided, e.g. 
when there are many side- or property access roads. Care should be taken that passing or 
overtaking is safely possible, with typical minimum widths of 1-2 meters for the unidirectional and 
2-3 meters for the bidirectional setting. A verge of at least 0.5-1 meter between the traffic lane and 
the cycle track is advisable, as well as clear marking and signing of travel directions and the use of 
obligations and restrictions. 
 

Figure 29: Pedestrian and bicycle lane along the roadway in 
Ruse, Bulgaria: The lanes are wide enough and do not cross 

with pedestrians 
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Figure 30: Bidirectional layouts of cycle tracks in Bulgaria 
(Source: Danube Cycle Plans; Picture by debrecen.hu) 

 
Figure 31: Bidirectional layouts of cycle tracks in Serbia 

(Source: Danube Cycle Plans; Picture by Jovan Eraković) 

 Driving conditions (Maintenance) 

Even though it is not always possible to determine the actual cause of an accident, there is evidence 
that frequent sweeping of roads and paths as well as faster patching of paths and roadsides can 
help prevent accidents. However, the usual high standards for highways and urban streets/roads 
are rarely applied to cycle paths.  
 
It is not only a matter of appropriate lighting, signs, road markings, surfaces, and dimensions 
that allow safe commuting even at higher speeds, but also of regular cleaning, vegetation control, 
and winter maintenance of the hazards caused by pollution, wetness, slippery conditions, snow, and 
ice. Depending on the functional class and traffic flows of roads and paths, they may need to be kept 
passable without significant obstacles 24/7, during the day or on weekdays. For de-icing of paths, 
conventional salting, gritting, and spreading salt brine solution alone or in combination with other 
thawing agents may be used. A response team should be available to carry out systematic and extra 
sweeping, e.g. when leaves are falling or broken glass is left on the roads and paths. When it comes 
to roadworks, special consideration should be given to cyclists since dealing with roadworks can be 
a source of inconvenience and danger. Regardless of which authority or company initiated the 
road works, it is crucial to address cyclist safety, passability, and comfort. It should be 
prevented that cyclists have to struggle over high curbs or dismount and wheel their bicycles. 
If necessary, the roadworks should not last more than a day and should take place outside 
peak hours.14 15 16 
 
Registering and monitoring cycle track quality is a crucial part of maintenance and 
assessment. It can be realized by special measuring vehicles or specially equipped bicycles 
for easy, visual observation. In the Danish city of Aarhus, the assessment of the condition of 
the cycle track is carried out by visual inspection by bicycle. Even though inspection by 
bicycle is a demanding task, it means in the long run that the technicians involved gain a better 
insight into how important even the most minor unevenness is for cyclists. Therefore, 
inspection by bicycle rather than by car is likely to increase the number of repairs and 
improvements for cyclists. The assessment is based on a five-level grading system from 
excellent condition to unacceptable condition. The prioritization of repairs is based on the 
condition assessment.17  
 

                                                
14 https://cyclingsolutions.info/winter-maintenance-and-cleaning-of-roads-and-cycle-tracks/ [27/5/2021] 
15 https://cyclingsolutions.info/reparationer-af-cykelstier-og-veje-uden-cykelstier/ [27/5/2021] 
16 https://cyclingsolutions.info/prioritizing-construction-and-maintenance-resources-for-cycling-areas/ [27/5/2021] 
17 https://cyclingsolutions.info/registering-and-assessing-cycle-track-quality/ [27/5/2021] 

https://cyclingsolutions.info/winter-maintenance-and-cleaning-of-roads-and-cycle-tracks/
https://cyclingsolutions.info/reparationer-af-cykelstier-og-veje-uden-cykelstier/
https://cyclingsolutions.info/prioritizing-construction-and-maintenance-resources-for-cycling-areas/
https://cyclingsolutions.info/registering-and-assessing-cycle-track-quality/
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It may be reasonable to include private cyclists in the process of maintenance and 
assessment. Cyclists in the Netherlands who observe a problem with the infrastructural network can 
inform the Dutch Cyclists’ Union or Meldpunt (a specialized hotline for crime reporting), which will 
pass on the problems to the local public authorities. In Vienna, cyclists can report problems via an 
online platform (www.radkummerkasten.at [11/6/2021]) which locates the situation with a photo 
directly on a map. The entries are checked by the advocacy association “Radlobby Wien”, which 
forwards the problems to the responsible municipal departments, the heads of the affected district, or 
the Mobility Agency of the City of Vienna. Moreover, there is an app of the city of Vienna 
(www.wien.gv.at/sagswien/index.html [11/6/2021]) for reporting concerns, danger spots, or disruption, 
which can also be used for cycling issues. Regarding maintenance during winter, there is a map 
available online which gives an overview of which cycle tracks are cleared from snow and which 
are not. Information on cleared bike paths can also be obtained from the “snow telephone”. It is also 
possible to report snowy or icy cycle tracks.  
 
Title: Drava bike Trail (Slovenia) 

Problem/issue to be solved: The Drava cycling route is a continuation of the successful long distance-

cycling route in Austria – the Drauradweg in Carinthia. The implementation of the Slovenian part of the route 

connection was carried out for several years without major shifts. The spatial location of the route included 

18 different municipalities, which initially caused challenges in coordinating the construction. 

What is it about? The Drava bike trail is a good practice for establishing partnerships for spatial cooperation 

and coordination procedures concerning the development and management of the Drava cycling route 

between Dravograd and Središče ob Dravi. The project leader is the regional development agency Koroška 

and the partnership within the project includes all 18 municipalities, the Maribor development agency, and 

the Maribor – Pohorje tourist board. The coordination of activities was conducted together with the 

Slovenian Infrastructure Agency. The purpose of the partnership is primarily a better integration of 18 

municipalities along the river Drava in the project execution, better cooperation with other stakeholders, and 

stronger interaction with national authorities associated with the project. In three years, they managed to 

mark 145 km of the cycling route with signposts, put up information boards and equipment on roads, and 

created visual identity maps, the process for including providers, and promotion. 

What triggered the improvement process? The Drava cycling route had “existed” in Slovenia for more 

than 15 years but was never really managed as one route. For a long time, the involved municipalities did 

not start developing and essentially connecting the route according to cycling standards for long-distance 

routes. The partnership was established on the initiative of the RDA Koroška which provided the human 

resources to coordinate the project. 

Main actors & barriers: The main barrier to establishing the Drava cycle route was a lack of coordination 

and cooperation of all stakeholders on the route. A key success factor besides all institutional and financial 

resources is to have human resources which are fully devoted to developing a route and a tourist product.  

Impacts, costs, benefits, lessons learned: Drava Bike trail is a good practice example that shows how 

to approach long-distance cycling routes development. It is essential to connect all stakeholders along a 

route, provide financial resources for one project leader that coordinates activities on the whole route, and 

cooperate with individual municipalities for spatial cooperation and management on one side and national 

institutions on the other. It is important to develop the route according to cycling standards for long-distance 

routes. It is also important for the route to be developed as a tourism product with providers, information, 

and promotion involved. 

References & contacts: [11/6/2021] 

- https://dravabike.si/en/ (in Slovenian) 

- https://smart-villages.eu/language/en/good_practice/drava-bike-trail/ (in English) 

 

http://www.radkummerkasten.at/
http://www.wien.gv.at/sagswien/index.html
https://dravabike.si/en/
https://smart-villages.eu/language/en/good_practice/drava-bike-trail/
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Figure 32: Winter maintenance cycle path in Denmark (Source: https://cyclingsolutions.info/winter-maintenance-and-
cleaning-of-roads-and-cycle-tracks/#prettyPhoto) 

 Organizational measures 

While exact definitions of organizational measures can vary depending on a source, it can be 
summarised that organizational measures are those measures for which no significant 
infrastructure project investment is required to implement them. The Institute for Social-Ecological 
Research (2021) defines/defined the following examples of legal and organizational measures: 

 Time windows for trucks and delivery vans in city center areas. 

 Possibility to take bicycles on trains, trams, or buses. 

 Lowered speed limits throughout the city (e.g. Graz), traffic calming. 

 Parking regulations for different areas (residential, commercial, city center, etc.). 

 Enforcement of parking regulations. 

 Mobility management plans. 
Organizational measures, such as these, can improve cycling conditions and consequently also 
safety. 

Furthermore, making one-way streets accessible for two-way cycling is another cost-effective 
and important organizational measure, especially considering that directness is one of the key 
paradigms when designing cycling networks. 
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Figure 33: Contraflow cycle facilities in the Czech 
Republic (Source: Danube Cycle Plans) 

 
Figure 34: Contraflow cycle facilities in the Austria (Source: 
KFV). 

 Signing 

Signs communicate critical information with the potential to improve road safety. The purpose 

of cyclist-related signage is to provide bicyclists (and other road users) with adequate information 

that allows them to anticipate certain situations, which can significantly enhance reaction times. 

Several signage solutions can improve cycling safety18: 

 Rectangular Rapid Flashing Beacon 

The RRFB is a type of beacon that makes use of high-intensity light-emitting diodes 

(LEDs) that blink in a rapid and irregular pattern, similar to what is seen on many modern 

emergency vehicles. 

 Adding supporting cyclist signs 

This comprises all signs indicating the presence of cyclists on the route, signs for 

cyclists in mixed traffic, yield/stop for cyclists, or signs indicating dangers for cyclists, 

such as dooring. 

 Pavement Markings 

A range of pavement markings can be used at sections and intersections to indicate 

the presence of bicyclists and/or bike facilities and to provide information about 

upcoming maneuvers that will need to be undertaken, as well as guidance for bicyclists 

on the through an intersection. 

All signs should be periodically checked to make sure that they are in good working condition, 

free from graffiti, reflective at night, and continue to serve their purpose. Good signing should also 

be a part of planning detours due to construction sites. 

                                                
18 http://www.pedbikesafe.org/ [29/11/2021] 

http://www.pedbikesafe.org/
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Figure 35: Yield to crossing bikes from both directions. Different signs but the same meaning. Left Netherlands, right 

Australia [https://bicycledutch.wordpress.com/2012/06/04/road-signs-for-cycling-in-the-netherlands/] 
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 Safety Assessment Methodologies 
 

4.1. Introduction 

 
An important aspect of the Directive (EU) 2019/193619 is the increase of focus on vulnerable road 
users (VRUs) during safety assessments. The directive also states that results of safety inspections 
should also be delivered in a common format which would allow for comparison between states. The 
main issue when assessing the risk cyclists are facing on the road is the accident data or the lack 
thereof. This is why within the SABRINA project, three proactive assessment methodologies, which 
are EU and internationally recognized, are assessed for their potential regarding the cycling route 
safety assessment. The main advantage of proactive methodologies is that they do not need any 
accident data to produce reliable results. Instead, proactive safety assessments focus on various 
infrastructure and traffic flow attributes which can potentially present severe road safety risks to 
cyclists during their cycling trip. The methodologies in question are ECS, CycleRAP, and iRAP Star 
rating assessments. This chapter provides a brief overview of the aforementioned assessment 
methodologies providing the scope, concise description of protocols and requirements, cycling safety-
related attributes, and results, as well as the benefits and disadvantages of each methodology. 

4.2.  ECS methodology  

European Certification Standard (ECS) is a cycling route assessment methodology developed by 
European Cyclists’ Federation (ECF). A thorough explanation of the categories and criteria for 
monitoring the quality level of EuroVelo routes and assessing any long-distance cycle route according 
to the ECS methodology is available in the European Certification Standard Handbook for Route 
Inspectors20 which was utilized during the ECS methodology analysis in this document.  

 SCOPE 

The main goal of the ECS is to improve the quality of EuroVelo, the European cycle route network, 
as well as to provide quality control to motivate different target groups with varying levels of 
experience to use the certified transnational routes. ECS methodology takes into account three 
simplified groups of cycle tourists: Regular, Occasional, and Demanding. ECS assessment can also 
be applied to other cycle routes, such as national, regional, and local cycle routes. The methodology 
can be used in different stages of route development: planning of the route, route survey, action plan, 
certification of the route, and certified route. During these stages, ECS plays various roles. 
 

                                                
19 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L1936&from=LV 
20 https://eurovelo.com/download/document/ECS-Manual-2021_online.pdf 

mailto:marko.sevrovic@eira-si.eu
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 PROTOCOLS AND/OR REQUIREMENTS  

Before a route is certified, it must be assessed. Evaluating the route is a vital step in the assessment 
process, and all collected information on a route is stored in the EuroVelo database maintained by 
ECF. 
 
The survey is based on fieldwork and is performed by authorized and trained experts traveling by 
bicycle and documenting the findings. To assess a route, one must be a qualified EuroVelo route 
inspector and use the ECS application throughout the process. The experts only make use of publicly 
available resources (websites, public databases, printed documents, etc.) to complete information not 
documented in the field. 
 
Routes must satisfy certain criteria if they are to be considered for EuroVelo certification. As seen in 
Figure 36, there are different types of criteria: 

 Essential – criteria which must be met along the entire route. 

 Important – criteria which must be met along at least 70% of the route. 

 Additional – meeting these criteria is optional and depends on the aspiration level. 

 

ECS criteria groups that are important for the safety of cyclists using the route are explained in greater 

detail within Section 2.3. 

 SAFETY ASSESSMENT ATTRIBUTES IN ECF  

There are three basic segments/units for which attribute data is collected: 

 daily section – route section possible to cycle in one day (usually between 15 and 90 km in 

length); 

 minor section – section of a route with uniform or nearly uniform characteristics; 

 point of interest – a service, an attraction, or an obstacle that can be localized in a narrow 

area. 

 

Figure 36 – ECS certification criteria chart. Source: ECS Quality criteria for long-distance cycle routes 
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While data collected during the survey can be used to calculate numeric scores, communication of 
the score values is considered non-mandatory. However, the scores can be used to monitor the route 
development progress or to compare the route quality with other route certification systems.  
 
Since the ECS is not strictly a safety assessment methodology, it recognizes several non-safety-
related criteria, such as route attractiveness and supporting services. Three ECS criteria groups that 
contribute to road safety in ECS are: 

 continuity of the route, 

 route components,  

 surface and width area.  
 
The ECF attributes related to safety are mostly related to infrastructure. The basic aspect of any cycle 
route is the continuity of the route. This aspect is evaluated concerning different user groups which 
are addressed by different levels of certification. Disruptions on the route can be both physical (no 
ferry connections across a river) and legal (a segment of road accessible only to motorized traffic). 
Physical disruptions, such as high curbs, multiple steps, chicanes, and other obstacles are 
contributing to the safety perception of a route. However, they are not considered essential or 
important criteria. Rather, they are additional criteria. Legal disruptions and entry and crossing 
restrictions can also be considered dangerous if they are not respected. 
 
Route components present an important criterion that is vital for the cyclist. This criterion focuses on 
the risk of collision with motorized vehicles and is therefore considered an important road safety 
criterion.  
 
Traffic volume presents an important aspect of this criterion –for a route to meet the essential criterion, 
the following applies: 

 The route should not contain any sections with very high traffic. 

 The route should not have more than 50% of the length of a daily section with high traffic.  
 
For a route to meet the important criterion, the following applies: 

 The route should not contain any sections with high traffic and no more than 50% of the length 
of a daily section should be classified as featuring moderate traffic.  

 No crossings should be classified as very dangerous.  
 

To meet the additional criterion, the following applies:  

 The route should not contain any sections with moderate traffic.  

 No more than 50% of the length of a daily section should be classified as featuring low traffic 
and the route should not include any crossings classified as dangerous.  

 Up to 1% of a daily section can feature traffic one category higher than normally allowed for a 
given criterion. An action can be planned to address this exception and it should be 
implemented before the next certification. 

 
Matrices that determine the traffic category depending on speed and volume of traffic are presented 
in Figure 37. 
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The maximum share of the length of different traffic categories on a daily section to fulfill Essential, 
Important, and Additional criteria are displayed in Figure 38. 

Infrastructure type can also influence the safety of route users. Depending on the infrastructure type 
and types of users the route is shared with, there are different types of risks for route users: 

Figure 37 – Traffic category categorisation in ECS methodology Source: ECS Quality criteria for long-distance cycle 
routes 

Figure 38 – Share of length of different traffic categories on a daily section per route criteria, ECS methodology Source: 

ECS Quality criteria for long-distance cycle routes 
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 If a section of a route is a public road, it is shared with motorized traffic, and its safety 
decreases with the increase in the volume of motorized traffic, as well as with the increase in 
the speed limit. 

 With the introduction of painted cycle lanes, cyclist safety perception can be improved but with 

the increase in traffic volume and speed limit, its protection might prove to be illusory. 

 Introducing a cycle path presents a substantially safer solution but special attention must be 

paid to conflicts on crossings. Cycle and pedestrian paths represent a different solution but it 

is considered less safe since it presents a solution where conflicts between pedestrians and 

cyclists may occur. 

 Greenways are routes exclusively dedicated to non-motorized traffic and are independent of 

the road network. Since the definition of a greenway varies, only greenways officially 

recognized in the relevant country should be categorized as such. 

 Cycle streets represent a street that is primarily dedicated to cyclists but low volumes of 

motorized traffic are allowed with the speed limit usually set at 30 km/h. 

 The home zone represents a zone with a speed limit of 20 km/h with priority for pedestrians 

and activities. Drivers should be careful when using this type of street. 

 A route section can also be classified as unknown if it does not fit any of the descriptions 

above. 

 

Direction on one-way and two-way cycle lanes is another criterion that influences cyclist safety. In 
case the two directions are organized differently, the worst-case scenario will be selected to describe 
the route section. For example, if a route segment has a bicycle lane in one direction while in the 
other direction cyclists must share the space with cars, the section should be classified as a public 
road. 
 
Infrastructure width represents another important aspect of cyclist safety. It is important to note two 
things – firstly, effective width, not surface width, should be taken into account. Secondly, if one 
direction of the cycle lane is narrower, that cycle lane is the one to be taken into consideration. 
 
The volume of motorized traffic is considered with cars or motorcycles being treated as 1 unit, 
passenger or delivery vans as 2 units, and trucks and buses as 4 units.  
 
The speed limit, an important attribute that affects cyclist safety, is recorded.  
 
Dangerous crossings are assessed by taking into account the risk of accidents and the potential 
severity of consequences. Only those crossing which have high risk and high potential severity should 
be considered dangerous. Examples of low-risk crossings are raised crossings, speed cushions for 
cars, single-lane roundabouts, most traffic lights, etc. High-risk factors include crossings with limited 
visibility, left turns on roads with no hook turn possible, heavy goods vehicles turning right across 
cycle lane/path, roundabouts with multiple lanes on exits, etc. Adequate warnings and signals issued 
to road users can also contribute to an intersection being downgraded into being less dangerous. 
 
In terms of surface and width, the material and quality of the surface are important factors contributing 
to cycling safety. ECF suggests sampling a single minor section which is made of the predominant 
material of the route. However, major issues, such as a completely not rideable and difficult walking 
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stretch are recorded. The essential criterion for surfaces is that the surface shall be suitable for use 
by cyclists with any type of trekking or touring bike in normal weather conditions during the local 
cycling season. It shall be smooth and solid enough to ride with firm and resistant materials. Loose 
materials must be consolidated and no more than 1% of a daily section shall lead on cobblestone or 
unimproved surfaces. The important criterion demands that at least 50% of any daily section of the 
route shall be as rideable as high-quality asphalt. The additional criterion states that the surface shall 
be as rideable as high-quality asphalt with the width being sufficient to accommodate smooth traffic 
of multitrack bicycles in both directions. 

 

The surface materials are divided into 4 categories: asphalt/concrete, blocks/slabs/cobbles, stabilized 
gravel, and gravel/dirt. Surface quality is another parameter, and the surface can be perfectly-
rideable, well-rideable, moderately-rideable, badly-rideable, and not-rideable. 

 RESULTS  

The result of the ECF process is either EuroVelo certification or a description regarding the state of 
the route segments concerning three levels of criteria. After the entire process is completed and 
approved, the ECF will issue the certificate either for the whole route or for a major section, which 
needs to be at least 300 km long, with precisely defined origins and destinations. The certification is 
valid for five years, after which the fieldwork to ensure the quality of the route has not lowered is 
repeated. 
 
The certification needs to clearly communicate the geographical coverage of the route. It also needs 
to clearly communicate the conditions and indicate if there are any limitations regarding the 
recommended age, fitness level, or bicycle needed to ride the route. 

Figure 39 provides some ECS criteria result from communication examples. 

 PROS AND CONS  

Notable advantages and disadvantages of the ECS methodology concerning the cyclists' safety 
assessment are presented in Table 1. 
 
Table 1 – Pros and cons of ECS assessment methodology concerning Cyclist safety 

PROS CONS 

Considers various cycling users Not a dedicated road safety assessment 

methodology  

Figure 39 – ECS criteria results table example Source: ECS Quality criteria for long-distance cycle routes 
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Results can be used as a guideline by 

stakeholders to target improvement  

Relatively few road safety attributes are 

considered in detail 

EU-level coverage ensures uniformity 

across all EuroVelo routes 

Information collection is dependent on the 

inspector cycling the route on-site, which 

can prolong the survey activity significantly 

Identifies strong and weak points of the 

route 

The additional analysis is required for 

feasible improvement measure 

identification 
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4.3. iRAP methodology 

iRAP is a non-profit organization with its objective being the improvement of road safety. The primary 
objective is the reduction of fatal and serious injury accidents using proposed infrastructure-related 
countermeasures. Associations affiliated with iRAP are active in specific geographical regions, and 
they share the same objectives and philosophy. Four RAP protocols are applied by the various region-
specific affiliated organizations: 
 
1. Crash Risk Mapping (accident occurrence analysis methodology). 
2. Star Rating (in-built safety assessment methodology). 
3. Performance Tracking (to investigate the evolution of safety performance over time). 
3. Investment Plans (to assist in intervention selection). 
 
An analysis within this sub-section will focus on the iRAP Star Rating protocol only since it was applied 
during the SABRINA project. Materials available on the official iRAP website21 were studied during 
the methodology assessment activity. 
  

 SCOPE 

Star Rating is a safety ranking method that is primarily based on road inspection data and is, therefore, 
an assessment of the in-built safety of roads. In addition to road inspection data, Star Rating uses 
traffic volume and accident data (if available) to determine the risk on the assessed roads. These 
three data sources are imported into algorithms that classify the road in one out of five categories, 
known as “stars”. Up to date, the Star Rating methodology can assess roads while considering the 
safety needs of different road users, e.g. cyclists, motorized vehicles, motorcyclists, and pedestrians, 
since one road may have a different ranking for different road user types. 
 

 OVERVIEW 

Star Rating methodology focuses on road elements that have been associated with crash risk. Road 
infrastructure attributes on a safe road might include separation of opposing traffic by a wide median 
or barrier, adequate line-marking and intersection design, wide lanes and sealed (paved) shoulders, 
roadsides free of unprotected hazards, such as poles, and good provision for bicyclists and 
pedestrians, such as footpaths, bicycle lanes, and pedestrian crossings. Unsafe roads are often 
single-carriageway roads with frequent curves and intersections, narrow lanes, unsealed shoulders, 
poor line markings, hidden intersections, and unprotected roadside hazards, such as trees, poles, 
and steep embankments close to the side of the road. They also do not adequately accommodate 
bicyclists and pedestrians with the use of footpaths, bicycle paths, and crossings. 
 
Star Rating Score is calculated for each 100 m segment of road for vehicle occupants, motorcyclists, 
pedestrians, and bicyclists. These scores are then allocated to Star Rating bands to determine the 
segment-specific Star Rating. To produce a wholesome road map, however, the length of such 
segments can be too detailed. Hence, Star Ratings are smoothed (or averaged) over longer lengths 
to produce more meaningful results.  
 
The Star Rating methodology is based on the types of crashes that account for a large proportion of 
road deaths and serious injuries for each road user. Crash types that are analyzed within the iRAP 
model regarding cyclists are: 
 

                                                
21 https://irap.org/ 
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 vehicle occupant traveling along a road and hitting a cyclist, 

 cyclist-to-vehicle crashes in intersections, and 

 run-off road vehicle hitting a cyclist. 
 
For those three accident types, equations presented in Figure 40 are used to calculate the star rating 
of the 100 m meter road section for Cyclist road users. 
 

 
Figure 40 – iRAP Cyclist’s Star Rating calculation equation (Source: https://irap.org/methodology/) 

 

 ATTRIBUTES 

Various attributes contribute to the Star Rating of a road. Since a Star Rating is determined for each 
group of road users, the attributes which contribute to the rating can be different for each group of 
road users. 21 different infrastructure attributes affect the rating for cyclists as listed below: 

 observed flow (motorcycles, bicycles, and pedestrians), 

 speed limit (speed limit for vehicles, speed differential, and speed management), 

 mid-block attributes (lane width, curvature, quality of curve, skid resistance, road condition, 

vehicle parking, grade, sight distance, delineation, and street lighting), 

 roadside attributes (shoulder rumble strips), 
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 intersections (intersection type, intersection quality, intersection channelization, and property 

access points), and 

 vulnerable road user (VRU) facilities and land use (pedestrian crossing facilities, and facilities 

for bicycles). 

 

 RESULTS  

Star Ratings are based on road inspection data and provide a simple and objective measure of the 
level of safety which is ‘built-in’ to the road for vehicle occupants, motorcyclists, bicyclists, and 
pedestrians. Roads are attributed stars where five-star roads are the safest and one-star roads are 
the least safe. Broadly speaking, every extra star rating results in a halving of crash cost in terms of 
the number of people who are killed and seriously injured. Importantly, Star Ratings can be completed 
worldwide, in urban and rural areas, and without reference to detailed crash data, which is often 
unavailable in low-income and middle-income countries or is sparse in high-performing high-income 
countries striving for vision zero outcomes. Figure 41 gives an example of what cyclist star ratings 
can indicate about a road that was assessed, and Figure 42 shows an example of the tabular and 
map data format type of Star Rating cyclist results for a wider area. 

 

 

 

  

  

Figure 41 – Star Rating for cyclists – What makes a road safe Source: 

https://irap.org/3-star-or-better/ 
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Figure 42 – Star Rating for cyclists, SABRINA project iRAP assessment. Source: ViDA software 

 PROS and CONS  

Notable advantages and disadvantages of the iRAP Star Rating methodology concerning the cyclists' 
safety assessment are presented in Table 2. 
 
Table 2 – Pros and cons of iRAP methodology with regards to Cyclist road users 

PROS CONS 

Dedicated road safety assessment methodology Considers only vehicle-to-cyclist crashes. The 

model does not take into account crashes of 

cyclists with other users or single bicycle 

accidents 

Can be used to relatively quickly cover entire 

networks of roads 

Road attribute coding can be an intensive task 

that needs a thorough QA procedure 

Provides an objective measure of risk Can only be used for bicycle facilities on the 

road or the ones which are directly adjacent to a 

road. 

Backed by thorough scientific research  

Cheaper than Road Safety Inspections  

More applicable for long-range route assessment 

than methodologies relying on on-site visual 

inspection 

 

Proactive method, no need for fatality data  

Provides an estimate of fatal and serious injuries  

Developed and maintained by an international 

organization ensuring worldwide consistency of 

results 
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4.4. CycleRAP methodology  

The overall aim of CycleRAP is to reduce the risk of road crashes for cyclists and users of other light 
mobility vehicles. This methodology aims to provide a way to measure and benchmark safety for 
cyclists and other users objectively. It also aims to evaluate the existing network’s capacity to cater 
to rapidly increasing demand or increase in new vehicle types, as well as to prioritize funding and 
investment into bicycling and light mobility infrastructure. Materials available on the official CycleRAP 
website22 were studied when assessing this methodology. 

 SCOPE 

CycleRAP is designed to evaluate the risk for all crash types relating to cyclists and light mobility 
vehicles. It uses crash initiation factors, crash triggers, and severity determinants to calculate the 
CycleRAP scoring. This methodology focuses on conflicts with vehicles, conflicts between bicycles 
and/or light mobility vehicles, conflicts with pedestrians, and crashes which do not involve other road 
users. 
 
Understanding the connectivity of the bicycling network is mandatory for a good network-wide 
CycleRAP assessment. If more extensive network assessments are not possible, it is recommended 
that high-level analysis is done for any access roads or major corridors where traffic speeds are 40 
km/h or above, with an estimation of where bicycle facilities are present. 

 METHODOLOGY 

The CycleRAP model is based on the presence of certain features which influence the likelihood and 
severity of a bicyclist crash occurring. There are three principal elements: 
 

 how a crash might be initiated (crash “triggers” present), 

 factors present that increase the likelihood of a crash (“contributing factors” present), and 

 conditions present that determine how severe the crash will be. 
 
The risk scores obtained using the CycleRAP methodology are based on the collected traffic flow and 
road infrastructure attribute data. 
 
Crash initiators depend on the contributing likelihood factors that are multiplied in the model and they 
will only be initiated when one or more of the trigger attributes are coded as “present”. For any crash 
initiators present, the crash severity is further calculated based on the coded severity determinants. 
The outcomes are added to determine a CycleRAP risk score for each type of crash between different 
users. 
 
There are four crash initiators used in the CycleRAP model: 
 

 The bicyclist undertakes an avoidance maneuver to avoid any kind of obstacle (street furniture, 
animals, other users, e.g. vehicles and opening car doors, other bicyclists or LV users, 
pedestrians, etc.). 

 The bicyclist loses control due to speed (e.g. on a downhill slope or sharp curve). 

 The bicyclist loses control due to a loss of function (e.g. the bicycle wheel gets caught in a 
tram track or a drain opening). 

 The bicyclist is struck by a moving vehicle along a road, at a road crossing, or an intersection. 
 

                                                
22 https://irap.org/cyclerap/ 
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Crash triggers represent direct factors or conditions which must be present for a crash to occur. With 
more triggers present, the likelihood of a crash occurring increases. An important aspect is also 
contributing factors. These factors alone would not cause a crash to occur but would increase its 
severity if it does. 

 

There are four possible crash outcomes: 

 vehicle – bicycle/LV crash (VB), 

 bicycle/LV – bicycle/LV crash (BB), 

 bicycle/LV – pedestrian crash (BP), and 

 single bicycle/LV crash (SB). 

 

The outcome of a crash is determined by the outcome conditions present. Various conditions 
contribute to the outcome and severity of the crash. 
 

 ATTRIBUTES 

There is a total of 55 attributes used by the CycleRAP, out of which 33 are infrastructure attributes. 
When calculating risk, the CycleRAP model assesses the following features: 

Facility features 

• facility type, 
• facility access, 
• loose or slippery surface, 
• tram or train rails, 
• major surface deformation or drain opening, 
• fixed obstacles in the facility, 
• non-fixed obstacles in the facility, 
• delineation, 
• light segregation, 
• facility width per direction, 
• flow direction, and 
• width restriction. 

Facility context 

• adjacent road lane 0-1m, 
• adjacent vehicle parking 0-1m, 
• adjacent severe hazard 0-1m, 
• adjacent object or level change 0-1m, 
• adjacent sidewalk 0-1m, 
• adjacent road lane 1-3m, 
• adjacent vehicle parking 1-3m, 
• adjacent severe hazard 1-3m, 
• adjacent object or level change 1-3m, 
• adjacent sidewalk 1-3m, 
• grade, 
• curvature, and 
• street lighting. 

Intersecting flows 
• pedestrian crossing, 
• intersecting bicycle facility, 
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• intersection approach, 
• intersection or road crossing, 
• crossing facility, 
• number of lanes – adjacent road, 
• number of lanes – intersecting road, and 
• property access. 

Speed/volume attributes 
• peak pedestrian flow along or across the facility, 
• peak bicycle/LV traffic flow, 
• observed proportion of cargo bikes and mopeds, 
• bicycle/LV speed – average, 
• bicycle/LV speed differential, 
• road AADT, 
• heavy vehicle flow, 
• road speed limit, and 
• road operating speed (mean). 

 RESULTS  

Mapping is an essential part of understanding the CycleRAP data and the assessment results and 
should be included in results reporting. CycleRAP scores are also presented in charts and tables. 
Those locations with the highest risk can then be easily identified and examined further. The overall 
CycleRAP Score provides a summary of all risks. These scores can also be broken down by crash 
type which may reveal a more nuanced picture of where risk is high and why.  
 
Figure 43 displays a CycleRAP map example of a EuroVelo route in Slovakia, as assessed within the 
SABRINA project. 
 

 
Figure 43 – CycleRAP example results, EuroVelo route in Slovakia. Source: Route assessed under the SABRINA project 
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 PROS AND CONS  

Notable advantages and disadvantages of the CycleRAP methodology concerning the cyclists' safety 
assessment are presented in Table 3. 
 
Table 3 – Pros and cons of CycleRAP methodology 

PROS CONS 

Dedicated cycling safety assessment Limited knowledge of infrastructure impact 

on some cycling accidents (originating from 

lack of currently available impact research) 

Dedicated road safety assessment 

methodology 

The additional analysis required for feasible 

improvement measure identification 

Can be used to relatively quickly cover 

entire networks of routes 

 

More applicable for long-range route 

assessment than methodologies relying on 

on-site visual inspection 

 

 

4.5. Conclusion 

Road safety is a critical issue that needs to be addressed to ensure that cycling can adequately 
support sustainable mobility. Having a safe cycling infrastructure is imperative since bicycles do not 
have the same in-built protection as motorized vehicles. Presently, one of the most critical issues 
which present improvement in this regard is the lack of data about bicycle crashes. This accident data 
is paramount for understanding the nature of the problem and how to address it. To combat this lack 
of adequate crash data, proactive assessment methodologies can be used since they can display the 
risk on cycling routes without the need for robust accident data. In this regard, CycleRAP, iRAP, and 
ECS cycling route assessment methodologies were considered.  
 
The number of cycling safety-related attributes which are collected by each of the aforementioned 
methodologies can be seen in Figure 44. It can be observed that CycleRAP analyses most amounts 
of cycling attributes (37) related to safety followed by iRAP (21) and then by ECS (12). 
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Figure 44 – Number of Cycling safety-related attributes per methodology 

 
Furthermore, Table 4 gives an insight into which road safety attributes for cyclists are considered in 
iRAP and ECS in comparison with the CycleRAP methodology. 
 
Table 4 – iRAP Star Rating and ECS methodologies comparison of cycling safety-related attributes concerning the 
CycleRAP methodology 

CycleRAP  iRAP Star 
Rating (Cyclists) 

ECS 

Facility type 
  

Facility access 
 

 

A loose or slippery surface 
  

Tram or train rails 
  

Major surface deformation or drain 
opening  

 

Fixed obstacles in the facility 
 

 

Non-fixed obstacles in the facility 
  

Delineation 
 

 

Light segregation 
  

Facility width per direction 
 

 

Flow direction 
  

Width restriction 
 

 

Adjacent road lane  
 

 

Adjacent vehicle parking  
 

 

37
21

12

Number of Cycling safety related 
attributes per methodology

CycleRAP iRAP Star Rating ECS
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CycleRAP  iRAP Star 
Rating (Cyclists) 

ECS 

Adjacent severe hazard  
 

 

Adjacent object or level change  
  

Adjacent sidewalk  
 

 

Grade 
  

Curvature 
  

Street lighting 
 

 

Pedestrian crossing 
 

 

Intersecting bicycle facility 
  

Intersection approach 
  

Intersection or road crossing 
  

Crossing facility 
 

 

Number of lanes – adjacent road 
 

 

Number of lanes – intersecting road 
 

 

Property access 
 

 

Peak pedestrian flow along or across the 
facility  

 

Peak bicycle/LV traffic flow 
 

 

Observed proportion of cargo bikes and 
mopeds   

Bicycle/LV speed – average 
  

Bicycle/LV speed differential 
  

Road AADT 
  

Heavy vehicle flow 
  

Road speed limit 
  

Road operating speed (mean) 
 

 

 
 
When considering which methodology to use for a project, it is important to note the scope and overall 
objective of the project at hand. While CycleRAP can come forward if the decision maker intends to 
perform a full safety assessment of a cycling route with regards to all types of cycling-related 
accidents, iRAP can have significant advantages if the route is primarily on roads where the main 
safety issue is a vehicle-to-bicycle interaction, and ECS assessment can provide significant route 
information which is non-safety related but is also very important in a strategic context. Table 5 
considers the focus, uses, and objectives of each assessment methodology.  
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Table 5 – Focus, uses, and objectives of iRAP Star Rating, CycleRAP, and ECS methodologies 

 
iRAP Star Rating 
assessment 

CycleRAP assessment ECS assessment 

Methodology 
focus 

Road safety Cycling route safety EuroVelo long-range cycling 
routes certification assessment. 

Uses 

Can be used for bicycle 
facilities that are on or 
directly adjacent to a 
road. 

Can be used for on- and off-road 
facilities  

Can be used for on- and off-road 
facilities, typically used on 
EuroVelo routes. 

Objectives of 
the 

assessment 

To highlight where the risk 
of vehicle to bicycle 
conflict is highest 

To understand the overall safety of 
a bicycling network (Considers all 
types of cycling accidents) 

Considers if the route meets 
certification criteria levels. 

Displays risk for various 
types of road users 
concerning involvement 
with the vehicle accident 

To pinpoint risk sections for cyclists Considers three types of cycling 
route users. 

To generate a Safer Road 
Investment Plan 
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 Instructions for using SCRT 
 

5.1. Introduction  

The Safe Cycling Routes Toolkit (SCRT) is a part of the Interreg Danube-SABRINA23 project. 
SABRINA project focuses on road infrastructure safety for cyclists as one of the most vulnerable road 
users. It tackles cycling infrastructure safety issues on existing, planned, and missing cycling corridors 
crossing nine countries in the Danube region. Its goal is to improve conditions for road bicycle 
infrastructure safety in the region by raising the capacities of all relevant national, regional, and local 
stakeholders to build and improve bicycle infrastructure safely and sustainably. The priority of the 
SABRINA project is a better connected and energy-responsible Danube region, with the specific 
objective being to support environmentally friendly and safe transport systems and balanced 
accessibility of urban and rural areas. 
 
The goal of SABRINA’s Work Package WPT3 (Strategic decision-making toolkit) is to provide users 
(cycling infrastructure and road safety authorities and stakeholders) with a unified set of procedures, 
know-how, and recommendations based on Inspection and Safety Ratings of the Danube Bicycle 
Routes (WPT1) as well as best practice analysis and case studies (WPT2) for improving and 
developing cycling routes which are focused on road safety and safe travels. SCRT toolkit has been 
created to enable this process for various stakeholders. SCRT will be tested in WPT4 (Pilots and 
Training) on selected cycle routes in each project partner country. The creation of the user manual 
(this document) is a part of the deliverable D.T3.3.4: SCRT user manual and documentation. 
 
SCRT is based on three road safety and cycling route assessment methodologies, as well as available 
research on the impact of infrastructure on cyclists’ safety. The analyzed data was utilized to create 
parameters and processes which are then used to assess and give recommendations for 
improvements of cycle routes. In the toolkit, the user can access documents regarding all aspects of 
infrastructure impact on cyclists’ safety, assess the planned route (or compare two routes) from the 
road safety perspective, or convert CSV files from iRAP to ECS format and vice versa. In addition to 
available documentation which can be accessed by the user to gain insight into the principles, know-
how, and case studies of good and bad practices regarding the road safety of cyclists, various route 
assessment modules can be used to assess planned or existing cycle routes dynamically. The users 
can obtain information regarding the price and safety ratings of typical cross-sections or their routes. 
User route is assigned typical cross-sections which are then assessed and rated in CycleRAP and 
iRAP methodology, and it can be compared to other routes which the user has created to facilitate 
strategic-level decisions. The SCRT offers the user the possibility to receive recommendations on 

                                                
23 https://www.interreg-danube.eu/approved-projects/SABRINA 

mailto:amarunica@fpz.unizg.hr
mailto:lljubotina@fpz.unizg.hr
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how to improve the route according to the available funding. It also offers an investment plan and an 
outline of the benefits of upgrading the infrastructure. 
 
This guide is organized in the following way: first, all modules of the SCRT are introduced and 
explained. Later, the Assessment Modules are thoroughly and individually explained in a step-by-step 
manner. Within Annex 1, an overview of data sources used for calculation algorithms is given. 
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5.2. Safe Cycling Routes Toolkit – What is it? 

The Safe Cycling Routes Toolkit (SCRT) is a cycling safety assessment toolkit. The SCRT allows 
users to select an infrastructure layout on selected parts of the observed route and assess them for 
safety. Based on the defined cross-section information, best practices, and available research, traffic 
flows and safety ratings from the existing methodologies, the platform guides the user through cycling 
infrastructure comparison, recommended upgrade strategies, and/or road safety infrastructure 
countermeasures on critical locations. The toolkit makes recommendations based on the algorithm 
that will take into account cycling user risks from ECS, iRAP, and CycleRAP methodologies, cycling 
infrastructure reduction potential, and infrastructure costs considering also the restraints that might 
apply in different common scenarios. 
 
The toolkit is organized into 4 sections: Getting started section, the Document repository, the 
Assessment modules, and the Conversion tool. Each of the sections is explained in this chapter, with 
the Assessment modules section explained in greater detail in Chapter 3. 
 
Since its practicality and benefits should be available to everyone, the SCRT toolkit is free to use. The 
platform can be accessed at https://sabrina-scrt.eu/scrt/ while password/username access can be 
obtained by contacting scrttool@gmail.com or using the registration feature of the tool. 
 

 Assessment methodologies utilized within the toolkit. 

The three methodologies ECS, iRAP, and CycleRAP are the base of the toolkit. Each of them is 
shortly elaborated on within this sub-chapter. 
 
European Certification Standard (ECS)24 is a cycling route assessment methodology developed by 
European Cyclists’ Federation (ECF). The main goal of ECS is to improve the quality of EuroVelo, the 
European cycle route network, as well as to provide quality control to motivate different target groups 
with varying levels of experience to use the certified transnational routes. The methodology can be 
used in different stages of route development: planning of the route, route survey, action plan, 
certification of the route, and certified route. During these stages, ECS plays various roles. 
 
The primary objective of iRAP is the reduction of fatal and serious injury accidents using proposed 
infrastructure-related countermeasures. There are four RAP protocols: Crash Risk Mapping, Star 
Rating, Performance Tracking, and Investment Plans. The most important protocol for this toolkit is 
the iRAP Star Rating.25 It focuses on road elements that have been associated with crash risk. Star 
Rating methodology can assess roads while considering the safety needs of different road users, e.g. 
cyclists, motorized vehicles, motorcyclists, and pedestrians, since one road may have a different 
ranking for different road user types. 
 
The overall aim of CycleRAP26 is to reduce the risk of road crashes for cyclists and users of other 
light mobility vehicles. This methodology aims to provide a way to objectively measure and benchmark 
safety for cyclists and other users. It also aims to evaluate the existing network’s capacity to cater to 
rapidly increasing demand or increase in new vehicle types, as well as to prioritize funding and 
investment into bicycling and light mobility infrastructure. It uses crash initiation factors, crash triggers, 
and severity determinants to calculate the CycleRAP scoring. This methodology focuses on conflicts 
with vehicles, conflicts between bicycles and/or light mobility vehicles, conflicts with pedestrians, and 
crashes which do not involve other road users. 

                                                
24 https://eurovelo.com/download/document/ECS-Manual-2021_online.pdf 
25 https://irap.org/3-star-or-better/ 
26 https://irap.org/cyclerap/ 

https://sabrina-scrt.eu/scrt/
mailto:scrttool@gmail.com
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 Getting started section 

The Getting started section offers the user multiple options, as can be seen in Figure 45. On the right-
hand side, there are the following options: 

- Video tutorials – YouTube videos with a thorough explanation of how to use the platform. 

- Manuals – pdf files with thorough explanations on how to use the platform. 

- Frequently Asked Questions – a section where all frequent questions that the users might 

have are addressed 

The left-hand side features the following options: 

- Register or Log in – explained below. 

- Back to home – this button returns the user to the home screen. 

 
Figure 45 – Getting started section 

Figure 46 and Figure 47 present the Register and Login menus. The Log in menu also offers the user to 
reset the password and register. The register menu also offers the user the option to log in or contact 
support for help. 

 
Figure 46 – Log in menu 
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Figure 47 – Registration menu 

After the registration process is completed by entering your e-mail and desired password, you will 
receive a confirmation e-mail. SCRT administrator will need to approve your request and assign you 
a username. If this does not happen in a short amount of time (within one or two working days), 
contact SCRT support regarding this issue. 

 Document repository 

The document repository can be accessed by clicking on the Document repository icon on the 
homepage, either on the left-hand side or on the right-hand side, as presented in Figure 48. 

 

Figure 48 – Accessing the document repository 

It contains sections regarding: 

- SABRINA project deliverables from Work Packages 1 and 2, 

- Cycling factsheets + Best Practices report, 
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- SCRT tool guidelines, and 

- Pilot project summaries (to be delivered). 

Administrator-level users have special allowances on the interface to create additional or update 
existing sections/folders. The possibility to download documents as well as view them on-screen is 
available for all users. The portal can store documents in different file formats, such as .ppt, .doc, and 
.pdf formats. Unregistered users can view and download the files while administrator-level users can 
upload, name, and sort the documents per relevant sections. Figure 49 shows the start page of the 
Document repository. 
 

 
Figure 49 – Document repository homepage 

After clicking on any of the folders, the user is presented with a menu of additional folders and files 
regarding cycling safety (Created within the SABRINA project). Figure 50 presents the extended view 
of available folders and files. 
 

 

Figure 50 – Document repository extended view 

 Assessment modules 

The Assessment modules section features 5 modules: Cycling Cross-sections, Route 
rating/comparison module, Countermeasure module, Safer Cycling Infrastructure Investment Plan 
(SCIIP), and GIS module. To enter the modules menu, the user should first access Assessment 
modules by clicking the Assessment modules button on the home screen, as shown in Figure 51. 
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Figure 51 – Accessing assessment modules 

The Cycling Cross-sections module enables users to inspect all cross-sections which were entered 
within the SCRT database. To enter this module, the user should click on the Go to button next to the 
Cycling Cross-sections label in the Assessment modules menu, as shown in Figure 52. 

 

Figure 52 – Accessing Cycling Cross-sections 

Cross-sections are enabled by selecting the cycling infrastructure type of the cross-section, and then 
selecting ranges (from high to low) for Pedestrian flow, AADT, Vehicle speeds, and Cycling flow. 
Selecting a certain cross-section from the user data input interface presents that cross-section to the 
user, displaying all the relevant information regarding the shown cross-section’s name, description, 
image, cost in € per 100 m, accident reduction potential, iRAP Star Rating, CycleRAP risk score, 
Safety score, Speed limit, and relevant traffic flow information. 
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The Countermeasure module offers feasible upgrade suggestions to the current road concerning 
safety. To enter this module, the user should press the Go to button next to the Countermeasure 
module label, as shown in Figure 53. 

 

Figure 53 – Accessing the Countermeasure module 

The module is an extension of the route rating/comparison module. Users can load a previously saved 
route and select the desired scope of investment (Investment in € per 100 m). Users can 
exclude/include certain cross-sections from the assessment by clicking on include/hide next to the 
desired cross-section in a separate menu. The countermeasure module presents optimal upgrades 
of the baseline (existing) cross-section to the user. Suggested improvements are listed in a tabular 
form per baseline cross-section. They indicate the price of an investment, and also indicate how many 
kilometers of defined cross-sections the upgrade should be applied.  

Safer Cycling Infrastructure Investment Plan (SCIIP) cost and benefits module is envisioned as 
an extension to the Countermeasure module for users who wish to assess the most favorable cost-
benefit countermeasure out of those cross-sections which are selected as feasible by the 
countermeasure module. To access this module, the user should press the Go to button next to the 
Safer Cycling Infrastructure Investment Plan (SCIIP) label, as shown in Figure 54. 



    

                                          | Output T4.1 

105 

 

Figure 54 – Accessing SCIIP module 

An additional set of accident (Cycling deaths within respective period, fatality underreporting factor, 
fatal to serious injury ratio) and economic (GDP per capita in €, discount rate, the value of life, serious 
injury multipliers, and analysis period) data is required by the user to perform the SCIIP assessment. 
Once the user selects desired upgrades for each cross-section, the SCIIP module presents the user 
with results regarding total fatal and serious cyclist injuries (FSI) which can be prevented, safety 
benefits, estimated costs, benefit-to-cost ratio, safety score upgrade, and cost per FSI saved in a 
tabular form. Total route estimation is followed by an individual cross-section assessment. 

Within the Route rating/comparison module, users can attribute cross-sections, flows, and speed 
limit attributes to a route which were defined in a GIS module. To access this module, the user should 
press the Go to button next to the Route rating/comparison module label, as shown in Figure 55. 

 

Figure 55 – Accessing the Route rating/comparison module 
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Once the entire length of the route has its cross-sections attributed, users will have the option to save 
the route and/or view results. For each route, the route rating/comparison module will provide results 
in tabular form regarding CycleRAP, iRAP, speed, and flow information. Additionally, ECS attributes 
that were previously added within the GIS module on the route will also be assessed and presented. 

Within the GIS module, users can select map layers, and define route geometry on the map either 
by drawing/editing centrelines manually or by importing outside vector layers into the GIS module. To 
access the module, the user should click on the Go to button next to the GIS module label, as shown 
in Figure 56. 

 

Figure 56 – Accessing the GIS module 

For each route, users are prompted to split the route where cross-section layouts change, and they 
can also enter relevant ECS point attributes. Users can then save the route to do a full route 
assessment in other modules.  

 Conversion tool 

SCRT includes a tool that can convert collected compatible georeferenced infrastructure feature data 
in .csv format (common attributes) between iRAP and ECS methodologies.  

Figure 57 shows the way to access the conversion tool. 
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Figure 57 – Accessing the conversion tool 

In order to convert the file, it is necessary to upload it in the appropriate iRAP or ECS upload file 
format. Examples of iRAP and ECS .csv files (opened in Microsoft Excel) are shown in Figure 58 and 
Figure 59. 

 
Figure 58 – iRAP .csv file in Microsoft Excel 
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Figure 59 – ECS .csv file in Microsoft Excel 

After selecting the appropriate file type, the user should click the Choose File button, as shown in 
Figure 60.  
 
 

 

Figure 60 – Conversion tool start page – choosing a file 

After the file has been chosen, the next step is to click the Upload this file button (shown in Figure 61), 
to upload the file. 
 

 
Figure 61 – Conversion tool start page - uploading a file 
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After pressing the Upload this file button, the File received notification will show up, as presented in 
Figure 62. The user should then press the Next button. 

 

Figure 62 – Conversion tool after receiving the file 

Figure 63 presents the screen after the platform detects the file. The user then has the option to press 
the Next button or the New upload button, which takes the user back to the start screen of the module.  

 

Figure 63 – File detected in conversion tool 

Figure 64 shows the results of the conversion. The user has the option to download the converted files 
by pressing the Download button or uploading new files using the New upload button. The 
minor_sections-test.dsv conversion output file, opened in Microsoft Excel, is presented in Figure 65. 
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Figure 64 – Results of the conversion 

 
Figure 65 – Conversion tool output .dsv file in Microsoft Excel 
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5.3. Assessing your cycling route with the SCRT 

This section is a step-by-step guide per module that will enable the users to assess their cycling route 
with an emphasis on cycling safety. Through its five modules, the user can obtain all relevant 
information about the iRAP and CycelRAP rating of the current state of cycling infrastructure, as well 
as various information about potential improvements, their cost, and their impact. 

 Cycling cross-section module – browsing safety and price information 

This module presents the user with the option to choose between various infrastructure layouts while 
taking into account the traffic situation (flow of pedestrians, vehicles, and cyclists, as well as vehicle 
speed). The result of this input is a set of safety scores, costs per 100 m, the service life of 
infrastructure, and other information which are explained below. 

Figure 66 presents the start screen of this module. 

 

Figure 66 – Cross-section module start page 

The user is presented with a set of choices. Firstly, the user should choose the appropriate 
infrastructure type from the drop-down menu. Table 6 displays infrastructure types that are available 
for selection.  
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Table 6 – Infrastructure types in SCRT 

Name Image Description 

Dedicated bicycle lane 
on a roadway 

 

An on-street lane intended 
for use by bicycles/light 
vehicles, which is out of the 
main path of large, 
motorized vehicles and 
marked accordingly. 

No VRU infrastructure 

 

Bicyclists/light vehicles use 
the same street space/path 
as large, motorized vehicles. 

Segregated bicycle 
path 

 

An off-street path that is 
intended for use by 
bicycles/light vehicles only. 

Barrier-protected bike 
lane 

 

A dedicated bicycle path 
separated from traffic by a 
physical barrier. A physical 
barrier must be sufficient to 
restrain a vehicle from 
entering the bicycle facility at 
the posted speed limit. 
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Shared roadway 
(Sharrow) 

 

Shared Lane Markings 
(SLMs), or “sharrows,” are 
road markings used to 
indicate a shared lane 
environment for bicycles and 
automobiles. Among other 
benefits, shared lane 
markings reinforce the 
legitimacy of bicycle traffic 
on the street, recommend 
proper bicyclist positioning, 
and may be configured to 
offer directional and 
wayfinding guidance. 

Shared use path 
(Pedestrian/Cyclist) 

 

An off-street path that is 
intended for use by 
bicycles/light vehicles and 
pedestrians. Multiuse paths 
are generally wider with 
signage indicating it as such. 

Sidewalk 

 

An off-street path intended 
for pedestrian use. Cyclists 
often utilize this space if no 
adequate cycling 
infrastructure is provided. 

Wide road shoulder 

 

Space on the street (but out 
of the direct path of large, 
motorized vehicles) used by 
bicyclists/light vehicles. It 
may be unmarked. 

 
 
Clicking on any of the infrastructure types presents the user with a graphical representation of the 
type on the right-hand side of the screen. 
 
Afterward, the user chooses parameters that describe the traffic situation at the cross-section. All 
parameters are rated as low, medium, and high. The four parameters for which ranges will need to 
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be selected are pedestrian flow, AADT (vehicle flow), vehicle speed, and cycling flow. Table 7 presents 
the values used to rate each parameter. 
 

Table 7 – Values for the calculation of parameters 

Infrastructure type [Select one of the infrastructure types from the slider] 

Pedestrian flow 
High = Above 300 
pedestrians per hour 

Medium = From 26 
to 300 pedestrians 
per hour 

Low = Below 26 pedestrians 
per hour 

Vehicle flow 
High = Above 10,000 
vehicles per day 

Medium = From 
5,000 to 10,000 
vehicles per day 

Low = Below 5,000 vehicles 
per day 

Vehicle speeds 
High = Above 61 
km/h 

Medium = Between 
31 km/h and 60 km/h 

Low = 30 km/h per hour or 
lower 

Cycling flows 
High = Above 300 
cyclists per hour 

Medium = From 26 
to 300 pedestrians 
per hour 

Low = Below 26 cyclists per 
hour 

 
Once the users click on the adequate value of each parameter, they are presented dynamically, in a 
tabular form, as shown in Figure 67. 
 

 
Figure 67 – Values of traffic parameters in the platform 

Clicking the Apply button provides the user with the iRAP Star Rating score and the CycleRAP risk 
level, as well as a textual description of the complete situation at the cross-section, as presented in 
Figure 68.  
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Figure 68 – Results of assessing the cross-section 

The platform offers the possibility of exporting files as iRAP, CycleRAP, and ECS files for a given 100 
m segment, as shown in Figure 69. 

 
Figure 69 – Exporting cross-section results 
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The second, lower part of the result screen presents the user with additional information about the 
cross-section in a tabular form, as presented in Figure 70.  
 

 
Figure 70 Additional information about the cross-section 

The attributes included are: 

- Cross-section ID. 

- Cross-section name – same as the infrastructure type in the input menu. 

- Cost in € (100 m) – Cost per 100 m of building the infrastructure. 

- Reduction potential – The reduction potential factor describes the reduction in likelihood 

and severity of an accident (for example, a reduction potential of 0.25 means that the 

likelihood of an accident with severe consequences or death is reduced by 25% when 

compared with no dedicated cycling infrastructure). 

- Vehicle flow – the same as vehicle flow in the input menu. The vehicle flow in this case 

represents the AADT (Average Annual Daily Traffic) which represents the amount of 

average traffic (for one day) on a yearly basis. This parameter shows how busy a road is. 

- Safety score – Sum score of 4 different accident types from iRAP and CycleRAP (Bicycle 

to vehicle, single bicycle, bicycle to bicycle, bicycle to pedestrian) methodologies. A lower 

score means that the cross-section is safer. 

- iRAP score – presented in the top part of the screen. The Star Rating score given by iRAP 

represents an objective measure of the level of safety of a road. It ranges from 1 to 5 stars 

with 1 being very unsafe and 5 being very safe. 

- CycleRAP – presented in the top part of the screen. CycleRAP is based on risk levels, 

ranging from Extreme risk to Low risk. Extreme risk presents a very low safety level for 

cyclists while Low risk presents the highest safety level for cyclists. Other risk levels are 

High risk and Medium risk. 

- Pedestrian flow – the same as pedestrian flow in the input menu. The pedestrian flow in 

question is the one measured during the peak hour of the day. 

- Cycling flow – the same as cycling flow in the input menu. The cycling flow in question is 

the one measured during the peak hour of the day. 

- Service life (Years) – several years after which the object (marking or important 

infrastructure elements) should be renewed. 
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- Speed (km/h) – the same as vehicle speed in the input menu. While the speed noted is 

the legal speed limit, users can instead consider operating speeds when selecting this as 

well. 

Results of the cross-sections module help the users get an estimate of cyclist safety in various traffic 
situations, and the module can be used as a quick on-glance safety assessment of a certain type of 
infrastructure under given flow and speed criteria. 
 

Within the module, it is also possible to define your own cross-section. Custom-defined cross-sections 

can be used in other modules and applied on any route. If users wish to create their custom cross-

section, they can do so by clicking on icon within the Browse cross-sections window, 

as presented in Figure 71. 

 

Figure 71 – Accessing new cross-section feature 

The following window will be presented (Figure 72) where users can input their data for the section. 
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Figure 72 – Custom cross-section entry data requirements 

Once assigned, this cross-section can be used within all modules for route assessment or can be 

browsed if selected under “infrastructure type”. Custom cross-sections will have [CUSTOM] before 

the name, as seen in Figure 73.  

 

Figure 73 – Custom cross-section selection option 
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 GIS module – defining the route  

 Basic GIS system interfaces and options 

The GIS module user interface (Figure 74) can display different Geographic Information System (GIS) 
maps and data layers. The Base layer provides a background for contextualizing the working layers. 
Several different mapping services are supported, including Google Maps and OpenStreet Map. 
Overlays are working layers used for additional relevant information.  

 
Figure 74 – GIS module User Interface 
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The interface consists of 6 main options: 
1. Layers option 

2. Find option 

3. Print option 

4. Tools option 

5. Other option 

6. Data option 

Each of the main options of the GIS module can be seen in the figure below (Figure 75). 

 
Figure 75 – GIS module system interface commands 

The “Layers” option contains four different tabs: Base layers, data layers (Overlays), Active layers, 
and the Legend. The base tab contains the default public base layers that are used as a background 
(map) layer: Open Street Map, Google Maps, and Google Satellite (Figure 76). Other base layers 
include plain white and plain black backgrounds. All base layers can be also displayed in grayscale. 
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Map scaling 
options and 
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Figure 76 – Layer options – Baselayer (OSM, Google Maps, Google Satellite) 

The overlays tab includes 2 different “folders”, each one containing different data layers (Figure 77). 
The “Spatial project” folder contains uploaded geometry data layers, and the “SCRT” folder contains 
layers that include cycling routes (“Routes”), separated sections of the route (“Route sections”), and 
various ECS point attribute groups. 
 

 
Figure 77 – LAYERS option - Overlays tab 

The active tab shows current active layers that are shown on the map view. These layers can be 
hidden or removed from the current map view.  

User-
uploaded 
geometry 

Route and 
ECS vector 
layers 
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The find option is used to list and find all of the available data within the GIS module system (Figure 

78). The list is presented in the form of a table with the individual items in rows. Clicking on an item 
pans the map and zooms to the selected item, opening the item options and attributes window. The 

attributes of individual items in the table are presented in columns. The magnifying glass icon ( ) 

opens an additional window where data can be filtered. The ( ) icon is used to show the desired 
data present inside existing polygons by clicking on the “Select on the map” option or to list the data 
inside of a new polygon that can be created manually by clicking on the “Draw a polygon” option. The 
“Show results on map” option can be selected so that only the data currently listed in the table is 
displayed on the map.  

 
Figure 78 – FIND option 

Figure 79 shows the print option. Selecting the print option opens the resizable window and printing 
options which include the paper size, orientation, scaling, and other options. Clicking on the “Print” 
button exports a .PDF file with the map and the displayed data inside the smaller rectangle of the 
resizable print area window. 
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Figure 79 – Print options 

 

Measurement Tools allows performing 4 different types of measurements on raster images: 
measuring length, area, radius, and capturing location coordinates. Figure 80 shows the “Length” 
measurement feature. Any length can be measured on a raster satellite image or any vector layer 
(e.g. lane width or distance to specific objects along the road). 

 
Figure 80 – TOOLS option – Length 
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Figure 81 –TOOLS option – Area 

 
Figure 81 shows the “Area” measurement option. After drawing a polygon, around an observed area, 
the surface for this area is automatically measured and displayed. Figure 82 shows the “Radius” 
measurement tool. By using this tool, a circle of different radii can be constructed based on three 
points selected on the map. The radius of the created circle is automatically measured and shown on 
the map. 

 
Figure 82 – TOOLS option – Radius 

Three points should be placed: 
first at the beginning, second 
at the middle, and at third at 
the end of the arc of the curve. 
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Figure 83 – TOOLS option – Location coordinate 

 Defining your cycling route in GIS module – Step-by-step guide 

The main purpose of the GIS module is to define the geometry of the route and its basic 
characteristics. When opened, it presents the users with an OpenStreetMap (OSM) map with the 
possibility to choose different viewing options (Google Maps, Google Terrain, and Google Satellite) 
in the Base tab, as presented in Figure 84. 

To use the map, the user can use the mouse wheel to zoom in/out of where their mouse pointer is. 
By holding the mouse wheel or the left click-button, the user can move throughout the map. This is 
important to keep in mind when drawing the route. 

 

Figure 84 – Base tab of the GIS module 
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Once the user has its desired map layer background and has selected a location to begin drawing the 
route, the user should select the Overlays tab and then click on an empty checkmark next to “Routes”, 
as shown in Figure 85.  

 

Figure 85 – Routes option activated in GIS module 

When “Routes” is “checkmarked”, the user should click on the three dots to the right side of the 
“Routes text”, and then click on “Edit geometry” (Figure 86). This will open edit mode where the route 
can be drawn. 

 

Figure 86 – Using the Edit geometry option 

 

In the edit mode, the user can now begin drawing the route by clicking on  ”add line” icon. Clicking 
the first point on the map defines the starting point of the route. Each next click presents the next point 
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of the route, with segments between them being straight lines. Clicking the mouse wheel enables the 
user to move around the map in all directions while also adding new points on the route (Figure 87). It 
is also possible to zoom in and out during the creation of the route.  

 

Figure 87 – Creating a route 

Once the user is done with the final point, that point should be double-clicked to finish the route. One 

other button to keep in mind is the  edit geometry button which can be used to edit the centreline 
of the route. Once the route is drawn, the Save icon should be clicked.  

 

Figure 88 – Using Edit geometry and Save button 

If the user is satisfied with the layout of the route (or does not wish to save), the red X icon next to the 
save icon should be clicked to leave edit mode.  

Once the user leaves edit geometry mode either by canceling or saving the route, they should click 
on the route centreline which was created for the route (if there are multiple checkmarks enabled 
within overlays, the user will be prompted to select one of the layers in some cases. If this happens, 
the user should click on “Routes”). Once the route is selected, a special window in the right upper 
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corner of the screen will open where the route can be assigned a name. After naming the route, the 
user should click save (two clicks on a save button are required; be mindful of a popup message 
which confirms that the name of the route was saved), and then click on the “Add cross-section” button 
(Figure 89). Clicking on “x” in the upper right corner of this new window deselects the route. 

 

 
Figure 89 – Creating, naming, and saving the route; Adding cross-sections 

Once the previous step is completed, the user should uncheck the checkmark next to “Routes” and 
click the checkmark next to “Route sections” (Figure 90). Then, the user should click on three dots on 
“Route sections” and when a new window appears, click “Edit geometry”. Edit geometry mode will 
turn on again where the route can be selected and cross-sections can be split. 

 

Figure 90 – First step in creating Route sections 
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Once edit mode is accessed, the user should click on the route centerline. If the route cannot be 
clicked on, the user should zoom in or click on “Zoom za prikaz vektorja” (English translation will be 

updated soon) which has appeared on the screen. The  “Split objects” icon is used to split the route 
into multiple sections where the user will attribute various cross-sections for this route by making a 
line that will cut/intersect the route. Double-clicking the final point on the line completes the split 
process, as presented in Figure 91. 

 

Figure 91 – Second step in creating Route sections 

This process should be repeated until the route is adequately split. If  is greyed out, the user 
should click on the route or zoom in. Once the process is complete, the user should click on save 

and then on red “x” next to save.  

The route is now completed and is ready to be assessed in the route rating module.  

 Adding ECS point attributes within the GIS module 

It is also possible to add ECS point attributes in the GIS module. However, this is not a mandatory 
action since the route can be assessed in other modules without any ECS point attributes. A single 
point can represent multiple services, obstacles, or attractions. For example, a point located on the 
main crossing of a small town can represent all the different categories of accommodation and food 
services available in the town. Another point can include the evaluation of safety hazards (dangerous 
crossing), physical obstacles (high curb), and legal continuity (obligation to dismount). 

1. Click on a route once 
edit geometry mode is 

enabled. 

2. Click on Split objects. If 
the icon is greyed out, 

zoom in or click. 

3. Split the route by clicking 
on two sides of the route. 
Double click on the final 

point. 

4. Click on a route and 
repeat steps until 

completed. 

5. Save and exit 



    

                                          | Output T4.1 

130 

The following types of points are defined: 

- crossing/obstacles, 

- attraction, 

- signing, 

- public transport, 

- accommodation/food, 

- information, 

- bike service, 

- rest place, and 

- other. 

The platform takes the point attributes into account and presents ECS results in the output of the 
route rating module. The following section explains how to add ECS attributes. 
 
The first step involves clicking on checkmarks next to “Routes” and “Survey point attractions” (Figure 

92). 

 
Figure 92 – First step: clicking Routes and Survey point attractions 

To see present crossings more clearly, the map background should be changed to Google Satellite 
in the Base layer tab. If the user has visibility issues, the “display layer in grayscale” option should be 
activated (Figure 93). 
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Figure 93 – Enabling Google Satellite and Grayscale option 

The user should then return to the Overlays tab and click on three dots to the right side of “Survey 
points attraction” and later click Edit geometry to open edit mode (Figure 94). 
 

 
Figure 94 – Accessing the Edit geometry option 

Within the edit mode, the user should click on ”add-point” icon and add any point which can be 
defined as an attraction according to the ECS manual. It should be made sure that the point is 
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located on the route line (The line intersects the point). The process should be continued until all 
desired locations are added (Figure 95). 
 

 
Figure 95 – Adding new points to the route 

The process should be continued until all desired locations are added. Once it is completed, the user 
should click on Save and exit the edit mode (Figure 96). 
 

 
Figure 96 – Saving and exiting edit mode 

When the user leaves edit mode, the three dots next to “Survey points attraction” should be clicked, 
and, afterward, the attribute table button (Figure 97). 

Add a point attribute ON 

the route. 
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Figure 97 – Accessing the attribute table 

All ECS attraction attributes can be seen within the attribute table (Even from the other routes), so 
they can be filtered for this route by clicking on „draw a polygon“ (Figure 98), after which the rough 
polygon around the route can be drawn, which will then select only new attributes. Once the polygon 
is defined, accept should be pressed when the window prompts the user to search within the selected 
area to select only ECS attributes for the route (Figure 99). 

 

 
Figure 98 – Accessing the Draw a polygon option 
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Figure 99 – Window with drawn polygon and a list of attributes inside it 

The user should click on each of the points and name them (Clicking on the point in the attribute table 
selects it and zooms in on the point’s location). “Cultural heritage” will be used for all the attractions 
in this example. The save button should be clicked once the ECS survey point is named (Figure 100). 
The process should be repeated until all the points have been named appropriately. ECS manuals 
from ECF should be consulted regarding appropriate naming and attribute groups. 
 

 
Figure 100 – Naming ECS survey points 
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Now, all the ECS attractions on the route have been recorded and can be seen within the route rating 
module once they load and assess the route within that module. They are presented in a list in Figure 

101. 

 
Figure 101 – Survey point attraction list 

 Route rating/comparison module 

This module enables the user to – according to the infrastructure type and the traffic situation – rate 
the entire route combination, give additional data about the route combination, and compare the route 
combination to other route combinations and other routes. The results which can be obtained using 
this module are described below. 

Once entering this module, the user is presented with the following options, as presented in Figure 

102. 

 

Figure 102 – Route rating start screen 

If the user wishes to rate the previously saved route (routes are defined in the GIS module, please 
refer to the GIS module chapter to gain insight on how to do the route definition); this can be done by 
selecting it from the drop-down menu. If the user wishes to compare two routes instead, the Compare 
routes button should be used. Routes comparison will be presented later on. 

After selecting the route, the user is presented with a series of available options, similar to the cross-
sections module. Figure 103 presents the two important input areas: combination name and section 
information (labeled below).  
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Figure 103 – Two input areas: Combination name and Section information 

Firstly, the user should add the name of the combination that is being created. Entering the 
combination name is vital if the user wishes to save the given parameters. Then, the user should 
choose the appropriate infrastructure type from the drop-down menu. The following infrastructure 
types are available: 

- Dedicated bicycle lane on a roadway. 

- No VRU infrastructure. 

- Segregated bicycle path. 

- Barrier-protected bike lane. 

- Shared roadway (Sharrow). 

- Shared use path (Pedestrian/Cyclist). 

- Sidewalk. 

- Wide road shoulder. 

Afterward, the user chooses parameters that describe the traffic situation at the cross-section. All 
parameters are rated as low, medium, and high. The four parameters for which ranges will need to 
be selected are pedestrian flow, AADT (vehicle flow), vehicle speed, and cycling flow. Table 3 
presents the values used to rate each parameter. 
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Table 8 – Values for the calculation of parameters 

Infrastructure type [Select one of the infrastructure types from the slider] 

Pedestrian flow 
High = Above 300 
pedestrians per hour 

Medium = From 26 
to 300 pedestrians 
per hour 

Low = Below 26 pedestrians 
per hour 

Vehicle flow 
High = Above 10,000 
vehicles per day 

Medium = From 
5,000 to 10,000 
vehicles per day 

Low = Below 5,000 vehicles 
per day 

Vehicle speeds 
High = Above 61 
km/h 

Medium = Between 
31 km/h and 60 km/h 

Low = 30 km/h per hour or 
lower 

Cycling flows 
High = Above 300 
cyclists per hour 

Medium = From 26 
to 300 pedestrians 
per hour 

Low = Below 26 cyclists per 
hour 

 

The map in the route rating module can be used to view the location of the cross-section. The left 
mouse button can be used to move around the map while the mouse wheel can be used to zoom in 
or out. Figure 104 shows the position of the map. It can be noted that the route is zoomed out compared 
to Figure 103 to showcase its ability to move and zoom in/out on the map. 

 

Figure 104 – Route section map 

More options are available to the user: to load a saved route and view its results, and define a new 
route in GIS, as presented in Figure 105. The user can also reset parameters by clicking the Reset 
button, next to Options. 
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Figure 105 – Additional options in the route rating module 

Also, the user is offered two options: to apply the parameters and save them or to apply the 
parameters and view them without saving them. This function is presented in Figure 106.  

 

Figure 106 – Applying and saving or viewing the route 

By applying the given parameters, the following results are presented (Figure 107). 
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Figure 107 – Route rating output 

The user can view the total cost and the share of the following aspects throughout the route: Star 
Rating, CycleRAP score average, Vehicle flow (AADT), Pedestrian flow, Cycling flow, and Speeds. If 
ECS parameters have been added, Route attractiveness and Route crossing or obstacles will also 
be calculated and presented. The total number of 100 m sections and the share of each type of 
infrastructure are also presented.  

The comparison tool enables users to compare two routes or two route combinations (for example, 
current state combination and planned state combination). The routes or route combinations are 
chosen using the drop-down menu, presented in Figure 108. 
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Figure 108 – Compare routes start screen 

After choosing two different routes or route combinations to compare, the user will – after clicking 
the Compare button – be able to see the results of the comparison, presented in Figure 109. 

 

Figure 109 – Compare routes output 

The comparison list presents the user with several differences (presented in %), in the aspect of Cost, 
Safety improvement (SRS), CycleRAP score average, Vehicle flow (AADT), Pedestrian flow, Cycling 
flow, Speeds, and in the number of sections. The comparison of Route attractiveness and Route 
crossing or obstacles are available if the user inputs ECS parameters. All parameters for both routes 
are also presented next to the data about the route differences. 

 Countermeasure module 

The countermeasure module offers the user ability to select a route or route combination and an 
acceptable price for 100 m (in euros). After entering this information, the module will offer options that 
are affordable for the user, which will improve the Safety Score. The input menu can be seen in Figure 

110. 
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Figure 110 – Countermeasure module start screen 

As in previous modules, the user can also access the following options: Load the saved route and 
Define a new route in GIS, as presented in Figure 111.  

 

Figure 111 – Countermeasure module additional options 

After clicking Apply and assess, the user will be presented with the following information, with an 
example provided in Figure 112. 

 

Figure 112 – Countermeasure module output 

For each cross-section, an individual row presents a viable option for the route, which can be 
considered. The first column presents the current infrastructure facilities while the second presents 
the potential upgrades which are affordable for the user. The third column presents the price of the 
upgrade while the last two columns present the Safety Score before and after the upgrade. This 
module can help the user make an appropriate strategic decision regarding the network upgrade. 

 Safer Cycling Infrastructure Investment plan (SCIIP) modules 

The Safer Cycling Infrastructure Investment plan (SCIIP) module enables users to calculate the 
safety benefits and costs and plan for investment. This is done by choosing a route and inputting 
the data presented in Figure 113 and explained below. 
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Figure 113 – SCIIP module input menu 
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After selecting the chosen route, the user should select viable upgrades for all cross-sections. 
Additional data is required: 

- Reported deaths – cycling deaths that were recorded on the observed network. 

- Years covered – the period which is analyzed. 

- Fatality underreporting factor – represents the percentage of underreporting fatal 

accidents. If the percentage is 10%, 1.1 is written. Underreported fatalities are those which 

have occurred but have not been recorded. 

- Analysis period – number of years which determine the end of the analysis period (20 is 

recommended). 

- Discount rate – it is used to estimate net present values. iRAP recommended value is 4% 

but this can be adjusted depending on the usual practice in each country. 

- GDP per capita – Gross Domestic Product, expressed in Euros, current prices. 

- Value of life multiplier – iRAP recommends a value of 70. 

- Value of serious injury – percentage expressed the value of serious injury compared to the 

Value of life. 

- Serious injury to fatality ratio – the ratio of serious injury accidents compared with fatal 

accidents. 

After inputting this data, the user should click the Apply and assess button, presented in Figure 114. 
This way, the platform calculates the relevant output data. The Options button at the top of the screen 
provides the user with two options: Load the saved route and Assess a new route in GIS. The input 
data can also be reset. 
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Figure 114 – Applying the input data in SCIIP module 
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Figure 115 presents the output data calculated by the platform. 

 
Figure 115 – SCIIP module output 

The output presents the safety benefits and costs of infrastructural upgrades, the Fatal and Serious 
Injuries (FSIs) saved for the defined analysis period, cost per FSI saved, as well as the program 
Benefit-cost ratio (BCR) for the defined analysis period. 
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5.4. Annex 1 – Data sources 

The data used in the research was obtained from various sources and they are presented in this 
Annex. At the moment, there is a lack of adequate scientific data on the impact of cycling infrastructure 
on accidents in which cyclists have been involved. This is why the SCRT tool – besides the default 
values for each infrastructure type – has an option for the user to define their values to update the 
data as they see fit (once more research becomes available). Furthermore, this option will enable the 
user to assess the safety of their cycling routes with data that is closer to their national standards. 
 
Table 9 presents the costs, reduction potential, and service life of each infrastructure type.  
 
Table 9 – Costs, reduction potential, and service life of infrastructure types 

Nr Infrastructure type 
Cost in € (100 

m) 
Reduction 
potential 

Service life 
(Years) 

1 No VRU infrastructure 0 0 0 

2 Shared roadway (Sharrow) 533 0.19 5 

3 Wide road shoulder 18,993 0.71 25 

4 
Dedicated bicycle lane on the 
roadway 1227 0.5 6 

5 
Shared use path 
(Pedestrian/Cyclist) 131,774 0.6 20 

6 Sidewalk 10,910 0.41 40 

7 Segregated bicycle path 31,598 0.842 20 

8 Barrier-protected bike lane 20,932 0.52 20 
 
The No VRU infrastructure type is described as Bicyclists/light vehicles using the same street 
space/path as large, motorized vehicles (International Road Assessment Programme (iRAP), 2022). 
The cost, reduction potential, and service life are 0 because the infrastructure already exists and there 
is no safety improvement. 
 
Shared roadways (Sharrow) are defined as road markings used to indicate a shared lane environment 
for bicycles and automobiles. Among other benefits, shared lane markings reinforce the legitimacy of 
bicycle traffic (National Association of City Transportation Officials (NACTO), n.d.). The price for 100 
m was obtained from (City of Bellingham, 2014). The reduction potential was obtained from (Crash 
Modification Factors Clearinghouse, 2012), and the service life was also obtained from (City of 
Bellingham, 2014).  
 
A wide road shoulder is defined as space on the street (but out of the direct path of large, motorized 
vehicles) used by bicyclists/light vehicles. It may be unmarked (International Road Assessment 
Programme (iRAP), 2022). The cost per 100 m was obtained from (Benni, Macaraig, Malmo-Laycock, 
Smith Lea, & Tomalty, 2019), the reduction potential from (Federal Highway Administration, 2013), 
and the service life from (Wisconsin Department of Transportation, 2019). 
 
A dedicated bicycle lane on the roadway is defined as an on-street lane intended for use by 
bicycles/light vehicles, which is out of the main path of large, motorized vehicles and marked 
accordingly (International Road Assessment Programme (iRAP), 2022). The cost per 100 m was 
obtained from (City of Bellingham, 2014), the reduction potential from (Schmitt, Study Finds Protected 
Bike Lanes Increase Traffic Safety for Everyone-Including Drivers, n.d.), and the service life from (City 
of Bellingham, 2014). 
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A shared-use path (Pedestrian/Cyclist) is an off-street path that is intended for use by bicycles/light 
vehicles and pedestrians. Multiuse paths are generally wider with signage indicating it as such 
(International Road Assessment Programme (iRAP), 2022). The cost per 100 m was obtained from 
(Bushell, Poole, Zegeer, & Rodriguez, 2013) the reduction potential from (Schmitt, Study Finds 
Protected Bike Lanes Increase Traffic Safety for Everyone-Including Drivers, n.d.), and the service 
life from (Luecke & Loughran, 2019). 
 
A sidewalk is defined as an off-street path intended for pedestrian use. Cyclists often utilize this space 
if no adequate cycling infrastructure is provided (International Road Assessment Programme (iRAP), 
2022). The cost per 100 m is obtained from (Purnell, 2022), the reduction potential from (Crash 
Modification Factors Clearinghouse, n.d.), and the service life from (Czarencki & Poon, 2017). 
 
A segregated bicycle path is defined as an off-street path that is intended for use by bicycles/light 
vehicles only (International Road Assessment Programme (iRAP), 2022). The cost per 100 m is 
obtained from (Luecke & Loughran, 2019), the reduction potential from (Crash Modification Factors 
Clearinghouse, n.d.), and the service life from (International Road Assessment Programme (iRAP), 
2022). 
 
A barrier-protected bike lane is defined as a dedicated bicycle path separated from traffic by a physical 
barrier. A physical barrier must be sufficient to restrain a vehicle from entering the bicycle facility at 
the posted speed limit (International Road Assessment Programme (iRAP), 2020). The cost per 100 
m was obtained from (Wilson, 2020), the reduction potential from (Pasadena Complete Streets 
Coalition, n.d.), and the service life from (Luecke & Loughran, 2019). 
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