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Abstract 

This Thesis describes the methods used to develop a systematic approach to road safety 

management that may be used by public sector authorities concerned with planning 

purposes, using Cyprus as a case study. 

This was carried out by developing a road safety model, based on iRAP‟s Road Safety 

Toolkit, which was first tested using simulated data and eventually on two hazardous 

road networks in Cyprus. 

The model developed consists of five parts: 

Part A, where a selection amongst various road safety measures for the needs of the 

road network may be chosen.  

Part B, allows the crash and casualty costs an area characteristics of the road network to 

be specified. This part also enables the user to price each chosen road safety measure so 

that Parts C and D can automatically provide crash and casualty economic assessment 

results   

Part E provides the future effectiveness of the measures, according to predicted road 

crash and casualty data. 

The research showed that the model produced is effective and easy to use by road safety 

practitioners and if it is applied in a systematic manner it can be adapted to meet the 

local conditions in any country.  
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2 

1 INTRODUCTION 

Causing an estimated 1.27million deaths and 50million injuries every year, road crashes 

are the ninth highest cause of death worldwide (WHO, 2009). To address this, 

numerous countries, organisations and transport authorities are implementing various 

road safety measures. Amongst them, the European Union (EU) has issued a directive, 

in July 2010, asking all member countries to work towards decreasing their road 

fatalities as well as the number of crash injuries by 50%, by 2020 (ECRS, 2010). This 

directive follows the 3rd road safety action programme of 2001-2010 that also required, 

its member countries to halve the number of crashes by 2010 (Council of the 

European Union, 2010a). This target was not achieved, although, road crashes in the 

EU decreased by 35% in 2009 (Council of the European Union, 2010b).  

Cyprus, an EU member since 2004, had in 2010 had the eighth lowest number of road 

crash decrease in road fatalities per capita in the EU (ETSC, 2011). Although road 

fatalities in Cyprus had decreased by 39% between 2001-2010 (Papageorgiou, 2011), it 

still remains the ninth highest cause of death, and Cyprus has still a lot to achieve in 

order to meet the EU 2020 directive (ECHI, 2011). In 2009 ten National Road Safety 

Council concerns were identified by the head of the road safety department of the 

Ministry of Communications and Works (Morfakis, 2009). Six out of ten, concerned 

the management processes. To address this, the research herein seeks to propose a 

systematic approach and associated planning tools for road safety management to be 

used by public sector authorities in Cyprus. Despite the focus on Cyprus, the research 

methodology is generic and may be transferred to any other environment with similar 

characteristics. 
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1.1 Background 

Road safety management seeks to maintain and improve the existing safety of a road 

network by reducing crashes and providing a safe road environment for its users to 

enable its continued use in an effective and safe manner (Robinson, 2008). It concerns 

the implementation of road safety policies, management and organisation in the 

authorities responsible for the reduction of road crashes and fatalities (GRSP, 2006).  

Many theories have been used to provide a theoretical framework for road safety 

varying from those that believe that road crashes have no cause in the 1900s (Haight, 

1980), to the accident proneness theory which, based on psychological tests, suggested 

that some people were more prone to be involved in crashes than others (Greenwood 

and Yule, 1920); theories have progressed to the current system theory and behavioural 

theory. System theory believes that crashes are results of maladjustments in the 

interaction between components of complex systems, which means that more than one 

component exists for road crashes to occur and none of them is more crucial than the 

others (Elvik et al, 2010). The behavioural theory states that human risk assessment and 

acceptance are important when dealing with road crashes (Wilde, 1980).  

These theories, considered together with the growth of vehicle numbers throughout the 

years, has resulted in road safety becoming a multi-disciplinary activity, which takes 

place in a multi-sectorial context that needs careful management (ERSO, 2007). It is 

evident therefore that the road safety problem may be improved to a great extent when 

the various sectors can collaborate to tackle the problem (TRL, 2002).  The World 

health organisation, 2009, suggests that in practise, this can be partly achieved by the 

creation of a National Road Safety Council (NRSC), a permanent body which defines a 
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country‟s path in terms of road safety needs and coordinates the actions between the 

main organisations that are involved at national level, in other words manage road 

safety. These organisations may be governmental, such as the transportation authorities, 

public health services and police, or be private such as insurance companies (PIARC, 

2003).  Often, the communication between these bodies is not ideal and this leads to 

poor management problems.  To address this the development of road safety strategies 

and plans are crucial elements in road safety management and are the focus of this 

thesis (GRSP, 2006). 

Cyprus, created its National Road Safety Council (NRSC) in 1986 (Morfakis, 2009) 

and between 2012-2020 it aims to develop a Road Safety Strategic Plan. In the past five 

years (2006-2011), the researches carried out in the country involved the psychological 

and behavioural aspects of the road user, which lead to road crashes (MCW, 2009). 

Little or no research concerning the road safety management of the country was carried 

out and to address this, it was felt appropriate to develop a systematic approach to road 

safety management that can be used by the public sector authorities involved in 

planning. This research will aim to assist with the management processes related to road 

safety in Cyprus.   

Numerous road safety organisations aim to assist the different countries around the 

world to reduce the number of road crashes by applying various protocols and models. 

An example is the Global Road Safety Partnership (GRSP) an organisation that works 

together with the private and public sectors to address road safety matters of low and 

middle-income countries. In this research, methodologies and models from different 

organisations and road authorities will be considered to develop the road safety 

management approach being sought (GRSP, 2010). The initial research suggested that, 
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greater emphasis should be given to the road safety toolkit developed by the 

international Road Assessment Programme (iRAP), a tool that provides free information 

about various methods that may be used to prevent different types of crashes.  

1.2 Aim and Objectives 

This research aims to develop a systematic approach to road safety management that 

can be used by the public sector authorities concerned with planning using Cyprus as a 

case study. 

The main objectives of the research are: 

1. To report and summarise road crashes information in Cyprus, Europe, United 

Kingdom, and the rest of the world.  

2. To identify how the methodology of the Road Assessment Programme (RAP) 

organisations is used to improve the safety of road networks. 

3. To examine the applicability of the RAP approach in Cyprus 

4. To evaluate iRAP‟s road safety toolkit by producing a new model that will be 

able to assist with the road safety needs of Cyprus 

5. To collect data from the road authorities in Cyprus, to be input in the model 

6. To demonstrate the usefulness of the model produced for Cyprus 
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1.3 Thesis Layout 

To meet the above objectives, this Thesis is structured as follows: 

Chapter 2 provides the methodology of the research explaining the measures need to be 

taken so that the aims and objectives may be achieved. 

Chapter 3 gives a brief explanation of the crash causations around the world as well as a 

description of the road safety that exists in Cyprus.  

Chapter 4 explains the methodology of the Road Assessment Programme organisations 

and how this was used in the research. 

Chapter 5 describes the model developed for the needs of this project and presents the 

model‟s application using simulated data. 

Chapter 6 covers the description and analysis of the data collected from the road 

authorities in Cyprus, so that they may be used on the road safety model created 

Chapter 7 presents the road safety model‟s application on selected road segments in 

Cyprus and then provides the results. 

Chapter 8 discusses the findings, and Chapter 9, presents the conclusions of the project 

and suggestions for further work. 
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2 METHODOLOGY 

2.1 Overall aim and how it may be achieved 

As mentioned in Section 1.2, the purpose of this research is to investigate how road 

safety in Cyprus may be improved though improved management and to support the 

measures already taken to meet the specific road safety targets set by the EU.  

2.1.1 Problem in hand 

Currently, the procedure taken by the relevant Cypriot road authorities is mainly 

focused on the behaviour of the road users, the improvement of the after-crash 

emergency care, the reduction of the number of black spots, as well as the upgrade of 

vehicle safety. However, a systematic management approach to the analysis of the 

crashes seems not to exist and the data collected is analysed separately by the Police, the 

road authorities and the hospitals. It appears, therefore, that the measures and policies 

implemented may not be evaluated to the required level. Furthermore, the NRSC does 

not seem to have a clear framework of duties set up at each of the authorities 

(Morfakis, 2009).  

To this end, this work aims to mitigate the current situation by comparing road safety 

problem around the world and working solutions with those in Cyprus. This will enable 

a better understanding of crash causation in Cyprus and the information needs to 

address the problem so that a road safety management model may be developed to assist 

in the selection of appropriate road safety measures for hazardous roads according to the 

types of crashes and the places they have occurred.  

The methodology developed in this research may be seen in Table 2.1 and is elaborated 

in the following sections:
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2.2 Road crashes around the World and in Cyprus 

Road crashes have been a major problem worldwide including Cyprus. It was, therefore, 

felt necessary to summarize the information that is currently available so that a better 

understanding of the situation may be achieved through a comparison of the available 

data.  

Therefore, this part of the work will seek to: 

i. Collect general crash information from a number of sources such as the 

International Road Federation (IRF) and the World Health Organisation 

(WHO), and compare them with similar ones from Cyprus.  

ii. Examine the public authorities that are engaged in road safety in Cyprus and 

the existing level of management to observe the road safety needs and how 

they may be covered. 

2.3 Methodologies and models considered 

A number of methodologies and models from organisations around the world were 

considered to comprehend road safety management and whether the methods used are 

suitable to be applied for road safety purposes in Cyprus.   

2.3.1 European/International Road Federation’s tool for infrastructure, road 

and safety management 

According to Machado, 2006, IRF suggests that to increase road safety a number of 

procedures may be used. These include:  

 Road safety impact assessment (RIA): of a road with the several intersecting 

roads that exist. 
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 Road safety audit (RSA): to examine the safety of the design characteristics of a 

new road, or restoration of an existing one, at different stages of planning, 

design and early operation.  

 Road safety inspection (RSI): Periodical review of an operating road network in 

by trained experts to identify the existing hazards. 

 Network safety management: to reduce future crashes by targeting counteractive 

treatments to parts of the road networks where crash costs are high 

 Management of high-risk road sections: to decrease future crashes in black-spot 

areas (i.e. those locations where a high concentration of crashes exists). 

2.3.2 Intelligent Transport System (ITS) Toolkit 

The ITS toolkit was designed by the Department for Transport in the UK, to assist 

transport planners and engineers with the selection of appropriate ITS tools to be 

included in transport plans. It includes various road safety measures and 

recommendations and takes into account the total costs of the measures to be 

implemented, so that to deliver maximum benefit for minimum cost (DfT, 2010). 

2.3.3 PIARC road safety manual 

The PIARC manual is used by road safety engineers and practitioners to obtain a better 

understanding of the impact of the road infrastructure on road safety at all phases, from 

road design, crash data collection and analysis, to providing solutions as well as future 

aims (PIARC, 2003). Furthermore, it provides automatic calculations regarding 

crashes, horizontal curves, economic assessment and others, which can be used by the 

road authorities to easily obtain results. 
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2.3.4 Road Assessment Programme (RAP) organisations  

RAPs are non-for-profit organisations that cooperate with road authorities of various 

countries, to help them make their roads safer.  This is mainly achieved by tracking the 

busy and high-risk sections of roads where most of the crashes which result death or 

serious injury are concentrated (iRAP, 2009a), and by examining them, provide 

appropriate and cost effective treatments to the hazardous road network. RAP 

organisations include iRAP, the umbrella organisation of EuroRAP (Europe), usRAP 

(United States of America), AusRAP (Australia) and kiwiRAP (New Zealand) (iRAP, 

2009b). Their approaches have been applied to more than 60 countries around the 

world. 

The RAP organisations share the same 3 protocols to identify the causes of crashes in a 

country (EuroRAP, 2009). These are: 

 Risk Mapping: Involves the production of colour-coded maps, which show the 

relative safety of roads in a region or country. Different types of maps are 

produced for road users and road authorities. 

 Star rating: Involves the rating of the roads, on a scale of 1 to 5, regarding to 

how well they protect the road users from injury when a crash occurs. The rating 

is prepared according to the road protection standards such as roadside safety 

and is completed automatically using the iRAP‟s road safety software 

 Performance tracking: monitors the performance of the road network over time. 

It is prepared using star rating and risk mapping data. 

Furthermore, Safer Roads Investment Plans are made using iRAP‟s software which 

draw on around 70 proven road improvement options to generate affordable and 
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economically sound infrastructure treatments for saving lives. It is recommended by 

iRAP, that 20% of road infrastructure budget should be spent on the road safety 

treatments (McInerney et. al, 2010).  Most of the treatments are included in the iRAP’s 

Road Safety Toolkit, a standalone toolkit that contains detailed information on each of 

the treatments and can assist road authorities on treatment selection for a project.  

2.3.5 Model selection 

From the above, it may be seen that the RAP approach could provide appropriate tools 

that assist the Cypriot road authorities in their decision making process for improving 

the road safety.  Chapter 4 describes each of RAP‟s methods with the aim of identifying 

the data required from them to be applied to a road network.  

A great emphasis will be given to iRAP’s Road Safety Toolkit, Section 4.7, to assess 

whether it is suitable for application for the needs of Cyprus. If not, ways of amending 

it, using information from other models and literature, will be investigated.  

2.4 Model development 

To build the Road Safety model, iRAP‟s road safety toolkit will be automated in an 

Excel spreadsheet and then tested in terms of its operation and needs using artificial 

data.  

The automated toolkit will be developed further using additional information from the 

literature with the view to suggesting a new model, if needed, that will be tailored to the 

needs of Cyprus by considering the views of the required road safety authorities.  

The model will seek to assist its user further, by enabling the chosen from the proposed 

road safety measures to be further analysed according to the characteristics of the road 
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network concerned. Furthermore, it will allow for crash and cost data to be input in the 

model to both calculate the crash reduction and economic effectiveness of the measures 

to assist the road user in taking a more informed choice about the road safety measure 

chosen. This will be carried out by considering information from PIARC‟s road safety 

manual, from selection tools such as the ITS Toolkit (see Section 2.3.2), and from other 

road safety organisations. 

The model will be validated throughout its development, using simulated data before 

applying the model to a real situation.  

 

2.5 Model application in Cyprus 

Following validation, the model will be used to analyse road safety features of two road 

sections in Cyprus. The road sections will be chosen to be representative of typical road 

classes where most crashes occur as described in Section 3.2. Subsequently a data 

collection procedure will be carried out.  

2.5.1 Data collection 

The data needed for the application of the model, will be collected by interviewing key 

personnel from the Ministry of Communications and Works and the Police in Cyprus. 

In cases where data is not available, other ways of acquiring them will be pursued.  

The data will be used as input to the model, but also will enable an understanding of the 

general condition of road safety management and their procedures in Cyprus.  
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2.5.2 Model application 

The model will be applied to identify the needs of the hazardous road sections selected 

and access the effectiveness and economic benefits of the road safety measures 

identified. 
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3 ROAD CRASHES AROUND THE WORLD AND 

CYPRUS 

The aim of the Chapter is to provide a brief literature review of road safety. It is divided 

into two parts. The first part provides a brief description of the information currently 

available on road safety around the world and to provide a general picture of the 

problem. The second part focuses on road safety in Cyprus and describes the status of 

the road network in terms of road crashes along with some of the management 

processes the country is facing in terms of road safety and what the road authorities are 

doing to tackle them.  

3.1 Road crashes around the World 

The history of road crashes is believed to have initiated in London in 1896, when the 

first fatal road crash is estimated to have taken place (PIARC, 2003). This began a 

whole new era as road crashes have increased to cause 3,450 fatalities daily (WHO, 

2004a). Furthermore, road traffic fatalities have grown to become the leading cause of 

death for people aged between 10-24 years and one of the top three causes of death for 

people aged between 5-44 years (WHO, 2009).  

Figure 3.1 shows the traffic injury rates per capita around the world (WHO, 2009). It 

may be observed that more crashes occur in some lower-income countries such as those 

in parts of Africa, the Middle East and the Indian sub-continent. However, European 

countries, Canada Australia and New Zealand have the least amount of crashes. WHO, 

estimates that if no measures are taken in the future, high-income countries will 

decrease their road crashes, but crashes in low-income countries will double (WHO, 

2009) if they both continue to use their existing practice. Moreover, it was predicted 

that road crashes will increase to become the sixth highest cause of death worldwide by 



Chapter 3: Road crashes around the World and in Cyprus 

18  

2020 (Murray and Lopez, 1996). To highlight the importance of reducing road 

crashes, Table 3.1 gives some additional facts. 

 
Figure 3.1 World road crash fatalities/100000 population (WHO, 2008) 

Table 3.1 Some facts about road crashes 

 Some facts about road crash:  

 85% of the Worlds crashes occur in developing countries  

 Each year there are 8000 pedestrian fatalities in EU countries. 25% of them occur on 

pedestrian crossings 

 Bangkok: 2.4 deaths and 155 injuries per hour 

 Vietnam, India: 750 fatalities/ 100000 population (Elvik, 2009) 

 In Asia and Africa there is a negative relationship between traffic and health risk  

 Costs 1-2% of World‟s GDP (WHO, 2008) 

3.1.1 Worldwide comparison 

Crash statistics from all the countries in the world were acquired from both the 

International Road Federation (IRF), which uses 2003-2007 data, and the World Health 

Organisation, which uses 2007 data, for comparison. The use of two sources instead of 

one enables for a validity check of the data. 

Figure 3.2 shows the annual reported fatalities/100000 population. Since crashes are 

underreported in some low-income countries, WHO has calculated estimated fatality 
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rates, represented by the green line. Africa, Eastern Mediterranean and South-East Asia 

are estimated to have the most underreported fatalities.  

 
Figure 3.2 Annual reported fatalities/ 100000 population per region (WHO, 2009 & IRF, 2010) 

 

By comparing road crashes per country‟s income, Figures 3.3 and 3.4 it may be 

established that even though the reported fatalities show that more crashes occur in 

middle-income countries, when taking into account WHO‟s estimated data, low income 

countries are shown to have the most fatalities. Additionally, in low-income countries, 

where only 3% of the population owns a vehicle, 1-1.5 out of 10 crashes that occur are 

fatal, Table 3.2 (WHO, 2009 & IRF, 2009). Furthermore, if data inaccuracy is 

considered, this amount may be nearer 4 (WHO, 2009). In higher income countries, the 

problem is the less severe, since approximately 64% of the population of the country 

owns a vehicle, but only 2.7% of the road users die (WHO, 2009 & IRF, 2009).  
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Figure 3.3 Crash comparison per country‟s income, WHO data (WHO, 2008) 

 
Figure 3.4 Crash comparison per countries‟ income, IRF data (IRF, 2010)  

Table 3.2 Percentage of fatalities per crash occurrence (WHO, 2009 &IRF, 2010) 

Data 
Income 

Low 
Low-

Medium 
Medium High 

Percentage of fatalities 

from crashes that occur 

WHO 10.20% 6.70% 4.70% 2.70% 

IRF 15.20% 5.60% 3.80% 2.90% 

Percentage of estimated 

fatalities per crash 

occurrence 

WHO 43.80% 10.60% 4.98% 2.70% 

Vehicles/1000 population 
WHO 31 105.3 299.1 620.9 

IRF 22.1 71.3 212 491 
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Figure 3.5, created using data from WHO, shows that in low and lower-middle income 

countries, more 4-wheeled vehicle passengers are killed than drivers. This may be 

because less people own a vehicle in low-income countries, Table 3.2, or the high level 

of multiple fatalities in crashes, or other reasons. In the graph it may also be seen that 

Cyprus‟ statistics are similar to the ones of high-income countries, apart from injuries to 

pedestrian, which are lower, since Cypriots tend to use vehicles to travel very short 

distances instead of walking (Politis, 2010). Moreover, two and three wheeler occupier 

crashes are a lot more than the average of all countries.  

 
Figure 3.5 Road user fatalities per country‟s income-WHO data (WHO, 2009) 

3.1.2 Causes of road crashes worldwide 

In order to tackle the road crashes, it is important for their cause to be identified. There 

are three main reasons for a road crash to occur (UN ESCAP, 2004 & YASA, 2010): 

1. Vehicle defect: vehicle failure such as brakes, tyres, steering and suspension 
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2. a. Roadway hazards: these are hazards that exist because of poor construction of 

the road, such as: roadway services, hazard visibility, traffic control devices, 

behavioural control devices, traffic flow, road identification signs and weather 

b. Poor roadway maintenance: along with roadway improvements and road 

safety measure improvements, poor maintenance can occur for example due to 

failure of sanding or salting the road, existence of potholes or pavement 

roughness. 

      3.  Driver behaviour: which involves human error and failure to comply with the 

traffic laws. In Britain, for example, human error accounts for 95% of road 

crashes when combined with vehicle faults and inadequate road maintenance 

These factors usually co-exist. 

Furthermore, road crashes may originate from either dormant failures by decision 

makers and road and traffic managers, or active failures by individual road users, as 

shown in Figure 3.6 (Rumar, 1994). This suggests that the road safety problem may be 

improved considerably by a great extent if the multiple sectors can collaborate to tackle 

the problem.   

 
Figure 3.6 Levels of road safety actions (Rumar, 2004) 
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A description of the types of crashes that occur and their most common definitions 

around the world, including Cyprus, is given Table 3.3.  

Table 3.3 Definition of crash types (Morfakis, 2010, PIARC, 2003, Scottish executive, 2007 and Slinn et. 

al, 2005) 

Crash Type Crash definition 

Fatal crash 

At least one person is fatally injured. In most of the countries, including 

Cyprus, fatal crashes are considered to be the ones where road users have 

passed away in the first 30 days after a road crash. 

Serious injury 

crash 

In most countries, including Cyprus, is defined as a person being admitted to 

the hospital for a period of more than 30 days or detained in hospital as in-

patient or having fractures, concussion, internal injuries, crushing, severe 

cuts and lacerations and severe general shock requiring treatments and 

having injuries that are likely to cause a permanent disability. 

Minor injury 

crash 
Crash that causes an injury, which is neither fatal nor serious 

Damage only 

crash 

Crashes where only the motor vehicle has undergone damages. These type of 

crashes are often not reported to the police  

 

Looking at the spatial occurrence of road crashes it may be observed that the main 

causes of road crash fatalities throughout the world may be summarised in Table 3.4, 

where vulnerable road users are considered to be pedestrians, cyclists, motorists 

(SWOV, 2007) and children who cannot protect themselves during a collision with a 

vehicle (Lancashire County council, 2007). 

Table 3.4. Most common types of crashes and casualties around the world 

Most common types of crashes 

and casualties  

Worldwide European 

Union 

United 

Kingdom 

Cyprus 

Alcohol ✓ ✓ ✓ ✓ 

Speeding ✓ ✓ ✓ ✓ 

Failure to wear seatbelts ✓ ✓  ✓ 

No use of child restrains ✓    

Involving vulnerable road users ✓    

Failure to wear a helmet    ✓ 

Loss of control   ✓  

Failure to look properly   ✓  
References: WHO (2008), RoSPa (2003), Jost et.al. (2010), DfT (2010), Cyprus Police (2010) 

To add to this, in Cyprus the most prone to crashes type of road users are foreigners 

who account for 33% of the annual deaths, motorcyclists (35%) and drivers under 25 
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years old (30%). Similarly, 22% of road fatalities involve pedestrians and 3% cyclists 

and children (Cyprus police, 2011). 

3.1.2.1 Nilsson’s Taxonomy on road crash causes 

As it may be seen from the above, most of the crash causes mentioned, occur due to 

driver behaviour. According to Nilsson‟s taxonomy, (2002), the three factors that affect 

the amount of people killed or being injured in road crashes are: 

a. Exposure: which depends to the amount of vehicles on the road, the type and mode of 

travel and a combination of both. For example, if there are a lot of pedestrians in a road, 

the risk of a crash occurring is lower. 

b. Road crash rate that exists in the area. Driving in area where a lot of crashes occur 

may result that there is a higher probability for a road user to be involved in a crash. In 

addition, increasing traffic volume is related to an increase in crashes according to 

Elvik et al (2009). According to a study by Elvik et. al. (2002), in a new urban arterial 

road in Norway, found that a 10% in vehicle volume can cause  a 8.8% increase in 

crashes.  

c. Injury severity usually depends of the road infrastructure, its furniture and what exists 

around in its vicinity, the type of road user and the means of travel. 

Furthermore, Nilsson‟s taxonomy confirms that one of the reasons for road crashes to 

occur is driver behaviour (Elvik et.al, 2009), and suggests four measures, which can 

influence the number of crashes: 

 Decrease the road users‟ proneness to crashes  

 Change to modes of transport that have a lower risk of crash occurrence 

 Decrease the crash rate for a particular mode of travel, and 
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 Reduce the severity of a crash and protecting people from injuries. 

These measures have been developed further by various organisations to provide road 

safety solutions. 

3.1.3 Road safety measures 

Road safety measures or treatments are defined as the actions used by road authorities 

to decrease road crashes (Elvik et. al, 2009). This may be done by separating the road 

network amongst the vehicles, motorcycles, cyclists and the pedestrians in a way that 

they do not interfere with each other.  Three measures may be divided into three 

categories, as follows (EuroRAP, 2006): 

a. Engineering measures: these include the different methods that engineers use to 

implement changes in the road to, for example, decrease the speed limit in a road, 

increase the visibility in the road or increase pedestrian safety by separating the 

pedestrians from the motorised traffic by introducing pavement railings. 

b. Safer vehicle measures: they involve measures carried out to check the safety of each 

vehicle, such as new car road assessment programme and vehicle roadworthiness. The 

measures are also addressed to bicycle and motorcycle drivers and refer to any safety 

lights or parts that may be installed on the bikes. The government implements the 

measures by law, most of the times rather than just recommending them.  

c. Safer people measures: they involve educating road users about road safety using 

measures such as lectures, school lessons, advertisements, leaflets and neighbourhood 

meetings, to educate people on road safety matters such as crossing the road. It also 

involves enforcement such as police patrols on enforcing laws on alcohol and speeding. 
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The road safety measures have a different affect in reducing crashes of different types. 

For example by installing pedestrian railings on a pedestrian pavement will not decrease 

vehicle-to-vehicle crashes but will protect pedestrians. Moreover, the road safety 

measures may be implemented worldwide, but it is mostly a matter of money and 

knowledge that prevents some countries from implementing them. So low income 

countries are recommended to implement basic measures have low cost, such as road 

lines.  

3.2 Road safety in Cyprus  

As described in Section 1.1, car crashes in Cyprus have decreased significantly since 

2001 (Cyprus Police, 2010), but a lot work still needs to be carried out to achieve the 

2020 goal. Figure 3.7 shows Cyprus‟ crash statistics from 2001-2010 and the future 

decrease in crashes that is needed to meet the EU‟s 2020 directive.  

 
Figure 3.7 Fatal and seriously injured crashes that occurred in Cyprus between 2004-2010 (Cyprus 

police traffic department, 2010) 

3.2.1 Crash statistics per road type 

The road classes in Cyprus are as follows (Colin Buchanan Consortium, 2011): 
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 A roads: primary routes (motorways)  

 B roads: district routes (national interurban roads)  

 E roads: local routes (roads that connect communities)  

 F roads: comprise the more important local access roads. F roads also connect 

communities, but they are usually constructed with lower standards (lower 

radius, width). They might be unpaved sometimes. 

 U roads: are the remainder of roads and were considered „unclassified‟. This 

group includes the majority of urban 50kph residential and minor roads 

The fatalities and injuries per annual million kilometres travelled
1
, for the above road 

classes, were calculated using crash statistics of 2010 (see Table 3.5).  

Table 3.5 Fatalities and injuries per road type per annual million kilometre travelled, 2010 crash data 

(sources: IRF, 2010; Cyprus Police department, 2011; Colin Buchanan Consortium, 2011) 

Road 

type 
Fatalities 

Fatalities/ann

ual million 

veh kms 

Fatalities/ 

annual 100 

million veh 

kms 

Injuries 

Injuries

/annual 

million 

veh kms 

Injuries/ 

annual 100  

million veh 

kms 

A 8 0.00085 0.08467 154 0.0163 1.6298 

B 6 0.00063 0.06350 94 0.0099 0.9948 

E 6 0.00063 0.06350 105 0.0111 1.1112 

F 1 0.00011 0.01058 17 0.0018 0.1799 

U 39 0.00413 0.41274 1392 0.1473 14.7317 

Total 60   1762   

 

The Table shows that most of the crashes that occur in Cyprus, take place in urban 

residential and minor roads with a speed limit less than 50kph unlike UK, where most 

crashes occur in A-type of roads (EuroRAP, 2009) and non- build up roads with a 

speed limit greater that 60kph (DfT, 2011). Comparing Cyprus with other European 

                                                 
1 This is the amount of movement travelled by vehicles. 
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countries (Figure 3.8), Cyprus has 25% crashes occurring in urban roads and 5% more 

on motorways compared to European average values. 

 
Figure 3.8 Percentage share of road deaths per road type in European Union (ETSC, 2010) 

3.2.2 Crash statistics per road user 

Figure 3.9 represents the crashes per road user in the European Union. Cyprus has 

around 10% more power-two-wheeler crashes, motorcycle and moped, occurring than 

the European union‟s average. On the other hand, cyclist crashes are less that the EU 

average as cycling is not popular in the country. 
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Figure 3.9 Percentage share of deaths by road user type in European Union (ETSC, 2011) 

 

3.2.3 Causes of road crashes in Cyprus 

The five main causes of crashes in Cyprus are (Colin Buchanan Consortium, 2011): 

1. Driving without due care 

2. Alcohol use 

3. Turning left without warning 

4. Not using the left lane, and 

5. Failure to give way 

The causes mentioned above are mainly causes that occur due to driver behaviour.  

3.2.4 Actions taken in Cyprus by legislative departments 

Currently, the National Road Safety Council is separated into 6 road safety departments 

in charge of road safety in Cyprus (Morfakis, 2009). These are: 

1. Department of Driver training and testing: they are responsible for the driving 

schools and the level of training and testing difficulty needed for new drivers 

and driving school teachers.  
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2. Department of Emergency medical care: they are responsible for the vigilance 

of ambulances and whether they are staffed with trained personnel, for ensuring 

that there are enough emergency stations around all the areas of the island, and 

especially close to rural areas. 

3. Department of Legislation, Highway Code and enforcement: it implements and 

updates road safety laws and their enforcement needed. It is responsible for the 

driving licence point demerit system.  

4. Department for Road infrastructure safety: it is responsible for upgrading the 

level of road safety by inspecting and maintaining the existing road network, 

installing new road safety measures needed, checking whether and where black-

spots exist and ensuring that the new roads constructed are safe enough for the 

road users. The road safety inspections and inspection policies are only carried 

out on roads that are under the jurisdiction of the department (Colin Buchanan 

Consortium, 2011). 

5. Department of Road safety education and publicity/awareness: it is controlled 

by the Police and concerns educating the public on road safety matters by 

carrying out free of charge lectures, activities and advertisement campaigns. It is 

also responsible for approving campaigns. 

6. Department of Vehicle safety: it is responsible for upgrading and controlling the 

level of vehicle safety and checking whether old and new cars imported in the 

country meet the safety requirements. 

These departments act effectively to reduce road crashes, but according to Morfakis 

(2009), a number of road safety council weaknesses exist. Some of them are: 
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 The number of road deaths decreases every year but not to the desired level as 

the Strategic Plan 2005-2010 required. Moreover, the numbers of injuries do not 

decrease at the same rate as the number of deaths.  

 Poor quality of road user behaviour exists 

 The results from policies and measures are not evaluated thoroughly   

 There are no permanent and sufficiently staffed units for handling road safety 

matters 

 There is no systematic collection and analysis of crashes and road data 

The above indicate that there is a need for a systematic analysis of road safety in Cyprus 

that can provide the basis for an effective road crash policy. This may be achieved by 

creating a decision support tool to assist with road safety management. 

3.2.5 Decision support tool 

Road safety management provides a framework for managing road networks using 

long-term perspective, rather than a short-term view. The data used in road management 

are analysed in such a way that they may be used to facilitate in decision-making. This, 

therefore, enables the delivery of improved long-term solutions (Robinson et. al, 1998). 

Decision support tools provide management information to policy makers, which assist 

them with decision-making. Such tools can be a database or a model, which requires 

specific data to function. These data are often transformed to give information that will 

assist organisations in their decision making (Robinson, 2008). The decision-support 

tool may incorporate principles of life cycle cost analysis as this forms the framework 

for medium and long term planning (Kerali et al, 1990). The model will, additionally, 

provide feedback on the solutions that it gives, and will be able to meet the 

requirements of a management cycle requirements, as shown in Figure 3.10. 
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Figure 3.10 Road management cycle (Robinson et al, 1998) 

 

The concept of the management cycle shown in Figure 3.10 is useful in that it provides 

a framework in which appropriate steps are taken in order to make a decision 

(Robinson, 2008). To this end it was convenient to present the management cycle for 

the road safety for the needs of Cyprus to demonstrate how the model developed in this 

study may be used by the road safety authorities concerned. It may be described below: 

Define aims: The aim of the model is to assist the road authorities in the selection of 

road safety measures to be implemented in the hazardous road networks of Cyprus.  The 

model will not need additional data to that which is currently collected by the road 

authorities; and may be used by both the road infrastructure safety department and assist 

in the decision making process of the other departments. The model can be used to 

analyse the safety requirements of each road section considered individually and also 

those of the whole road network. 

Assess needs: In order to assess the needs of a road network in terms of road safety 

measures, crash data from the road networks in Cyprus, as well as characteristics of the 

hazardous sections are required. The crash data will be used to identify the hazardous 

 

Road Safety 

Model 
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road sections of the road network, and to analyse the types of crashes that occur in 

them. Inspections of the road network will identify the road characteristics and any 

possible hazards that may exist. 

Determine actions: The model will be used to identify the road safety measures that 

may be applied to the hazardous road network, according to the area characteristics 

around the road and types of crashes that have occurred. A selection from the 

recommended measures may be then made by the road authorities according to the 

requirements of the road section in question.  

Determine costs and priorities: The road safety measures will be able to be compared 

and prioritised according their costs and crash reduction effectiveness.  

Implement activities: According to the road authority‟s budget and the prioritisation 

results, the selected road safety measures can be applied to the road network. 

Monitor and audit: The model will be used to assess the effectiveness of the measures 

applied. This will, therefore, require annual road crash statistics. Moreover, an annual 

road safety inspection to the road network may be needed to assist in the identification 

of any additional hazards.  

The above decision-making cycle for road safety will consider a one-year period of 

analysis.  

3.2.6 Summary 

This Chapter has compared the global crash statistics and it was found out that even 

though more crashes per capita occur in high-income countries, the crashes are less 

severe and fewer fatalities occur. Furthermore, it was identified that the underreporting 
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of crash data in low-income countries is estimated to be around 4.3 times bigger than 

the actual amount of crashes occurring. From the road user crash analysis it was shown 

that in high-income countries, more drivers of 4-wheeled vehicles die in crashes than 

passengers. This is believed to be because more vehicles exist in high-income countries 

therefore, more people will use them, which bring to the result that fewer passengers are 

in the vehicles. In low-income countries the problem is the opposite, therefore more 

people are in risk of getting injured when a crash occurs as more passengers are in a 

vehicle. 

Additionally, from a comparison of the crash causations worldwide, it was found that 

the causes for crashes and injury permission are similar in all countries, the difference 

though occurs in the frequency of each in each country. Therefore, countries are able to 

help each other to decrease their crashes.  

The causes of crashes around the world were scrutinised and confirmed the generally 

held belief that the vast majority of crashes occur due to driver behaviour. The Chapter 

also described the current road safety boards in Cyprus as well as some of the perceived 

weaknesses of the NRSC.  From these findings it was considered that a road safety 

decision support tool could usefully be applied in Cyprus. The needs as well as the 

management cycle of the model were described. 

The following Chapter will describe the methodology to reduce road crash rates 

prescribed by one of the leading organisations in the world dedicated decreasing road 

crashes, RAP. The suitability of this methodology for use in Cyprus will be examined, 

who wanted to implement EuroRAP in the past, but there were not any non-

governmental companies willing to fund and assist in its implementation 

(Christodoulou, 2011).  
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4 THE METHODOLOGY OF RAP ORGANISATIONS 

4.1 Introduction 

As described in Section 2.3, Road Assessment Programme (RAP) organisations are 

non-for profit and work with both governmental and non-governmental organisations to 

improve every aspect of road safety (iRAP, 2009a). They provide a robust methodology 

to assess road safety needs in developed and developing countries. This Chapter aims, 

therefore, to briefly describe how the organisation‟s protocols may be used to address 

the existing road safety in Cyprus.  

4.2 Link separation 

According to RAP organisations, to carry out any network analysis, the road network of 

a country should be separated into links, which have to be long enough and have more 

than 20 fatal or serious injuries in a three to five-year period. The road sections should 

be significant and distinct to the drivers such as trips between recognisable locations, 

and have similar road characteristics (kiwiRAP, 2008). In most cases, the organisation 

separates the links according to road types. For example, when applied to Great Britain, 

EuroRAP separated the road network according to Motorways and A-types of road; to 

find the most dangerous road links (EuroRAP, 2010). 

As mentioned in Section 2.3.4, RAP organisations share the same protocols, which are 

used to identify the causes of crashes. These are Risk Mapping, Star rating and 

Performance Tracking. Safer Roads Investment Plans are also carried out using iRAP‟s 

proprietary software which is available on-line to partner organisations and road 

authorities. Whilst this software is not available to the public, iRAP‟s Road Safety 
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Toolkit is. In the form of an Internet based tool that contains information for most of the 

road safety measures used in the software.  

4.3 Risk mapping 

Risk mapping is the first output from the application of the RAP methodology and 

involves colour coding of the road maps, which contain the separated road links. The 

maps are produced using serious and fatal injury crashes and different maps are created 

addressed to road users and road authorities separately. The maps show the collective 

risk and personal risk of drivers. Collective risk (kiwiRAP, 2008) is the total number of 

the killed and seriously injured crashes per kilometre over a number of years over a 

section of road. It is addressed mainly for road authorities as it emphasizes the parts of 

the road network that have more crash fatalities than others. It is defined as follows: 

 

Equation 1. Collective risk 

Personal risk maps, show the danger that an individual commences whilst driving-

through a road. The model used to produce these maps is given in Equation 2. 

 

Equation 2. Personal risk 

Where, 

 

Equation 3 Distance travelled per year 

and, AADT is the annual average daily traffic in vehicles/day.  

Using the results from the equations, and table 4.1, the risk of road sections are rated 

and the appropriate colour is used to colour-code the road map. An example from such 

analysis may be seen in Figure 4.1. 
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Table 4.1. Levels of risk (kiwiRAP, 2008)                            Figure 4.1 Risk map example from the UK 

                                 (EuroRAP, 2007) 

 

4.4 Star rating 

Star rating provides a simple and objective measure of the level of safety of a road‟s 

design. This is a method of identifying or predicting where severe crashes are most 

likely to occur (iRAP, 2009a). Ratings are carried out by inspecting the road network in 

under scrutiny, to identify the road elements that are known to have an impact on crash 

occurrence and their severity on the safety of the road. Depending on the safety of the 

road, stars from 1 to 5 are awarded for every 100m-road section, with 5 being allocated 

to the road section with the safest features (EuroRAP, 2009). For example, if during 

road inspection a road has no lighting, or lanes are non-existent, then a bad rating will 

be allocated to the road. A detailed explanation of the criteria used may be found in the 

booklets: Star rating roads for Safety: the iRAP / EuroRAP methodology and in How 

Safe are our roads- Star rating New Zealand’s State Highways available from RAP 

websites. 

4.4.1 Road Inspection 

This part involves detailed engineering inspections of a road‟s infrastructure elements, 

such as road delineation, lighting, road width and surrounding environment (kiwiRAP, 
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2010), which have an effect on road safety crashes and their severity. This can be 

carried out using the following two options: 

 Drive through inspections, which involve a vehicle travelling at just below the 

speed limit, where the passenger of the vehicle records the level of road 

infrastructure elements using a touch sensitive laptop, a GPS system and a video 

which is checked afterwards for quality assurance. 

 Video based inspections which involves a specially equipped vehicle travelling 

at the speed limit, with 5 video cameras installed for recording panoramic views 

at 5-10m road intervals (iRAP, 2009c). 

After inspection, engineers examine the videos, and detailed condition reports of the 

road section‟s elements are produced for every 100m long road sections. Star rating 

does not require any crash data in its calculation, as sometimes these are unavailable in 

some countries (iRAP, 2009a).  

4.4.2 Road Protection scores- RPS 

When road inspection and star rating is completed, RPS score is then calculated for each 

100m interval, using iRAP‟s online software (IRAP, 2009a).  RPS is a numerical 

measure of the likelihood of a crash occurrence and its severity, based on the 

assessment of the road infrastructure elements (EuroRAP, 2009).  

According to the scores, charts like those in Figure 4.2 are produced showing the 

distance from the start of the road section, in kilometres, on the horizontal side and RPS 

score on the vertical side. Each RPS is allocated to one for the five star rating bands, 

each represented by a colour, which are then plotted on a road map, Figure 4.3. 

Different scores are produced for different road user types, indicating whether features 
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of a road enable a safe journey for each user, being vehicle occupants, motorcyclists, 

bicyclists and pedestrians.  

    
Figure 4.2 Car occupant road protection score example (iRAP, 2009)     Figure 4.3 Star rating example (iRAP, 2009) 

 

4.5 Performance tracking 

Performance tracking is usually carried out after road safety measures have been 

applied on a hazardous road network. Using risk mapping and star rating data the 

performance of the road network, in terms of crash numbers that have occurred in the 

past, is evaluated over time (EuroRAP, 2009). This method assesses the effectiveness 

of the road safety measures implemented to improve road safety. To allow for 

performance tracking to present results, risk mapping and star rating results for more 

than one year are needed (kiwiRAP, 2010).  

4.6 Safer roads investment plans 

Safer roads investment plans consist of various road improvement treatments to 

generate affordable and economically sound infrastructure options for saving lives.  

This part of RAP‟s methodology involves: 
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 Estimates of the number of deaths and serious injuries that occur: using the 

iRAP‟s online software (iRAP, 2009c). Estimated are used, as crash data in 

some countries are inexistent or unreliable. Real value data may be used if the 

plans are carried out in countries that record crash data. 

 The application of proven engineering treatments: if a treatment is triggered, it 

means that it is suitable to be applied to a road section. This is automatically 

carried out by iRAP’s online software. More details about each of the treatments 

are included in, the free of charge, iRAP’s Road Safety Toolkit website (iRAP, 

2009c). 

 Economic assessment: of the proposed treatments is undertaken by comparing 

the cost of their implementation with the reduction in crash costs that would 

result after their implementation. The Benefit-Cost ratio is calculated for each 

treatment and if they exceed a threshold BCR they are allowed to be included in 

the plan. BCR is the economic value of discounted benefits from KSI saved and 

costs of treatment and maintenance, over the period of 20 years. (iRAP, 2009c). 

 

Table 4.3 illustrates the outputs of countermeasure comparison from iRAP‟s online 

software and Figure 4.5 shows the automatically produced casualty saving maps. The 

maps show the place where a treatment should be applied. 
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Table 4.2 Example of recommended countermeasures to be implemented (iRAP, 2009c) 

 
 

 
Figure 4.4 Maps showing the casualties that could be saved in each road section as well as recommended 

countermeasures (iRAP, 2009c) 

4.7 iRAP’s Road safety toolkit 

iRAP road safety toolkit includes more than 50 road safety measures that can help treat 

eight of the most important crash types in the world. These are: 

 Head-on collisions  Collisions at intersections 

 

 Lane changing 

 

 Manoeuvring 

 

 Rear-end   Run off-road  

 

 Vehicle- Cyclist   Vehicle-Pedestrian 

  

A definition of each crash is described in Table 4.3. 
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Table 4.3 Definition of road crash types (iRAP toolkit, 20011; Illinois department of transport, 2009) 

Head-on collisions 
Crashes where vehicles that travel towards one another in opposite 

directions collide 

Collisions at 

intersections 

Are the crashes were vehicles collide when one of them, or both are 

trying to turn into, or come out of a lane 

Lane changing 
Crashes occur when one vehicle attempts to change lane and collides 

with another vehicle that is travelling at the same direction 

Manoeuvring 

Crashes that occur when vehicles manoeuvre which involve crashes 

when vehicles make turns, not at intersections, and vehicles entering or 

exiting a roadway 

Rear- end 
Are the crashes where one vehicle collides at the back of another 

vehicle, which is usually travelling in front of it 

Run off road 

Involves crashes that occur when vehicles go out of their normal path 

and outside the roadway, and in most cases, they hit a fixed object at the 

edge of the road 

 

For each of these crash types, the toolkit provides a number of measures that are more 

suitable in reducing them. The information provided for each road safety measure is 

(iRAP, 2011): 

 Advantages and disadvantages 

 Cost  

 Percentage of casualty and crash reduction during their lifetime 

 The period of time in years (treatment life) that a measure may be expected to 

continue providing a safety benefit before it will need renewal (McInerney et. 

al, 2010)  

 The types of road users that a measure may affect (i.e. pedestrians, vehicle 

drivers and passengers, motorcyclists, bicyclists, heavy motorised vehicle and 

public transport vehicle users), and 

 The most common types of crashes each measure may prevent 

Figure 4.4 shows a sample of iRAP‟s toolkit to date. 
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Figure 4.5 iRAP‟s existing road safety toolkit (iRAP, 2011)
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The road safety measures included in the toolkit are shown on Table 4.3 and are 

separated into 3 categories: safer roads, safer vehicles and safer people (iRAP, 2011). 

Table 4.4 Road safety toolkit‟s measures (iRAP, 2011) 

Safer roads Safer vehicles Safer people 

Additional lane 

Intersection- turn 

lanes (un-

signalised) 

Restrict/combine 

direct access points 

New car 

assessment 

programme 

(NCAP) 

Addressing 

alcohol and 

other drugs 

Bicycle 

facilities 
Lane widening 

Regulate roadside 

commercial activity 

Motor vehicle 

standards 

Child safety 

initiatives 

Central 

Hatching 
Median barrier 

Realignment- 

horizontal 

Used car safety 

rating 
Education 

Central 

Turning lane 

full length 

Motorcycle lanes 
Roadside-safety 

barriers 

Vehicle 

features and 

devices 

Emergency 

response 

Delineation One way network 
Roadside safety- 

hazard removal 

Vehicle road 

worthiness 
Enforcement 

Duplication 
Parking 

improvements 

Road surface 

upgrades 
 

Fatigue 

management 

Intersection-

Delineation 

Pedestrian 

crossing-grade 

separation 

Rumble strips  

Helmet and 

protective 

equipment 

Intersection-

grade 

separation 

Pedestrian 

crossing-

signalised 

Service road  Licensing 

Intersection- 

roundabout 

Pedestrian 

crossing-

unsignalised 

Shoulder sealing   

Intersection- 

signalised 

Pedestrian 

footway 

Speed reducing 

treatments 
  

Intersection-

turn lanes-

signalised 

Pedestrian 

refugee island 
Traffic calming   

 

4.8 Concluding summary 

This Chapter presented the methodology developed by RAP organisations to reducing 

road crashes and road casualties around the world. Because not all the information 

about the protocols is freely available, the ones to be examined for implementation in 

Cyprus are risk mapping, road inspections using tools available, and iRAP‟s Road 

Safety Toolkit. Using this information, a road safety model will be developed in this 
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research which will assist in the choice of appropriate road safety measures by 

considering the relevant engineering, social, environmental and economic criteria. 

However, to perform a complete management cycle, additional data may be required. 
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5 MODEL DEVELOPMENT AND REPLICA 

APPLICATION 

5.1 Introduction 

According to Chapter 4, the iRAP toolkit is suitable for use in Cyprus but needs further 

development to meet the country‟s needs. To this end, it was felt necessary to automate 

iRAP‟s Road Safety toolkit, test it using simulated data, assessed in terms of its 

operations and needs with the view to suggest a new model. This Chapter is separated 

into three parts: the iRAP‟s road safety toolkit automation, the development of the 

model using additional data from the literature and the data needs of the model in order 

to produce valid results. Throughout its development, the model was tested using 

artificial data. 

5.1.1 Steps taken to build the model 

The steps taken to create the model were: 

1. Automate iRAP‟s Road Safety Toolkit 

2. Add more road safety measures to the toolkit as well as area characteristics 

where each measure can be applied to 

3. Allow for crash and casualty economic assessment to be calculated on a number 

of road safety measures considered implementation to identify the most 

beneficial.  

4. Allow for annual calculation of the crash and casualty effectiveness of the 

implemented road safety measure, a year after its implementation 
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Therefore, the road safety model will consist of five parts: 

PART A will enable a selection of road safety measures according to crash types, area 

characteristics and road safety measure characteristics of the road under scrutiny.  

PART B will facilitate the user to input data for the detailed analysis of the road safety 

measures. It considers crash and casualty costs, area characteristics and costs for each 

selected, from Part A, road safety measures. 

PART C: will provide the economic analysis of crash reduction of the three, or more, 

measures selected for implementation in a road section 

PART D: will provide the economic analysis of casualty reduction of the three, or more, 

measures selected for implementation in a road section, and 

PART E: will estimate the future effectiveness of crash and casualty reduction of the 

selected measure according to the crashes that have occurred after the road safety 

measure has been implemented in a road section.  

The steps taken to create the road safety model are described below in detail. 

5.2 Toolkit’s automation  

IRAP‟s road safety toolkit was automated in Microsoft Excel; to observe how well it 

operates before additional information was added to it. Dropdown arrows have been 

used so that treatments could be filtered according to: 

 Advantages of each measure 

 Disadvantages of each measure 

 Cost of each measure. The costs were defined as low to high as it is very 

difficult to define a price range for each measure, because it varies according to 
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the area and the country the measure is implemented in. Therefore, a qualitative 

amount was considered. 

 Percentage reduction in the amount of casualties that each measure can offer 

during its lifetime. 

 Percentage reduction in the amount of crashes that each measure can offer 

during its lifetime.  

 The period of time in years (treatment life) that a treatment may be expected to 

continue providing a safety benefit before it will need renewal (McInerney et. 

al, 2010)  

 The road user that each measure can assist, and 

 The types of crashes that a road safety measure can prevent.  

The automated toolkit is shown in Figure 5.1 and Table 5.1, shows the different limits 

for the options of the automated toolkit, to enable the comparison of the treatments 

according to their characteristics.  

 

Table 5.1 Definition of limitations in the automated toolkit 

Cost Casualty reduction Crash reduction 
Treatment life 

(years) 

Road user 

involved 

Low      : 0-10%      : 0-10% 1year/temporary C-Car occupants 

Low- 

Medium 
        : 10-25%         : 10-25% 1-5 B-Bicyclists 

Medium             : 25-40%             : 25-40% 5-10 
HV-Heavy 

vehicles 

Medium- 

High 
                : 40-60%                 : 40-60% 10-20 P-pedestrians 

High : ≥60%                     : ≥60% 10-25 PTV-Public 

transport vehicles 20+ 
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Figure 5.1 Automated iRAP toolkit 



Chapter 5: Model development and simulated application 

  52

  

   

 

  

5.2.1 Application of model using artificial data 

The automated toolkit was first applied using artificial data in order to examine its use 

tin a road network. The road network data used were artificial data concerned with a 

small road section of 100m in length (referred herein as University road). The data (see 

Table 5.2) concerns information about the road section and crashes, which have 

occurred in it in the past 3 years.  Assumed road safety requirements associated with the 

governing road authority are also given in the Table. 

Table 5.2: Artificial data 

Road name: University Road 

Length: 100m 

Road type (according to area): Asphalt  

Area type Urban  

Functional class of roadway Minor arterial road 

Number of lanes: 2  

Speed limit: 60 km/hr. 

Annual Average Daily Traffic (AADT): 12000 veh/day 

Crash amount in the past 3 years: 
15 crashes: 1 fatal, 4 major crashes, 4 minor 

crashes and 8 damage only 

Types of crashes: 
10 run off road, 3 head-on and 2 vehicle-

pedestrian 

Casualties in the past 3 years 
13 casualties: 1 fatal, 5 major injuries and 9 

minor injuries 

Additional Information about road Hazardous right turn 

Required crash reduction effectiveness of 

measures:  
≥ 30% 

Required casualty reduction effectiveness of 

measures:  
≥ 30% 

Required life-time of measure: ≥ 10 years 

Required cost of measures: Less than medium 

Additional requirements: Focus only on engineering measures 

 

By examining the crashes in University Road it was found out that the majority was run 

off road crashes. The road safety measures were, therefore, chosen according to the 

measures that could decrease run off road crashes, and the measures that met the road 

authority‟s requirements.  The selected measures are shown in Table 5.3. 
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Table 5.3 Eliminated road safety measures 

Road safety measures 

Delineation Realignment: - 

Intersection- delineation Vertical 

Lane widening Horizontal 

Median barrier Road surface upgrades 

Speed reducing treatments Rumble strips 

Shoulder sealing Roadside safety barriers 

 

Even though the model can recommend a variety of road safety measures based only a 

small amount of information, a lot of additional information will be required from the 

road user to select the most appropriate amongst the selected measures for Artificial 

Road. However, the model‟s user may usually be a road authority‟s employee who 

makes decisions about road safety measures. Therefore, the model‟s user will need to 

have knowledge or carry out additional reading about each measure characteristics in 

order to choose the most appropriate. 

Therefore, it was decided that additional road safety measures should be included in the 

model to offer for greater variety of choice. In addition, it was felt necessary to include 

criteria based on coarse traffic information of the road length considered in the model.  

5.3 Model development- Additional road safety measures and area 

characteristics  

The existing road safety measures and their features were enriched further with options 

found in journals, manuals and information from road safety organisations. This 

assisted in the addition of more than fifty new measures to the automated toolkit, thus 

offering a greater variety of measures. These, along with their details, were input in the 

model and are presented in Table. 5.4. 
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Table 5.4 Additional road safety measures (Harvey, 1991, Department for transport, 2006 & 2007, ETSC  

(2010), Test 1988, Forbes, 2004, Vision Zero, GRSP (2006), RoSPA (2003), AASHTO) 

Safer Roads 

Bicycle facilities:- Delineation:- Parking 

improvements:- 

Speed reducing 

treatments:- 

   Bicycle lanes Central median kerb Amenity trailing Mini 

roundabout 

Wide kerb lanes Central line markings Bollards Chicanes 

Paved shoulder Central raised kerb 

divider 

Guard 

rails/pedestrian 

barriers 

Pavement 

narrowing 

Combination lanes Edge marker posts High kerb (edge) Speed cushion 

Bicycle paths Edge lines Raised planters Speed humps:- 

Bicycle signal Informative signs Wire railings Flat top 

Bicycle rack (inverted 

U, 2 bicycles) 

Retro-reflective 

pavement markers 

(cats eyes) 

Pedestrian crossing-

Zebra 

‘H’ hump 

Bus lanes Raised rib edge lines Pedestrian footway:- ‘S’ hump 

Bus lay-bys Regulatory signs Raised kerb footpath Sinusoidal 

Crash cushions Road markings Barrier kerb footpath Raised junction 

Lighting Vehicle activated 

warning signs 

Segregated footpath Round top 

Pedestrian grade 

separation:- 

Warning signs Pedestrian Pelican 

crossing 

Thermoplastic 

hump- thump 

Pedestrian crossing-

bridge 

Gateways Pedestrian toucan 

crossing 

Speed activated 

signs 

Pedestrian crossing-

underpass 

Speed cameras Motorcycle road 

safety barriers 

 

Safer Vehicles 

Daytime running lights-

DRL 

Safe bicycle use Safe motorcycle use  

Safer People 

Education:- Publicity Seatbelts Speed 

Educational 

presentations 

   

Leaflets/Newsletters    

Neighbourhood 

meetings 

   

School teacher 

education 

   

Police/ Road authority 

education 

   

 

Special information to enable road safety practitioners with the selection of the 

measures needed to improve bicyclists‟ safety was acquired from the Bicycle 

Countermeasure Selection System (BIKESAFE), (FHA, 2006). The organisation‟s 
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Selection Tool inspired in enabling the model to eliminate the road safety measures 

according to the area characteristics. These are: 

 The area where the road section in question is (urban, suburban, rural and 

interurban). Urban roads exist in residential, major and city centre roads where 

the speed limit is less than 50km/hr. Suburban roads are outside the main central 

area that have more traffic congestions and longer travel times than urban roads 

of nearly 40km/hr. Interurban roads have a speed limit of greater than 80km/hr. 

and consist of motorways, three lane carriageways and dual carriageways. Rural 

roads are major and minor roads that are outside urban areas and connect main 

roads, villages and country lanes (Slinn et al, 2005). 

 The functional class of the roadway (local, collector and minor arterial and 

principal arterial). 

 The vehicle volume expressed in terms of Annual Average Daily Traffic 

(AADT). 

 The speed limit of the road in km/hour, and 

 The number of lanes that exist. 

Table 5.5. Area characteristics (BIKESAFE, 2011) 

 Area type:  

o Urban 

o Suburban 

o Interurban 

o Rural 

 Functional class of roadway:  

o Local 

o Collector  & minor 

arterial 

o Principal arterial 

 Vehicle volume (AADT):    

o Low (<5000) 

o Medium (5000-10000) 

o Medium-High 

(10000-20000) 

o High (>20000) 

 

 Speed flow (km/hr.): 

o Low (<50km/hr.) 

o Medium (50-69km/hr.) 

o High (≥70km/hr.) 

 Number of lanes: 

o ≤2 

o 3-4 

o ≥5 

 

By adding these characteristics to the road safety model, Part A of the model was 

complete (see Appendix A). 
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5.3.1 Application of model’s Part A using artificial data 

The model was again examined using the artificial data shown in Table 5.2. 

The assumptions made when applying the model are: 

1. The road authorities want to focus only on engineering measures; vehicle and 

people safety measures were not included  

2. Road Inspections have already taken place in the University Road examined, 

and 

3. The discount rate used for projects in Cyprus is 10% 

By eliminating data using the dropdown arrows, the model revealed 22 measures that 

were suitable to be applied on the road section under scrutiny. These are given in Table 

5.6 

Table 5.6 Treatments selected by the model.  

Safer Roads 

Crash cushions Delineation:- 

Lighting Central line markings 

Road safety-barriers Chevron boards 

Rumble strips Edge marker posts 

Shoulder sealing Edge lines 

Other traffic calming 

measures 

Retro-reflective pavement 

markers (cats eyes) 

Speed reducing treatments:- Raised rib edge lines 

Mini roundabout Road markings 

Chicanes Regulatory signs 

Pavement narrowing Informative signs 

Speed cushion Vehicle activated 

warning signs 

 Warning signs 

 Speed cameras 

 

The advantage of this procedure is that the user of the model will not need to search for 

additional information about the measures to distinguish whether they are suitable to be 

applied to a minor arterial road section with a speed limit of 60km/hr., as the model is 

able to do that.  
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The unknown factors are the existing road safety measures in place in University Road. 

This information can be obtained from either previous projects that might have been 

applied in the area or by carrying out road inspections on the road section. The 

advantage of the road inspections is that not only the road safety measures that exist can 

be recorded, but also any hazards in the area. Hazards can be defined as any road safety 

measures that are beyond their life expectancy or broken, such as pavement lines that 

were erased or road signs that were hit by a car, or any dangers in the road such as a 

trees that block the view of the drivers (iRAP, 2011).  

As a road inspection has not been carried out on University Avenue, the existing road 

safety measures are unknown. Therefore, the it was felt necessary to assume that road 

inspection has been carried out on the road section, and after further elimination of the 

measures, it was decided that either delineation-chevron boards, edge rumble strips or 

road safety barriers, could be positioned to the road network, Figure 5.2. The rest of the 

treatments were considered unsuitable either because they already exist or the selected 

measures were more advantageous than them. 

An economic assessment of costs and benefits of the three selected measures should 

then be carried out to ensure that the benefits of implementing a measure would 

outweigh the costs (PIARC, 2003). As there is often a budget set by the road authorities 

for road safety measures, the economic analysis will facilitate the selection of the most 

economically beneficial measures for the hazardous road network.  
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Crash types and treatments 

Road Safety Measures Treatment Information Crash Types Area Characteristics 

No. Safer roads Benefits 
Issues to consider before 

implementation 

Initial 

cost 

Low 

Medium 

High 

Crash reduction 

effectiveness    

(*=0-10%          

**=10-25%      

***=25-40%       

****=40-60%    

*****=>60%) 

Casualty 

reduction 

effectiveness    

(*=0-10%          

**=10-25%      

***=25-40%       

****=40-60%    

*****=>60%) 

Effective life 

of treatment 

Road 

User 

involved 

H
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d
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n
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s 
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an
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ch
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e 
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V
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-C
y
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t 

V
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Area type 

Functional 

Class of 

roadway 

Vehicle volume   

Low(<5000)           

Medium(5000-

9999)               

Medium-High  

(10000-19999)          

High(>20000) 

veh/day 

Speed limit  

(km/hr) 

Low(<49) 

Medium(50-69) 

High(>70) 

Number 

of lanes 

8d 

Delineation 

Chevron 

Boards97 

Prevent run-off 

road crashes at 

bends 
Prone to be hit regularly 

and need replacement 
Low *** *** 5-10 years 

C         

Suburban 
Collector 

and minor 

arterial 

Low 

Medium 
≤2 

B Medium 

Effective at night 

time   

HV 
Rural Medium High 3 ti 4 

M 
Principal 

arterial 
High Cost-effective P Interurba

n 
High ≥5 

PTV 

36 

Roadside 

safety-

Barriers69,97,9

8 

If properly 

designed, barriers 

should reduce the 

severity of crashes 

involving out of 

control' vehicles. 

A safety barrier should 

only be built if the existing 

hazard cannot be removed 

(see hazard removal). 

Medium **** *** 5-10yrs 

C 

  

        

  

    

Suburban 

Collector & 

minor 

arterial 

Low Low ≤2 

The end points of barriers 

can be dangerous if not 

properly designed (see 

Related Images for 

examples of poor end 

points). 
HV Rural 

Medium 

Medium 3 to 4 

Safety barriers should not 

be close enough to the road 

to be a hazard to vehicles. 

Principal 

arterial 

Medium-High 

Minor damage can reduce 

the safety benefits of 

barriers if they are not 

properly repaired. 
PTV 

Interurba

n 
High High ≥5 

Roadside barriers can be a 

hazard to motorcyclists. 

39 
Rumble 

strips69,97 

Reduced run-off-

road and head-on 

crashes. 

Longitudinal rumble strips 

may be a hazard to cyclists 

and motorcyclists. 

Low-

Medium 
20% 40-60% 10-20yrs 

C 

  

        

  

    

Urban 

Collector & 

minor 

arterial 

Medium Low ≤2 
Improved 

visibility of edge 

lines or centre 

lines during wet 

weather. 

Gaps in the rumble strips 

may be needed in some 

areas to allow water to 

drain from the road surface. 
HV 

Potential for 

reduced 

maintenance of 

road shoulder. 

The noise made by rumble 

strips can de difficult for 

drivers of larger vehicles to 

hear. 

Rural 

Principal 

arterial 

Medium-High Medium 3 to 4 

Advanced warning 

to hazards. 

Rumble strips should not 

be used near housing 

because of the noise they 

make. 

PTV 
Interurba

n 
High High ≥5 Can be placed 

closer to a hazard 

to give the illusion 

of increasing 

speed 

There must be at least 150 

mm of sealed road outside 

longitudinal rumble strips 

or the road may be 

weakened. 

Figure 5.2 Selection of treatment and their information from the model 
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5.3.2 Economic assessment  

Further to the above, an economic assessment module was added to the model to allow 

for comparison of the treatments in terms of economic costs and benefits based on 

information from the World Road Association‟s PIARC road safety manual (PIARC, 

2003) and standard economic analysis techniques.  

It was decided that two separate sub-modules should be created to deal with the 

economic assessment for crash and casualty reduction respectively. In other words, the 

model can be used to assess the impact of measures needed to decrease the number of 

crashes in a road section, or the amount of casualties that occur in these crashes. These 

are going to make Parts C and D of the model. The equations used, to enable a 

comparison between the selected measures, are presented in the following subsections. 

5.3.2.1 First year rate of return ( FYRR) 

First year rate of return is the return on the money invested in a project in the first year 

of the scheme, and is expressed as a percentage of the total scheme cost (OECD, 1981). 

Equation 4 describes the first year of return calculation for crash reduction.  

 

Equation 4 FYRRcrash reduction 
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FYRRcasualty reduction calculation involves the annual casualty reduction percentage and 

the numbers of casualties that occurred instead of the annual crash reduction 

percentage and the numbers of crashes. To add to this, the equation does not take into 

account damage only crashes since they do not involve any injured people. 

5.3.2.2 Net present value (NPV) 

NPV of the measure defined is the difference between the discounted costs and benefits 

of a scheme, which may extent for a number of years (PIARC, 2003). It is the 

difference between the present value of benefits and present value of costs after they are 

discounted for twenty years, which is the standard assessment period, at the required 

discount rate set from the road authorities (Dyer, 2009), Equation 5. 

 

Equation 5 Net Present Value 

Where,  

 n=number of years, 

  , 

                   Equation 6 Discount factor 

 r = discount rate which is the percentage value used to discount the cash 

flows, 

 Cost= value of treatment (first year) or value of maintenance cost (for each of 

the remaining years), and 

 

 

Equation 7 Benefit 
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A positive NPV means that the project is financially acceptable because the cash 

coming in is greater than the cash going out after discounting (Dyer, 2009). These 

projects are profitable since the cost equals to the value of treatment implemented and 

its annual maintenance, and the benefit is the value of the crashes saved. 

5.3.2.3 Net Present Value/Present Value Cost 

The ratio of NPV to PVC might be used for ranking measures with identical results, 

Equation 8 (PIARC, 2003).  

 

Equation 8 Net Present Value 

The projects may be ranked, as the most profitable, from the ones that have a higher 

NPV/PVC value to the ones that have a lower one (iRAP, 2009c). In cases where a 

choice needs to be made between the implementation of two different measures for road 

improvements, NPV/PVC is better to be used as it provides reliable results. 

5.3.2.4 Benefit Cost Ratio-BCR 

BCR is the economic value of project‟s discounted benefits over the economic value of 

the discounted costs of countermeasures.  

 

Equation 9 Benefit Cost Ratio 

If BCR≥1 the traffic safety measure is effective, since discounted benefits are greater 

than discounted costs. When several measures exist, they should be arranged according 

to the magnitude of their benefit-cost quotients and the measures with the highest 

quotient should be applied until the budget is exhausted (OECD, 1981). 
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5.3.2.5 Internal Rate of Return- IRR 

IRR is the percentage discount rate value required to adjust the present values of the 

benefits and costs of a countermeasure, until the NPV has reached zero (Dyer, 2009) 

and NPV/BCR=1 (PIARC, 2003). According to IRR criterion, the measures are 

effective when IRR>discount rate (OECD, 1981). IRR is not good to be used for 

ranking projects but it is a good method of determining the discount rate (PIARC, 

2003). Some organisations prefer IRR because it avoids the use of a local discount rate, 

which can have a great effect on NPV and NPV/PVC (PIARC, 2003). IRR was 

calculated using Microsoft Excel formula. 

5.3.2.6 Economic assessment criteria  

The “best” criteria, recommended by PIARC, to be used under certain circumstances 

are shown in Table 5.7. This Table assists in the decision making after the economic 

assessment results are calculated. Depending on what the road authorities are looking to 

achieve from the implementation of a road safety measure, the choice is made. For 

example, if the road authorities seek a solution which offers the highest returns in a 

year, then choice should be made using the FYRR. 

Table 5.7 Summary of the use of decision criteria (PIARC, 2003) 
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5.3.3 Crash information 

The data needed to use these equations are crash data, costs of the road safety measures 

and the discount factor used by the road authorities for road projects. Therefore, Part B 

of the model was created, which involves road crash and casualty amounts that have 

occurred in a road section during a certain period of time, as well as the costs of each 

type of crash and casualty of the country where the road safety model is applied in. 

Figure 5.3 shows the crash and casualty information that needed to be input in the 

model. 

This procedure completes the next three parts of the road safety model: 

1. PART B where information about crashes and casualties are input together with 

the cost and annual maintenance of the selected road safety measures 

2. PART C which provides the crash economic analysis results, and  

3. PART D which provides the casualty economic analysis results 

The next section shows the application of parts B to D of the model using artificial data. 

Once the information are input in part B then parts C and D are automatically 

calculated.
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Crash types and treatments 
Road Name: University Road 

Area Information Crash Information Casualty Information 

Start 

Point 

Finish 

Point 

Length 

(km) 

Width 

(km) 

Area 

(km2) 

AADT 

(veh/day) 

Discount 

Rate 

No. of 

fatalities 

No of 

seriously 

injured 

No. of 

minor 

injured 

No. of 

damage 

only 

Total 

No. 

of 

years 

of 

data 

No. of 

fatalities 

No of 

seriously 

injured 

No. of 

minor 

injured 

Total 

A B 0.1 6.5E-03 0.00065 12000 10% 1 4 4 8 17 3 1 5 9 15 

 

 Cost of crash (Euros)  Cost per casualty (Euros)  Cost of crashes/casualties (Euros) 

Fatal Serious Minor Damage 

only 

Fatal Serious Minor Damage 

only 

Cost of 

crashes 

Cost of 

crashes/y

ear 

Average 

cost per 

crash 

Cost of 

casualties 

Cost of 

casualtie

s /year 

Av. 

cost 

per 

casualt. 

1,574,820 185,565 18,500 1,640 1,379,340 154,980 11,955 0 1,404,200 801,400 141,424 2,261,835 753,945 150,7

89 

Figure 5.3 Crash and casualty information
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5.3.4 Application of Parts B to D of model using artificial data 

The cost of the types of crashes and casualties used, was taken from the United 

Kingdom‟s 2006 crash statistic costs (Department for Transport, 2009), and the 

discount rate for the projects was assumed to be 10%. The costs of the road safety 

measures were attained from various companies around the world. All the costs were 

transformed into Euro values and were considered representative of the Cyprus 

conditions. 

5.3.4.1 Road safety measure costs 

The costs for the road safety measures were calculated as follows: 

Chevron boards are signs installed at the edge of the road, outside a bend, to allow for a 

clear view of the bend from the drivers, as they drive through it (iRAP, 2010). Five 

boards were chosen to be installed on each side of the road. Each board is 1800mm long 

(Advanced road signs and safety, 2011) and costs €1000.00 to install. Maintenance 

costs are €400.00/year due to cars crashing on them.  

Roadside safety-Barriers are installed at the edge of the road to prevent the vehicles 

from hitting any objects on the roadside (iRAP, 2011). To install barriers on one side of 

the road, as the other side of the road is developed, was assumed to cost €13225.00. The 

maintenance is €3200.00/year due to car impact (Barriers Direct, 2011). 

Edge rumble strips are longitudinal lines and when a car drives on them they make it 

shake to warn the drivers that they stepped out of their line (iRAP, 2011). Cost of 

installation at both sides of a road was assumed to be €900.00 and their annual 

maintenance cost was assumed to be €45.00/year (Department for transport US, 

2011). Figure 5.4 shows the second part of the model with artificial data. 



Chapter 5: Model development and simulated application 

  66

  

   

 

  

 

 
Figure 5.4 Part B application using artificial data
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5.3.4.2 Crash reduction economic assessment 

The results from the economic analysis for crash reduction are shown in Table 5.8. 

Figures 5.5 and 5.6 show the economic assessment results for Delineation-Chevron 

boards. The economic analysis of each measure is carried out for the standard 

assessment period used by the road authorities, which is twenty years. Reapplication of 

the measure was considered according to the measure‟s lifespan, which in the chevron 

board‟s case is seven years.  

 
Figure 5.5 View of economic assessment calculation of Delineation-Chevron boards Part C 

 
Figure 5.6 Present value cost and benefits of delineation Chevron boards 
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               Figure 5.7 FYRR crash results                                    Figure 5.8 NPV crash results 

  
     Figure 5.9 NPV/PVC and BCR crash results                      Figure 5.10 IRR crash results 

Figures 5.7 to 5.10 show the economic assessment results for each road safety measure 

and Table 5.8 shows the measures that give the most advantageous results in each 

equation. As it may be seen, Chevron boards bring the highest returns in the first year of 

implementation, (Figure 5.7), and needs the highest discount rate in order for discounted 

costs and benefits to be equal (Figure 5.10). Additionally, roadside safety barriers 

provide the highest difference between benefits and costs in the long run, (Figure 5.8), 

which means that they bring the highest benefits. Alternatively, road edge rumble strips 

provide the highest NPV/PVC and BCR values. Decisions can then be made from the 

road authorities by following the decision criteria  given in Table 5.7. 

Table 5.8 Crash reduction economic assessment: scheme selection- model output 

Selection of Scheme 

FYRR 1717% Delineation- chevron boards 

NPV  € 340,813 Roadside safety barriers 

NPV/PVC 60 Edge rumble strips 

BCR 61 Edge rumble strips 

IRR 1704% Delineation- chevron boards 
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5.3.4.3 Casualty reduction economic assessment 

The economic assessment results for casualty reduction are shown in Tables 5.9 and 

5.10 and the calculations for the delineation-Chevron boards are shown in Figure 5.11. 

The results indicate clearly that road edge rumble strips are the most suitable option to 

be used if a road authority wants to decrease the casualties in a road. Whereas the most 

profitable option is the implementation of Chevron boards.  

 
Figure 5.11 View of economic assessment calculation of Delineation-Chevron boards Part C 

Table 5.9 Economic assessment for casualty- model outputs 

FYRR FYRR NPV NPV/PVC BCR IRR 

Delineation-Chevron boards 1805%  € 172,824.1 29.4 30.4 1034% 

Roadside safety barriers 264%  € 130,445.5 2.7 3.7 134% 

Edge rumble strips 2792%  € 126,759 85.2 86.2 1669% 
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Table 5.10 Economic assessment for casualty: scheme selection- model outputs 

Selection of Scheme 

FYRR 2792% Edge rumble strips 

NPV € 172,824.1 Delineation-Chevron boards 

NPV/PVC 85.2 Edge rumble strips 

BCR 86.2 Edge rumble strips 

IRR 1669% Edge rumble strips 

5.3.5 Future crash and casualty evaluation 

The final part of the model involves the calculation of the crash and casualty 

effectiveness of the selected road safety measure. This part of the model enables the 

authorities to evaluate the efficiency of the implemented measures according to the road 

network condition in Cyprus. This is carried out by entering crash and casualty data for 

a year after implementation of the road safety measure. The model calculates the money 

saved and the annual casualty and crash effectiveness of the measure.  

5.3.5.1 Application of Part E of model using artificial data 

Using the same artificial data set, the last part of the model was tested. The only data 

needed to carry out Part E is crash and casualty numbers of the years after the model is 

implemented for the road section in question. In this case the artificial data was input, 

and the results are shown in Figure 5.12. From the results, it may be seen that the 

crashes in the area have decreased by 58.8% in the first three years of implementation 

and casualties have reduced by 80%. At the end of the model‟s lifetime, the crashes 

have decreased by 17.6%, saving €1,593,799.00 to the road authorities, and the 

casualties have decrease by 40%, saving the road authorities €1,580,970.00.  



Chapter 5: Model development and simulated application 

  71

  

   

 

  

 

 

 

 
Figure 5.12 Future evaluation after implementation of edge rumble strips –artificial data 
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5.4 Data needs of the model 

The model was examined to obtain the data needed to carry out a road safety analysis 

for a road section. Table 5.11 shows the data needs with regard to each part of the 

model, and Table 5.12 shows the data needs in more detail. 

Table 5.11 Data needs of road safety model 

Part Data required 

Part A: road safety measure 

evaluation 

Crash type information 

Requirements of road authorities  

Area Information  (Road Inspections) 

Part B: road safety measure 

cost crash/casualty cost 

Discount rate 

Information about road section dimensions 

Number of crashes/casualties 

Number of years of data 

Cost of crashes/casualties 

Implementation and annual maintenance costs of road safety 

measures 

Part C: Crash economic 

assessment 
- 

Part D: Casualty economic 

assessment 
- 

Part E: Future evaluation of 

results 
Future annual crash data 
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Table 5.12. Data needs of model 

Data Unit Data Unit 
Road Safety measures  Types of crashes that occur  

Already used in the county Names Intersections Number 

Cost  € Head-on Number 

Effective life Years Manoeuvring Number 

Annual maintenance costs € Rear-end Number 

Operating costs (if any) € Rear-end Number 

Side effects-disadvantages Text Run off-road Number 

Discount rate % Vehicle - Cyclist Number 

Crash Value (all types) € Vehicle - Pedestrian Number 

Casualty value (all types) €   

Data Unit Data Unit 
Safer people  Area characteristics  

Motor vehicle standards  Area type Text 

Alcohol/drug measures Text Functional class of roadway Text 

Child safety Text Vehicle volume, AADT veh/day 

Education Text Speed limit km/hr. 

Emergency response Text Number of lanes Number 

Driver fatigue management Text Length meters 

Helmet and protective 

clothing 

Text Width meters 

Licensing Text   

Policing Text   

Data Unit Data Unit 
Historical crash data  Road data (from road inspection)  

Fatal Number Aggressive obstacles Text 

Serious  Number Existing road safety measures per 

100m or 1km 

Text/ 

Number 

Minor Number Drainage Yes/No 

Damage only Number Trees Yes/No 

Years of data Years Cuts/Embankments Yes/No 

Severity outcome (KSI) Number Safety zone width meters 

 

5.5 Summary 

This Chapter has described the model developed and how it was tested using simulated 

data. The model is separated into five parts that involve a selection from a variety of 

road safety measures that are suitable for the road network under scrutiny, the input of 

road characteristics, the amount and cost of crashes and casualties in order for an 

economic assessment to be carried out, and an assessment of the future annual 

effectiveness casualty reduction.  
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The model developed, is able to carry out: a selection amongst measures for recorded 

road safety hazards according to different road traffic characteristics, an economic 

analysis that can assist in the choice of the economically optimum road safety measure, 

as well as, calculation of the crash and casualty effectiveness of the selected measure in 

the area. 

The next Chapter seeks to describe the detailed data needs and data collection carried 

out, to examine the applicability of the road safety model described in this Chapter to 

the road network of Cyprus.  
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6 DATA GATHERING AND ANALYSIS 

6.1 Introduction 

This Chapter collates and synthesises data collected from the road authorities in Cyprus, 

which is required for the model. In order to apply the Road Safety Model created to a 

country‟s road network; the data mentioned in Table 5.12 needs to be incorporated in 

the road safety model. Before applying the model, it is believed that an understanding of 

the condition of road safety in the country, as well as, the actions taken by the road 

authorities need to be examined. This required the collection of additional data.  

By examining the data needs of the road safety model created, and by following a 

preliminary investigation of the data available in Cyprus, described in Chapter 3, the 

following data were considered to be necessary for collection: 

 The types of road safety measures currently applied in the country together with 

their initial and annual maintenance costs, 

 Hazardous road sections where a number of crashes have occurred in the past 

years. For these sections the data needed include: area description, crash data for 

a minimum number of three years, the road safety measures that already exist in 

the area, and any hazards that exist. 

 Cost of the crashes and casualties in Cyprus.  

 The discount rate used for governmental projects 

These data could be collected from a number of sources as follows: 

a. Ministry of Communications and Works  

b. Police 

c. Road inspections 

d. Other  
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Appendix B contains a Table with the all the data required by the model, as well as, 

additional sources used to acquire the data in cases where they were not available.  

6.2 Selection of areas to study 

To find the roads with the highest crash statistics, all the crashes that have occurred in 

the past three-five years should be categorised in various ways to enable the 

identification of where, when and to whom the major crashes occur (OECD, 1981). In 

this work, the choice of the areas to study has not been based on statistical analysis but 

on the empirical views of the officials from Cypriot Police crash statistics department.  

The chosen road sections are Stasinou-Salaminos Avenue of 1.8km long and Griva 

Digeni Avenue of 4.2km long, as they have been two of the most dangerous road 

sections in Cyprus‟s capital, Nicosia (Menelaou, 2010). Whilst the choice of the areas 

may not ideal, as they have had less than 20 crashes in the past 3-5 years as RAP 

organisations require (see Section 4.2), but this was felt to be the optimal choice given 

the time constrains of the research and taking into account the country‟s length and 

population, to identify a representative area of the Cypriot road network. Both roads are 

U types of roads, where 65% of fatal and almost 80% of serious injuries have occurred 

in 2010 (see Table 3.4). 

The crash statistics involve fatal and seriously injured crashes that occurred between 

2007-2009. Three years of data are required to be collected to obtain an average of the 

crashes that occur in an area and to allow for a treatment‟s effectiveness to be 

calculated, as sometimes, there might already have been a decrease in the crashes in that 

area due to other reasons such as road user behaviour.  
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6.3 Data from Ministry of Communications and Works 

The head of the Road Safety Department of the Ministry of communications and works 

was contacted to obtain the following data (Morfakis, 2009): 

1. Information about the current state of the road safety in Cyprus and how the 

road safety inspections are being carried out. 

2. The road safety measures recommended to be applied by the Road Safety 

Strategic Plan 2005-2010, and 

3. The cost of the road safety measures that have already been applied between 

2007 and 2010.  

The data was collected using a questionnaire, which is given in Appendix C. The 

questionnaire is divided into 3 parts, which concern general information about the road 

crashes that occur in Cyprus and how both data collection and road inspections are 

carried out. Some of the information provided from the questionnaire may be found in 

Table 6.1 and data regarding the current status of road safety in Cyprus is given in 

Section 3.2.  

6.3.1 Road safety inspection procedure by Cypriot road authorities 

The Public Works Department carries out road inspections in Cyprus by firstly 

obtaining annual road crash statistics and road crash maps from the police. These data 

are inspected to identify black-spots, and this is the main method of identifying 

hazardous areas. Road inspections are carried out in these areas before any road safety 

measures are applied to them. They are generally carried out using a road inspection 

vehicle which checks for hazards in motorways, dual carriageways and roads outside 

urban areas. More information about road inspections and the Ministry of 

Communications and Work‟s may be found in Appendix C.  
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6.3.2 Measures used in Cyprus and their cost 

The road safety measures used in Cyprus may be divided with regard to: 

 Road environment 

 Drivers and vehicles 

 Policing 

 Traffic road safety education, and  

 Immediate care 

These were separated into three sections, as the Model requires: safer roads, safer 

vehicles and safer people. The information acquired was combined and shown Tables 

6.1-6.3. In most of the cases, the budget allocated was not found in the data given. 

6.3.2.1 Safer roads 

Table 6.1 Road safety measures used for safer roads in Cyprus (Colin Butchanan Consortium, 2001 

and MCW 2007-2010) 

Safer roads Budget allocated 
Black-spot 

identification 

Black spot treatment is the main method used 

for treating the road network in Cyprus. The 

road safety measures are not described 

analytically in the data provided.   

€1,258,950/ year 

Pedestrian zebra 

crossings 

Money allocated from a different budget 
/ 

Traffic light installation 

with pedestrian Pelican 

crossings  

Money allocated from a different budget 

/ 

Road safety barriers Money allocated from a different budget / 

Crash cushions Money allocated from a different budget / 

Lightening of road Money allocated from a different budget / 

Delineation Money allocated from a different budget / 

Road safety measures in 

municipalities 

 
€1,258,950/ year 

    Pedestrian road 

pavement construction 

and maintenance 

 

From above budget 

Blackspot treatment  From above budget 

Street lighting and their 

maintenance 

 
From above budget 

Road humps and their 

signalling  

 
From above budget 

Tree cutting/pruning  From above budget 

Other traffic calming 

measures 

 
From above budget 
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6.3.2.2 Safer Vehicles 

Table 6.2. Road safety measures used for safer vehicles in Cyprus (Colin Butchanan Consortium, 

2001 and MCW 2007-2010) 

Road safety measures in 

communities and 

provinces 

 

€1,258,950/ year 

Street lighting and their 

maintenance 

 
From above budget 

Blackspot treatment  From above budget 

Road humps and their 

signalling  

 
From above budget 

Tree cutting/pruning  From above budget 

Safety barriers  From above budget 

Other traffic calming 

measures 

 
From above budget 

Raised junctions  / 

Road signs  / 

Change speed limit  / 

Parking creation and 

control 

 
/ 

Underground and over 

ground pedestrian 

bridge 

 

/ 

Clean of road pavement 

to enable friction 

 
/ 

Safer vehicles Budget allocated 

Daytime running lights 
Laws for motorcycles but not yet any laws for 

vehicles 
/ 

New car assessment 

programme (NCAP) 

According to NCAP, technical checks of 

construction specifications are carried out  
/ 

Motor vehicle 

standards 

Passive safety of vehicle check 

Standards on protective equipment and 

airbags 

Pedestrian recognition systems 

€230,000 

Used car safety ratings 

Vehicle safety (airbags, children seats etc.) 

Support vehicle sellers to promote safer 

vehicles 

/ 

Vehicle features and 

devices 

Enhancement of vehicle technical controls 

Mandatory fittings for ABS and automatic 

seatbelt and headlamp 

Pedestrian recognition systems 

Training of staff 

Vehicle safety (airbags, children seats etc.) 

/ 

Vehicle road 

worthiness 

Systematic check inspections 

New law provisions for systematic checks 

Automated MOT system 

Training of staff 

Old vehicle replacement 

/ 

Safe Bicycle Use Decrease VAT for / 
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6.3.2.3 Safer people 

Table 6.3 Road safety measures for safer people used in Cyprus  (Colin Butchanan Consortium, 

2001 and MCW 2007-2010) 

motorcycle/moped/bicyclist helmets 

Safe heavy and public 

transport vehicle use 

Speed cutters, Tacographs and protective bars 

for heavy vehicles 

Road check units 

Safe heavy vehicle books 

Equipment control and safety of public 

service vehicles 

€230,000 

Safe motorcycle use 

Roadworthiness of motorcycles 

Decrease VAT for motorcycle/ moped/ 

bicyclist helmets 
/ 

Safer people Budget allocated 
Policing budget  €1,340,000 

Police education Training of officials on matters that concern 

road safety measures abroad 

Training of police 

€17,000 

Law enforcement Overtime of police patrols during weekends 

 
€595,000 

Speed control Speed control machines (€5,100/each) €5,100 

Addressing drug and 

alcohol use 

Lower BAC limit 

Specially adapted Alco test mobile units 

(€42,500/each) 

Alcotest machines (€5,100/each) 

Alco test mouthpieces (10p each) 

Narcotest devices 

€64,600 

Seatbelt wearing Seatbelt wearing on all seats of vehicle / 

Education Modules at primary schools 

CDs to be provided with books at schools 

Training of teachers 

Competitions 

Primary school workshops 

€34,400 

Educational 

presentations 

Presentations at schools, army bases and to 

the general public 

Projectors (€2000/each) 

€33,000 

Child safety initiatives Child safety enlightening material 

Child seats 
/ 

Fatigue management Advertisement / 

Emergency response Create ambulance calling centre 

Increase the emergency ambulance stations 

Introduction of rescuers institution 

Training programme for ambulance rescuers 

Ambulance GPS system 

/ 

Helmet and protective 

clothing 

Helmet is necessary for all motorcycle/moped 

users. Protective clothing is necessary for 

professional drivers 

/ 

Licensing Upgrade of driving licence examination to €300,000 
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As it may be seen from Tables 6.1-6.3, the data do not offer a detailed description of the 

measures used by the Cypriot authorities or the costs for all the measures used to 

achieve safer vehicles and safer conditions for people. Therefore, the missing costs from 

the road safety measures mentioned in the road safety model created were obtained 

from supplementary sources, as described in Appendix B. 

point allocation and computerised testing  on 

theoretical knowledge 

Minimum hours of lessons 

Renewal of driving licence for older people 

Check training levels regularly 

Stricter and frequent examinations for driving 

instructors. Also lectures about behaviour  

Leaflets/Newsletters Road safety at schools 

Posters for preschools 

Reprinted enlightening material 

€24,500 

Publicity TV, Cinema and Radio advertisements 

Road safety park 

Participation in Cyprus national fair 

€904,400 

Confiscation of illegally 

parked vehicles 

Speedometers 
 

Helmet and seatbelt 

wearing for all vehicle 

passengers 

Breadth analyser units 

 

 Street patrolling units weekends  

Point demerit system Enlightening campaigns  

Seatbelt for all seats in 

all vehicles  

Road safety video spots in cinemas 
 

Breach a red light at 

junction devices 

Annual road safety week  
 

Police staff education Seminars  

Road safety information 

and material on 

Cyprus‟s fair 

Road safety seminars  

 

Campaigns, 

advertisements and 

lectures 

Driver education in schools 

 

Lectures at schools Road safety leaflets in other languages  

Encourage good driving 

culture by creating 

target groups 

Produce code of road safety in other language 

for foreigners  

Increase road safety 

awareness at workplace 

Protect VRUs 
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6.4 Data from the Police 

The following information was collected from the head of road statistics department of 

the police. These were collected with the help of a questionnaire, (see Appendix D): 

1. Road safety measures used and being considered for future implementation by 

the Police. 

2. Road crash data for Stasinou-Salaminos and Griva Digeni Avenues  

3. Road area maps  

The following sections present the above information for the road sections under 

investigation. 

6.4.1 Road safety measures used  

The road safety measures that the Cypriot police apply, mainly concern the behaviour of 

the road users, especially the drivers. The main measures that are currently being 

applied are given in Table 6.4. The answered questionnaire may be found in Appendix 

D. 

Table 6.4 Police measures used in Cyprus (Colin Butchanan Consortium, 2001 and MCW 

2007-2010) 

Measure Description 

Police education Presentations are given to schools and army bases  

Law enforcement 
More expensive fines 

Zero alcohol limit for professional drivers 

Speed control 

Addressing drug and 

alcohol use 

Seatbelt wearing 

Police sets road patrols to the different routes that connect people to 

places where clubs, alcohol, and drugs exist. Especially in weekends. 

The problem with alcohol has been increasing and a reason for that is 

that Alco-tests started taking place in the past five years 

Zero alcohol limit for professional drivers is going to be applied 

In the future, testing for drug use is also going to be applied. Moreover, 

Alco-lock for heavy and work vehicles are thinking to be implemented 

but results from other countries need to be obtained first.  

Educational 

presentations 

To trespassers of the law. If they follow the lectures, trespassers will 

have some penalty points removed. 
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Child safety 

initiatives 

Traffic wardens at schools 

Educational presentations 

Leaflets to parents at school 

No child should be seated at the front of a moped/motorcycle 

Fatigue management Advice not to drive when tired. No law 

Emergency response 

The time the police/ambulance receives a call and the time police arrives 

at the scene are recorded in the crash statistics form. Since ambulances 

and police vehicles are not digitalised the times are not trustworthy as 

they depend on the honesty of the people who fill the form 

Helmet and 

protective clothing 

For motorists there are laws that require them to wear a helmet but a law 

for protective clothing does not exist. 

Publicity 

A different campaign is taking action every month, each lasting for 

15days. The effectiveness is measured annually and they are expensive. 

European campaigns are also taking place. 

Advertisements are also expensive 

Leaflets/newspapers Trying to inform the public  

Licensing 

Criteria for driving instructors 

Requirements for driving licence 

Examination level 

Old and used vehicles  
Both types are checked for MOT tests and advices are given to the 

drivers of these cars if there a problem is observed. 

Police education The police is trained and informed on new measures that exist 

6.4.2 Crash data collection procedure by Police 

General Procedure 

When the police receive a call that concerns a crash, they first inform the ambulance 

services, if not already informed, and they then attend the crash scene where the 

necessary data is recorded as follows. The police complete a crash statistics form shown 

in Figure 6.1, and record the crash position on a paper map of the area (Menelaou, 

2010). Both them are given to the police‟s Crash Analysis Department who are 

responsible for campaigns and to the Ministry of Public Works, who are responsible for 

road maintenance and black spot analysis. The form and its definition May be found in 

Appendix E.1. 
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Figure 6.1 Cyprus‟ Crash Statistics form 

Using the above procedure the road crash data for the above road sections under 

consideration were collected. The crashes analysed were also recorded on road maps to 

identify whether the crashes are concentrated in specific areas. These may be seen 
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below. Additionally, the crash data forms collected may be seen in Appendix F, which 

also contains the translated and decoded version.  

Case Study 1: Stasinou- Salaminos Avenue 

Table 6.5 Crash analysis of Stasinou - Salaminos Avenue 

Case study 1: Stasinou - Salaminos Avenue 
Road Name Stasinou- Salaminos 

Road length 1780m 

Area type Urban Area 

Functional class of 

roadway 
Collector and minor arterial 

Speed limit 50km/hr. 

Vehicle volume 5000-10000 veh/day 

No. of lanes Double carriageway 

Crash number 18 

Crashes 17 Serious injuries 1 Fatality 

People involved in 

crashes 
7 pedestrians 1 cyclist 6 motorcyclists 4 car occupants 

Casualties 24 people 

People involved in 

crashes 
7 pedestrians 1 cyclist 5 motorcyclists 11 car occupants 

Vehicles involved 28 

Types of vehicles 

involved 
19 Saloon Cars 1 Taxi 7 Motorcycles 1 Bicycle 

Movement chart of 

pedestrians and 

vehicles 
4 from angle 

5 

pedestrians 

crossing the 

road 

2 rear-end 

1- still 

object 

 

3 

manoeuvres  

 

1 

other 

Crash types (as 

required by model) 

Head on: 0 

Intersection: 9 from which 5 occurred when vehicles were turning 

Lane change: 2 

Manoeuvring: 6 

Rear-end: 2 

Run off road: 2 

Vehicle-Pedestrian: 7 

Vehicle-Cyclist: 1 

Average lane width 14m 

Average ped. 

pavement width 
2.4m 

Actions of vehicles 

to cause crash 
Careless 

driving: 3 

Careless 

right 

turn: 5 

Disobeyed to 

keep right 

distance: 2 

Disobeyed 

traffic 

lights: 1 

Manoeuvres: 

3 

Pedestrian 

crossed 

careless: 1 

Crash type 
4 from angle 

1 

bicyclist 
7 pedestrians 

1 rear 

end 

1 fixed 

object 

2 

other 
2 side 

Damages on car 

from first impact 
14 Front 1 Rear 4 Door 8 Wing 1 none 

Traffic lights 5 at traffic lights 

Lane separator None other than delineation 

Lighting Good 

Road pavement 

condition 
Dry. 1 crash occurred when road surface was wet 

Driving licence 3 with no driving licence 

Drugs and alcohol 10 Negative  27 not requested 2 Unknown 

Helmets/ Seatbelt 2 none 



Chapter 6: Data gathering and analysis 

  

  

   

 

 87 

 

 
Figure 6.2 Crashes occurred in Stasinou – Salaminos Avenue between 2007-2009 

Each dot in Figure 6.2 represents a crash that has occurred in Stasinou – Salaminos 

avenue. The avenue was divided into links of 100m sections, apart from the last one that 

was 80m. From the crash data provided and from the calculations presented in Chapter 

4, the risk map of the area was calculated and is presented in Figure 6.3 and Table 6.6 

which shows Stasinou- Salaminos road section to be a high risk road section.  

Table 6.6 Risk mapping calculation for Stasinou - Salaminos 

Road section 
Collective Risk Personal Risk 

Value Risk Value Risk 

Stasinou-Salaminos 3.33 High risk  304.4 High risk  

 

 
Figure 6.3 Risk map for Stasinou-Salaminos Avenue 
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Case study 2: Griva Digeni Avenue 

Table 6.7 Crash analysis for Griva Digeni Avenue 

Case study 2: Griva Digeni Avenue 

Road name Leoforos Griva Digeni 

Area type Urban area 

Functional class of 

roadway 
Collector and minor arterial 

Speed limit 50km/hr. 

Vehicle volume 5000-10000 veh/day 

Number of lanes Double carriageway 

Residential area? Yes 

Road description Mostly straight and flat 

Lane separator Road safety median barrier and median kerb 

Crash number 17 

Fatal crashes 4 

Serious crashes 13 

Number of 

casualties 
20 

Casualties 13 M/cyclists 1 bicyclist 3 car occupants 3 pedestrians 

Types of casualties 4 Fatal 15 Serious 1 minor 

Vehicles involved 32 

Types of vehicles 

involved 
12 M/cycles 18 Saloon cars 1 bicycle 1 pick up 

Movement chart of 

ped and vehicles 
8 angular 3 pedestrian 

2 on still 

item 
1 manoeuvres 

2 diversions 

 
1 other 

Crash types (as 

required by model) 

Head on: 0 

Intersection: 9 

Lane change: 5 

Manoeuvring: 8 

Rear-end: 1 

Run off road: 3 

Vehicle-Pedestrian: 3 

Vehicle-Cyclist: 1 

Average lane width 6.8m/lane 

Average road 

pavement width 
2m at each side of pedestrian pavement 

Lane separator Median road safety barriers and kerbs 

Crashes and lane 

separators 

11 occurred where delineation was the 

lane separator 

6 occurred in road subsections where lane 

separator exists 

Actions of vehicles 

to cause crash 

Illegal 

directi

on of 

travel: 

4 

Careless 

driving/ 

distraction: 

5 

Careless 

turn to 

the right: 

1 

Disobeyed 

automatic 

traffic 

signal: 4 

Exceeding 

speed 

limit: 3 

Failure 

to give 

right of 

way: 2 

Pedestrian 

crossing 

(not being 

masked by 

vehicle): 2 

Traffic lights 7 crashes occurred at traffic lights 

Lighting conditions 
Good 

6 crashes occurred at night with good lighting 

conditions 

Crash type 

Angular: 7 Pedestrian: 2 Side collision: 2 

Run off road: 6 (3 median 

barriers, 1 lamp post, 1ped 

pavement, 1 other) 

Damages on car on 

first impact 
Front: 12 Rear: 2 Doors: 7 Wings: 9 None: 1 

Helmet/ Seatbelt 1 not wearing seatbelt 

Drugs and alcohol Not requested: 16 Negative: 18 Positive: 1 
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Figure 6.4 Crashes occurred in Griva Digeni Avenue between 2007-2009 

Figure 6.4 shows the crashes that have taken place in Griva Digeni Avenue, which is 

4200m long, represented by a dot. The avenue was divided into 100m sections for the 

first kilometre, and then into 1000m for the rest of the sections, to check the impact of 

collecting data at different intervals. The last 200m were separated in 100m sections. 

Table 6.8 and Figure 6.5 provide the risk mapping of Griva Digeni Avenue. 

Table 6.8 Risk mapping calculation for Griva Digeni Avenue 

Road section 
Collective Risk Personal Risk 

Value Risk Value Risk 

Griva Digeni 1.35 High risk  137.3 High risk  

 

 
Figure 6.5 Risk map for Griva DIgeni Avenue 
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6.5 Road Inspections 

The remaining information, concerning the features of the road network, was obtained 

from manual inspection. As mentioned in section 6.1, road inspections were carried out 

using a standard passenger car, as it was difficult to acquire a specially equipped 

vehicle. A video camera and a photo-camera were also used, (see Figure 6.6), to help 

acquire any missing information after the inspection and to identify the difficulties a 

driver faces when driving in the road. The camera was adjusted to record the middle of 

the road. By using the vehicle‟s odometer, (see Figure 6.7), the length of the road 

sections was confirmed. Moreover, information for every 100m or 1kilometer was 

taken. 

 
Figure 6.6 Equipment used for road inspection 
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Figure 6.7 Taking measurements of the road length using the vehicle‟s odometer. 

After recording the measurements, the videos and pictures were examined to record 

measurements of the road sections. Measurements were taken for both sides of the road 

and the data collection forms are shown in Tables 7.01 to 7.08 in Appendix G. The 

information gathered is summarised in Tables 6.9 and 6.10 below. 
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Table 6.9 Stasinou - Salaminos Avenue road inspection summary 

Avenue Stasinou - Salaminos Salaminos - Stasinou 

Area Urban 

Road type Collector and minor arterial 

Speed limit 50km/hr. 

No. of lanes 2 on each side 

Road length 1800m 

Average road width 14.2m 

Average pedestrian 

pavement width 

2.4m 

Visibility condition Good 

Existing drainage Good 

Vertical realignment Good but mostly left turns Good but mostly right turns 

Road section Wide Wide 

Banks/Embankments No No 

Hatching No No 

Road markings Yes some not clear Yes some not clear 

Delineation Poor in most of the road Poor in most of the road 

Pedestrian railings First 500m Yes last 10m 

Lighting conditions Energy absorbing lights 

Median separator Nothing apart from delineation 

Double yellow line at edge  Yes 

Bicycle/Bus lanes/lay-bys No No 

Crash Cushions No No 

Road safety barriers Railings in first km None 

Bus stops Every 300m (6) Every 300m on average (6) 

Bollards 800m 400m 

Cat’s eyes 300m 300m 

Speed cameras No No 

Warning signs Yes 

Direction signs Yes 

Signs giving orders  

Information signs Yes 

Trees On pedestrian pavement 

Shoulder sealing 0.3m 

Traffic lights 7 7 

Pedestrian barriers 
Yes 1

st
 km and last 100m 

Bollards and railings 

200m  

Pedestrian crossing 7 

Secondary roads  7 not clear 7 not clear 

Problems identified 

No speed limit signs after each junction 

Too many intersections on right hand sight when 

travelling from Stasinou to Salaminos avenues (20 + 8 

entrances to shops and petrol stations) 
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Table 6.10 Griva Digeni Avenue road inspection summary 

Avenue 

Griva Digeni 

Roundabout to 

Starbucks 

Griva Digeni 

Starbucks to roundabout 

Area Urban 

Road type Collector and minor arterial 

Speed limit 50km/hr. 

No. of lanes 2 on each side 

Road length 4200m 

Average road width 12m 

Av. ped. pavement width 2m 

Visibility condition Good 

Existing drainage Good 

Vertical realignment Mostly straight Mostly straight 

Road section Normal Normal 

Banks/Embankments 300m  after ped. pavement  No 

Hatching Yes 10m at the road edge Yes 30m median 

Road markings Yes, clear Yes, clear 

Delineation Clear Clear 

Pedestrian railings 
Final 100m and on 2 ped 

crossings (median) 

Yes on 2 ped crossings 

(median) 

Lighting conditions Energy absorbing lights 

Double yellow line at edge  Yes 

Bicycle/Bus lane/lay-bys No No 

Road safety barriers No No 

Median separator 
Semi-flexible median road safety barriers first 2km and 

last 300m, the rest is high kerb separator(apart from 50m) 

Crash Cushions No No 

Bus stops 9 9 

Bollards 100m No 

Cat’s eyes 100m No 

Speed cameras 2 1 

Warning signs 
Mind cyclists, traffic signals, Junction ahead, ped. 

crossing, Roundabout 

Direction signs Yes 

Information signs Camera check area, Bus stop, Central reserved box ahead 

Signs giving order Speed limit, Keep left/right 

Trees 
Yes 2m from road (first 900m) and the after ped 

pavement 

Shoulder sealing 0.2m 

Traffic lights 14 11 +  roundabout 

Pedestrian crossing 15 13 

Secondary roads  Clear Clear 

Problems identified 

The road is currently being constructed so any problems 

from crash statistics might have been resolved 

The median road safety barriers are extreme for 

vulnerable road users 



Chapter 6: Data gathering and analysis 

  

  

   

 

 94 

6.6 Missing data 

Some of the required data to run the model was not provided from the road authorities 

in Cyprus. The missing data involve: 

 Costs of road safety measures in the toolkit 

 The Annual Average Daily Traffic, and 

 Crash and casualty costs used in Cyprus 

 The discount rates used 

These data were mainly acquired from the literature and were adjusted to the Cypriot 

currency, Euro.  

6.6.1 Road safety measure costs 

The costs of the measures were mainly obtained from the Handbook of road safety 

measures by Elvik et. al (2009), a book that contains the average cost of measures used 

in different and mainly European countries. In cases where the measure was not 

included in the handbook, UK or US market costs were used. 

6.6.2 Annual Average Daily Traffic  

AADT for the road sections were obtained from road surveys carried out between 2004-

and 2007 by the public works department in Cyprus (PWD, 2008). Therefore: 

 Stasinou-Salaminos Avenue: AADT= 5000-10000veh/day, 

 Griva Digeni Avenue: AADT= 5000-10000veh/day 

6.6.3 Crash and casualty costs used 

The department of MCW provided the 2002 casualty costs, which are projected for 

2006 (Collin Buchanan Consortium, 2011). These are: 
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 Fatal injury: €798,000 

 Serious injury: €105,500 

 Minor injury: €7.700 

The crash costs were not provided, as they are not used by the ministry for the 

calculations of the effectiveness in road crash reductions. Therefore, it was felt 

necessary to use the UK difference between the crash and casualty costs to calculate an 

average estimate of the cost of the crashes. The UK‟s 2007 costs are shown in Table 

6.11. 

Table 6.11 Difference between road crash/casualty cost in the UK 

Type of 

crash/injury 

Crash Cost (€) Casualty Cost 

(€) 

Difference 

between costs (€) 

Fatal 1,574,820 1,379,340 195,480 

Serious 185,565 154,980 30,585 

Minor 18,500 11,955 6,545 

Damage only 1,640 0 1,640 

 

Therefore the approximate values tentatively suggested for crash costs in Cyprus are: 

 Fatal crash: €995, 000 

 Serious crash: €136,000 

 Minor crash: €14,000 

 Damage only: €1,640 

6.6.4 Discount rate 

To define a suitable discount rate, the following information from the literature was 

recommended: 

a. The Institute for Road Safety Research, SWOV in Netherlands, recommends a 

discount rate of 2.5% to be used in governmental projects (SWOV, 2007). 
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b. The European Union guide to cost-benefit analysis on investment projects 

recommends a social discount rate of 5% to be used (ROSEBUD, 2006).  

c. The handbook of road safety measures is using Norway‟s discount rate of 4.5% 

(Elvik et. al, 2009). 

For this study a 5% discount rate was used, as this is the recommended value suggested 

by the European Commission for the assessment of road safety measures. 

6.7 Summary 

In this Chapter the data collected to demonstrate the applicability of the approach 

developed in this work in Cyprus was presented. Not all the data needed were publically 

available for collection and therefore other sources were used.  However, using data 

from other sources might not produce accurate results, but this was considered to be a 

reasonable option. 

The next Chapter seeks to apply the data collected into the road safety model created 

and recommends road safety measures that are calculated to provide an economic crash 

and casualty reduction effectiveness. 
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7 MODEL APPLICATION AND RESULTS 

7.1 Introduction 

This Chapter explains the application of the road safety model to Cyprus by considering 

the Stasinou-Salaminos and Griva Digeni road safety data presented in Chapter 7. 

The objective of the model is to identify the optimum road safety measures by 

following a number of steps: 

1. Using Part A of the road safety model, identify measures according to the area 

characteristics and the types of crashes that have occurred between 2007-2009.  

2. Using Part B of the model, considered three measures from those identified. In cases 

where more than three measures were found to be suitable, a bigger number was taken 

into consideration.  In addition, any hazards identified from road inspections, when 

driving though the road sections, were taken into account to identify road safety 

measures needed to fix them. 

4. Economic assessment of the measures was the carried out to yield the optimum 

outcome.  

5. The most beneficial measures were identified using Parts C and D.  

Only engineering measures were considered in the assessment, as measures for safer 

vehicles and safer people are applied to the whole population using laws of the country 

and do not concern only one road section. For example if drug and alcohol were 

addressed in these two road sections, then people might have chosen to travel using a 

different route which would only transfer the problem to another area rather than 

tackling it. The fifth part of the model was not used since the future crash values in the 

road sections were unknown. 
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7.2 Case study 1: Stasinou – Salaminos Avenue  

Using the model, a number of measures were chosen according to the area 

characteristics and most common crash types that occurred in the road network (see 

Table 7.1).  

Table 7.1 Road safety engineering measures for Stasinou - Salaminos Avenue 

Road safety engineering measures recommended by the model 

Delineation- Central median 

kerb 

Gateways Guardrails/Pedestrian barriers 

Delineation central raised 

kerb divider 

Lighting High kerb (edge of road 

pavement) 

Delineation- raised rib edge 

lines 

Parking Improvements Raised planters 

Delineation- central line 

marking 

Amenity trailing Wire railings 

Delineation-road markings Bollards Speed reducing treatments 

Pavement narrowing Speed cushion Central Hatching 

Warning signs Speed activated warning signs One-way network 

 

During road inspections it was noticed that: 

 Nineteen secondary roads exist on the right hand side of the 1800 m road, 3 of 

them were one-way roads. Figure 7.1 shows the one-way roads using a red one-

way sign (). For this reason, it was felt advisable to suggest that four 

additional one-way network roads could be created to increase the safety of the 

road.  According to Scott et. al (1996), as access points increase in one mile of 

road section that has a high AADT, crash rate increases. It was therefore, 

considered that intersections that are next to intersections which lead to the same 

roads, and have a poor visibility, may become one-way roads. Moreover, two of 

the one-way intersections were suggested as crashes occurred on them (Elvik et. 

al, 2009). The tentatively suggested one-way roads are shown with a green one-

way sign (). 

 The white road markings on the road pavement, were poor and almost invisible. 

This can cause a problem, especially during night-time, when the road lines look 

almost non-existent (Elvik et al, 2009). Therefore, both central line delineation 
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and road pavement markings showing the lane that should be taken when 

driving, were considered as a measure that needed to be fixed. 

 No signs showing the speed limit in the road section existed, on the two-lane 

road. This can confuse drivers as they might think that the road has a higher 

speed limit. Therefore, two measures were considered which are speed activated 

signs and warning signs. Four speed-activated signs were considered to be 

input, two at the beginning of each side of the road and two in the middle; and 

Moreover, twenty speed-warning signs were considered, at each intersection, so 

that the drivers coming in the road from intersections are aware of the speed 

limit that exists (Baluja, 2010). 

In addition to these, central hatching was considered for implementation, not only to 

separate the opposite traffic flows, but also provide a pedestrian refugee when crossing 

the road. Since the road section is around 14.2m wide, according to the road standards 

requiring the carriageway to be at least 6.5m wide (TRL, 1988), central hatching of 1-

1.2m in width (Elvik et. al, 2009) can be implemented. 

Figure 7.1 One-way road network tentatively recommended plan 

Hence, the six road measures that were compared are: 
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 Speed warning signs  Speed activated warning signs 

 One-way road networks  Delineation 

 Pavement narrowing  Central Hatching 

and their costs were calculated according to the avenue needs, as shown in Figure 7.2.   

The cost for each measure was calculated by: 

 Central hatching: Initial Cost= €5,000x 1.8=€9,000.00/7 years  

       Annual maintenance= €1,125.00  

 One way networks: Cost= 4 one way roads* €1,300= €5,200.00/ 7 years  

Annual maintenance= €900.00  

 

 Delineation: Initial cost= (3 lanes *1800m *€0.6/m) +(50 road markings * 

€1.5/squared meter x 2 sq. m. /each)=€3,390.00 per 7 years 

Annual Maintenance= (3lanes*1800* €0.25/m) + (50 road markings * €0.50/sq. m 

* 2 sq. m each)= €1,550.00 

 

 Pavement narrowing: Initial cost: €5,750*1.8km= €10,350.00 per 7 years 

Annual Maintenance= €1,900*1.8km= €3,420.00 

 

 Speed warning signs: Initial cost= 20 signs * €455/each= €9,100.00 per 7 years 

       Annual Maintenance= 20 signs * €225 each= €4,500.00 

 Speed activated signs: Initial cost= 4 signs * €5,000 each= €20,000.00 per 7 years 

       Annual Maintenance= 4 signs * €300 each= €1,200.00 
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Figure 7.2 Measures considered for economic assessment 
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7.2.1 Crash economic assessment results 

Economic assessment for all six measures is shown in Table 7.2 and Figures 7.3-7.8 

show the annual economic costs and benefits of each treatment from reducing crashes in 

Stasinou-Salaminos Avenue, for a period twenty years.  In cases where the lifetime of a 

measure terminates, a reapplication of the measure is assumed instead of annual 

maintenance. 

Table 7.2 Crash economic assessment 

Scheme FYRR NPV NPV/PVC BCR IRR 

Speed warning signs 294.74% € 532,891 7.53 8.5 524% 

Speed activated warning signs 259.27%  € 1,107,340  19.16 20.16 461% 

One way network 51.28%  € 34,511  1.59 2.59 60% 

Delineation 791.19% € 583,218 28.5 29.5 1395% 

Pavement narrowing 518.29% € 1,145,930 18.66 19.66 903% 

Central Hatching 198.68%  € 374,528  11.5 12.5 350% 

 

 
Figure 7.3 Annual costs and benefits of decreasing crashes using central hatching for twenty years 

 
Figure 7.4 Annual costs and benefits of decreasing crashes using speed activated signs for twenty years 
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Figure 7.5 Annual costs and benefits of decreasing crashes by implementing one-way networks for 

twenty years 

 
Figure 7.6 Annual costs and benefits of decreasing crashes by implementing delineation for twenty years 

 
Figure 7.7 Annual costs and benefits of decreasing crashes using pavement narrowing for twenty years 
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Figure 7.8 Annual costs and benefits of decreasing crashes using speed warning systems for twenty years 

The results were compared and the most beneficial in each category results are 

represented in Table 7.3. 

Table 7.3 Scheme selection per crash economic assessment category 

Scheme selection per assessment category 

FYRR 791.19% Delineation 

NPV € 1,145,930 Pavement narrowing 

NPV/PVC 28.5 Delineation 

BCR 29.5 Delineation 

IRR 1395% Delineation 

 

Therefore, if the road authority wants to decrease crashes in the area, pavement 

narrowing highest NPV, but delineation seems to be the most effective measure in both 

decreasing the crashes and have a positive return in twenty years time. By considering 

the results in Table 7.2, speed activated warning signs is a recommended measure, as it 

has the next best crash economic assessment values. 

7.2.2 Casualty economic assessment results 

Table 7.4 shows the results from the economic assessment for casualty reduction 

effectiveness. Figures 7.9-7.14 show the annual economic costs and benefits of each 

treatment from reducing casualties in Stasinou-Salaminos Avenue, for twenty years. 
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Table 7.4 Casualty economic assessment 

Scheme FYRR NPV NPV/PVC BCR IRR 

Speed warning signs 244.85% € 363, 441 12.71 13.71 337% 

Speed activated warning signs 102.84% € 108,661 5.34 6.34 141% 

One way network 659.21% € 583,461 26.96 27.96 916% 

Delineation 657.27% € 371,595 18.18 19.18 894% 

Pavement narrowing 19.87% - € 27,305 0.44 0.56 - 

Central Hatching 380.88% € 581,373 24.5 25.5 949% 

 

 
Figure 7.9 Annual costs and benefits of decreasing casualties using central hatching for twenty years 

 
Figure 7.10 Annual costs and benefits of decreasing casualties using speed activated signs for twenty 

years 
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Figure 7.11 Annual costs and benefits of decreasing casualties by implementing one way network for 

twenty years 

 
Figure 7.12 Annual costs and benefits of decreasing casualties by using delineation for twenty years 

 

Figure 7.13 Annual costs and benefits of decreasing casualties by using pavement narrowing 

for twenty years 
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Figure 7.14 Annual costs and benefits of decreasing casualties by implementing one way network for 

twenty years 

Further Table 7.5 shows that the best measure in terms of economic effectiveness and 

crash reduction is to suggest one-way system in Stasinou Salaminos Avenue. 

Scheme selection per assessment category 

FYRR 519% One way network 

NPV € 591,776 One way network 

NPV/PVC 44.4 One way network 

BCR 45.4 One way network 

IRR 916% One way network 
Table 7.5 Scheme selection per assessment category 

Therefore, taking all the results into account, the most beneficial measures that may be 

recommended is one-way network.  

7.3 Case study 2: Griva - Digeni Avenue 

 Following the same procedure, the road safety measures that were considered for 

implementation in Griva Digeni Avenue by the model are: 
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Table 7.6 Measures eliminated to be implemented in Griva Digeni Avenue 

Measures chosen for implementation 

Delineation- Central line 

markings 

Vehicle activated warning 

signs 

Lighting 

Delineation- Central raised 

kerb divider 

Warning signs Median barrier 

Informative signs Speed cameras Motorcycle safety barrier 

Retro-reflective pavement 

markers 

Gateways Amenity trailing 

Regulatory signs Intersection- delineation Bollards 

Delineation- road markings Intersection- turn lanes un-

signalised 

Guard rails/ Pedestrian 

barriers 

High kerb (edge of road 

pavement) 

Raised planters Wire railings 

Mini roundabout Pavement narrowing Traffic calming 

Bicycle lanes-counter flow Bicycle wide curb lanes  

 

During road inspection it was noticed that: 

 No bicycle lanes exist, even though the road and pedestrian pavement are both 

wide.   

 A wide pedestrian pavement exists throughout all of the 4.2 km apart from the 

first 300m where a high kerb exists but it is not paved so that people can walk 

on it.  

 Median road safety barriers exist, but between 2007 and 2009 two motorcyclists 

were killed and one was seriously injured. The barriers were described as 

extreme in the road crash statistics forms. Therefore motorcycle safe safety 

barriers might be a good measure for motorcyclists (EuroRAP, 2008). 

Therefore, the measures considered for implementation from both road inspections and 

model application, are: 

 Motorcyclist safe safety barriers  Wide kerb bicycle lanes 

 Speed activated signs  High kerb (edge of road pavement) 

 Bicycle lanes (counter-flow)  
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The costs of the measures were calculated and are presented in Figure 7.15. The results 

from the economic assessment of the measures are shown in Sections 7.2.1 and 7.2.2 

Cost calculations of the measures considered: 

 Motorcyclist safe road safety barrier: Initial cost= 3000m * €16.5 = €49,450.00 

per 5 years 

            Annual maintenance= € 600.00 

 Wide kerb bicycle lanes: Initial cost = €3,800 * 4.2 km= €15,960.00 per 7 years 

            Annual maintenance = €850 * 4.2km= €3,570.00  

 Speed activated signs: Initial cost= 6 signs* €5,000 each = €30,000.00 per 7 

years 

            Annual maintenance= 6 signs * €300 each= €1,800.00 

 High kerb (edge of road pavement): Initial cost= €44.5 * 300m= €13,350.00 per 

20 years 

             Annual maintenance= €300.00 

 Bicycle lanes (Contraflow): Initial cost= €30,000* 4.2km= €130,000 per 7 years 

             Annual maintenance= €650.00 
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Figure 7.15 Measures considered for economic assessment 
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7.3.1 Economic crash assessment  

To achieve better accuracy of the results, in cases where a measure is used to treat 

crashes for only one type of road user, the number of this type of road users was taken 

into consideration.  

For example, for the edge of road high kerb, the annual casualty reduction is 0.9%. But 

since the measure is concerns pedestrians only, the value was multiplied by 15%, which 

is the annual average percentage of pedestrians amongst all road users involved in 

crashes in this avenue. The amount was calculated according to the crashes that 

occurred between 2007 and 2009. 

Scheme FYRR NPV NPV/PVC BCR IRR 

Motorcyclist safe road 

safety barrier 
30.35% € 618,371.4 3.7 4.7 113% 

Speed activated signs 127.53% € 1,919,259 22.1 23.1 531% 

Wide curb bicycle lanes 18.66% € 80,371.4 1.06 2.1 53% 

Bicycle lanes (counter-flow) 2.29% - € 35,210 -0.1 0.9 -13% 

High kerb (edge of road 

pavement) 
4.67% € 15,539 0.91 1.91 12% 

Table 7.7 Crash reduction economic assessment results 

 
Figure 7.16 Annual costs and benefits of decreasing crashes using motorcyclist road safety barrier for 

twenty years 

 € -    

 € 10,000  

 € 20,000  

 € 30,000  

 € 40,000  

 € 50,000  

 € 60,000  

 € 70,000  

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

C
o

st
/

B
e

n
e

fi
t 

(E
u

ro
s)

 

Year 

Motorcyclist road safety barrier 

Present 
value 
cost 

Present 
value 
benefit 



Chapter 7: Model application and results 

  

  

   

 

 113 

 
Figure 7.17 Annual costs and benefits of decreasing crashes using speed activated signs for twenty years 

 
Figure 7.18 Annual Costs and benefits of decreasing crashes using wide kerb lanes for twenty years 

 
Figure 7.19 Annual costs and benefits of decreasing crashes using counter-flow bicycle lanes for twenty 

years 
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Figure 7.20 Annual costs and benefits of decreasing crashes using edge of road high kerb pedestrian 

pavement for twenty years 

 

Selection of scheme 

FYRR 127.53% Speed activated signs 

NPV € 1,919,259 Speed activated signs 

NPV/PVC 22.1 Speed activated signs 

BCR 23.1 Speed activated signs 

IRR 531% Speed activated signs 
Table 7.8 Scheme selection per assessment category 

Table 7.8 shows that the most beneficial and crash reduction effective measure is to 

implement six speed activated warning signs in the avenue. 

7.3.2 Economic casualty assessment 

The economic assessment results of the recommended measures in reducing casualties 

are shown in Table 7.9 and in Figures 7.21- 7.25. 

Scheme FYRR NPV NPV/PVC BCR IRR 

Motorcyclist safe road safety 

barrier 
47.61% € 930,473.1 5.57 6.57 176% 

Speed activated signs 51.74% € 639,731.4 7.37 8.4 188% 

Wide curb bicycle lanes 15.66% € 40,998 0.54 1.5 30% 

Bicycle lanes (counter-flow) 1.92% - € 64,532.2 -0.37 0.6 -15% 

High kerb (edge of road 

pavement) 
10.17% € 46,232.92 2.71 3.71 34% 

Table 7.9 Economic casualty assessment results 
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Figure 7.21 Annual costs and benefits for decreasing casualties using motorcyclist road safety barriers 

for twenty years 

 
Figure 7.22 Annual costs and benefits for decreasing casualties using speed activated signs for twenty 

years 

 
Figure 7.23 Annual costs and benefits for decreasing casualties using bicycle wide curb lanes for twenty 

years 
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Figure 7.24 Annual costs and benefits for decreasing casualties using counter-flow bicycle lanes for 

twenty years 

 
Figure 7.25 Annual costs and benefits for decreasing casualties using edge of road high kerb pavement 

for twenty years 

 

Scheme selection per assessment category 

FYRR 51.71% Speed activated signs 

NPV € 930,473.1 
M/cyclist safe road safety 

barrier 

NPV/PVC 7.37 Speed activated signs 

BCR 8.37 Speed activated signs 

IRR 188% Speed activated signs 
Table 7.10 Scheme selection per assessment category 

Table 7.10 show that the most beneficial, after twenty years, measure to implement is, 

according to NPV, motorcyclist safety barriers, but the most casualty reducing as well 

as profitable treatment is installing speed activated signs. 
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7.4 Summary   

This Chapter presented the application of the road safety model in Cyprus. It showed 

how it can assist road authorities to choose appropriate road safety measures. The 

measures can be chosen with regard to their effectiveness to decrease the amount of 

crashes and casualties and their economic benefits to the authorities concerned. The 

road safety measures suggested for the Stasinou - Salaminos Avenue are speed activated 

warning signs and one-way network. For the Griva Digeni Avenue, the road safety 

measures recommended are speed activated signs.   
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8 DISCUSSION 

This research aimed to develop a systematic approach to road safety management in 

Cyprus, which may be used by the public sector authorities concerned with planning 

purposes. To achieve this aim, a number of objectives were assigned. This Chapter 

describes and discusses how these objectives were met in the project. 

8.1 Objective 1: Road safety around the world and Cyprus 

By examining the road safety problem in various continents around the world it was 

concluded that more crash fatalities per capita occur in low-income countries than in 

high-income countries. Comparing data from two organisations, the IRF and WHO, it 

was concluded that most of the fatalities per capital occur in Americas, which includes 

Canada and Latin America, and the Eastern Mediterranean. According to WHO 

estimates, where underreporting is taken into account, it was concluded that Africa and 

Eastern Mediterranean have the most under reported results. It is also worth mentioning 

that the two sources compared, have similar information but not identical. The biggest 

difference concerned the amount of vehicles per 1000‟s of population. Some reasons for 

this might be that the data collected by IRF is between 2003-2008 but the WHO used 

2007 data. Another reason may be that motorcycles are not included in the IRF‟s 

calculation for vehicles per 1000‟s of population.  

Comparing the crashes around the world with the crashes that occur in Cyprus, it was 

concluded that: 

 More crashes involving drivers of 4-wheeled vehicles occur than passengers in 

Cyprus. The trend is seem in high-income countries, whereas in lower income 
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countries the number of fatalities of passengers in 4-wheeled vehicles is greater 

than drivers. 

 In Cyprus more fatalities occur in urban residential and minor roads, with a 

speed limit less than 50kph and in motorways than the EU average. 

 Less pedestrian and bicycle user fatalities exist in Cyprus, whereas, more PTW 

user fatalities exist compared to the EU‟s average. 

The most common reasons for crashes worldwide occur due to alcohol, speeding, and 

casualties are caused from failure to wear a seatbelt and loss of control. This confirms 

the 1950‟s casual crash theory that most of the crashes occur due to the behaviour of the 

road user (Shaw and Sichel, 1971). The values used to calculate to the most common 

crashes, come from past crash statistics of each country. According to Elvik and Mysen 

(1999), crash statistics are often incomplete, which brings to the conclusion that 

incomplete crash reporting increases the uncertainty of the estimated effects of road 

safety measures (Hauer and Hakkert, 1988). Unlike comparing past crash statistics, 

Nilsson‟s taxonomy believes that crashes are results of the exposure on a road network, 

the crash rate that exists and the severity of the injury that a person commences from a 

crash. According to these, a lot of data inaccuracy comes from the road crash statistics 

around the world. 

Even though Cyprus has decreased its crashes by more than 40% between 2001 and 

2010, and although all the necessary road safety departments exist, there are still a 

number of improvements that may be suggested, as mentioned in Section 3.2. To 

address these improvements together with the general aim of decreasing crashes, it was 

felt necessary to consider the Road Assessment Programmes approach that has a simple 

methodology to reducing road crashes. 
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8.2  Objective 2: Methodology of the RAP organisations 

By examining the RAP protocols it was concluded that iRAP‟s road safety toolkit was 

suitable to be used for Cyprus‟ needs. Even though the organisation‟s concepts have 

been applied in more than 60 countries around the world, the organisation is not one of 

its kind. A lot of governments follow the method of carrying out inspections according 

to Road Safety Audits, in areas where black spots exist and occasionally carry out road 

inspections to identify hazardous elements on the roadway (PIARC, 2003).  Some other 

organisations such as the Institute of Road Traffic Education (IRTE), which is based in 

India, carry out journey risk management on roads, which is similar to iRAP‟s star 

rating, but they also conduct traffic surveys and mapping of all the facilities that exists 

in the road. The roads are star-rated according to the hazard amount they possess to 

their users (IRTE, 2011).  

The methodologies of the various RAP organisations have minor differences between 

them. For example iRAP specialises in implementing measures in low and middle-

income countries, which need greater help. iRAP will begin helping in the funding of 

some projects in low and middle income countries (iRAP, 2009a). On the other hand, 

EuroRAP, kiwiRAP, AusRAP and usRAP organisations have mentioned nothing 

similar. Online software exists only for iRAP (iRAP, 2009a). EuroRAP aims to develop 

a software, that is specific to its European needs in the future (EuroRAP, 2009).  In this 

work, all RAP sources were considered to attain a complete understanding of each 

protocol. 
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8.3 Objective 3: Model creation 

The iRAP‟s road safety toolkit was examined and it was felt that it needed further 

development using information from other sources. As a result a road safety model was 

created by: 

1. Automating the iRAP‟s road safety toolkit,  

2. Identifying additional measures using information from literature review 

3. Enabling further filtering of the measures according to the area details of the 

road section.  

4. Allowing the input of past crash data and their cost  

5. Facilitating economic assessment to be automatically calculated for three road 

safety treatments  

6. Evaluating the crash and casualty percentage reduction efficiency as well as the 

crash and casualty economic benefits of the selected measure using future crash 

data.  

The final model is divided into five parts; Part A is responsible for a selection of a 

variety of measures suitable according to the characteristics of the road network. Part B 

allows for crash information and road characteristics to be input in the model as well as 

cost amounts for the selected measures to automatically calculate crash and casualty 

economic assessments for Parts C and D. Part E uses annual crash statistics to calculate 

the effectiveness of the measure implemented.  

The road safety model was tested to check whether it is able to produce useful results. 

The percentage crash and casualty reduction values were obtained either from iRAP 

model, or the Handbook of road safety measures, by Elvik et al (2009). The Handbook 



Chapter 8: Discussion 

  

  

   

 

 123 

contains percentage effectiveness values according to different crash types, for some of 

the measures, but these were not used, as it would be difficult to obtain trustworthy 

data. Part of the analysis is based on information collected from the literature, the 

results are preliminary and therefore there exists some uncertainty of the results. 

However, it is felt that if the model were systematically used by the road safety 

authorities concerned, it would be possible to adjust this information to local conditions 

and as a result produce more reliable results.  This is however a long-term objective. 

8.4 Objectives 4 and 5: Data collection from Cyprus according to the 

models inputs and outputs 

The data collected from Cyprus include crash statistics and road inspections on two 

hazardous road avenues, as well as costs of road safety measures used, the discount rate 

and costs of crashes and casualties. Only KSI crashes were collected, because damage 

only crashes would increase the uncertainty of the results as not all of them are reported 

to the police.  

Following the data collection, the data was analysed and compared with European and 

UK data to check for major differences. The following were examined: 

1. Road safety measures currently used in Cyprus  

2. Cyprus‟ crash statistic‟s form Vs. UK‟s STATS19 form 

3. Road inspection accuracy according to the road inspection needs of the RAP 

methodologies 
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8.4.1 Road safety measures currently considered in Cyprus  

By examining the information gathered from interviews with key staff of the Cypriot 

Department of Road Safety of Ministry of Communications and Works, it could be seen 

that little detail was provided about the road safety measures used in Cyprus, but this 

does not necessarily mean that the measures are not used in the country. 

By carrying out the road inspections Stasinou-Salaminos and Griva-Digeni Avenues, it 

was observed that a lot of the road safety measures mentioned in the model created, 

already exist in the country. Moreover, Cyprus is focused in applying the safer people 

measures, addressed to increase the safety of people using the roads, as the behaviour of 

the Cypriot road users is not an advantageous one (Social Attitudes to Road Traffic 

Risk in Europe III, 2004). Furthermore, the Cypriot road safety authorities are always 

updating their vehicle safety rules, according to the European standards, as well as staff 

training and road safety equipment purchased (Morfakis, 2009). 

The officially published budget data was provided by the Road Safety Department of 

the Ministry of Communications and Works, but lacked a detailed cost description of 

the road safety measures used. Therefore, additional cost data was used from literature 

review. Even though the costs collected were from other countries, the suppliers of the 

products are similar if not the same. Moreover, the source used has carried out a cost 

comparison between countries (Elvik et. al, 2009). 

8.4.2 Comparison of Cyprus’ crash statistic’s form with UK’s form  

The crash statistics forms were first compared to the UK‟s STATS19 Police forms 

(DfT, 2004) to identify any major differences in the way the countries describe their 
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crashes. From the comparison it was observed that the forms are similar. Table 6.8 

shows their major differences in terms of the items that are not collected. 

Table 8.1 Differences between crash record forms 

STATS19 form- does not include Cyprus form- does not include: 
Damage only crashes Special conditions on site such as: auto-

traffic signal out or partially defective 

Space for schematic diagram Carriageway hazard but if any it is described 

in the crash description form 

Description of the type of road pavement Whether towing and articulation exist 

Description of the type of pedestrian 

pavement 

Foreign registered vehicles 

Length of road pavement and pedestrian 

pavement 

Journey purpose of the vehicle user 

Time the Police/Ambulance has taken to go 

to the crash scene 

Whether the pedestrian is a school pupil 

Whether the vehicle users have been ejected 

from the vehicle 

Whether the pedestrian was injured on the 

course of „on the road‟ work 

Whether seatbelt was used  

Nationality of the casualties  

Transportation used to take the casualties to 

the hospital and type of hospital taken to 

 

 

Most of the information not included in the Cypriot crash statistics form, apart from 

journey purpose, is mentioned in the crash description box. Therefore, by comparing the 

two forms it may be concluded that the Cypriot form includes all the details, and even 

more than STATS19 form but they are described in a different way. Some of the 

drawbacks identified in the data collection are: 

1. An electronic version of the crash forms existed but was not provided. This 

might be because the personal information could not be deleted from the forms. 

2. An electronic version of a map where the crashes have occurred does not exist. 

Crashes are recorded on a paper map.  



Chapter 8: Discussion 

  

  

   

 

 126 

3. The time of the Ambulance and Police arrival on the scene the people driving 

the Police/Ambulance vehicle are the ones who record the time taken, as there is 

no system that records the time. Therefore the answers may not be accurate. 

8.4.3 Road Inspection accuracy 

The road inspection was not carried out according to the needs of Road Assessment 

Programme, as a specially equipped vehicle with panoramic view cameras installed 

does not exist in Cyprus. The equipment used by the authorities are pictures taken at the 

black spot areas after examining the schematic diagrams of the crashes in the crash 

statistic‟s forms. A video recording was considered necessary to record the traffic 

behaviour in the road. 

Moreover, as the road safety form used by RAP organisations during inspections was 

not available, a form was created using the road safety measures mentioned in the 

model. 

Therefore, from the above it may be concluded that the road inspections procedure may 

not have been ideal, but were considered adequate for the objectives of this research. 

8.4.4 Cost and frequency of data collection  

The collection of data involves crash statistics forms, which are collected from the 

police every year, and the road safety inspections on the road network, which should be 

carried out by the road authorities. The model will not need any additional changes in 

the way road crash statistics data is collected, but it will require a more detailed road 

inspection procedure using a specially equipped vehicle. One person, who can drive 

past the hazardous roads, can carry out the procedure and the videos can be stored on a 

computer (DfT, 2006).  
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8.5 Objective 6: Usefulness of the model 

From the interviews carried with the police and the Ministry of Communications and 

Works, this thesis as well as the road safety model created could offer an enhancement 

to the procedures currently used. For example: 

1. No systematic collection and analysis of crash and road data occurs in Cyprus. 

Chapter 6 describes a straightforward crash analysis procedure needed for using 

the model.  

2. An economic analysis is not carried out before implementing any measures. The 

model can assist in identifying more economical choices of measures and as a 

result the road safety budget can be used more efficiently to treat a bigger part of 

the road network. 

3. The model is simple and does not require specialist expertise to be used. 

Therefore no additional staff is required.  

4. The results from policies and measures are not evaluated to the required extent 

in Cyprus. Using the model as a tool to facilitate the management cycle (see 

Section 3.2.5), by implementing a road safety measure in one year and by 

recording the decrease in the crashes in the following years, the effectiveness of 

the measures in percentage and reduction in cost may be recorded. 

5. It is felt that the systematic use of the model may contribute to a further decrease 

in the road crashes in Cyprus.  

A decision maker who works for the road authorities may use the road safety model. 

The user of the model will not require any training, but will need to have knowledge 

on road safety and its measures. By implementing the model in a country and 
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recording the effectiveness of the measures on the country‟s roads, the authorities 

may, ultimately, identify road safety measures, which are more effective in the local 

conditions. 

The road safety model may be used to:  

 Assist road safety authorities in finding a road safety measure quicker,  

 Find economical solutions with a high crash or casualty reduction percentage, 

and  

 Track the annual change in the crash or casualty percentage decrease and the 

money saved when a measure is implemented 

8.5.1 Objective 7: Application of the model in Cyprus 

The road safety model was applied to two road avenues in Cyprus. If a road safety 

measure can treat only one type of road user, it was considered necessary to count only 

the KSI numbers that involve only the specific type of users in the calculations.  

A weakness of the model is that it uses the average cost of all crashes or casualties that 

have occurred over a number of years, to calculate the cost of each crash or casualty.  

Therefore, if more fatal crashes than serious occurred in the future, the average cost per 

crash would be different, so the results would be different.  

The discount rate is a very important aspect in the economic assessment calculations. It 

will not affect the ranking of the measures, but a small change in the percentage rate 

will cause a significant difference in the calculations. Therefore, the value of the 

discount rate should be prudently chosen. 
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The road safety measures were chosen according to the ones that provide highest results 

in the economic analysis. Consequently, if an authority considers another measure to be 

more convenient for implementation, this may be done so, as long as the measure has 

positive NPV, NPV/PVC and BCR values. 

A large number of studies that measure the effect of road safety measures are based 

exclusively on official crash statistics (Elvik and Vaa, 1990), which, as mentioned in 

Section 8.1 are often incomplete (Elvik and Mysen, 1999). This confirms that the 

effectiveness percentage values of crashes are not accurate.  

A theory by Wilde (1980) that has caused confusion in the road safety world, suggests 

that road safety measures do not necessarily reduce the number of crashes. It confirms 

that people adapt them to a lower level of risk so that the number of crashes remains 

unchanged. But if the number of crashes decreases, instead, it is the risk level that has 

decreased. This theory confirms that not all road safety measures will have the intended 

results. Moreover, the theory of behavioural adaptation (Evans, 1991), believes that 

people do not drive cautiously on roads with road safety measures, as they feel safer. 

This can lead to more crashes instead of a decrease. These theories indicate the need for 

a continuous management process that includes feedback procedures and amendment 

mechanisms such as that the model that this thesis has presented. 

Finally, the cost of road crashes is not calculated in Cyprus; therefore, recommended 

costs were used using data from the UK. This decreases the accuracy of results further. 

Moreover, a spread down value for casualty costs does not exist, so it cannot be 

compared with values from the UK. Therefore studies are required to establish such 
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information for Cyprus so that the results from the model may become more 

representative of the Cypriot conditions. 

8.6 Chapter conclusion 

This Chapter has discussed the results from the decision support tool developed in this 

study to assist in the reduction of road crashes in Cyprus. Even though the results are 

preliminary, the work demonstrated the manner in which such a decision support tool 

can be introduced and used accordingly, the benefits that can be obtained and the 

manner in which it can support decision making of the authorities engaged in road 

safety.  
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9 CONCLUSIONS AND FUTURE WORK 

This Thesis presented a systematic methodology to develop and operate a decision 

support tool that may be used by authorities responsible for the safety of road networks.  

The main findings, outputs and recommendations of this applied research are as 

follows:  

9.1 Main findings  

1. Even though Cyprus has reduced its crashes by more than 40% between 2001 

and 2010, and although all the necessary road safety departments exist, no 

systematic collection and analysis of crash and road data seems to exist in 

Cyprus. 

2. Road safety measures and policies implemented are not evaluated to the required 

level, and 

3. National Road Safety Council does not have a clear framework of duties 

established for each of the authorities an therefore a decision support tool is 

needed 

4. iRAP‟s road safety toolkit was identified as an appropriate methodology to 

address the road safety problem in Cyprus.  

5. iRAP‟s road safety toolkit was automated and was further developed using 

additional information from literature. A new model was suggested which may 

assist the road authorities in Cyprus  to chose appropriate road safety measures 

for hazardous locations in the road network.  

6. The model requires the following data to perform a crash analysis:  

a. Road crash and casualty data from the Police for a period greater than 3 years, 

b. The road safety measures used in Cyprus and their cost 
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c. The cost of the road crashes and casualties used in the country 

9.2 Main Outputs 

The main outcomes from the Thesis are: 

1. A new decision support tool based on the iRAP‟s toolkit was implemented to 

carry out a detailed analysis of road safety measures.  

2. The model, consists of the following modules: 

a. Part A, which enables the selection of road safety measures according to the 

needs of the hazardous road network under scrutiny.  

b. Part B, which facilitates the model‟s user to input data for the detailed 

analysis of the road safety measures. It considers crash and casualty costs, 

area characteristics and cost of each selected, from Part A, road safety 

measure 

c. Part C automatically performs crash economic assessment on the selected 

road safety measures. 

d. Part D automatically performs casualty economic assessment on the selected 

road safety measures. 

e. Part E estimates the future effectiveness of the measures, according to 

predicted road crash and casualty data.  

Using simulated data the model was tested and it was observed that it can 

recommend a number of road safety measures with optimal cost that may have a 

significant effect in reducing road crashes and/or casualties.  

3. The model can, as well, calculate the future effectiveness of the measures, 

according to predicted road crash and casualty data.  

4. The accuracy of the results may be affected by: 

a. Implementation and annual maintenance costs of the road safety measures 

used.  
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b. The discount rate value used 

c. The cost of the crashes  

5. All the effectiveness percentages used from literature contain some uncertainty 

6. The Cypriot and UK STATS19 Police forms when compared, were found to be 

similar and with minor differences  

7. From the Case Studies considered it was identified: 

a. In Stasinou Salaminos Avenue the speed limit of the road is not presented, 

delineation is not clear and a lot of secondary roads exist on the right side of the 

road. 

b. In Griva- Digeni Avenue, even though it is a new road, no bicycle lanes exist, 

the median road safety barrier is hard for the vulnerable road users and no 

pedestrian pavement exists for the first 300m of the road, when driving from the 

roundabout 

8. The road safety measures suggested from the model were: 

a. For Stasinou - Salaminos Avenue are speed activated warning signs and one-

way network, and 

b. For the Griva Digeni Avenue, speed activated signs and safer to 

motorcyclist‟s road safety barriers 

9. Even though the results presented contain some uncertainty; if the model 

developed is systematically used in a country then the information may, in the 

long term, be adjusted to the local conditions which would possibly enable the 

production of more reliable results. 

10. The results are sensitive to the discount rate value, therefore it should be chosen 

with great care 

11. The model is simple and does not require specialist expertise to be used. The 

user of the model will not require any training, but will need to have knowledge 
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on road safety and its measures. Therefore, no additional staff are required for its 

use.  

12. The model does not require additional data to be collected with regard to the 

current crash statistics data collection. It requires a more detailed road inspection 

procedure using a specially equipped vehicle, which can be carried out as part of 

the current road safety inspections already taken in Cyprus. 

13. The road safety model produced is easy to but requires a more detailed data 

collection with regard to the current data collection considered in Cyprus.  

9.3 Further work 

Further work may be carried out to improve the model: 

1. The road crash reduction effectiveness per road crash type may be used for 

calculating the economic analysis equations, rather than the effectiveness for 

all crash types, which is currently being used 

2. The model may be developed further to address different types of road users. 

3. The model may be created as a stand-alone software instead of a spread 

sheet to enable an even easier use. 

4. The economic impact of delays caused road safety measure, such as 

roundabouts or traffic lights, may be added to the economic assessment 

equations. 

5. The economic impact of road safety measures on road users or on the 

environment may be added to the economic assessment calculations. 

6. More road safety measures may be added to the model, especially for the 

parts of the model containing measures that address in increasing the vehicle 

and road user safeties. 
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  Accident types and treatment 

Treatments Treatment information Accident Types Area characteristics 

No. Safer roads Benefits Issues to consider before implementation 
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Area type 

Functional 

Class of 

roadway 

Vehicle 

volume   

Low(<50

00)           

Medium(

5000-

9999)               

Medium-

High  

(10000-

19999)          

High(>20

000) 

veh/day 

Speed 

limit  

(km/hr) 

Low(<49) 

Medium(5

0-69) 
High(>70) 

Number 

of lanes 

1 
Additional 
lane70 

Reduces the risk of 
overtaking type of crashes                               

Start and end points of additional lanes 
must  be designed carefully (sight 
distance must be suitable for the speed 
of traffic)                                       

 High  25% 40-60% 1-5yrs 

C 

                

Urban Local Medium 

Medium  

≤2 

Leads to an improved traffic 

flow 

Signs telling drivers that an overtaking 

lane is ahead will decrease the likelihood 

of them overtaking in less safe areas 

(overtaking lanes should no be put into 

sites that include significant intersections 

or many access points) 

Suburban 

Collector 

& minor 

arterial 

Medium

-High 
3 to 4 

Extra clear zone (area is free 

of roadside hazards) 

Vehicles travelling in the opposite 

direction to the overtaking lane must be 

discouraged from using this lane (barriers 

might be required) 

PTV 

Rural 
Principal 

arterial 
High High ≥5 

Interurban 

2a 

Bicycle 

lanes 

(contra 

flow)108,7,50

,98,124,59 

Increases the use of bicycles 

which leads to less road 

congestion 

Traffic calming treatments, or narrow 

road sections such as bridges can force 

bicycles out into traffic, resulting in 

conflicts. 

Medium-

High 
30% 25-40% 5-10yrs B                 

Suburban Local Medium 

Medium 

≤2 
Adequate sight distance must be provided 

around bends and at path intersections. 

This will also aid in improving personal 

security. 

Divides road network 

amongst users 

Maintenance includes repairs to the 

pavement surface and vegetation 

clearance 

Urban 

Collector 

& minor 

arterial 

Medium

-High 
3 to 4 

Bicycle lanes should be maintained 

properly to ensure that bicyclists will 

prefer this to riding on the shoulder or in 

a vehicle lane of the roadway. 

High 

Bicyclists can safely enter and 

exit the bicycle lane 

Surface quality must be high or it will 

pose a safety risk. 
Rural 

Principal 

arterial 
High ≥5 

May decrease bicyclist's safety. Extra 

road lane might be needed. 

2b 

Wide kurb 

lanes 

(bicycles)6
,89,76,124 

Increased safety for bicyclists  

Adequate sight distance must be provided 

around bends and at path intersections. 

This will also aid in improving personal 

security. 
Low 30% 25-40% 5-10yrs B                 

Suburban Local Medium 

Medium  

≤2 

Increases the use of bicycles 

leading to less road 

congestion and emmissions 

Bicycle lanes should be maintained 

properly to ensure that bicyclists will 

prefer this to riding on the shoulder or in 

a vehicle lane of the roadway. 

Urban 

Collector 

& minor 

arterial 

Medium

-High 
3 to 4 
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Parking enforcements must be considered 

since parked vehicles force bicycles into 

traffic 

Rural 
Principal 

arterial 
High High ≥5 

2c 

Paved 

shoulder 

(bicycles)6
,124 

Increased safety for bicyclists  

On-road bicycle lanes are cheaper than 

off-road paths if shoulder sealing is not 

required.                                              

Medium-

High 
30% 25-40% 5-10yrs B                 

Suburban Local Medium 

Medium 

≤2 Adequate sight distance must be provided 

around bends and at path intersections. 

This will also aid in improving personal 

security. Urban 

Collector 

& minor 

arterial 

Medium

-High 
Maintenance includes repairs to the 

pavement surface and vegetation 

clearance 

3 to 4 

Increases the use of bicycles 

leading to less road 

congestion and emissions 

Bicycle lanes should be maintained 

properly to ensure that bicyclists will 

prefer this to riding on the shoulder or in 

a vehicle lane of the roadway. Rural 
Principal 

arterial 
High High ≥5 

Parking enforcements must be considered 

since parked vehicles force bicycles into 

traffic 

2d 

Combinati

on lanes 

(bicycles)7 

Increased safety for bicyclists  

Traffic calming treatments, or narrow 

road sections such as bridges can force 

bicycles out into traffic, resulting in 

conflicts. 

Low-

Medium 
30% 25-40% 5-10yrs B                 

Suburban Local Medium Low 

≤2 
Adequate sight distance must be provided 

around bends and at path intersections. 

This will also aid in improving personal 

security. Urban 

Collector 

& minor 

arterial 

Medium

-High 
Medium 

Increases the use of bicycles 

which may lead to less road 

congestion 

Maintenance includes repairs to the 

pavement surface and vegetation 

clearance 

3 to 4 

Bicycle lanes should be maintained 

properly to ensure that bicyclists will 

prefer this to riding on the shoulder or in 

a vehicle lane of the roadway. Rural 
Principal 

arterial 
High High ≥5 

Parking enforcements must be considered 

since parked vehicles force bicycles into 

traffic 

2e 
Bicycle 

paths4 

Increased safety for bicyclists  

On-road bicycle lanes are cheaper than 

off-road paths if shoulder sealing is not 

required.                                              

Medium-

High 
30% 25-40% 5-10yrs B                 

Suburban Local Medium 

Medium 

≤2 

Bicycle paths should be clear of 

obstructions. This includes keeping 

others such as vendors and adjacent land 

owners from encroaching on the path. 

Where an obstruction is necessary, it 

should be made obvious, and lines should 

be used to guide bicyclists safely past. 

Urban 

Collector 

& minor 

arterial 

Medium

-High 
3 to 4 

Increases the use of bicycles 

which may lead to less road 

congestion 

Adequate sight distance must be provided 

around bends and at path intersections. 

This will also aid in improving personal 

security. Rural 
Principal 

arterial 
High High ≥5 

Maintenance includes repairs to the 

pavement surface and vegetation 

clearance 

2f 
Bicycle 

signal7,98,99 

Enables drivers to give way to 

bicyclists 
Usually installed with bicycle lanes 

Medium 30% 25-40% 5-10yrs B                 

Suburban Collector 

& minor 

arterial 

Medium Low ≤2 

Increase bicyclist's safety Expensive 
Urban 

Medium

-High 
Medium 3 to 4 

Rural Principal High High ≥5 
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arterial 

2g 

Bicycle 

rack 

(inverted 

U, 2 

bicycles)7,9

8 

Increases the use of bicycles 

which may lead to less road 

congestion. Enables bicyclists 

to use their bikes for 

travelling 

More expensive than racks 

Low 30% 25-40% 5-10yrs B                 

Suburban 

Collector 

& minor 

arterial 

Low Low ≤2 

Safety for bicycles from being 

stolen 

Need some space in the pedestrian 

pavement 

Urban 
Principal 

arterial 
Medium Medium  3 to 4 

Rural Local 

Medium

-High High ≥5 

High 

2h 

Bicycle 

rack 

(ribbon or 

similar, 6 

bicycles)7,9

8 

Increases the use of bicycles 

which may lead to less road 

congestion 

Need some space in the pedestrian 

pavement 
Low 30% 25-40% 5-10yrs B                 

Suburban 

Collector 

& minor 

arterial 

Low Low ≤2 

Increases safety of bicycles 

from thieves 

Urban 
Principal 

arterial 
Medium Medium  3 to 4 

Rural Local 

Medium

-High High ≥5 

High 

3 
Bus 

lanes98,56 

Minimizes delays                        
Reduces capacity of road from other 

traffic                                          

High 40-60% 40-60% 25+ 

P 

                

Urban 

Collector 

& minor 

arterial 

Medium Medium 
≤2 

PTV 

Allows other vulnerable road 

users to use the lane  when 

not used by buses 

Expensive C 3 to 4 Medium

-High 

High 
Traffic calming treatments or narrow 

road sections such as bridges can force 

bicycles out into traffic, resulting in 

conflicts. 

HV High ≥5 

4 
Bus lay-

bys98,99,36 

Allows continuous traffic 

flows   

Requires additional lane take                                                                              

High 5% 75% 25+ 

P 

                

Urban 

Collector 

& minor 

arterial 

Medium 

Medium ≤2 Bus drivers may have difficulty of re-

entering traffic     
PTV 

Rural 

Medium

-High 

Greater safety of mounting 

and dismounting passengers  

Care should be taken when constructing 

the bus stop (must not be located very 

close to the pavement) 

C 
High High 

3 to 4 

HV Suburban ≥5 

5 

Central 

Hatching70,

98 

Fewer head-on  crashes and 

overtaking crashes 

If rumble strips, or other raised pavement 

devices are also used, the risk to 

motorcycles and pedestrians (trip hazard) 

must be considered. 

Low 20% 40-60% 5-10yrs 

C 

                

Urban 

Collector 

& minor 

arterial 

Medium 

Low 

≤2 

Can remove turning vehicles 

from through traffic lanes, 

resulting in fewer rear-end 

and turning crashes and 

improved traffic flow 

B Medium

-High 

Improved delineation HV 

Some reduction in speeds 
May be used as overtaking or 3rd lane in 

congestion 

P 

Suburban 
Principal 

arterial 
High Medium  

Possible protection for 

pedestrians 

PTV Encourage lane keeping and 

discourage overtaking 
May suffer from edge deterioration after 

some years 
Inexpensive 

6 

Central 

turning 

lane full 

length70 

Reduced head-on crashes 
Two way turning lanes should not be 

used at intersections 

Low 30% 25-40% 5-10yrs 

C 

  

  

      

  

  

  

Suburban 
Principal 

arterial 

Medium 

Low 

3 to 4 

Reduced rear-end and turning 

crashes 

Appropriate pedestrian protection should 

be used in areas with pedestrian activity 
B 

Medium

-High 
Improved traffic flow. 

Two way turning lanes can encourage 

inappropriate development along the 

road, so they are best used as a solution 

for existing roads where more advanced 

access controls are not possible. 

HV 

Some reduction in speeds 
M Urban Collector 

& minor 

arterial 

High Medium 
PTV Rural 

7 
Crash 

cushions70,
Absorb significant energy in a 

collision and reduce the 

May require regular maintenance after 

crashes 
Medium 45% 70% 20yrs 

C 

                
Suburban 

Principal 

arterial 
Medium High 3 to 4 

HV 
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98,115,25 severity of  crashes                                         
M 

Interurban 

Medium

-High 

Protect the street furniture 
PTV 

High ≥5 
P 

8 
Delineatio

n70,98 

Reduced head-on  road 

crashes 

In many countries line marking is ignored 

(and physical barriers to crossing the 

centre line are needed) 

Low 30% 25-40% 5-10yrs 

C 

            

    

          

Poorly designed or located delineators 

can add to crash risk 
B 

Reduced run-off road crashes 

Too many signs can confuse drivers. HV 

Road studs require a good quality road 

surface. 
M 

Reduction in pavement 

deterioration due to vehicles 

driving onto the shoulder. 

Delineation needs to be consistent 

throughout an entire country 
P 

The retro-reflectivity of lines and signs is 

an important consideration for road use at 

night and in the wet. 

PTV 

8a 

Delineatio

n-Central 

median 

kerb98,124 

Prevents overtaking, U-turns, 

head on crashes                                         

May require additional drainage 

High 30% 25-40% 5-10yrs 

C 

            

    

Urban 

Collector 

& minor 

arterial 

Low 

Low 

≤2 

Prevent the vehicles from making U-

turns or provide a U-turn road for one 

direction where there is no alternative 

roundabout 

B Medium 

Provides pedestrian refugee in 

case they attempt to cross a 

busy road     

HV 

Suburban 

Local 

Medium

-High 
If the gap does not lead to a major road, 

or if there is a safer place to make a turn, 

then it is better to close it 

M 

Medium 

Reduces the road with- 

encourages speed reduction 

Provide an acceleration/deceleration lane P 
Rural High 

Protect waiting vehicles PTV 

8b 

Delineatio

n-Central 

line 

markings98,

114 

Improves lane discipline                
If local painting is of poor quality then 

reapplication is needed                                   

Low 30% 25-40% 5-10yrs 

C 

          

      

Urban Local 
Low 

Low ≤2 
B Medium 

HV Rural Collector 

& minor 

arterial 

Medium

-High 
Medium 3 to 4 

When raised rib lines exist 

they discourage overtaking in 

difficult locations 

Some countries ignore line markings 

M Suburban 

P 
Interurban 

Principal 

arterial 
High High ≥5 

PTV 

8c 

Delineatio

n-central 

raised kerb 

divider98,14 

Separates opposing traffic 

flows        

Discourages pedestrians from crossing                                              

Medium 30% 25-40% 5-10yrs 

C 

            

    

Urban 
Collector 

& minor 

arterial 

Medium 
Low ≤2 

B Medium

-High 
Blocks the views          

HV 
Medium 3 to 4 

Prevents lane crossing, head 

on collisions and U-turns 

M 

Suburban High 
Causes vehicle damage if  crossed 

P 
High ≥5 

PTV 

8d 

Delineatio

n-Chevron 

boards98 

Prevent run-of road accidents 

at bends                      

Prone to be hit regularly and need 

replacement 
Low 30% 25-40% 5-10yrs 

C 

            

    

Suburban 
Collector 

& minor 

arterial 

Low 
Medium  

≤2 
B 

Effective at night time   

HV 
Rural 

Medium 

3 to 4 
M 

Principal 

arterial 

Medium

-High 
High 

Cost-effective 
P 

Interurban High ≥5 
PTV 

8e 

Delineatio

n- edge 

marker 

posts98,32 

Low maintenance needed                            

Can increase average speed at night time 

Low 30% 25-40% 5-10yrs 

C 

            

    

Suburban 

Collector 

& minor 

arterial 

Low 

Low ≤2 
Must be maximum 0.6m above the 

ground so that it does not impede the 

visibility of road users 

B Medium 

Absorbs the speed impact 

They must be at centres not less than 

4.5m 
HV 

Rural 
Principal 

arterial 

Medium

-High 
Medium 3 to 4 

  M 

Causes minimal damage to 

vehicles during collision 

They are very effective at night hours  if 

they are reflective 

P 
Interurban High High ≥5 

PTV 

8f 

Delineatio

n- edge 

lines98 

Encourages the drivers to stay 

in their lane                                                It needs regular line marking Low 30% 25-40% 5-10yrs 

C 

            

    

Urban 
Local Low Low ≤2 

B 
Suburban 

It helps drivers and cyclists HV Collector Medium Medium 3 to 4 
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M Rural 
& minor 

arterial 

Medium

-High 

In dark hours  warns drives 
P 

Interurban 
Principal 

arterial 
High High ≥5 

PTV 

8g 
Informativ

e signs98,16 

Have the potential to reduce 

time travelled by directing  

traffic           

Required to be put in all the road network 

Low 30% 25-40% 5-10yrs 

C 

            

    

Urban Local Low Low ≤2 
B 

HV Suburban 

Collector 

& minor 

arterial 

Medium 

Medium 3 to 4 

Provide warning of junction 

ahead 

Avoid overloading the signs. There 

should be sign smplification and 

consistency 

M Rural 
Principal 

arterial 

Medium

-High 

P 
Interurban High High ≥5 

PTV 

8h 

Delineatio

n- retro-

reflective 

pavement 

markers 

(cat's 

eyes)98,61 

Encourages lane keeping                                                            

On some surfaces they are difficult to 

attach 
Low 30% 25-40% 5-10yrs 

C 

            

    

Urban Local Low Low ≤2 
Useful on poorly lit roads    B 

Visible in wet surfaces HV Suburban Collector 

& minor 

arterial 

Medium 

Medium 3 to 4 
Warn when driven over    M Rural 

Medium

-High 

Require low maintenance 
P 

Interurban 
Principal 

arterial 
High High ≥5 

PTV 

8i 

Delineatio

n raised rib 

edge 

lines98 

Alerts inattentive or 

drowsy/drunk driver                                               

Difficult to refill Medium 30% 25-40% 5-10yrs 

C 

            

    

Rural Local 
Low 

Low 
≤2 B 

Medium 

Helps in pedestrian protection 
HV 

Suburban Collector 

& minor 

arterial 

Medium 
M Medium

-High 3 to 4 Decreases run-off road 

accidents  

P 
Interurban High 

PTV High 

8j 
Regulatory 

signs98,16 

Encourage drivers to follow 

the law 

Usually ignored by drivers                           

Low 30% 25-40% 5-10yrs 

C 

            

    

Urban Local Low Low ≤2 
B 

HV Rural Collector 

& minor 

arterial 

Medium Medium 3 to 4 

Require strict enforcement 

M Suburban 

P 

Interurban 
Principal 

arterial 

Medium

-High 
High ≥5 

Keep signs simplified and consistent. 

Avoid over signing 
PTV High 

8k 

Delineatio

n-Road 

marking98 

Placed on the driver's line of 

sight       

If signs are not input then a lot of 

accidents can be caused                                              

Low 30% 25-40% 5-10yrs 

C 

            

    

Urban Local Low Low ≤2 
B 

HV Suburban 

Collector 

& minor 

arterial 

Medium 

Medium 3 to 4 

Efficient in stopping the 

vehicles and drivers to look 

before entering a main road 

Frequent repainting is required 

M Rural 
Principal 

arterial 

Medium

-High 

P 
Interurban High High ≥5 

PTV 

8l 

Speed 

activated 

signs 

Slow vehicle down at 

dangerous locations 

They have to be connected to an 

electricity source or have a battery that 

lasts for 14 days 

Medium 58% 30% 5-10yrs 

C             

    

Urban Local Low Low 

≤2 

B             

Effective at reducing the 

speed of vehicles 

The sign should seat at a place where 

they can be visible and inform 

HV             Suburban 

Collector 

& minor 

arterial 

Medium 

Medium 

M             Rural 
Principal 

arterial 

Medium

-High 
3 to 4 

Low operating cost 
The sign should be in good working 

condition all the time 

P             
Interurban High High 

PTV             

8m 

Delineatio

n-Vehicle 

activated 

warning 

Slow vehicles down at 

dangerous locations since 

they are targeted to drivers 

that make errors 

Expensive to install Medium 30% 25-40% 5-10yrs C             

    

Rural 
Principal 

arterial 
Medium Medium ≤2 
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signs98,119,7

9,25,114,36,77 
These signs are triggered by 

speed or height and are timed 

to flash on as the triggeting 

vehicle is close, so to attract 

the driver's attention 

B Medium

-High May need special provision of electricity 

supply 

HV 
3 to 4 

M 

Interurban High High  Requires regular maintenance and can be 

vandalised 

P 
≥5 

PTV 

8n 
Warning 

signs98,16 

Warn drivers of road features 

ahead    
Can be stolen or vandalised 

Low 30% 25-40% 5-10yrs 

C 

            

    

Urban Local Low Low ≤2 
B 

HV Suburban Collector 

& minor 

arterial 

Medium 

Medium 3 to 4 

maintenance Low required 
Keep sign simplification and consistency 

otherwise driver might get confused. 

M 
Rural 

Medium

-High 

P 
Interurban 

Principal 

arterial 
High High ≥5 

PTV 

8o 
Gateways9

8,124,59 

Emphasize to drivers that they 

are entering a residential area 

It is better to place a sign on the site of 

the road than on the pavement surface 

since drivers  

Medium-

High 
>60% 10-25% 10-20yrs 

C 

              

  

Urban Local 
Low Low ≤2 

B 

Around 10% decrease in 

speed 

HV 
Medium Medium 3 to 4 

M 

Rural 

Collector 

& minor 

arterial 

Gateway can be designed to 

be aesthetically pleasant in an 

area 

P 
Medium

-High High ≥5 

PTV High 

8p 

Speed 

cameras8,2

4,40,26 

Decreases the speed of 

Vehicles 

Some drivers only slow down at camera 

sites 

High 0-10% 10-25% 5-10yrs 

C 

                

Rural 

Collector 

& minor 

arterial 

Medium

-High 
Medium  ≤2 

Improves road safety and 

significantly reduces crashes 

The cameras are better to be located at 

sited where there have been more than a 

certain amount of crashes 

HV 

Can decrease the amount of 

vehicles that exceed the speed 

limit by 30% 
They are expensive to install 

M Urban 

Principal 

arterial 
High High 

3 to 4 

The use of camera installation 

is more accepted by the road 

users 

PTV Interurban ≥5 

9 
Duplicatio

n70 

Separation of the opposing 

traffic flows, and therefore 

reduced head-on crashes 

This treatment is costly, and other lower 

cost treatments (such as median barrier 

installation) should also be considered. 

High 50% 10-25% 1-5yrs 

C 

  

              

Rural 
Collector 

& minor 

arterial 

High 

Medium 

≤2 

Simpler traffic movements 

leading to less opportunity for 

conflict Requires a large amount of land HV Urban 3 to 4 

Redirection of turning 

movements to safer locations 
Principal 

arterial Protection for turning traffic 
Community acceptance of the medians 

that restrict turning movements or restrict 

pedestrian movements may be an issue 

PTV Interurban High ≥5 
Reduced traffic congestion 

10 

Intersectio

n-

Delineatio

n70 

Reduction in intersection 

crashes. 

Old line marking should be properly 

removed (e.g.. by grinding) or it may 

remain visible and confuse drivers. 

Low 30% 25-40% 1-5yrs 

C 

            

    

Urban 
Local Low Low 

≤2 

Reductions in speed. 
Warning signs should be placed at 

sufficient distance from the intersection 

to ensure drivers have enough time to 

take necessary action (e.g. to slow down). 

HV Suburban 

3 to 4 Awareness of the intersection 

is increased. 
M Rural 

Collector 

& minor 

arterial 

Medium 

Medium 
Vehicles are directed to a 

clearer path through the 

intersection 
Warning signs and median islands should 

not be located or designed in such a way 

as to be hazards. 

PTV Interurban 
Principal 

arterial 

Medium

-High 

≥5 
Median islands (if used) can 

create a refugee for 

pedestrians crossing the road, 

thus reducing the likelihood 

of pedestrian/vehicle crashes 

High High 

11 
Intersectio

n-Turn 

Reduced rear-end and 

sideswipe crashes. 

Painted turn lanes must be clearly 

delineated and have good sight distance. 

Low-

Medium 
30% 25-40% 5-10yrs C           

      
Urban Local Low Low ≤2 
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lanes (Un-

signalised)
70 

Reduced loss of control while 

turning crashes. 

Turn lanes should be long enough to 

allow a vehicle time to stop within it 

(clear of through traffic). 

HV 

3 to 4 

Improved traffic flow. 
If a turn lane is too long, through drivers 

may enter the lane by mistake. 
M Suburban Collector 

& minor 

arterial 

Medium 

Medium 

Increased intersection 

capacity. 

Signs at the start of the turning lane may 

help prevent this. 

PTV 

Rural 
Medium

-High 

≥5 
Installing turn lanes can increase the 

width of the intersection and cause 

problems for pedestrians trying to cross. 

One solution is to provide a pedestrian 

refuge island in the median. 

Interurban 
Principal 

arterial 
High High 

12 

Intersectio

n-Turn 

lanes 

(Signalised

)70,98,99,59,5 

Reduced crashes between 

turning vehicles and 

oncoming through traffic. 

Adding turn signals reduces intersection 

capacity. 

Low-

Medium 
45% 10-25% 1-5yrs 

C 

          

      

Urban 

Collector 

& minor 

arterial 

Medium 

Medium 

≤2 

Reduced severity of crashes 

throughout the intersection. 

It may be necessary to lengthen turn 

lanes to fit longer traffic queues. 
HV Suburban 

Medium

-High 3 to 4 

Reduced vehicle-pedestrian 

crashes. 

Other signal changes can be used to 

improve intersection capacity when 

signalised turns are implemented. 

M 

Rural High High 
PTV ≥5 

13 

Intersectio

n- 

Signalise7

0,97,98,58,4 

Can increase intersection 

capacity 

In countries with poor compliance with 

road rules, signalising an intersection 

may have no safety benefit and can 

reduce the capacity of an intersection 

Medium 15-30% 25-40% 1-5yrs 

C 

    

            

Urban Collector 

& minor 

arterial 

Medium 

Low ≤2 

Signals used at intersections with low 

traffic flows and fixed timings are likely 

to be disobeyed 

Well designed traffic signals will usually 

reduce total crashes but will sometimes 

increase specific crash types (e.g. rear-

end crashes) 
HV 

Medium

-High 

Can reduce certain types of 

crashes (especially right-angle 

crashes) 

Traffic signals should not be used in high 

speed locations. 

Suburban Medium 3 to 4 

In urban areas it can be difficult to ensure 

that traffic signals are visible enough 

Principal 

arterial 
High 

Before installing traffic signals, 

information on traffic volumes, 

pedestrian volumes, intersection 

approach speeds and previous crashes at 

the site should be considered. M 

Can improve pedestrian and 

cyclist safety 

The introduction of traffic signals in a 

region could increase crashes unless all 

drivers know the meaning of the signals 

Rural High ≥5 
Usually put when entering a 

major busy road with higher 

speed limit 

Traffic signals need continuous power 

PTV Both traffic signals and vehicle detection 

equipment are prone to malfunction so 

good maintenance is required 

14 

Intersectio

n-grade 

separation7

0 

Reduction in intersection 

crash types. 

A range of design options should be 

considered before an interchange layout 

is chosen. 

High 50% 10-25% 10-25yrs 

C 

      

  

  

      

Interurban 
Principal 

arterial 
High High 

≤2 

Improved traffic flow. 

An interchange should allow bicycle and 

pedestrian traffic to pass through the 

area. 
3 to 4 

Simplifies potentially 

complex movements typical 

at 'T' and 'X' intersections. 

Adding on-ramps and off-ramps to a 

freeway can increase high speed weaving 

and merging crashes. HV 

Removes the cost of running 

at-grade traffic control 

hardware. 

Interchanges can negatively impact the 

appearance of an area. 
≥5 

Interchanges may separate communities 

due to their size. 
M 
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Grade separating rail crossings can 

involve vertical realignment of a long 

length of rail track (because trains cannot 

travel on steep grades), which is very 

costly. 

PTV 

15 

Intersectio

n- 

roundabout
70,79,65,59 

Minimal delays at lower 

traffic volumes. 

Solid structures should not be located on 

the central island 

Medium-

High 
55-70% 0-10% 1-5yrs 

C 

    

            

Suburban 

Principal 

arterial 

Medium Low ≤2 
High painted kerbs around the island can 

reduce the risk of it being run into. 

Little maintenance required 

Poor visibility on the approach to 

roundabouts, or high entry speeds, can 

lead to crashes 
HV 

Medium

-High 

Medium 3 to 4 
Allows vehicles to enter the 

junction safely avoiding 

manoeuvres 

Facilities to help pedestrians cross the 

arms of the intersection should be 

provided in most urban locations 

Interurban High 
Crash severity is usually 

lower than at cross 

intersections. 

Roundabouts can be difficult for large 

vehicles, particularly buses, to use 

PTV High ≥5 
Designers should be conscious of the risk 

that roundabouts can be present for 

cyclists and other slow vehicles, such as 

animal drawn vehicles 

16 

Lane 

Widening7

0,12 

Reduced head-on crashes. 
Lane widening can be costly, especially 

if land must be purchased. 

Medium 5-19% 40-60% 1-5yrs 

C 

  

        

    

  

Urban 

Collector 

& minor 

arterial 

Medium Low ≤2 

Reduced run-off-road crashes. 

Making lanes wider than 3.6 metres does 

little to reduce crashes. A lane that is too 

wide might be used as two lanes and this 

can increase sideswipe crashes. 

B Suburban 
Medium

-High 
Medium 3 to 4 

Reduced sideswipe crashes. 
Because vehicle speeds increase when 

roads are widened, lanes should be 

widened only when it is known that the 

narrow lane width is causing crashes. 

HV Rural 
Principal 

arterial 
High High ≥5 

Improved traffic flow. PTV Interurban 

17 
Lighting98,

124 

Increases cyclist and 

pedestrian  safety                         
High cost to maintain and operate                 

Low-

Medium 
>60% 10-25% 10-20yrs 

C 

                

Urban 
Local Low Low ≤2 

Suburban 
Lights on both sides should 

be installed for better 

illumination Impact absorbing lightening is better to 

be installed to decrease severity of runoff 

roads 

B Collector 

& minor 

arterial 

Medium 

Medium 
3 to 4 HV 

Rural 

Medium

-High 

Improves visibility of drivers 

and vulnerable road users        

M 
Principal 

arterial 
High High P 

Interurban ≥5 
PTV 

18 

Median 

barrier70,98,

59 

Reduced head-on crashes. 

Medians can restrict traffic flow if a 

vehicle breaks down, and can block 

emergency vehicles. 

High 50% 10-25% 1-5yrs 

C 

  

        

  

    

Suburban 

Collector 

& minor 

arterial 

Medium 

Medium 

≤2 

Barriers can be produced to 

be safer to motorcyclists by 

installing an attachment that 

has small cost and may 

decrease casualties by 50% 

and crashes by 25% 

Pedestrians are often reluctant to make 

wide detours, and so may attempt to cross 

at locations with barriers installed, 

resulting in dangerous pedestrian activity. 

Rural 

Barriers can be centre poles, 

guard fences and free central 

reserve 

In some regions the materials used in 

median barriers is often stolen. 

HV 
Medium

-High 
Green central reserves have high 

maintenance costs and are less effective 

reducing head-on crashes than guard 

fences  3 to 4 

Centre poles do not protect head-on 

collisions from cars that leave their lane 
PTV Interurban 

Principal 

arterial 
High High 
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Can shift turning movements 

to safer locations. 

The ends of median barriers must be well 

designed or they can be a safety hazard. 

≥5 
Clear signs and enforcement are needed 

to ensure that drivers do not drive on the 

wrong side of the median barrier. 

19 

Motorcycl

e 

lanes70,98,63 

Reduced vehicle to 

motorcycle crashes 

Unless they are well designed, 

motorcycle lanes can increase motorcycle 

to motorcycle crashes. 

Medium 40% 25-40% 1-5yrs 

HV 

  

  

  

          

Rural 

Collector 

& minor 

arterial 

Medium Low ≤2 Motorcycle lanes should be at least 1.8 

meters wide (for each direction). 

Motorcycle lanes should be at least 3.6 

meters wide if overtaking is permitted. 

Horizontal and vertical alignment must 

be suitable for speeds at which 

motorcycles will be travelling on the 

lane. 

M 

Medium

-High 
Medium 3 to 4 

Off-ramps must be designed so that 

motorcyclists exiting the lane are not at 

risk of being hit from behind by other 

motorcyclists. 

Crash barrier support posts facing the 

lane are a hazard and must be protected. 

Urban 
Principal 

arterial 
High 

Centre line marking should be provided 

in lanes that are wider than 3.5 metres. 

PTV High ≥5 
The surface of motorcycle lanes must be 

properly maintained. Because 

motorcycles have only two points of 

contact with the road, slippery or rough 

road surfaces are a crash risk. 

20 

One way 

network70,9

8,59 

Reduced pedestrian crashes 

(pedestrians only need to look 

for traffic in one direction, 

and there are more orderly 

gaps in traffic). 

Because speeds can increase on one-way 

networks, traffic calming measures may 

be required (especially if the lanes are 

wide). 

Medium Low 40-60% 5-10yrs 

C 

    

  

    

      

Urban 

Local 

Low Low 

≤2 Reduced head-on and 

intersection crashes. 

Before a network is made one-way, 

traffic circulation in the area surrounding 

the network must be considered. 

HV 

Collector 

& minor 

arterial 
Can allow better traffic signal 

timing. 

Converting a network to one-way can be 

costly as it may involve rebuilding traffic 

signals, repainting line marking and 

replacing and adding signage. 

M 

Rural Medium Medium 

May allow improved parking PTV 

21 

Parking 

improveme

nts70 

Converting angle parking to 

parallel parking provides 

extra road space. 

Converting angle parking to parallel 

parking requires replacement of line 

marking. Changes to parking signs and 

kerbs may also be necessary. 

Low-

Medium 
20-40% 25-40% 10-20yrs 

C 

          

  

    

Urban 
Local 

Low Low ≤2 
B 

Reduced crashes, including 

those involving pedestrians. The community and business owners 

often object to the removal of parking in 

commercial centres. 

HV 

Suburban 

Medium 

Medium 3 to 4 
M 

Collector 

& minor 

arterial 

Medium

-High 

Banning parking lessens the 

potential for sideswipe or 

rear-ends crashes. 

P 

Rural High High ≥5 
PTV 

21

a 

Amenity 

trailing68 

Cyclists can secure their 

bicycles on them.                                                                                      Prone to damage                                            

Medium 0-40% 25-40% 10-20yrs 

C 

          

  

    

Urban 
Local 

Low Low ≤2 
B 

Guides pedestrians to park on 

a safer road    

HV 

Suburban 

Medium 

Medium 3 to 4 

1.5-2.5m long with 50mm diameter 

M Collector 

& minor 

arterial 

Medium

-High 

Prevents drivers from parking 

on the footpaths 

P 
Rural High High ≥5 

PTV 

21

b 

Bollards68,1

6,58 

Prevents vehicles for 

mounting on the footpath and 

leaves space to pedestrians.                                

Can become a hazard to blind pedestrians  Low 0-10% 10-25% 10-20yrs 

C 

          

  

    
Urban 

Local 
Low Low ≤2 

B 

HV Suburban Medium Medium 3 to 4 
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Defines the footpath at raised 

junctions and can protect 

shops from 'ram' raids 

Might need a lot of maintenance if cars 

hit them regularly 

M Collector 

& minor 

arterial 

Medium

-High 

P 
Rural High High ≥5 

PTV 

21

c 

Guard 

rails/ 

pedestrian 

barriers98,36 

Guides pedestrians to a safe 

way to cross                                                                                       

Prone to damage Medium 25-40% 25-40% 10-20yrs 

C 

          

  

    

Urban 
Local 

Low Low ≤2 
B 

Prevents drivers from parking 

on a footpath 

HV 

Suburban 

Medium 

Medium 3 to 4 
M 

Collector 

& minor 

arterial 

Medium 

ZHigh 

Can be used in areas where 

problems with illegal parking 

and parking on footpaths are 

P 
Rural High High ≥5 

PTV 

21

d 

High kerb 

(edge of 

road 

pavement)9

8 

Prevents vehicles from 

mounting on the footpath. Hazardous for pedestrians that are 

walking close to its edge and for 

pedestrians crossing (especially people 

on wheelchairs)  

Medium-

High 
10-25% 0-10% 20+yrs 

C 

          

  

    

Urban 
Local 

Low Low ≤2 
B 

HV 

Suburban 

Medium 

Medium 3 to 4 

 Defends from out-of control 

vehicles 

M Collector 

& minor 

arterial 

Medium

-High 

P 
Rural High High ≥5 

PTV 

21

e 

Raised 

planters98 

Prevent drivers from parking 

on the footpath                                           
Needs high maintenance   

High 0-10% 10-25% 20+yrs 

C 

          

  

    

Urban 
Local 

Low Low ≤2 
B 

HV 

Suburban 

Medium 

Medium 3 to 4 
Acts as a physical barrier to 

protects the vehicles from 

mounting on the footpath 

requires a lot of footpath area 

M Collector 

& minor 

arterial 

Medium

-High 

P 
Rural High High ≥5 

PTV 

21f 
Wire 

railings98 

Cyclists can secure their 

bicycles on them.                                                                               
Prone to damage                                               

Medium 0-40% 25-40% 10-20yrs 

C 

          

  

    

Urban 
Local 

Low Low ≤2 
B 

Guides pedestrians to park on 

a safer road            

0.5-1m high, supported by posts 1-3m 

apart 

HV 

Suburban 

Medium 

Medium 3 to 4 
M Collector 

& minor 

arterial 

Medium

-High 

Prevents drivers from parking 

on the footpaths 
Can occupy more space on the footpath 

P 
Rural High High ≥5 

PTV 

22 

Pedestrian 

crossing- 

Bridge98,124

,59 

Reduced pedestrian crashes. 
Pedestrians are obliged to take a longer 

route to cross the road.                                    

High 70% 0-10% 1-5yrs 

P 

                

Suburban 

Principal 

arterial 

Medium 

High 3 to 4 

Totally separates pedestrians 

from vehicles 

Requires barriers to channel pedestrians 

to use the bridge                                                  

Expensive 

Traffic flow improvements. 

They sometimes become crowded with 

street traders 

if they are not well-lit and patrolled, they 

may pose a personal security risk 

underpasses can flood and quickly 

become dirty. 

Medium

-High 

Can be used by disabled 

pedestrians and bicyclists 

Pedestrians will only use crossing 

facilities located at, or very near, to 

where they want to cross the road. 

Pedestrian fencing can be used to 

encourage pedestrians to use crossing 

facilities. B Interurban Medium ≥5 

Where a lot of bicyclist traffic is present 

a pedestrian underpass or overpass can be 

used by cyclists as well as pedestrians, 

but this will require shallow approach 

ramps and therefore additional land. 

High 

23 

Pedestrian 

crossing- 

Underpass1

3,98,124,59 

Safe crossing for pedestrian           
Requires anti-vandalism lighting for 

pedestrian safety and security                                   

High 70% 0-10% 1-5yrs P 

                

Interurban 
Principal 

arterial 

Medium 
Medium 3 to 4 

Less visually intrusive than 

bridge 

Requires provision of appropriate 

drainage    

Worries about crime at night Medium
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Reduced pedestrian crashes. 
They sometimes become crowded with 

street traders 

-High 

Traffic flow improvements. 
pedestrians will avoid them if there are a 

lot of steps to climb up or down 

B Suburban High High 
Can be used by disabled 

pedestrians and bicyclists 

Pedestrians will only use crossings 

located at, or very near, to where they 

want to cross. Pedestrian fencing can be 

used to encourage use of pedestrian 

crossings. 
≥5 

Additional ramp and shallow steps are 

required 

24 

Pedestrian 

crossing 

signalised7

0,98,8,99,59,5,6 

Improved crossing facilities 

for pedestrians. 

Pedestrians will only use crossings 

located at, or very near, to where they 

want to cross. Pedestrian fencing can be 

used to encourage use of pedestrian 

crossings. 

Medium 30% 25-40% 1-5yrs P   

            

  

Urban 

Collector 

& minor 

arterial 

Medium Low 

≤2 

Reduced pedestrian crashes. 

Through traffic must be able to see 

pedestrian crossing points in time to stop 

for them. Advance warning signs should 

be used if visibility is poor. 

Suburban 
Medium

-High 
Medium 

Parking should be removed from near 

pedestrian crossings to provide adequate 

sight distance. 

Rural 
Principal 

arterial 
High High 3 to 4 

25 

Pedestrian 

crossing-

un-

signalised7

0,98,8,124 

A clearly defined crossing 

point where pedestrians are 

‘expected'. 

Un-signalised crossings are not suitable 

where traffic volumes or speeds are high. 

Low-

Medium 
>50% 25-40% 5-10yrs P   

            

  

Urban 

Local Low Low ≤2 

Pedestrians will only use crossings 

located at, or very near, to where they 

want to cross. Pedestrian fencing can be 

used to encourage use of pedestrian 

crossings. 

Disruption to traffic flow is 

comparatively low. 

Through traffic must be able to see 

pedestrian crossing points in time to stop 

for them. Advance warning signs should 

be used if visibility is poor. 

Other high visibility devices (such as 

flashing lights) may also be used. 

Suburban Parking should be removed from near 

pedestrian crossings to provide adequate 

sight distance. 
Collector 

& minor 

arterial 

Medium 

Medium 3 to 4 Reduced pedestrian crashes if 

installed at appropriate 

locations, and if pedestrian 

priority is enforced. 

Crossing will only be effective if other 

road users give way to pedestrians. 

Rural 
Medium

-High 
Education and enforcement may be 

necessary to ensure pedestrians have 

priority. 

26 

Pedestrian 

crossing-

Zebra98,8 

Requires no maintenance             

Might require barriers to channel 

pedestrians to it without the risk of 

getting injured or crossing before the 

crossing.                                                  
Low 40-60% 25-40% 5-10yrs P           

  

  

  

Urban 

Collector 

& minor 

arterial 

Low Low ≤2 

Allows pedestrians to cross 

having higher priority 

Drivers often do not give way to 

pedestrians so pedestrians have to wait   
Suburban 

Medium 

Medium 3 to 4 
Can be used by disabled 

pedestrians 

Used in areas with low traffic and 

pedestrian volume 

Medium

-High 

27 

Pedestrian 

footway 
98,30,124 

Increased safety for 

pedestrians. 

A maintenance program is needed to 

ensure that footways are kept clean and 

level, and that plants do not block the 

path. Low-

Medium 
10-25% 40-60% 1-5yrs 

HV 

  

            

  

Urban 

Collector 

& minor 

arterial 

Low Low ≤2 

Increased use of walking as 

transport (eased road 

congestion). 

Signage should be used to warn drivers 

of pedestrians if the road shoulder is used 

as a footway. 

P Suburban 

Principal 

arterial 

Medium Medium 3 to 4 

PTV Rural 

Medium

-High High ≥5 

High 

27

a 

Raised 

kerb 

Increased safety for 

pedestrians. 

High costs if they are installed along 

most routes                                                    

Medium-

High 
10-25% 40-60% 1-5yrs 

HV 
  

            
  

Urban Collector 

& minor 

Low Low ≤2 

P Rural Medium Medium 3 to 4 
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footpath98,3

0,124 

arterial 

Additional kerbside drainage gullies 

required 
PTV Suburban 

Principal 

arterial 

Medium

-High High ≥5 

High 

27

b 

Barrier 

kerb 

footpath 
98,30 

Defines the footpath in the 

road network                                  Can cause severe injured in motorcycle 

collisions 
Medium 10-25% 40-60% 1-5yrs 

HV 

  

            

  

Urban 

Collector 

& minor 

arterial 

Medium 

Medium 

≤2 

P 
Medium

-High 
3 to 4 

 Lower cost than raised kerb 

footpaths 
PTV Suburban 

Principal 

arterial 
High High ≥5 

27

c 

Segregated 

footpath98,3

0 

Drainage can be input 

between pavement and 

footpath 

More land is needed High 10-25% 40-60% 1-5yrs 

HV 

  

            

  

Urban 
Principal 

arterial 
High 

Medium ≤2 

P 
Interurban High 

3 to 4 

PTV ≥5 

28 

Pedestrian 

pelican 

crossing98,8 

Located where there is a high 

volume of pedestrians                                                                    
Sometimes pedestrians press the button 

but do not cross the road. 

High 25-40% 25-40% 1-5yrs P 

                

Urban 

Collector 

& minor 

arterial 

Medium Medium ≤2 
Vehicles stop because of the 

traffic lights     

Increases pedestrian safety 

and reduces waiting to cross 

the road  

This leads to a halt in traffic with no 

pedestrians crossing 

Principal 

arterial 

Medium

-High 

High 3 to 4 
Reduces vehicle waiting 

when a lot of pedestrians 

cross the roads High 

Can be used by disabled 

pedestrians 

29 

Pedestrian 

Raised 

crossing98,8 

Used in conjunction with 

round top or flat top road 

humps                        

Requires additional drainage                  

Medium >60 Low 5-10yrs P 

                

Urban 

Collector 

& minor 

arterial 

Low Low ≤2 

Pedestrians are more visible 

to drivers  
Drivers may not give way to pedestrians Local Medium Medium 3 to 4 

30 

Pedestrian 

refugee 

island70,98,1

24,99 

Reduced pedestrian crashes. 

Pedestrian refuge islands must be clearly 

visible to traffic during both day and 

night. 

Medium 15% 40-60% 1-5yrs P   

            

  

Urban 

Local 

Medium 

Low ≤2 

Separating traffic moving in 

opposite directions to reduce 

head-on and overtaking 

crashes. 

Refuge islands should be placed where 

there is a demand from pedestrians to 

cross. 

Separating traffic moving in 

opposite directions to reduce 

head-on and overtaking 

crashes. 

Where cyclists are present, refuge islands 

must not narrow the lanes too much. 

Suburban 

Medium

-High 

Can be used by disabled 

pedestrians 

Turning movements from driveways and 

intersections must be considered in 

planning the location of pedestrian 

refuges. 
Collector 

& minor 

arterial 

High Medium 3 to 4 Must be at least 2m wide so 

that it can assist bicyclists as 

well otherwise wide railings 

can be used so that bicyclists 

do not step on the road 

Should not obstruct visibility of road 

users 

Rural 
Continuous medians might lead to an 

increase in traffic speed 

31 

Pedestrian 

toucan 

crossing98.1

19 

Located at areas where 

cyclists and pedestrians are 

likely to cross the road.  Requires additional road space to 

accommodate both road users 
High 25-40% 25-40% 1-5yrs P 

                

Urban 

Local 

Medium 

Low ≤2 
Vehicles are more likely to 

stop because of the traffic 

lights.  

Suburban 
Medium

-High 
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Reduces the waiting of 

pedestrians when load of 

traffic and vice versa Rural 

Collector 

& minor 

arterial 

High Medium 3 to 4 

Can be used by disabled 

pedestrians 

32 

Regulate 

roadside 

commercia

l activity70 

Reduced ‘turning' crashes. 

Roads should be designed to allow for 

changes in land-use over time. 

Low-

Medium 

crash 

amount 

doubles at 

15stores/km 

40-60% 10-20yrs 

C 

  

  

      

  

  

  

Urban Local 

Low Low ≤2 Building regulations should specify the 

limits which buildings may not extend 

beyond. 

B 

Reduced pedestrian crashes. 

Illegal development can only be 

controlled if there are alternative sites for 

commercial activity. 

HV Medium 

Medium 3 to 4 
Where activities near the road are 

permitted, countermeasures may be 

required to maintain safety. 

M 

Rural 

Collector 

& minor 

arterial 

Medium

-High 

Improved traffic flow. 

Where activities near the road are 

permitted, they should be restricted to 

one side of the road. 

P 
High High ≥5 

PTV 

33 

Realignme

nt-

horizontal7

0 

Reduced risk of head-on 

crashes. 

Road realignment is costly and time 

consuming because it usually involves 

rebuilding a section of road. 

High 10-50% 25-40% 1-5yrs 

C 

  

        

  

    

Interurban Local Low Low ≤2 

Reduced risk of run-off-road 

crashes. 

Horizontal curve realignments require 

considerable design and construction 

effort. These projects may also require 

the purchase of land. 

HV Urban 

Collector 

& minor 

arterial 

Medium Medium 3 to 4 

Better traffic flow. 

Horizontal realignments often include 

lane widening, shoulder improvement, 

and delineation treatments. 

M Suburban Principal 

arterial 

Medium

-High High ≥5 

PTV Rural High 

34 

Realignme

nt-

vertical70 

Reduced risk of head-on, 

intersection and overtaking 

crashes. 

Vertical curve realignments require a lot 

of design and construction effort, and a 

lot of time and money. It is much better 

to design the road well before it is built 

than to rebuild it. 
High 50% 10-25% 1-5yrs 

C 

  

        

  

    

Interurban Local Low Low ≤2 

Reduced risk of vehicle 

equipment failure (steep 

grades). 

HV Urban 

Collector 

& minor 

arterial 

Medium Medium 3 to 4 

More uniform traffic flow. 

Horizontal and vertical alignments should 

be considered together. Poor 

combinations of vertical and horizontal 

alignment can confuse drivers and lead to 

dangerous situations 

M Suburban 

Principal 

arterial 

Medium

-High 

High ≥5 

PTV Rural High 

35 

Restrict/ 

Combine 

direct 

access 

points70 

Reduces the number of 

potential conflict points. 

In most situations, it would be difficult to 

justify and fund construction of a service 

road on its own merits due to high cost. 

This type of project is generally 

undertaken as part of a major road 

duplication project. High 65% 40-60% 1-5yrs 

C 

  

    

    

    

  

Urban 
Collector 

& minor 

arterial 

Low Low ≤2 
Reduces traffic friction and 

improves flow on the main 

road. 

B 

Minor intersection closures can often be 

achieved in cooperation with the local 

road authority, especially when safety at 

these intersections has been a subject of 

repeated complaint 

HV 

Rural 

Medium 

Medium 3 to 4 Potential to reduce pedestrian 

risks. 
M 

Principal 

arterial 

Medium

-High 

Improved traffic management 

at upgraded access points. 

P 
Interurban High High ≥5 

PTV 

36 

Roadside 

safety-

Barriers70,9

8,99 

If properly designed, barriers 

should reduce the severity of 

crashes involving ‘out of 

control' vehicles. 

A safety barrier should only be built if 

the existing hazard cannot be removed 

(see hazard removal). 

Medium 40% 25-40% 5-10yrs 

C 

  

        

  

    

Suburban 

Collector 

& minor 

arterial 

Low 

Low ≤2 The end points of barriers can be 

dangerous if not properly designed (see 

Related Images for examples of poor end 

points). 

HV 

Rural 

Medium 

Safety barriers should not be close 

enough to the road to be a hazard to 

vehicles. 

PTV 
Principal 

arterial 

Medium

-High 
Medium 3 to 4 
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Minor damage can reduce the safety 

benefits of barriers if they are not 

properly repaired. Interurban High High ≥5 

Roadside barriers can be a hazard to 

motorcyclists. 

37 

Roadside 

safety-

Hazard 

removal70 

Reduced severity of run-off-

road crashes. 

After roadside hazards are removed, the 

roadside should be left in a safe 

condition. Large stumps and deep holes 

are hazards that may remain after 

removal of a tree. 

Low-

Medium 
10-45% 25-40% 10-20yrs 

C 

  

        

  

    

Urban Local Low Low ≤2 

Replacement of removed trees with more 

appropriate plants should be considered, 

otherwise re-growth or soil erosion may 

affect the site. 

HV Suburban 

Collector 

& minor 

arterial 

Medium Medium 3 to 4 

Reduced road furniture repair 

costs associated with crash 

damage. 

It is not always possible to remove, 

replace or put barriers around roadside 

hazards, particularly in urban areas where 

space is limited. Reducing vehicle speeds 

is an alternative solution. 

M Rural 

Principal 

arterial 

Medium

-High 

High ≥5 

PTV Interurban High 

38 

Road 

surface 

upgrades70 

Improved safety for roads 

where a lot of crashes happen, 

especially in wet weather. 

Skid resistance improvements gained by 

resurfacing will lessen over time, 

especially on roads with lots of heavy 

vehicle traffic and in tropical climates. 

As such, regular monitoring of skid 

resistance is important. 

Medium-

High 
35% 25-40% 5-10yrs 

C 

    

    

    

    

Urban Local Low Low ≤2 

Provides the opportunity to 

fix other road surface 

problems, such as cross fall 

and rutting. 

The skid resistance of the entire road 

surface (right up to the edge) should be 

maintained for the safety of bicycles and 

other slow-moving vehicles. 

HV Suburban 

Collector 

& minor 

arterial 

Medium Medium 3 to 4 

Provides the opportunity for 

adding or replacing road 

surface delineation such as 

painted markings or reflective 

road studs. 

Warning signs should not be considered a 

solution to the problem of poor skid 

resistance. Warning signs can be used 

temporarily, until other solutions are 

carried out. 

M Rural 

Principal 

arterial 

Medium

-High 

High ≥5 

PTV Interurban High 

39 
Rumble 

strips70,98 

Reduced run-off-road and 

head-on crashes. 

Longitudinal rumble strips may be a 

hazard to cyclists and motorcyclists. 

Low-

Medium 
20% 40-60% 10-20yrs 

C 

  

        

  

    

Urban 

Collector 

& minor 

arterial 

Medium Low ≤2 Improved visibility of edge 

lines or centre lines during 

wet weather. 

Gaps in the rumble strips may be needed 

in some areas to allow water to drain 

from the road surface. 
HV 

Potential for reduced 

maintenance of road shoulder. 

The noise made by rumble strips can de 

difficult for drivers of larger vehicles to 

hear. 

Rural 

Principal 

arterial 

Medium

-High 
Medium 3 to 4 

Advanced warning to hazards. 
Rumble strips should not be used near 

housing because of the noise they make. 

PTV Interurban High High ≥5 Can be placed closer to a 

hazard so that it gives the 

illusion of increasing speed 

There must be at least 150 mm of sealed 

road outside longitudinal rumble strips or 

the road may be weakened. 

40 
Service 

road70 

Crash reductions (including 

parking and pedestrian 

crashes). 

Service roads require large amounts of 

space. Where space is limited, a service 

road may fit behind the properties. 

High 25-40% 25-40% 1-5yrs 

C 

  

            

  

Urban 

Collector 

& minor 

arterial 

Medium 

Low 

≤2 
HV 

Medium 

M 

Interurban 
Principal 

arterial 

Medium

-High 
3 to 4 

Safer loading/ unloading of 

commercial vehicles. 

Parking and other potential visual 

obstructions should be carefully 

controlled where service lanes re-join the 

main road. 

P 

High High ≥5 
PTV 

41 
Shoulder 

sealing70 

Reduce run-off-road crashes. Shoulder widening and shoulder sealing 

can be done at the same time to reduce 

costs. Shoulder widening above 1.5m 

might result in an increase of crashes 

Medium-

High 
30% 25-40% 1-5yrs C   

      

    

  

  Urban Local Low Low ≤2 
Reduce and head-on crashes. 
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Wider shoulders allow 

vehicles to pull off the road in 

emergency situations and 

have clearance from through 

traffic (however crashes can 

occur when vehicles attempt 

to re-join the traffic). 

Edge lining can be improved at the time 

of upgrading the shoulder (especially 

when sealing). 

B Interurban Medium Medium 3 to 4 

Sealed shoulders provide a 

safe cycling space, and can be 

marked as bicycle lanes. 

HV 

Suburban 

Collector 

& minor 

arterial 

Medium

-High 

High ≥5 

Sealed shoulders provide 

structural support to the road 

pavement. 

Shoulders should not be too wide or 

drivers may use them as an additional 

lane. 

M 

Principal 

arterial 
High 

Sealing can reduce 'edge drop' 

(where there is a difference 

between the height of the road 

surface and the height of the 

shoulder). Edge drop can 

make it harder for vehicles 

which have left the road to get 

back onto the road. 

P 

Rural 
PTV 

42 

Speed 

reducing 

treatments 

(speed 

humps, 

gateway 

treatments, 

roundabout

s, 

pavement 

narrowing 

and 

treatments 

at 

curves)70 

Reduced severity of all crash 

types and reduced likelihood 

of many crash types. 

Speed humps and other devices need to 

be well designed to provide maximum 

safety benefits (see Technical References 

for details). 

Low 50% 10-25% 5-10yrs 

C 

                

          

Traffic calming devices can impede 

emergency vehicles and cause discomfort 

for bus passengers. Careful consultation 

is required before they are installed. 

B 

Some treatments types can act as 

roadside hazards. 
HV 

Speed limits should seem realistic to 

drivers or they will not be adhered to. 

M 

P 

PTV 

42

a 

Mini 

roundabout
98 

Helps traffic from minor road 

to emerge                                                              

Needs to be well marked giving advanced 

warning to the drivers                                   

Medium >60% 40-60% 5-10yrs 

C 

            

    

Urban Local 
Low Low 

≤2 
Encourages slow approaches 

from the arms of the junction  

May need local enforcement HV Suburban Collector 

& minor 

arterial 
Less safe for 2-wheelers, pedestrians and 

cyclists 
PTV Rural Medium Medium 

42

b 

Chicanes98,

124,59 

The speed of cars can 

decrease by 20mph and heavy 

vehicles by 10mph.  

Maximum acceptability needs to be 

acquired from the people that leave near 

them.                                                 

Medium >60% >60% 5-10yrs 

C 

                

Suburban Local 

Low 

Low ≤2 

Should be made wide enough to allow for 

heavier vehicles.    
B 

Decrease parking spaces HV 

Medium 

If two way chicanes do not have a central 

divider, vehicles can move in the 

opposite lane, resulting in less speed 

reduction.    

M 

Does not take the pedestrian into account 

as driver is more concentrated on how to 

manoeuvre 

P 

PTV 

42

c 

Pavement 

Narrowing
98,95 

Extra road left from the 

narrowing can provide 

pedestrian footway, bicycle 

lanes, parking bays or central 

islands 

Need to be visible at all times.  

Low-

Medium 
>60% 25-40% 5-10yrs 

C 

                

Urban Local 
Low Low ≤2 Should not impede the movement of the 

buses in bus route areas. 

B 

HV 

Suburban 

Collector 

& minor 

arterial 
Central islands are not constructed for 

pedestrian use 
M 

Medium 
Medium 

3 to 4 
Roads must be less than 

35mph 
Any street furniture placed on an island 

must be ≥0.5m from edge of kerb 

P 
Rural 

Principal 

arterial 
May decrease vehicle speeds PTV Medium ≥5 
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and encourage safer driving Might increase if more traffic calming 

schemes are needed around it 
Interurban 

-High 

42

d 

Speed 

Cushion98 

Allow wide vehicles to pass 

by without disturbing them 

therefore does not decrease 

the speed of emergency 

vehicles.                     

If they are less than 2m cars might avoid 

them.  

Low 40-60% >60% 5-10yrs 

C 

                

Suburban 
Collector 

& minor 

arterial 

Medium

-High 
Medium 

≤2 
B 

Also decreases noise 

pollution       

HV 
Rural 3 to 4 

Cannot be used in zigzag areas of 

pedestrian crossings or areas than 

pedestrians cross(trip hazard).  

M 
Principal 

arterial 
High High  Two wheelers are not 

affected by them 

P 
Interurban ≥5 

PTV 

42

e 

Speed 

hump- 

Flat-

top98,124,59,1

15 

Can be used as a pedestrian 

crossing.  

Require additional drainage.  

Low-

Medium 
25-40% 40-60% 5-10yrs 

C 

                

Urban 

Collector 

& minor 

arterial 

Medium 

Low ≤2 

B 

 A max spacing of 150m is recommended 

but this spacing will increase braking and 

acceleration. 

HV 

Reduce vehicle noise 

emissions 

M 

Suburban 
Medium

-High 

A 60-70m spacing is required for 

30km/hr roads 
P 

All humps require road signs which 

increase their cost. On average each 

hump increases travelling time by 6sec 

PTV 

42f 

Speed 

hump- 'H' 

hump115,98 

Designed so that buses and 

cars can travel over it with a 

similar speed 

Might not be as effective for smaller 

ambulances, fire appliances and 

minibuses.  

Medium 25-40% 40-60% 5-10yrs 

C 

                

Urban Local Medium 

Low ≤2 

B 

Drainage gullies are needed to prevent 

water from ponding.  

HV 

Reduce vehicle noise 

emissions 

M 

Suburban 

Collector 

& minor 

arterial 

Medium

-High 

Authorities need to ensure that the side 

slopes do not cause discomfort to cyclists 

and motorcyclists 

P 

All humps require road signs which 

increase their cost. On average each 

hump increases travelling time by 6sec 

PTV 

42

g 

Speed 

humps- 'S' 

hump115,98 

Can be used as a speed 

cushion scheme where raised 

junctions or pedestrian 

crossings are required.  

Might not be as effective for smaller 

ambulances, fire appliances and 

minibuses. 100m spacing is acceptable.  

Medium >60% 40-60% 5-10yrs 

C 

                

Urban Local Medium 

Low ≤2 

B 

HV 

Benefits large buses and 

ambulances and decreases the 

speed of vehicle 
All humps require road signs which 

increases their cost. On average each 

hump increases travelling time by 6sec 

M 

Suburban 

Collector 

& minor 

arterial 

Medium

-High 
P 

Reduce vehicle noise 

emissions 
PTV 

42

h 

Speed 

humps- 

Sinusoidal9

8,115 

More comfortable than others 

to cyclists  

Causes concern to cyclists when the 

hump edge meets the road.  

Low >60% 40-60% 5-10yrs 

C 

                

Urban Local Medium 

Low ≤2 

B 

Might cause discomfort to vehicle 

occupants.  
HV 

Reduce vehicle noise 

emissions 

Difficult to construct M 

Suburban 

Collector 

& minor 

arterial 

Medium

-High 
All humps require road signs which 

increase their cost. On average each 

hump increases travelling time by 6sec 

P 

PTV 

42i 

Speed 

humps- 

Raised 

junction98,1

15 

Safer and easier turning 

manoeuvres for drivers on 

minor arms                

A max spacing of 150m is recommended 

but this spacing will increase braking and 

acceleration.                                                                                                      

Medium 40-60% 40-60% 5-10yrs 

C 

                

Urban Local Medium 

Low ≤2 

B 

A 60-70m spacing is required for 

30km/hr roads    
HV 

Requires additional drainage works M 

Suburban 

Collector 

& minor 

arterial 

Medium

-High 
All humps require road signs which 

increases their cost. On average each 

hump increases travelling time by 6sec 

P 

PTV 
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42j 

Speed 

humps- 

Round-

top98,115 

Maximum spacing of 150m                                                      

Require additional drainage.                                                                                   

Low-

Medium 
40-60% 40-60% 5-10yrs 

C 

                

Urban Local Medium 

Low ≤2 

A max spacing of 150m is recommended 

but this spacing will increase braking and 

acceleration.       

B 

When a series of round top is 

laid there is a dramatic 

decrease in accidents              

All humps require road signs which 

increases their cost. On average each 

hump increases travelling time by 6sec 

HV 

A 60-70m spacing is required for 

30km/hr roads 
M 

Suburban 

Collector 

& minor 

arterial 

Medium

-High Provides safe environment for 

pedestrians to cross   

It slows emergency vehicles and buses at 

the same speeds reduction as vehicles                       
P 

Can cause localised congestion and 

vibration to nearby buildings 
PTV 

42

k 

Speed 

humps-

Thump 

(thermopla

stic 

humps)98,11

5 

Drivers prefer it as they can 

control it at higher speeds 

Might cause discomfort to vehicle 

occupants if they are > 50mm in height.                                                                                                  

Low 40-60% 40-60% 5-10yrs 

C 

                

Urban Local Medium 

Low ≤2 

May not be suitable for some types of 

roads because they do not give the 

suitable discomfort needed as other 

humps 

B 

HV 

Under extreme weather condition might 

flat or crack. 
M 

Suburban 

Collector 

& minor 

arterial 

Medium

-High 

All humps require road signs which 

increases their cost. On average each 

hump increases travelling time by 6sec 

P 

Can be crossed at higher speeds than 

humps or cushions 
PTV 

43 
Traffic 

calming70 

Reduced crashes. 

Some local traffic problems should be 

referred to the Police in the first instance, 

for example racing or speeding. 

Medium-

High 
50% 10-25% 1-5yrs 

C 

              

  

Urban Local Medium Low ≤2 

There is often negative public feedback 

that traffic calming devices 

inconvenience local drivers, create noise, 

do not cater for bicycles or hinder 

emergency and other heavy vehicles. 

B Rural 

Collector 

& minor 

arterial 

Medium

-High 
Medium 

3 to 4 

Reduced traffic volumes on 

local roads. 

Traffic calming can be costly and takes to 

implement (requiring community 

consultation and traffic data collection 

and analysis). 

HV 

Interurban 
Principal 

arterial 
High High M 

≥5 
A better environment for 

pedestrians and cyclists. 

Isolated traffic calming devices can be a 

traffic hazard. 

P 
Suburban 

PTV 

Safer vehicles  

44 

Daytime 

Running 

Lights 

(DRL) 

Low-wattage lights 

Increase in fuel consumption and CO2 

emissions by 0.5% but this is expected to 

decrease when LEDs are used in place of 

filament lamps 

Low 0-10% 0-10% 5-10yrs 

C 

                

Urban 

Local 

Low 

Low 

≤2 

Improves visibility to other 

vehicles 
HV Rural Medium 

3 to 4 
Automatically activated when 

engine starts and turn off 

when engine stops/night 

headlights are switched on 

M 
Interurba

n 

Collector 

& minor 

arterial 

Medium-

High 
Medium 

Do not dazzle drivers 

visibility 
PTV Suburban 

Principal 

arterial 
High High ≥5 

45 

New car 

assessment 

programm

e 

(NCAP)70 

All cars manufacturers give 

their vehicles for a NCAP 

assessment  that is trusted by 

all critics. 
Not many people check safety using 

NCAP organisation criteria when buying 

a new car 

Low 0-10% >60% 20+yrs 

C 

            

  

  

Urban Local Low 

Low 

≤2 

NCAP is a trusted 

organisation by road 

authorities and organisations 

Rural 
Collector 

& minor 

arterial 

Medium 

3 to 4 
Set benchmarks higher and 

reward companies that 

manufacture safe cars.  

P 
Interurba

n 

Medium-

High 
Medium 
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Companies are encouraged to 

make their cars safer since 

NCAP allows for comparison 
Suburban 

Principal 

arterial 
High High ≥5 

Child protection and 

pedestrian safety are taken 

into consideration 

46 

Motor 

vehicle 

standards70 

Standards used on motorised 

vehicles in order to improve 

both vehicle safety from 

crashing as well as passenger 

and pedestrian safety at the 

time of the crash. Moreover it 

can assist drivers whilst 

driving 

Some vehicles might not get checked. 

Poorer people can not afford to have a 

vehicle with more standards since they 

cannot afford a good one. 

Low   >60% 20+yrs 

C 

            

    

Urban Local Low Low ≤2 

HV Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

M 
Interurba

n 
Principal 

arterial 

Medium-

High High 

PTV Suburban High ≥5 

47 

Safe 

Bicycle 

Use89 

Bicycling is affordable and 

sustainable road transport 

facility therefore it should be 

promoted 

Bicyclists are amongst the vulnerable 

road users since they use the road with 

heavies and  more dangerous vehicles 

Low   >60% 5-10yrs B 

                

Urban Local Low 

Low 

≤2 

Requires less money to be 

spend on bicycle road 

facilities than infrastructure 

for vehicles 

There are not many skilled bicycle 

repairers in developing countries and 

countries that do not use bicycles. 

Rural Collector 

& minor 

arterial 

Medium 

3 to 4 

Bicyclists training courses 

exist 
Interurba

n 

Medium-

High 
Medium Import of recycled bicycles 

and training of people on how 

to repair their bicycle 
Bicycling facilities do not exist in all 

countries. 

Principal 

arterial 
≥5 Laws on bicyclists (to wear 

safety clothing, lightning, 

brakes, wheel attachment, 

tyre air and cycle route use) 

Suburban High High 

48 

Safe heavy  

and public 

transport 

vehicle 

use28 

Inspections are made on 

heavy vehicles on whether 

they are safe to drive  

Since the mass of the vehicle is greater 

than  other vehicle's, crash impacts are 

more severe 

Low   >60% 20+ 

HV 

                

Urban Local Low Low ≤2 

More heavy vehicle safety 

measures are  required 

therefore the vehicle 

manufacturers can increase 

the safety of heavy vehicles 

Truck occupants risk themselves when 

driving at high speeds since it is easy for 

the driver to lose control of the vehicle 

Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

Heavy vehicle drivers think that they 

have more right on the roads than other 

users since they drive a bigger vehicle 

PTV 

Interurba

n 
Principal 

arterial 

Medium-

High High 

Suburban High ≥5 

49 

Safe 

motorcycle 

use117 

Intelligent  transport system 

(ITS) that includes  Anti-lock 

Braking Systems (ABS), 

Electronic Stability Control 

(ESC) and Intelligent Speed 

Adaptation (ISA) are now 

being used on motorcycles 

Motorcyclists are amongst the vulnerable 

road users. Motorcycles are not very 

stable therefore more care needs to be 

taken by driver, esoecially when drivin at 

high speeds 

Low   >60% 20+ M 

            

    

Urban Local 
Low Low 

≤2 

Rural Collector 

& minor 

arterial 

3 to 4 

Interurba

n 

Medium 

Medium 

Principal 

arterial 

Medium-

High ≥5 

Suburban High High 

50 

Used car 

safety 

ratings70 

Cars are checked on whether 

they have all the safety 

features required for road 

safety 

  Low   >60% 20+yrs C             

    

Urban Local Low Low ≤2 

Using the ratings, consumers 

are armed to encourage 

dealers and importers to sell 

safer cars 

Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

Interurba

n 
Principal 

arterial 

Medium-

High High 

Suburban High ≥5 

51 

Vehicle 

features 

and 

devices70 

Primary safety features that 

prevent a vehicle to crash. 

Anti lock braking system 

and/or collision warning 

systems, adjustable mirrors, 

  Low   >60% 20+yrs 
C 

            

    

Urban Local Low 
Low 

≤2 

HV Rural Collector Medium 3 to 4 
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traction control  and 

electronic stability control 

& minor 

arterial 

Secondary safety features that 

reduce the severity of the 

crash. Airbags, Seatbelts, 

seatbelt reminders, head locks 

PTV 

Interurba

n 

Medium-

High 
Medium 

Suburban 
Principal 

arterial 
High High ≥5 

52 

Vehicle 

road 

worthiness
70 

Removes vehicles that are old 

and unsafe from the road 

Research has shown that regular vehicle 

feature checking does not reduce road 

accidents 

Low   >60% 20+ 

C 

            

    

Urban Local Low Low ≤2 

A good way of inspecting 

vehicles especially Public 

transport and heavy vehicles 

HV Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

PTV 

Interurba

n 
Principal 

arterial 

Medium-

High High 

Suburban High ≥5 

 Road Users 

53 

Addressing 

alcohol 

and other 

drugs70 

Strict laws such as loss of 

licence for a period of time, 

imprisonment, penalty points, 

and expensive fines are 

effective in making the 

drivers not want to drink 

Disturbing advertisements is better not to 

be used as alcoholics do not see 

themselves as drunk drivers 

Low-

Medium 
>60% 10-25% 1-15yrs 

C 

                

Urban Local 

Low Low 

≤2 

Authorities cooperate with 

bars and pubs to sell non 

alcoholic beverages Drivers might change their route if they 

had more drinks 

HV Rural 
Collector 

& minor 

arterial 

3 to 4 
Drug/drunk driving laws must 

be strict so that drivers follow 

them 

M Interurban Medium Medium 

If caught drug driving a 

record is kept on driving 

licence for 11 yrs 
If police patrols do not exist at places 

where drunk drivers drive then they are 

unlikely to get caught 

P 

Suburban 
Principal 

arterial 

Medium-

High 

High ≥5 
If caught drunk/drug driving 

car insurance increases 
B 

High Employees must know 

whether their staff have past 

drunk/drug records  

PTV 

54 

Child 

safety 

initiatives7

0 

Children up to 135cm of 

height must wear a seat 

If parents do not follow the road safety 

rules then children are most likely not to 

either (since parents are usually 

considered as role models) 

Low 10-25% >60% 

1yr/ 

temporar

y 

C 

  

              

Urban Local Low Low ≤2 

School travel plans are 

created 
HV 

Rural 
Collector 

& minor 

arterial 

Medium 

Medium 
3 to 4 

Teenagers of more than 14yrs 

have to pay their own fine 

when they do not wear their 

seatbelt 

M Medium-

High 

Fun events for kids P 
Interurban 

≥5 

Fun events for children B 

Principal 

arterial 
High High 

Training centres exist on  

child safety and bicycling 
PTV Suburban 

Advice for child restrains for 

parents 

55 
Education7

0,34,59 

Education is better to begin at 

an early stage of 4-5yrs old 

Starting education beyond 17 years is 

unlikely to influence safe attitudes 

towards driving 

Low >60% 10-25% 

1yr/ 

temporar

y 

C 

                

Urban Local 
Low Low 

≤2 

Lack of the effectiveness of the 

programmes exists in most of the 

countries 

HV Rural Collector 

& minor 

arterial 

3 to 4 

Educating the public and 

accompanying this education 

with enforcement then it 

becomes very effective 

M Interurban Medium Medium 

The person himself needs to be motivated 

and make changes in the way he/she 

drives  

P 

Suburban 
Principal 

arterial 

Medium-

High 
High ≥5 

B 
High 

PTV 

55

a 

Educationa

l 

These presentations are 

usually given by the police 

At the end of the day the outcome 

depends on the people's opinion and 
Low >60% 10-25% 

1yr/ 

temporar

C 
                

Urban Local Low Low ≤2 

HV Rural Collector Medium Medium 3 to 4 
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presentatio

ns 
They educate childen, 

teenagers and company 

members on road safety 

matters 

motivation on road safety matters y M & minor 

arterial 
Medium-

High P 
Interurban 

≥5 B Principal 

arterial 
High High 

PTV Suburban 

55

b 

Leaflets/ 

newsletters 

Educate each type of road 

user individually If badly written/ dewsigned they will not 

catch the attention of the public 

Low >60% 10-25% 

1yr/ 

temporar

y 

C 

                

Urban Local 
Low Low 

≤2 

HV Rural Collector 

& minor 

arterial 

3 to 4 

Easy and straight forward 

way to educate readers 

M Interurban Medium Medium 

Not accessible in all the areas (especially 

for tourists), therefore they need to be 

allocated to people  

P 

Suburban 
Principal 

arterial 

Medium-

High 

High ≥5 
Wiritten in orther languages 

so that tourists can read them 

B 
High 

PTV 

55

c 

Neightboo

urhood 

meetings 

These meetings are carried 

out so that the 

neightbourhoods can discuss 

any problems that occur with 

road safety. This can be either 

because a measure is needed, 

or because a road safety 

measure implemented is 

dangerous or unwanted from 

the neightbourhood 

Somepeople might not be in favour of 

changes around their house and will try 

and find reasons to remove some 

measures  

Low >60% 10-25% 

1yr/ 

temporar

y 

C 

                

Urban Local Low Low ≤2 

HV 
Rural Collector 

& minor 

arterial 

Medium 

Medium 
3 to 4 

M 
Medium-

High 
P 

Interurban 

≥5 
Police might not give attention to the 

problem 

B 

Principal 

arterial 
High High It helps police and road 

authorities to understand if a 

measure is wanted or if a 

problem exists 

PTV Suburban 

55

d 

School 

teacher 

education 

The more educated the 

teacher the better s/he will 

give the road safety lecture 
The teachers are not educated in some 

countries and as a result a wrong idea 

about road safety might be given to the 

children 

Low-

Medium 
>60% 10-25% 25+ 

P 

                

Urban Local Low Low ≤2 

B 

Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

Children's perception of road 

safety starts from early years 

Interurban Principal 

arterial 

Medium-

High High 

Suburban High ≥5 

55

e 

Police/road 

authority 

education59 

Enables all the police force to 

be educated on new road 

safety matters 

  Low >60% 10-25% 

1yr/ 

temporar

y 

C 

                

Urban Local Low Low ≤2 

HV 
Rural Collector 

& minor 

arterial 

Medium 

Medium 

3 to 4 
M 

This leads to an increase of 

law enforcement effectiveness 

P 
Interurban 

Medium-

High 
≥5 

B Principal 

arterial 
High High 

PTV Suburban 

56 

Emergency 

response70,

36 

The better the response the 

more chance an injured 

person has to survive 

If a GPS does not exist then emergency 

response might not reach to the place of 

the accident on time but lie about it. 
Low-

Medium 
Low >60% 

1yr/ 

temporar

y 

C 

  

              

Urban Local Low Low ≤2 

HV Rural 
Collector 

& minor 

arterial 

Medium 

Medium 3 to 4 
M 

Interurban 
P 

Medium-

High 

Some countries do not have an accident 

emergency number 
B 

Principal 

arterial 
High High ≥5 

There might not  be any trained staff to 

treat the injured people 
PTV Suburban 

57 
Enforceme

nt70,59,36 

When combined with 

education it becomes very 

effective 
More lenient laws are not as effective 

since people try to get away with them 

Low-

Medium 
>60% >60% 25+ 

C 

                

Urban Local Low Low ≤2 

HV 
Rural 

Collector 

& minor 

arterial 

Medium 

Medium 
3 to 4 

M Medium-

High 
Various ways of enforcement 

exist such as speed reduction 

enforcement by speed 

cameras, alcohol reduction 

enforcement by stricter laws 

P 
Interurban 

≥5 
Must be used with other engineering or 

police patrol measures so that road 

authorities can demonstrate to road users 

that the law is enforced 

B 
Principal 

arterial 
High High 

PTV Suburban 
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etc. These ensure that people 

must obey the law 

58 

Fatigue 

manageme

nt70 

Recommendations to tired 

drivers 

Drivers do not stop to rest when they are 

tired unless they are very sleepy 
Low 10-25% 0-10% 

1yr/ 

temporar

y 

C 

                

Urban Local Low Low ≤2 

HV Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

PTV 
Interurban Principal 

arterial 

Medium-

High High 

Suburban High ≥5 

59 

Helmet 

and 

protective 

clothing70 

Protect cyclists and motorists 

from serious injuries when a 

crash occurs 

Protective clothing is only recommended  

but not enforced 

Low 10-25% 40-60% 25+ 

B 

              

  

Urban Local Low Low ≤2 

Helmet wearing must be 

enforced to both cyclists and 

bicyclists 

If not correctly enforced then the riders 

will not follow it 

M 

Suburban 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

Bicyclists and motorcyclists must be 

educated on the correct helmet to wear 

Rural Principal 

arterial 

Medium-

High High 

Interurban High ≥5 

60 
Licensing7

0 

Must be mandatory  by law in 

all countries 
Some countries do not have a licence test 

Medium >60% >60% 25+ 

C 

            

    

Urban Local Low Low ≤2 

HV 

Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

It makes the drivers to learn 

the good practice laws  

needed for a driving test 

(rewrite) 

Education for test is not ideal in some 

countries 

M 
Interurban 

Principal 

arterial 

Medium-

High 
High 

PTV 
Suburban High ≥5 

61 
Publicity70,

53 

Educational campaigns have a 

great effect on drivers 

behaviour (around 84% for 

drunk driving campaigns) 

Disturbing advertisements are not as 

effective because the drivers do not see 

themselves as drunk or drivers who speed 

etc. 

Medium 40-60% 10-25% 

1yr/ 

temporar

y 

C 

                

Urban Local Low Low ≤2 

HV 

Rural Collector 

& minor 

arterial 

Medium 

Medium 

3 to 4 
M 

If they are combined with 

enforcement then they are a 

lot more effective 

Must be tested on target groups before 

proceeding 
P 

Interurban 

Medium-

High 

≥5 Should be realistic, non-judgemental, 

convincing, non-apologetic, must contain 

emotion 

B Principal 

arterial 
High High 

PTV Suburban 

62 Seatbelts70 

Seatbelts are now mandatory 

in all cars that are created 
Seatbelt wearing is often neglected 

Low 0-10% >60% 25+ 

C 

            

    

Urban Local Low Low ≤2 

Seatbelt wearing is one of the 

easiest things to be done by 

the vehicle occupants  

Police is not always on patrol to check 

whether all vehicle users wear their 

seatbelts. Therefore this comes to the 

drivers' pinion about seatbelts HV 

Rural 

Collector 

& minor 

arterial 

Medium Medium 

3 to 4 

People often think that airbags will save 

them but they do not know that airbags 

are only activated when a seatbelt is worn 

Interurban Principal 

arterial 

Medium-

High High 

Suburban High ≥5 

63 

Speed 

Manageme

nt70,117 

If speed programmes  are 

effective then the road users 

attitude may change. 

Depends to the road users behaviour and 

opinion on speeding at the end of the day 

Low 40-60% 10-25% 

1yr/ 

temporar

y 

C 

                

Urban Local Low Low ≤2 

HV 
Rural 

Collector 

& minor 

arterial 

Medium 

Medium 
3 to 4 

M Medium-

High Speed cameras and speed 

reducing measures can be 

seen at treatment no. 5 

Usually people tend to speed when they 

are in a hurry without thinking that this 

might be dangerous 

P 
Interurban 

≥5 B Principal 

arterial 
High High 

PTV Suburban 

References are shown as numbers next to each road safety measure. For abbreviations check Table 5.1
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Data;Needs Unit 
Department 

Responsible 

What to do in case 

 I do not find data? 

Communicated 

about it? (Y/N) 

A. Road Safety Model     

Road safety measures     

Already used in Cy Names MCW Use measures from literature Y 

Cost € MCW Use UK costs Y 

Effective life years MCW Use UK effective life Y 

Annual maintenance cost € MCW 
Use UK ones (but weather is 

different) 
Y 

Operating costs € MCW Use UK costs Y 

Disadvantages Text Literature Do not put Y 

Discount rate used % MCW Use EU one Y 

Accident value (all 

types) 
€ MCW Use UK ones Y 

Types of Crashes that 

occur 

 
   

Intersections 
No. Police 

Accident Data 
Adapt them Y 

Head-on 
No. Police 

Accident Data 
Adapt them Y 

Manoeuvring 
No. Police 

Accident Data 
Adapt them Y 

Rear-end 
No. Police 

Accident Data 
Adapt them Y 

Run off-road 
No. Police 

Accident Data 
Adapt them Y 

Vehicle-Cyclist 
No. Police 

Accident Data 
Adapt them Y 

Vehicle-Pedestrian 
No. Police 

Accident Data 
Adapt them Y 

Crash information     

No of fatalities 
No. Police Crash 

Data 
 Y 

No of serious injuries 
No. Police Crash 

Data 
 Y 

No of minor injuries 
No. Police Crash 

Data 
 Y 

No of damage only 
No. Police Crash 

Data 
 Y 

Cost of crashes Price € MCW Use UK prices N 

Cost of casualties Price € MCW Use UK prices Y 

Initial cost of treatment Price € MCW Lit. review Y 

Maintenance and 

operating cost 
Price € MCW Lit. review N 

Crash reduction 

effectiveness 

% 
MCW Lit. review N-most 

Casualty reduction 

effectiveness 
% MCW Lit. review N- most 

Treatment life years MCW Lit. review N 

Motor Vehicle 

Standards 
Text 

Interview 

Police/ Traffic 

Safety Dept 

EU standards N 

Safer People     

Alcohol measures 
Text Interview 

Police 
Collected from Police Y 

Child Safety 
Text Interview 

Police 
Collected from Police Y 

Education Text Interview Collected from Police Y 
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Police 

Emergency response 
Time Interview 

Police 
Collected from Police Y 

Driver fatigue 

management 

Text Interview 

Police 
Collected from Police Y 

Helmet and protective 

clothing 

Text Interview 

Police 
Collected from Police Y 

Licensing 
Text Interview 

Police/  
Collected from Police Y 

Publicity 
Text Interview 

Police 
Collected from Police Y 

Area characteristics     

Area type 
Text  Road 

inspection 

Ministry of communications 

and works (MCW) 
Y 

Functional class of 

roadway 

Text Road 

inspection 
MCW Y 

Vehicle volume, AADT 
Veh/day Road 

inspection 
MCW N 

Speed limit 
km/hr Road 

inspection 
MCW Y 

Number of lanes 
 Road 

inspection 
MCW Y 

Length m  MCW Y 

Width m  MCW Y 

B. Risk Mapping     

Mapping and Asset 

Mngmt 

 
   

Road map    Y 

Historical traffic data     

Crash Data (last 3 

years) 

 
   

Fatal Number Police Collected Y 

Serious Number Police Collected Y 

Years of data Number Police Collected Y 

Length of the link m MCW Collected Y 

Severity outcome KSI Police Collected Y 

C. Performance 

Tracking 

 
   

Consulting w/ Police     

Issues affecting 

performance 

Text 
Police Collected Y 

Measures implemented  Text Police Collected Y 

Effective/Ineffective 

measures 

Text 
Police Collected Y 

Consulting w/ MCW     

Issues affecting 

performance 

Text 
Mr. Morfakis Collected Y 

Measures implemented  Text Mr. Morfakis Collected Y 

Effective/Ineffective 

measures 

Text 
Mr. Morfakis Collected Y 

D. By road inspection     

Junction 
 

  
My 

Responsibility 

Junction type 
Text Maps/road 

inspection 
 Y 

Junction frequency 

(AADT) 

Veh/day Maps/road 

inspection 
 Y 

Relative impact speed km/hr Police Do not use Y 
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Roadside protection     

Aggressive obstacles 
Text Road 

inspection 
Collected Y 

Safety zone width 
m Road 

inspection 
Collected Y 

Safety barriers 
Y/N Road 

inspection 
Collected Y 

Cuts embankments 
Text Road 

inspection 
Collected Y 

Median Treatment     

Central reserve width 
m Road 

inspection 
Collected Y 

Safety barriers 
Y/N Road 

inspection 
Collected Y 

Rumble strips 
Y/N Road 

inspection 
Collected Y 

Hatching 
Y/N Road 

Inspection 
Collected Y 
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Questionnaire- Ministry of communications and works 

 
General questions about crashes in Cyprus 

 

1. 2010 was the year with the least road crashes, 60, in the past 35 years. What do 

you think is the main reason for this decrease?  

a. Public awareness? 

b. Better roads? 

c. Better vehicles? 

d. European Union entry? 

Το 2010 Τα δυςτυχήματα ςτην Κύπρο έχουν μειωθεί από 102 το 2005 ςε 60 το 

2010. Ποια κατά την γνώμη ςασ είναι η κύρια αιτία για αυτή την μείωςή? 

Α. Ενημέρωςη του πολίτη (Αςτυνομία) 

Β. Καλύτεροι δρόμοι   

Γ. Καλύτερα αυτοκίνητα 

Δ. Η κατάταξη τησ χώρασ ςτην Ευρωπαϊκή Ένωςη 

 

The evaluation of the decrease in the amount of crashes that have occurred has 

not taken place yet. We are the currently waiting the extraction of data from the 

consultants to come with the new Strategic Plan. But if you are asking for my 

opinion I am saying that all of the above measures must have helped. 

 

2. According to WHO, a 95% of the crashes occur from human error. Is there any 

data indicating how much of a, b, and c contribute to these crashes that occur in 

Cyprus? 

In case you don’t know the exact amount you can answer according to your 

experience and opinion. 

(Put an answer from 1 to 10 with 10 being the greatest)  

a. Totally human error.………….. 1      2      3      4      5      6      7      8      9      10 

b. Vehicle failure……..…………….. 1      2      3      4      5      6      7      8      9      10 

c. Road failure……………………….. 1      2      3      4      5      6      7      8      9      10 

Σύκθωλα κε ηελ WHO. 95% ηωλ δπζηπρεκάηωλ ζπκβαίλνπλ ιόγω αλζξώπηλνπ 

ιάζνπο. Υπάξρνπλ δεδνκέλα πνπ λα όζν από ην α, β θαη γ ζπκβάιινπλ ζηα 
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δπζηπρήκαηα πνπ ζπκβαίλνπλ ηε Κύπξν? Δάλ δελ γλωξίδεηε ηελ αθξηβείο απάληεζε 

ηόηε απαληήζηε αλάινγα κε ηελ πείξα θαη ηελ γλώκε ζαο. 

α. Εξ ολοκλήρου ανθρώπινο λάθοσ…1     2     3     4     5     6     7     8     9     10 

β. Βλάβη αυτοκινήτου………………..…..1     2     3     4     5     6     7     8     9     10 

γ. Βλάβη δρόμου……………………………1     2     3     4     5     6     7     8     9     10 

           ☐ Αλάιπζε ζηνηρείωλ / Data analysis            ☐ Δκπεηξία / Experience 

 Yes the approximately it is the same for Cyprus too. I do not know whether the 

Police have the data or even if they are measuring the amount. MCD department 

takes the data from the police but does not measure them. 

 

3. According to crash data, in which areas do most crashes occur? 

a. Urban 

b. Interurban 

c. Suburban 

d. Rural 

Σύμφωνα με τα δεδομένα, ςε ποιουσ τύπουσ δρόμων ςυμβαίνουν τα 

περιςςότερα δυςτυχήματα? 

α. Αςτικούσ  

β. Υπεραςτικούσ- μεταξύ πόλεων 

γ. Προαςτιακούσ- (μικροαςτικούσ) 

δ. Αγροτικούσ 

PIN Flash 18 demonstrates the amount of crashes, in percentage, that occurred in 

urban areas, rural areas and motorways around EU. The graph shows that 56% of 

crashes occur in urban areas, 32% in Rural and 12% in motorways. According to 

EU average, the crashes that occur in urban areas and in motorways in Cyprus are 

higher  

 

 

4. What is the cost of a crash (in Euros)? Fatal, serious crash, minor crash, damage 

only?   

      Πόζν θνζηίδνπλ ηα δπζηπρήκαηα? 

α. Θανατηφόρα  

β. Σοβαρά 
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γ. Ελαφρά 

δ. Υλικέσ Ζημιέσ 

The only costs that exist are casualty costs 

 

5. What is the cost of casualties (in Euros)?  

Ποιο είναι το κόςτοσ τραυματιςμού? 

α. Θανατηφόρου: 

β. Σοβαρού: 

γ. Ελαφρύ: 

 

6. What us the discount rate used for projects in Cyprus 

Ποιό είναι το προεξοφλητικό επιτόκιο που χρηςιμοποιείτε για τα έργα που 

γίνονται ςτην Κύπρο? 

I do not know 

 

Questions about data collection 

7. How are crash data analysed from your department after they are collected 

from the Police? 

Πωσ αναλύονται τα δυςτυχήματα από το τμήμα ςασ μετά που μαζεύονται από 

την Αςτυνομία? 

The Police record the crashes on a map and the maps are given to the people 

who deal with the black spots. These people look whether more than five 

crashes have occurred (fatal, serious and minor) in an area. Then they examine 

the schematic diagrams of the crash statistics forms and visit the place of the 

crashes to inspect it before applying any measures. Police people are also there 

 

 

8. Are the crashes recorded on a map to identify the most risky areas?  

8a. If not would you be interested in that?  (Would you think it would help you to 

‘notice’ if something is wrong with a road that you might not have realised?) 

Τα δπζηπρήκαηα θαηαγξάθνληαη ζε ράξηε  νύηωο ώζηε λα  εληνπηζηνύλ νη πεξηνρέο 

πνπ είλαη πην επηθίλδπλέο γηα ηνπο ρξήζηεο ηνπ δξόκνπ? γηαθαζε ρξνλν μερωξηζηα? 
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(Ννκίδεηε όηη ζα βνεζνύζε λα ‘πξνζέμεηε’ εάλ ππάξρεη θάηη ιάζνο κε ηνλ δξόκν ην 

νπνίν δελ ζα πξνζέραηε δηαθνξεηηθά? 

Yes maps of the cities and provinces exist. Police records them 

 

9. How is the problem in a hazardous area identified? For example does it depend 

mostly on the types of crashes that occurred? 

Για να εντοπίςετε το προβλημα ςτην κάθε περιοχή? Τι δυςτηχήματα 

χρηςημοποιείτε? Θανατηφορα, ςοβαρα, ελεφρα, υλικέσ ζημιέσ. 

Για παράδειγμα δίνετε περιςςότερη έμφαςη ςτου τύπουσ δυςτυχημάτων που 

ςυμβαίνουν? 

Yes, all the types of crashes are used.  

 

10. After problem identification and before implementing any measures in a 

hazardous area, is there a site visit taking place? 

Μετά τη  εντόπιςη του προβλήματοσ ςε μια περιοχή, πριν να παρθουν 

οποιαδήποτε μέτρα γίνετε έλεγχοσ αςφαλείασ ςτην περιοχή? 

 Yes a site visit takes place where the Black spot staff inspects the roads and take 

pictures 

A committee exists with people from the Department of public works, the Police and 

the town-planning department. When the roads are in municipality areas, then the 

municipality is responsible for the road safety problems that arise and whether they 

want to fix them.  

 

 

 

 

Inspections/ Επιθεωρήσεις 

11. Are the inspections carried out with a specially equipped vehicle? 

Οι επιθεωρήςεισ γίνονται με ειδικό αυτοκίνητο? 

Yes they inspect the roads outside urban areas and motorways and 2 lane roads 

 

12. Are video cameras used during inspections? 

       Φξεζηκνπνηνύληε βηληενθάκεξεο? 
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Δάλ ρξεζiκνπνηείηε βηληενθάκεξα ζηηο επηζεωξήζεηο ηόηε πωο ηελ αλαιύωληαη ηα 

απνηειέζκαηα?  

 No only digital photo cameras 

 

13. Is there a list containing all the road safety measures that exist together with 

the prices, to assist the engineer in deciding gif a measure is the right one? 

Ποιά είναι τα μετρα οδικήσ αςφαλειασ που χρηςημοποιούντε ςτην Κύπρο? 

Υπάρχει μία λίςτα με τα μέτρα οδικήσ αςφαλείασ και τιμολόγιο ςτο οποίο να 

αποφαςίζει ο μηχανικόσ εάν ένα μέτρο είναι κατάλληλο?  

Lists were provided with the measures used between 2007-2010 together with 

the prices of some of the measures. 

 

14. Έχετε δεδομένα που να δίχνουν τί μέτρα οδικήσ αςφαλείασ εχουν υλοποιηθεί 

παλιά ςτον δρόμο Σταςίνου-Σαλαμίνοσ? 

Not here but the department of public works has the information 

 

15. After the implementation of a new road safety measure do you measure its 

effectiveness? If yes, how is it measured? 

Μεηξηέηαη ε απνηειεζκάηηθόηεηα ηνπ θάζε κέηξνπ αζθαιείαο πνπ πινπνήζεθε? 

Σρεηηθά κε ηνλ αξηζκό δπζηπρεκάηωλ πνπ κπνξνύλ λα κεηώζνπλ  

Σρεηηθά κε ηελ κείωζε ηξαπκαηηζκώλ? 

 

 For black spots the effectiveness is measured according to the amount of black spots 

that occurred in the next year. Like for 2009 the black spots were 47 but in 2010 the 

black spots became 16. The effectiveness is not measured in numbers but in the 

decrease of the black spots. If crashes have not occurred on the same black spot 

again, then the measures taken are considered to be effective. But for campaigns that 

are held the effectiveness is not measured as it is very difficult to measure it 

 

16. Do you carry out economic analysis? 
FYRR? 
NPV? 
NPV/PVC? 
BCR? 
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IRR? 
No we do not and we would be very interested in that. Not enough staff exists to 
carry out this analysis. 

 

General questions 

 

17. From the information you have provided me with in September 2010, are the 

weaknesses that you stated still the same? 

Από τισ πληροφορείεσ που μου προμηθεύςατε τον Σεμπτέμβρη, ιςχύουν ακόμη 

οι δυςκολίεσ που υπήρχαν? 

Yes more or less 

 

18. A lot of crashes have occurred that involve motorcycles. Would you consider 

creating motorcycle lanes?  

Γεννικά απο δεδομένα προηγουμένων χρόνων έχουν ςυμβεί αρκετά 

δυςτυχήματα με μοτοςυκκλεττιςτεσ. Σκέφτεςτε να καταςκευάςετε 

μοτοςικλετίςτριεσ  λωρίδεσ? 

No we haven’t thought about that 
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Questionnaire to Mr. Menelaos Menelaou, head of the Police’s statistics department, 

on the 28
th

 of December 2010 

3. Crashes in Cyprus have decreased from 102 in 2005 to 59 (15 of December 2010). 

What is the main reason for this 42% decrease? (If you are not sure answer according 

to your opinion) 

a. Public awareness? 

b. Better roads? 

c. Better vehicles? 

d. European Union entry? 

Τα δυςτυχήματα ςτην Κύπρο έχουν μειωθεί από 102 το 2005 ςε 59 (15 Δεκεμβρίου 

2010). Ποια κατά την γνώμη ςασ είναι η κύρια αιτία για αυτή την μείωςή? 

Α. Ενημέρωςη του πολίτη 

Β. Καλύτεροι δρόμοι  

Γ. Καλύτερα αυτοκίνητα 

Δ. Η κατάταξη τησ χώρασ ςτην Ευρωπαΰκή Ένωςή 

 

I am not sure, but in my opinion all of the above has its own role in decreasing the 

amount of accidents. For example, Police is giving lectures to schools, army bases and 

with the current enforcement of laws and by informing the public of the dangers such 

as drinking and driving, seatbelt use etc., the public is getting more aware and their 

mentality is becoming more European. Moreover, the roads in Cyprus are not very old 

and they are always maintained and improved. Most of the Cypriots have new cars 

nowadays. Finally, by having to present results to the EU we try to be more effective. 

For the crash data collected: 

4. What data is police collecting after a serious or fatal crash?  

a. Place of KSI?  

b. Type of vehicle involved 

c. Type of crash e.g.. Side collision, head-on etc. 

d. Traffic calming measures next to the accident 

e. Lighting conditions 

f. Weather conditions 

Τη ζηνηρεία ζπιιέγεη ε Αζηπλνκία κεηά από έλα ζνβαξό ή ζαλαηεθόξν δυςτφχημα?  

Α.  Τνπνζεζία ζνβαξνύ/ζαλαηεθόξνπ δυςτυχήματοσ 

Β. Τύπνο νρήκαηνο (απηνθίλεην, θνξηεγό,  μοτοςυκλέτα θ.α.) 

Γ. Τύπνο δπζηπρήκαηνο: (εκπξόζζηα ζύγθξνπζε, ζε δηαζηαύξωζε θ.α.) 

Γ. Μέηξα αζθαιείαο γύξω από ην αηύρεκα 

Δ. Σπλζήθεο θωηηζκνύ ζηνλ δξόκν 

Ε. Καηξηθέο ζπλζήθεο 

Everything is on the list. (Look at the accident paper) 

5. How does Police deal with the data collected?  

              Πώο ρξεζηκνπνηεί ε Αζηπλνκία ηα ζηνηρεία πνπ ζπιιέγνληαη? 

When a crash occurs, for example the main cause of the accident is road failure, then the 

police is informing the qualified people, working for the road mainenance department, to 
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take the required measures needed for the road to become safe eg. Improve line markings, 

provide lighting. 

6. According to WHO, 95% of the crashes occur from human error. How much of a, b, and 

c contribute to these crashes? In case you don’t know the exact amount you can answer 

according to your experience and opinion. 

(Put an answer from 1 to 10 with 10 being the most)  

 

a. Totally human error.……………... 1     2      3      4      5     6      7      8      9       10 

b. Vehicle failure……..…………….. 1     2      3      4      5     6      7      8      9       10 

c. Road failure………………...……. 1     2      3      4      5      6      7     8      9       10 

Σύμφωνα με την WHO, 95% των δυςτυχημάτων ςυμβαίνει από ανθρώπινο λάθοσ. 

Πόςο από τα α, β και γ ςυμβάλλουν ςε αυτά? Εάν δεν γνωρίζεται το ακριβέσ ποςόν 

απαντήςτε με γνώμονα την πείρα και την γνώμη ςασ. 

(Βάλτε την απάντηςη ςασ από το 1 έωσ το 10, με το 10 να ςημαίνει περιςςότερο) 

α. Εξ ολοκλήρου ανθρώπινο λάθοσ…….. 1     2     3     4     5     6     7     8     9     10 

β. Βλάβη αυτοκινήτου………………..… 1     2     3     4     5     6     7     8     9     10 

γ. Βλάβη δρόμου…………………………1     2     3     4     5     6     7     8     9     10 

           ☐ Αλάιπζε ζηνηρείωλ / Data analysis             Δκπεηξία / Experience 

According to my experience 99% of the accidents occur because of human error. There 

is rarely the case where the car has broken down or the road has failed. Even if the 

road or the car have played a role in the accident, still the driver must have not been 

driving correctly. 

 

7. Does Police collect vehicle and road failure information?  

Η αςτυνομία ςυλλέγει ςτοιχεία αν υπήρξε οποιαδήποτε βλάβη ςε αυτοκίνητο ή ςτον 

δρόμο τον οποίο ςυνέβαλε ςτο ατύχημα? 

 

Yes  

 

8.  What measures are taken (from Police/Road authorities) if vehicle failure is the main 

cause of accident? 

Τι μέτρα παίρνει η Αςτυνομία όταν η βλάβη αυτοκινήτου είναι το κύριο αίτιο ςε ένα 

δυςτύχημα? 

When Police does road patrols, if they notice something wrong with a car (e.g. tyres, 

broken wondow), they inform the driver.  

 

9. What measures are taken (from Police/Road authorities) if road failure occurs? 

Τι μέτρα παίρνει η αςτυνομία εάν υπάρχει βλάβη ςτον δρόμο που να ςυνέβαλε ςε ένα 

δυςτύχημα? 

 Inform the road maintenance department to take actions 

10. When a crash is NOT because of a human error how does the police deal with that?  

Όταν το αίτιο ενόσ δυςτυχήματοσ δεν είναι ο ανθρώπινοσ παράγοντασ, ποια είναι η 

αντίδραςη τησ αςτυνομίασ; 

Inform the authorities responsible to take action 

 

11. In which city do most of the crashes occur? (Give percentage) 
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Σε ποια πόλη ςυμβαίνουν τα περιςςότερα δυςτυχήματα; (Ποςωςτό) 

 Nicosia 

12. Which types of roads do most crashes occur? 

Σε ηη ηύπνπο δξόκωλ ζπκβαίλνπλ ηα πεξηζζόηεξα δπζηπρήκαηα; 

In all types of roads. Accidents are spread in all parts of the country almost equally because 

it is a small country. When more than 3 accidents in 3 years occur in part of a road, then this 

part is considered to have a problem.   

13. Where do most crashes occur? 

a. Tourist areas                  

b. Inside cities                    

c. Close to the cities            

d. Inside villages     

e. Close to the villages 

      11a. What is the police doing about that? Ask about police patrols outside the  city. 

 Πνπ ζπκβαίλνπλ ηα πεξηζζόηεξα δπζηπρήκαηα? 

 Α. Σε ηνπξηζηηθέο πεξηνρέο 

 Β. Μέζα ζηηο πόιεηο 

 Γ. Κνληά ζηηο πόιεηο 

 Γ. Μέζα ζηα ρωξηά 

Δ. Κνληά ζηα ρωξηά 

Τη θάλεη ε Αζηύλνκηα γηα απηό? (Σρεηηθά κε ηνπ ειέγρνπο ζηνπο δξόκνπο    -

πεξηπνιίεο) 

Mostly B but accodets are spread. The police has road patrols especialy in the nights in all 

parts of the area.  Moreover, we give lectures, advertise the dangers, inform the public. 

14.  Does Police record crash on a map to identify the most risky areas?  

12a. If not will you be interested in that?   

Καταγράφει η αςτυνομία τα δυςτυχήματα  που ςυνέβηςαν ςε χάρτη ούτωσ ώςτε να  

βρεθούν οι πιο επικίνδυνεσ περιοχέσ? 

Θα ςασ ενδιέφερε κάτι τέτοιο? 

Police has a map that records exact places where accidents occur, not the amount of 

accidents that occur in those places.  They do not record the types of accidents or what 

accidents occur. 

15. How does the police decide to set road patrols? 

Πώσ αποφαςίζει η Αςτυνομία να διαλέξει τισ περιοχέσ που θα κάνει περοπολία? 

According to places where clubs, alcohol, and drugs are and the different roads that 

lead people to them. 

Alcohol & other drugs 

16.  In the newspapers it has been stated that most of the crashes that occurred in 2010 

were due to drunk driving. Does data support this statement? What measures is Police 

currently taking for this?  

14a. which measure is/was the most effective? 

      14b. Which is/was not? 

Γηάβαζα ζηηο εθεκεξίδεο όηη ην 2010 ηα πεξηζζόηεξα δπζηπρήκαηα ζπλέβεζαλ ιόγω 

αιθόι. Τα ζηνηρεία ην ππνζηΖξίδνπλ απηό? Τη κέηξα παίξλεη ε αζηπλνκία? 

Πνην/α από ηα κέηξα ήηαλ/είλαη ηα πην απνηειεζκαηηθά? 

Πνην είλαη/ήηαλ ην ιηγόηεξν απνηειεζκαηηθό? 
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Yes it does. In most years most of the accidents occur due to alcohol. In previous years the 

problem of alcohol might not have been considered because they did not use to examine 

people/bodies whether they have/had alcohol in their bodies. 

a. The most effective measure is the police patrols on Fridays, Saturdays and 

Sundays. 

b. Cannot think of measure that was not effective at all. Most of the measures had a 

positive effect even if that was small. 

 

17.  Which measures is the government thinking of implementing? 

Τι μέτρα ςκέφτεται να πάρει η Αςτυνομία? 

New Alco-test measures that will have zero alcohol limits to taxi and professional 

drivers 

 

18. If a person’s license has been confiscated due to alcohol how long do they need to get 

their license back? Do they have to follow any lectures? Alco locks to their cars? 

Εάν η άδεια οδήγηςησ κάποιου ατόμου καταςχέθηκε από την αςτυνομία, πόςοσ 

καιρόσ περνά πριν να την πάρουν πίςω? Πρέπει να παρακoλουθήςουν οποιαδήποτε 

μαθήματα? Alco locks to their cars? 

There are lectures that are given to people that have trespassed the law, but these are not 

compulsory and they are not specific for drunk drivers. They are addressed to all road traffic 

law trespassers because of the small numbers of people. But if they are followed, then the 

trespassers will have some penalty points taken off their license.   

 

19. In some countries, there is an Alco-Lock law for heavy vehicles trucks and public 

transport vehicles, including taxis. Do we have this in Cyprus? 

17a. If not, are you thinking of implementing it? 

Σε μερικέσ χώρεσ υπάρχουν νόμοι για ςυςτήματα Alco Lock ςε φορτηγά εταιριών και 

ταξί? Υπάρχει αυτόσ ο νόμοσ ςτην Κύπρο? Αν όχι θα υπάρξει? 

Yes we are thinking of implementing it, but we are waiting for results and effectiveness of 

this system, from other countries that have already implemented it, before implementing it 

in Cyprus. 

Child Safety 

20. I have read in the annual report of the government that a private company has been 

hired to educate children on child safety. Is that correct? 

Στην ετήςια έκθεςη τησ κυβέρνηςησ διάβαςα πωσ μια ιδιωτική εταιρία προςλήφθηκε 

για να να διδάξει τα παιδιά θέματα για την οδική αςφάλεια. Είναι αλήθεια αυτό? 

I do not know about this private company, but apart from Police, I know that Mavrikios 

foundation, Road Safety Consultation with consultant Andreas Papa from CYTA and a 

team of disabled people are giving lectures. 

From the Police’s part we organise lectures at schools, universities during events etc. 

Every police office in each region gives lectures to the schools and places around it. 

There are around 200000 lectures. More over, when companies want to be given 

lectures we are more than happy to give them. 

 

21. How are parents of kids educated? Will it be a good idea to publish a leaflet to each 

junior school and preschool for parents? 
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Πώσ διδάςκονται οι γονείσ παιδιών? Θα ήταν καλή ιδέα να δημοςιευόταν ένα έντυπο 

για τουσ γονείσ ςτα δημοτικά και προ-δημοτικά? 

There are already educational leaflets that are given to children so that they give them 

to their parents. 

 

22. School traffic wardens. Do they still exist? 

Υπάρχουν ακόμα οι τροχονόμοι? 

 Yes they do exist but the municipalities, not the Police, employ them. 

23.  Child safety: In cars 

Υπάρχουν μέτρα για την αςφάλεια των παιδιών ςτα αυτοκίνητα? 

Seat belts: The children should be seated right in the car when wearing their seatbelt. 

According to the age of the children; it should be seated on a child’s seat. When a child is 

not wearing its seatbelt then the parent is fined, up to 16 years old. But after that age, the 

child is given the fine. 

24. Child safety: on mopeds/motorcycles 

Τι μέτρα υπάρχουν για την αςφάλεια των παιδιών ςτισ μοτοςυκλέτεσ/μοτοποδήλατα? 

A law exists for the child not to be seated at the front of the moped/ motorcycle as it would 

be threw at the front if an accident occurs. But there is not age limit of a child to be carried 

on the motorcycle. There is no law. Drivers that have a learner’s licence cannot carry other 

people. 

Fatigue management 

25.  What measures are taken from the Police for Fatigue Management? 

Υπάρχουν μέτρα για την κούραςη των οδηγών? 
Don’t drive when you are tired. Stop at the side of the road and rest for a while. But, 

nothing more than that.  

 

26. Is the effectiveness recorder? 

Εάν υπάρχουν παρακολοθείται η αποτελεςμάτικότητά τουσ? 

For alcohol, blood analysis on injured people has started taking place recently, therefore this 

is the reason why there are police patrols. 

Emergency Response 

27. Does the Police record the time needed for a Police car to go to the place of the crash 

from the time the call was made to the Police? 

Καταγράφει η αςτυνομία την ώρα που χρειάζέται για το κάθε περιπολικό να πάει ςτον 

τόπο δυςτυχήματοσ από την ώρα που έρχεται το τηλεφώνημα ςτην Αςτυνομία? 

Yes. The time can be seen on the form. The policeman fills the form 

28. Does Police record the time taken for an Ambulance to reach the place of he crash? 

Καταγράφει η αςτυνομία την ώρα που χρειάζεται για το αςθενοφόρο να πάει ςτον 

τόπο του δυςτυχήματοσ? 

Yes. The time can be seen on the form. The policeman fills the form 

29. Is the emergency response satisfactory? 

Δίλαη ηθαλνπνηεηηθή ε ρξνληθή αληίδξαζε αζηπλνκίαο όηαλ ζπκβαίλεη έλα δπζηύρεκα? 

As you can see on the paper the policeman fills the form but he/she might not record the 

exact time because it will look negative on them. Therefore, I cannot say with certainty if 

the times are satisfactory. 

Education 

30. What lectures are currently carried out apart from lectures at schools and the army? 
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Εκτόσ από τισ διαλέξεισ που γίνονται ςτα ςχολεία και ςτουσ ςτρατιώτεσ τι άλλεσ 

διαλέξεισ γίνονται?  

See q. 19 

 

31. How about any lectures for the people in companies?  

Γίνονται διαλέξεισ ςε ανθρώπουσ εταιριών? 

See q. 19 

 

32. What types of lectures are carried out for the people who have trespassed the road 

traffic law? 

Τη δηαιέμεηο γίλνληαη ζηνπο αλζξώπνπο πνπ έρνπλ θάλεη παξαβάζεηο? 

 There is only one general lecture. 

33. Is Police department getting educated when new measures and laws are enforced? 

Γίλνληαη καζήκαηα ζηνπο αζηπλνκηθνύο όηαλ επηβάιινληαη θαηλνύξηνη λόκνη θαη κέηξα 

αζθαιείαο? 

Yes  

Helmet and protective clothing 

34. Are there laws for protective clothing required from the professional motorcycle 

drivers ? 

Υπάξρνπλ λόκνη πνπ επηβάιινπλ ηνπο επαγγεικαηίεο κνηνζπθιεηηζηέο λα θνξνύλ 

πξνζηαηεπηηθά ξνύρα? 

For motorists: There are no laws that require them to wear clothing. Just helmet. But there 

are advices given to them. 

Licensing 

35.  Are the licenses of the driving school’s teachers renewed? Do they have to retake the 

tests every year? 

Αλαλεώλνληαη νη άδεηεο απηνθηλήηνπ ηωλ δαζθάιωλ απηνθηλήηνπ? Κάλνπλ εμεηάζεηο θάζε 

έλα ρξνληθό δηάζηεκα? 

I do not know how this works. The department of road transport has the most appropriate 

people to answer this question 

Publicity 

36. I have read that every month there a different campaign is taking place.  Does the 

effectiveness of each campaign measured? 

Κάθε μήνα υπάρχει και καινούρια καμπάνια που παίρνει η αςτυνομία. Μετριέται η 

αποτελεςματικότητα τησ κάθε καμπάνιασ? 

Yes the effectiveness is measured annually. Every month there is a new 15day 

campaign that takes place by the police. This campaign might have to do with seatbelts, 

mobile phones etc. and it is different every month. 

In addition to these campaigns, there are some European campaigns that are taking 

place and we follow them (team spot). Recently there has been one campaign on heavy 

vehicle checks.  

 

37.  Which types of campaigns are the most effective? 

Πoηνη ηύπνη θακπάληαο είλαη νη πην απνηειεζκαηηθέο? 

Friday Saturday and Sunday patrols in the roads. 

38. Which campaigns were not effective? 
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Πνηέο θακπάληεο δελ ήηαλ απνηειεζκαηηθέο? 

Cannot think about anything. 

39. How much does it cost the government for a campaign? 

Πόζν θνζηίδεη ζηελ αζηπλνκία γηα κηά θακπάληα? 

It is too expensive to pay for an advertisement. But there is also some funding given from 

the EU to support these campaigns. 

Enforcement 

40.  Are there any stricter or new measures taking place? 

Υπάξρνπλ απζηεξά κέηξα πνπ ιακβάλνπλ κέξνο? 

Zero alcohol limit for proffessional drivers 

Old cars 

41.  Do the checks of old cars meet EU protocols? Is Cyprus following them? 

Οη έιεγρνη πνπ ππάξρνπλ ζηα παιηά απηνθίλεηα αθνινπζνύλ ηηο Ευρωπαϊκέσ πξνδηαγξαθέο?  

They are checked whether they have passed the MOT test. And advises are given in case a 

problem is observed on a car. 

Used cars 

42.  Are there any checks on companies that sell used cars? 

Υπάρχουν  έλεγχοι ςτισ εταιρίεσ που πουλούν μεταχειριςμένα αυτοκίνητα? 

Same as old cars 

42. Which is the bigghest problem that Police has to deal with at the moment? 

Πνην είλαη ην κεγαιύηεξν πξόβιεκα πνπ αληηκεηωπίδεη ε Αζηπλνκία απηή ηελ ρξνληθή 

πεξίνδν? 

Alcohol 
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Sept. 2004 

Incident URN 
MG NSRF/A 

ACCIDENT STATISTICS 

Other ref. 

*FATAL / SERIOUS / SLIGHT 

1.3 ACCIDENT REFERENCE 

1.9 TIME H H  M  M  DAY* Su M T W Th F S 1.7 DATE 

1st Road Class & No. 

D D M M 2 0 Y Y 

1st Road 
or (Unclassified - UC) Name
 

(Not Known - NK)
 

Outside House No. 
or Name or Marker at junction with / or metres N S E W * of 
Post No. 

2nd Road Class & No. 2nd Road 
or (Unclassified - UC) Name
 

(Not Known - NK)
 

Sector /Beat No.Town 

County or Borough 

1.10 Local Auth No.Parish No. or Name 
(if known) 

1.11 Grid Reference 

REPORTING  Name 

E N 

Number 
OFFICER 

BCU/Stn 1.2 Force Tel Number 

Subject to local directions, boxes with a grey background need not be completed if already recorded 

1.21 LIGHT CONDITIONS 

Daylight: street lights present 1 

Daylight: no street lighting 2 

Daylight: street lighting unknown 3 

Darkness: street lights present and lit 4 

Darkness: street lights present but unlit 5 

Darkness: no street lighting 6 

Darkness: street lighting unknown 7 

1.23 ROAD SURFACE CONDITION 

Dry 1 
Wet / Damp 2 
Snow 3 
Frost / Ice 4 
Flood (surface water over 3cm deep) 5 

1.20a PEDESTRIAN CROSSING 
- HUMAN CONTROL 

None within 50 metres 0 
Control by school crossing patrol 1 
Control by other authorised person 2 

1.22 WEATHER 

Fine without high winds 1 

Raining without high winds 2 

Snowing without high winds 3 

Fine with high winds 4 

Raining with high winds 5 

Snowing with high winds 6 

Fog or mist — if hazard 7 

Other 8 

Unknown 9 

1.25 CARRIAGEWAY HAZARDS 

None 0 

Dislodged vehicle load in carriageway 1 

Other object in carriageway 2 

Involvement with previous accident 3 

Pedestrian in carriageway - not injured 6 

Any animal in carriageway 7 
(except ridden horse) 

1.20b PEDESTRIAN CROSSING 
- PHYSICAL FACILITIES 

No physical crossing facility within 50m 0 

Zebra crossing 1 

Pelican, puffin, toucan or similar non­ 4 
junction pedestrian light crossing 

Pedestrian phase at traffic signal 5 
junction 

Footbridge or subway 7 

Central refuge — no other controls 8 

1.24 SPECIAL CONDITIONS AT SITE 

None 0 

Auto traffic signal out 1 

Auto traffic signal partially defective 2 

Permanent road signing or marking 3 
defective or obscured 

Roadworks 4 

Road surface defective 5 

Oil or diesel 6 

Mud 7 

1.5 Number of vehicles 

1.16 JUNCTION DETAIL 

Not at or within 20 metres of junction 00 

Roundabout 01 

Mini roundabout 02 

T or staggered junction 03 

Slip road 05 

Crossroads 06 

Multiple junction 07 

Using private drive or entrance 08 

Other junction 09 

JUNCTION ACCIDENTS ONLY 

1.17 JUNCTION CONTROL 

Authorised person 1 

Automatic traffic signal 2 

Stop sign 3 

Give way or uncontrolled 4 

1.26 Did a police officer attend the scene 
and obtain the details for this report? 

Yes 1 
No 2 

1.14 ROAD TYPE 

Roundabout 1 

One way street 2 

Dual carriageway 3 

Single carriageway 6 

Slip road 7 

Unknown 9 

✗ 

✗ 

✗ 

✗ 

✗ 

✗ 

✗ 

1.6 Number of casualties 

1.15 Speed Limit (Permanent) 

✗ 

✗ 

✗ 

✗ 

* Circle as appropriate 
UNCLASSIFIED 



MG NSRF/B Sept. 2004VEHICLE RECORD 
2.26 VEHICLE REGISTRATION MARK 

Vehicle 001 

Vehicle 002 

Vehicle 003 

Vehicle 004 

2.17 FIRST CONTACT BETWEEN EACH VEHICLE 
Example: In a 3 car collision vehicle 1 collides with 
the rear of vehicle 2 pushing it into vehicle 3. 

Example Code: 

Vehicle 001 first collides with vehicle 002 0 0 2 

Vehicle 002 first collides with vehicle 001 0 0 1 

Vehicle 003 first collides with vehicle 002 0 0 2 

Vehicle 001 Vehicle 002 

Vehicle 003 Vehicle 004 

2.27 DRIVER HOME POSTCODE 
or Code: 1- Unknown 2- Non UK 
Resident 3 - Parked & unattended 

Vehicle 001 

Vehicle 002 

Vehicle 003 

Vehicle 004 

2.22 AGE OF DRIVER (Estimate if necessary) 

Vehicle 001 Vehicle 002 

Vehicle 003 Vehicle 004 

2.21 SEX OF DRIVER ✗ 

Male 1 

Female 2 

Driver not traced 3 

2.23 BREATH TEST ✗ 

Not applicable 0 

Positive 1 

Negative 2 

Not requested 3 

Refused to provide 4 

Driver not contacted at time of acc’ 5 

Not provided (medical reasons) 6 

2.12 HIT OBJECT IN CARRIAGEWAY ✗ 

None 00 

Previous accident 01 

Roadworks 02 

Parked vehicle 04 

Bridge-roof 05 

Bridge-side 06 

Bollard / Refuge 07 

Open door of vehicle 08 

Central island of roundabout 09 

Kerb 10 

Other object 11 

Any animal (except ridden horse) 12 

2.7 MANOEUVRES ✗ 

Reversing 01 

Parked 02 

Waiting to go ahead but held up 03 

Slowing or stopping 04 

Moving off 05 

U turn 06 

Turning left 07 

Waiting to turn left 08 

Turning right 09 

Waiting to turn right 10 

Changing lane to left 11 

Changing lane to right 12 

O’taking moving veh on its offside 13 

O’taking stationary veh on its offside 14 

Overtaking on nearside 15 

Going ahead left hand bend 16 

Going ahead right hand bend 17 

Going ahead other 18 

2.9 VEHICLE LOCATION AT TIME OF ACCIDENT 
RESTRICTED LANE/AWAY FROM MAIN C’WAY ✗ 

On main carriageway not in 00 
restricted lane 

Tram / Light rail track 01 

Bus lane 02 

Busway (inc. guided busway) 03 

Cycle lane (on main carriageway) 04 

Cycleway or shared use footway 05 
(not part of main carriageway) 

On lay-by / hard shoulder 06 

Entering lay-by/ hard shoulder 07 

Leaving lay-by / hard shoulder 08 

Footway (pavement) 09 

2.10 JUNCTION LOCATION OF VEHICLE ✗ 

Not at or within 20m of junction 0 

Approaching junction or waiting 1 
/parked at junction approach 

Cleared junction or waiting/ 2 
parked at junction exit 

Leaving roundabout 3 

Entering roundabout 4 

Leaving main road 5 

Entering main road 6 

Entering from slip road 7 

Mid junction– on roundabout or 8 
on main road 

2.5 TYPE OF VEHICLE ✗ 

Pedal cycle 01 

M/cycle 50cc and under 02 

M/cycle over 50cc and up to 125cc 03 

M/cycle over 125cc and up to 500cc 04 

Motorcycle over 500cc 05 

Taxi / Private hire car 08 

Car 09 

Minibus (8-16 passenger seats) 10 

Bus or coach (17 or more 11 
passenger seats) 

Other motor vehicle 14 

Other non-motor vehicle 15 

Ridden horse 16 

Agricultural vehicle (include 17 
diggers etc) 

Tram / Light rail 18 

Goods vehicle 3.5 tonnes mgw 19 
and under 

Goods vehicle over 3.5 tonnes 20 
mgw and under 7.5 tonnes mgw 

Goods vehicle 7.5 tonnes mgw 21 
and over 

1 2 3 4 

2.6 TOWING AND ARTICULATION ✗ 

No tow or articulation 0 

Articulated vehicle 1 

Double or multiple trailer 2 

Caravan 3 

Single trailer 4 

Other tow 5 

2.29 JOURNEY PURPOSE OF DRIVER/RIDER ✗ 

Journey as part of work 1 

Commuting to / from work 2 

Taking school pupil to/from school 3 

Pupil riding to / from school 4 

Other/Not known 5 

2.28 FOREIGN REGISTERED 

VEHICLE ✗ 

Not foreign registered vehicle 0 

Foreign registered vehicle LHD 1 

Foreign registered vehicle RHD 2 

Foreign reg’ vehicle-two wheeler 3 

2.11 SKIDDING AND 

OVERTURNING ✗ 

No skidding, jack-knifing or 0 
overturning 

Skidded 1 

Skidded and overturned 2 

Jack-knifed 3 

Jack-knifed and overturned 4 

Overturned 5 

2.16 FIRST POINT OF IMPACT ✗ 

Did not impact 0 

Front 1 

Back 2 

Offside 3 

Nearside 4 

2.24 HIT AND RUN ✗ 

Not hit and run 0 

Hit and run 1 

Non-stop vehicle, not hit 2 

1 2 3 4 

2.13 VEHICLE LEAVING CARRIAGEWAY ✗ 

Did not leave carriageway 0 

Left carriageway nearside 1 

Left carriageway nearside and 2 
rebounded 

Left carriageway straight ahead 3 
at junction 

Left carriageway offside onto 4 
central reservation 

Left carriageway offside onto 5 
central reserve and rebounded 

Left carriageway offside and 6 
crossed central reservation 

Left carriageway offside 7 

Left carriageway offside and 8 
rebounded 

2.14 FIRST OBJECT HIT OFF CARRIAGEWAY ✗ 

None 00 
Road sign / Traffic signal 01 
Lamp post 02 
Telegraph pole / Electricity pole 03 
Tree 04 
Bus stop / Bus shelter 05 
Central crash barrier 06 
Nearside or offside crash barrier 07 
Submerged in water (completely) 08 
Entered ditch 09 
Other permanent object 10 

0 

0 

0 

0 

VEHICLE 

VEHICLE 

1 2 3 4 

VEHICLE 

➥

 

Subject to local directions, boxes with a grey background need not be completed if already recorded 

UNCLASSIFIED
 



MG NSRF/C Sept. 2004 

2.8 DIRECTION OF VEHICLE TRAVEL 

1. Using the Example shown complete the 
FROM and TO boxes for the vehicles 
concerned, indicating direction of travel 
FROM and TO 

2. If PARKED enter ‘00’ 

FROM TO 

FROM TO 

Vehicle 001 

Vehicle 003 

FROM TO 

FROM TO 

Vehicle 002 

Vehicle 004 FROM TO 

EXAMPLE 

1 3 
W 

NW 

SW 
6 

7 

8 
1 
N 

S 
5 

E 

NE 

SE 

2 

3 

4 

CASUALTY RECORD
 
3.4 VEHICLE REFERENCE NUMBER 

Enter VEH No. which CASUALTY occupied 
(for pedestrians, code vehicle that struck them) 
e.g. 001,002 etc. 

3.7 SEX OF CASUALTY ✗ CASUALTY 3.13 SCHOOL PUPIL CASUALTY ✗ 

1 2 3 4 5 6 CASUALTY 

Male 

Female 

1 

2 
1 2 3 4 5 6 

Casualty 001 Casualty 0020 0 3.8 AGE OF CASUALTY (Estimate if necessary) 
School pupil on journey 
to or from school 

1 

Casualty 003 Casualty 0040 0 For children less than a year enter 00 Other 0 

Casualty 005 Casualty 0060 0 Casualty 001 Casualty 002 3.15 CAR PASSENGER (not driver) ✗ 

3.18 CASUALTY HOME POSTCODE Casualty 003 Casualty 004 Not a car passenger 0 
or Code: 1- Unknown  

➥
2- Non UK Resident Casualty 005 Casualty 006 

Front seat passenger 

Rear seat passenger 

1 

2 

Casualty 001 

Casualty 002 

3.6 CASUALTY CLASS ✗ 
3.16 BUS OR COACH PASSENGER ✗ 

(17 passenger seats or more) Driver/Rider 1 

Casualty 003 
Pedestrian 

Veh./pillion Passenger 

3 

2 

passenger 
Not a bus or coach 0 

Casualty 004 

Fatal 

Serious 

3.9 SEVERITY OF CASUALTY ✗ Boarding 

Alighting 

1 

2 

Casualty 006 

Casualty 005 

Slight 3 

1 

2 
Seated passenger 

Standing passenger 

4 

3 

PEDESTRIAN CASUALTIES ONLY 

3.10 PEDESTRIAN CASUALTY 3.11 PEDESTRIAN 

MOVEMENT ✗ 
CASUALTY 3.12 PEDESTRIAN DIRECTION ✗ 

LOCATION ✗ 1 2 3 4 5 6 1 2 3 4 5 6 CASUALTY 

In carriageway, crossing 
on pedestrian crossing 
facility 

01 Crossing from driver’s 
nearside 

1 1 2 3 4 5 6 

Standing still 0 
2 

In carriageway, crossing 02 
Crossing from driver’s 
nearside-masked by Northbound 1 

within zig-zag lines at 
crossing approach 

In carriageway, crossing 
within zig-zag lines at 

parked or stationary veh’ 

Crossing from driver’s 
offside 

Northeast bound 

Eastbound 

Southeast bound 

2 

3 3 
03 

4 
crossing exit Crossing from driver’s 

offside-masked by 
4 

Southbound 5 
In carriageway, crossing 
elsewhere within 50m of 
pedestrian crossing 

04 parked or stationary veh’ 

In carriageway, stationary 

Southwest bound 

Westbound 

6 

5 7 

In carriageway, 05 
- not crossing (standing 
or playing) Northwest bound 8 

crossing elsewhere 
In carriageway, stationary 6 Unknown 9 

On footway or verge 

On refuge, central island 
or central reservation 

06 -not crossing (standing or 
playing), masked by 
parked or stationary veh’ 

3.19 PEDESTRIAN INJURED IN THE 
COURSE OF ‘On The Road’ WORK 
Work actively carried out on public road 
(e.g. delivery services, road maintenance, 
postal delivery, traffic control etc.) ✗ 

07 

In centre of carriageway, 
not on refuge, island or 
central reservation 

Walking along in 
carriageway-facing traffic 

708 

8 

In carriageway, not 
crossing 

Walking along in 
carriageway-back to 
traffic 

No 

Yes 

009 
1 

Unknown or other 10 Unknown or other 9 Not known 2 

LOCAL STATISTICS
 

Subject to local directions, boxes with a grey background need not be completed if already recorded 

UNCLASSIFIED
 



MG NSRF/D	 Sept. 2004CONTRIBUTORY FACTORS 

1. Select up to six factors from the grid, relevant to the accident. 5. The same factor may be related to more than one road user. 
2. Factors may be shown in any order, but an indication must be	 6. The participant should be identified by the relevant vehicle or 

given of whether each factor is very likely (A) or possible (B). casualty ref no. (e.g. 001, 002 etc.), preceded by "V" if the factor 
3. Only include factors that you consider contributed to the	 applies to a vehicle, driver/rider or the road environment (e.g. 

accident. (i.e. do NOT include "Poor road surface" unless  relevant). V002), or "C" if the factor relates to a pedestrian or passenger 
casualty (e.g. C001).
 

road user. 7. Enter U000 if the factor relates to an uninjured pedestrian. 

4. More than one factor may, if appropriate, be related to the same 

D
ri

ve
r/

R
id

er
 O

n
ly

 (
In

cl
u

d
es

 P
ed

al
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yc
le

s 
an

d
 H

or
se

 R
id

er
s)

 

Stolen 
vehicle 

Vehicle in 
course 

of crime 

Emergency 
vehicle 

on a call 

Vehicle door 
opened or 

closed 
negligently 

Other – 
Please 
specify 
below 

Road 
Environment 
Contributed 

Vehicle 
Defects 

Injudicious 
Action 

Driver/ 
Rider 

Error or 
Reaction 

Impairment 
or 

Distraction 

Behaviour 
or 

Inexperience 

Vision 
Affected by 

Special Codes 

Pedestrian Only 
(Casualty or 
Uninjured) 

101 102 103 104 105 106 107 108 109 

401 402 403 404 405 406 407 408 409 410 

301 302 303 304 305 306 307 308 309 310 

201 202 203 204 205 206 

501 502 503 504 505 506 507 508 509 510 

601 602 603 604 605 606 607 

701 702 703 704 705 706 707 708 709 710 

801 802 803 804 805 806 807 808 809 810 

901 902 903 904 *999 

Crossing 
road masked 
by stationary 

or parked 
vehicle 

Failed to 
look 

properly 

Failed to 
judge 

vehicle’s path 
or speed 

Wrong use of 
pedestrian 

crossing 
facility 

Dangerous 
action in 

carriageway 
(e.g. playing) 

Impaired by 
alcohol 

Impaired by 
drugs (illicit 

or medicinal) 

Careless, 
reckless or 
in a hurry 

Pedestrian 
wearing 

dark clothing 
at night 

Disability 
or illness, 
mental or 
physical 

Aggressive 
driving 

Careless, 
reckless or 
in a hurry 

Nervous, 
uncertain or 

panic 

Driving too 
slow for 

conditions or 
slow vehicle 
(e.g. tractor) 

Learner or 
inexperienced 
driver/rider 

Inexperience 
of driving on 

the left 

Unfamiliar 
with model of 

vehicle 

Tyres illegal, 
defective or 

under-inflated 

Defective 
lights or 

indicators 

Defective 
brakes 

Defective 
steering or 
suspension 

Defective or 
missing 
mirrors 

Overloaded 
or poorly 

loaded 
vehicle or 

trailer 

Poor or 
defective 

road 
surface 

Deposit on 
road (e.g. 
oil, mud, 

chippings) 

Slippery 
road (due to 

weather) 

Inadequate 
or masked 

signs or road 
markings 

Defective 
traffic 
signals 

Traffic 
calming 

(e.g. speed 
cushions, 

road humps, 
chicanes) 

Temporary 
road layout 

(e.g. 
contraflow) 

Road layout 
(e.g. bend, 

hill, narrow 
carriageway) 

Animal or 
object in 

carriageway 

Stationary 
or parked 
vehicle(s) 

Vegetation 

Road layout 
(e.g. bend, 

winding road, 
hill crest) 

Buildings, 
road signs, 

street 
furniture 

Dazzling 
headlights 

Dazzling 
sun 

Rain, sleet, 
snow or fog 

Spray 
from other 

vehicles 

Visor or 
windscreen 

dirty or 
scratched 

Vehicle 
blind spot 

Impaired by 
alcohol 

Impaired by 
drugs (illicit 

or medicinal) 
Fatigue 

Uncorrected, 
defective 
eyesight 

Illness or 
disability, 
mental or 
physical 

Not 
displaying 

lights at night 
or in poor 
visibility 

Cyclist 
wearing dark 

clothing at 
night 

Driver using 
mobile 
phone 

Distraction 
in vehicle 

Distraction 
outside 
vehicle 

Junction 
overshoot 

Junction 
restart 

(moving off 
at junction) 

Poor turn or 
manoeuvre 

Failed to 
signal or 

misleading 
signal 

Failed to 
look 

properly 

Failed to 
judge other 

person’s path 
or speed 

Passing too 
close to 

cyclist, horse 
rider or 

pedestrian 

Sudden 
braking Swerved Loss of 

control 

Disobeyed 
automatic 

traffic signal 

Disobeyed 
‘Give Way’ or 
‘Stop’ sign or 

markings 

Disobeyed 
double 

white lines 

Disobeyed 
pedestrian 

crossing 
facility 

Illegal turn 
or direction 

of travel 

Exceeding 
speed limit 

Travelling 
too fast for 
conditions 

Following 
too close 

Vehicle 
travelling 

along 
pavement 

Cyclist 
entering 

road from 
pavement 

1st 2nd 3rd 4th 5th 6th 

Factor in the accident 

Which participant? 
(e.g. V001, C001, U000) 

Very likely (A)
 
or Possible (B)
 

* If 999 Other, give brief details .................................................................................................................................................................................. 
(Note: Only use if another factor contributed to the accident and include it in the text description of how the accident occurred) 

These factors reflect the reporting officer’s opinion at the time of reporting and may not be the result of extensive investigation 

UNCLASSIFIED 
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Automated and translated Road Crash Statistics 
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Data Collection form 

 

Road Name Stasinou salaminos 

Date 23/06/2011 

Time 12:40 

Area Urban 

Road type Collector and minor 

Weather Sunny 

Road side fromto 

(m) 

0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900 900-1km 

No of crashes 4 2 0 1 1 1 0 1 0 2 

AADT           

Road Width 14m, 14m, 

13.2m, 14m 

=13.8m 

16m, 14m 

=15m 

/m 13.2m 12m 7.5m /m 13m /m 3.5m, 14m 

Pavement Width 2.8m, 2m, 

2.5m, 3m 

=2.6m 

2m, 2.5m 

=2.25m 

/m 2.5m 2.1 2m /m 2m /m 2m, 4.7m 

Visibility conditions Good Good Good Good Good Good Good Good Good Good 

No. of Cars 20 14 25 9 28 9 7 7 45 33 

No of H.V. 1 / / / / / / / / 2 

No. of PTVs 1 1 2 2 / / / / / / 

No. of Motorcyclists 1 1 / / 3 / / 1 1 2 

No. of Bicyclists / / / / / / / / / / 

No. of Pedestrians 7 1 1 / 4 6 4 / 4 5 

Speed limit (km/hr) 50 50 50 50 50 50 50 50 50 50 

Drainage per 

km/100m 

1 drain 1 drain 2 / 2 / / / 2 1 

Longitudinal Straight road Left turn Straight Straight Straight Left turn Left turn Straight Straight Straight 
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section: Longer 

ranges with stronger 

gradient ratio, in 

contrast with 

emergency braking 

ranges(High, 

Average, Low) 

Section -narrow Wide  Wide  Wide  Wide  Wide  Wide  Wide Wide Wide Wide 

Road safety barriers 

(Space for turns/ 

edges?) 

Pedestrian 

Railings 

Pedestrian  

Railings 

Pedestrian 

Railings 

Pedestrian 

railings 

Pedestrian 

railings 

No No No Pedestrian 

barriers 

No 

Median barriers 

(Space for turns/ 

edges?) 

No No No No No No No No No No 

Aggressive obstacles No No No No No No No No No No 

Rumble strips / / / / / No No No No No 

Embankments/Cuts / / / / / No No No No No 

Hatching Yes No Yes No No No No No No No 

Roadway conditions Good Good Good Good Good Good Good Good Good Good 

Lighting conditions Good Good Good Good Good Good Good Good Good Good 

Road markings No Yes turn 

left or go 

straight on 

the road 

Yes central 

reserve 

box 

No Yes turn 

left, go 

straight 

Yes turn 

right, go 

straight 

No Yes Yes Yes 

Bicycle lane / / No No No No No No No No 

Paved shoulder Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bicycle path / / No No No No No No No No 

Bus lanes / No No No No No No No No No 

Bus lay-bys No No No No No No No No No No 

Bus stop No No Yes No No Yes No No Yes No 
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Crash cushions No No No No No No No No No No 

Speed cameras Speed camera 

check sign 

/ No No No No No No No No 

Bollards / / No No No Yes Yes Yes Yes Yes 

Pedestrian barriers Yes Yes Yes Yes Yes Bollards Bollards Bollards Yes Yes 

High kerb Yes Yes YES Yes Yes Yes Yes Yes Yes Yes 

Vertical realignment So-so Good Good Good Good Good Good Good Good Good 

Horizontal 

realignment 

Good Turn Good Good Good Good Good Good Good Good 

Trees Yes but on 

pavement 

Yes but 

on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes in 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Central hatching No No / No No No No Not No No 

Cats eyes Yes Yes No Yes No No No No No No 

Delineation Not clear Not clear Not clear Not clear Not clear Good Not clear Not clear Not clear Not clear 

Shoulder sealing 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m o.3m 

Pedestrian crossing Yes with 

traffic lights 

No Yes with 

traffic 

lights 

No Yes with 

traffic 

lights 

No No No No Yes with 

traffic 

lights 

Traffic Lights Yes No Yes No Yes No No No No Yes 

Double yellow line 

at edge 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Warning Signs Bend to left  Traffic 

signals 

Pedestrians 

in road 

ahead 

Traffic 

signals 

Bend to 

left 

Bend to 

left 

No No Traffic 

signals 

Bend to 

left 

Traffic 

signals 

Direction Signs Yes No Yes No No right 

turn 

No right 

turn (x2) 

No No / / 

Information Signs Area in which 

cameras are 

No Parking 

sign 

No / Area in 

which 

No No Bus stop / 
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used to 

control traffic 

regulations 

 cameras 

are used to 

control 

traffic 

regulations 

Secondary roads on 

same lane 

1 Not any 1 Not any 1 Not any No No Yes Yes 

Signalised Yes  No  Yes    No Yes 

Visibility Good  Clear  Clear    Not good Good 

Stop sign Traffic lights  Yes  Traffic 

lights 

   Yes Traffic 

lights 

Do HV require more 

than one lane to 

enter the road? 

No No No      No No 

Secondary roads on 

opposite lane 

1 

Parking 

2 2 2 3 2 2  2 1 1 

Visibility Clear 1
st
-Not 

clear 

because of 

trees or 

parked 

cars 

2
nd

-clear 

Parking 

1
st
-not 

clear 

2
nd

-clear 

1
st
-clear 

2
nd

-not 

clear 

 

1
st
- clear 

2
nd

&3
rd

-

not clear 

Not clear Not clear Not clear Not clear Clear 
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Road Name Stasinou - Salaminos 

Date 23/06/2011 

Time 12:50 

Weather Sunny 

Area Urban 

Road type Collector and minor 

Road side fromto (m) 1000-1100 1100- 1200 1200- 1300 1300- 1400 1400- 1500 1500- 1600 1600- 1700 1700-  1780 

No of crashes 0 2 1 0 1 2 0 0 

AADT         

Road Width /m 15.4m, 

15.2m 

7.5m /m 14.2m 12.4m, 14m /m /m 

Pedestrian pavement width /m 1.4m, 2.8m 3m /m 2.5m 2m, 2m /m /m 

Visibility conditions Good Good Good  Good Good Good Good Good 

No. of cars 33 17 4 5 2 2 1 4 

No. of Pedestrians 2 2 2 / 1 4 / 4 

No. of Bicyclists / / / 1 / / / / 

No. of Motorcyclists / 1 1 1 / / 1 / 

No. of H.V. 
2 / / / / 1 / / 

No. of PTVs 
2 2 / / / / / / 

Speed limit (km/hr) 50 50 50 50 50 50 50 50 

Drainage per km/100m 1 1 1 1 / 1 2 2 

Longitudinal section: 

Longer ranges with stronger 

gradient ratio, in contrast 

with emergency braking 

ranges  

Left turn Left turn Straight Right turn Right turn Straight Left turn Straight 

Section -narrow Wide Wide Wide Wide Wide Wide Wide Wide 

Road safety barriers (Space No No No No No No No No 
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for turns/ edges?) 

Median barriers (Space for 

turns/ edges?) 

No No No No No No No No 

Aggressive obstacles No No No No No No No No 

Rumble strips No No No No No No No No 

Embankments/Cuts No No No No No No No No 

Hatching No No No No No No No No 

Roadway conditions Good Good Good Good Good Good Good Good 

Lighting conditions Good Good Good Good Good Good Good Good 

Double yellow line at edge Yes Yes Yes Yes Yes Yes Yes Yes 

Warning Signs No No Traffic 

signals 

No Bend to left No Traffic 

signals 

No 

Direction Signs No No / Yes No No No Yes 

Information Signs Area in which 

cameras are 

used to 

control traffic 

regulations 

No Bus stop No Area in 

which 

cameras are 

used to 

control 

traffic 

regulations 

No No No 

Regulatory signs One way 

No turn right 

No No No No No No No 

Road markings No Yes- road 

signs 

Yes- road 

signs 

Yes- road 

signs 

No Yes- Road 

signs 

Yes- road 

signs 

Yes- road 

signs 

Bicycle lane NO NO NO NO NO NO NO NO 

Paved shoulder Yes Yes Yes Yes Yes Yes Yes Yes 

Bicycle path No No No No No No No No 

Bus stop No No Yes No No No No No 

Bus lanes No No No No No No No No 
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Bus lay-bys No No No No No No No No 

Crash cushions No No No No No No No No 

Speed cameras No No No No No No No No 

Bollards No No Yes Yes No No No Yes 

Pedestrian barriers No No No No- 

Bollards 

No No No No- Bollards 

High kerb Yes Yes  Yes Yes Yes Yes Yes Yes 

Vertical realignment Good Good Good Good Good Good Good Good 

Horizontal realignment Good Good Good Good Good Good Good Good 

Trees Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Yes on 

pavement 

Central hatching No No No No No No No No 

Shoulder sealing 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 

Delineation Not clear Clear Clear Not clear Not clear Clear Clear Not Clear 

Pedestrian crossing Yes on traffic 

lights 

No No Yes on 

traffic lights 

No No No Yes on 

traffic lights 

Secondary roads 2 / / / / / / 1 

Signalised Yes       Traffic 

signals 

Visibility Good        

Stop sign Yes        

Do HV require more than 

one lane to enter the road 

No        

Secondary roads- opposite 

lanes 

Yes 1-one way 2 1- signalised 1 2 1 1 

Clear Yes traffic 

lights 

Yes 1
st
-petrol 

station 

2
nd

-clear 

Yes Yes 1
st
Petrolstop 

not clear 

2
nd

 clear 

Yes Yes 
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Road Name Salaminos-Stasinou 

Date 23/06/2011 

Time 13:05 

Area Urban 

Road type Collector and minor 

Weather Sunny 

Road side fromto 

(m) 

1780-1700 1700-1600 1600-1500 1500-1400 1400-1300 1300-1200 1200-1100 1100-1000 1000-900 900-800 

No of crashes 0 0 2 1 0 1 2 0 2 0 

AADT           

Road Width /m /m 14.2m, 

14m 

14.2m /m 7.5m 15.4m, 

15.2m 

/m 2m, 4.7m /m 

Pavement Width /m /m 2m,2m 2.5m /m 3m 1.4m,2.8m /m 2m,4.7m /m 

Visibility conditions Good Good Good Good Good Good Good Good Good Good 

No. of Cars 18 5 4 25 12 6 8 14 21 6 

No of H.V. / / / / / / / 2 3 / 

No. of PTVs / / / / 1 / / / / / 

No. of Motorcyclists 2 / 1 1 / / 2 5 7 2 

No. of Bicyclists / / / 1 / / 1 3 2 / 

No. of Pedestrians 1 1 1 / / / 2 5 7 2 

Speed limit (km/hr) 50 50 50 50 50 50 50 50 50 50 

Drainage per 

km/100m 

1 2 1 1 1 2 2 3 3 2 

Longitudinal section: 

Longer ranges with 

stronger gradient ratio, 

in contrast with 

emergency braking 

ranges 

Straight Right turn Right turn Left turn Left turn Straight Right turn Straight Straight Straight 
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Section-narrow/wide Wide Wide Wide Wide Wide Wide Wide Wide Wide Wide 

Road safety barriers 

(Space for turns/ 

edges?) 

No- 

bollards 

No No- 

bollards 

No- 

bollards 

No No No No No- 

bollards 

No 

Median barriers 

(Space for turns/ 

edges?) 

No No No No No No No No No No 

Aggressive obstacles No No No No No No No No No No 

Rumble strips No No No No No No No No No No 

Embankments/Cuts No No No No No No No No No No 

Hatching No No No No No No No No No No 

Roadway conditions Good Good Good Good Good Good Good Good Good Good 

Lighting conditions Good Good Good Good Good Good Good Good Good Good 

Road markings Yes-road 

signs 

 

 

 

Yes- road 

signs 

No  Yes- road 

signs 

No No No No Yes- road 

signs 

Yes- road 

signs 

Bicycle lane No No No No No No No No No No 

Paved shoulder Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bicycle path No  No No No No No No No No No 

Bus lanes No No No No No No No No No No 

Bus lay-bys No No No No No No No No No No 

Bus stop No Yes No No No No Yes No No Yes 

Crash cushions No No No No No No No No No No 

Speed cameras No No No No No No No No No No 

Bollards Yes No Yes Yes No No No No Yes No 

Pedestrian barriers No No No No No No No No No No 

High kerb Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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Vertical realignment Good Good Good Good Good Good Good Good Good Good 

Horizontal 

realignment 

Good Good Good Good Good Good Good Good Good Good 

Trees Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Yes- on 

pavement 

Central hatching No No No No No No No No No No 

Cats eyes No No No No No No No No No No 

Delineation Good Not clear Not clear Not clear Not clear Not clear Not clear Good Not clear Good 

Shoulder sealing 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 

Pedestrian crossing Yes on 

traffic 

lights 

No No No Yes on 

traffic lights 

No No No Yes on 

traffic 

lights 

No 

Traffic Lights Yes No No No Yes No No Yes Yes No 

Double yellow line at 

edge 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Warning Signs Bend to 

right 

No Traffic 

signals 

No No Bend to 

right 

Traffic 

signals 

No Traffic 

signals 

No 

Direction Signs No No No No No No No No No No 

Information Signs No 

 

Bus stop 

Area in 

which 

cameras are 

used to 

control 

traffic 

regulations 

No No Area in 

which 

cameras are 

used to 

control 

traffic 

regulations 

No Bus stop No No Bus stop 

Area in 

which 

cameras are 

used to 

control 

traffic 

regulations 

Signs giving order No 

 

 

No turn left No No No No No No turn 

right 

No No 

Secondary roads on 2 2 2 2 1-traffic / 2 1 1- traffic 2 
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same lane 1
st
-petrol 

station 

2
nd

 ok 

1
st
 ok 

2
nd

 petrol 

station 

 

lights signals 

Signalised No No No Yes Yes / No No Yes No 

Visibility Good Good Good Good Good  Good Good Good Good 

Stop sign Yes Yes Yes Yes Yes  Yes Yes Yes Yes 

Do HV require more 

than one lane to 

enter the road? 

No No No NO No / No No No No 

Secondary roads on 

opposite lane 

/ / / / / / / 1 1 1 

Visibility / / / / / / / Good-

Traffic 

signals 

Good-

Traffic 

signals 

Good 
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Road Name Salaminos- Stasinou 

Date 23/06/2011 

Time 13:15 

Weather Sunny 

Area Urban 

Road type Collector and minor 

Road side fromto (m) 1000-1100 1100- 1200 1200- 1300 1300- 1400 1400- 1500 1500- 1600 1600- 1700 1700- 1780 

No of crashes 1 0 1 1 1 0 2 4 

AADT         

Road Width 13m / 7.5m 12m 13.2m /m 15m 13.8m 

Pedestrian pavement 

width 

2m 1m 2m 2.1m 2.5m /m 2.25m 2.6m 

Visibility conditions Good Good Good Good Good Good Good Good 

No. of cars 9 5 16 17 4 8 14 15 

No. of Pedestrians 2 / / 2 2 2 5 11 

No. of Bicyclists / / / 3 1 1 2 2 

No. of Motorcyclists 1 1 / 5 3 1 2 3 

No. of H.V. 
/ / / 4 / / / / 

No. of PTVs / / / 1 1 / / 1 

Speed limit (km/hr) 50 50 50 50 50 50 50 50 

Drainage per km/100m 0 1 3 2 2 2 3 2 

Longitudinal section: 

Longer ranges with stronger 

gradient ratio, in contrast 

with emergency braking 

ranges  

Straight Right turn Right turn Left turn Left turn Straight Right turn Straight 

Section –narrow, wide Wide Wide Wide Wide Wide Wide Wide Wide 

Road safety barriers No No No No No- railings No No No railings 
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(Space for turns/ edges?) chevrons 

Median barriers (Space 

for turns/ edges?) 

No No No No No No No No 

Aggressive obstacles No No No No No No No No 

Rumble strips No No No No No No No No 

Embankments/Cuts No No No No No No No No 

Hatching No No No No No No No No 

Roadway conditions Good Good Good Good Good Good Good Good 

Lighting conditions Good Good Good Good Good Good Good Good 

Double yellow line at edge Yes Yes Yes Yes Yes Yes Yes Yes 

Warning Signs Bend to 

right x2 

No Traffic 

signals 

No Traffic 

signals x2 

Bend to 

right x 2  

Central 

reservation 

ahead 

No 

Direction Signs No No Yes No No No No No 

Information Signs No No Parking 

Bus 

No Area in 

which 

cameras are 

used to 

control 

traffic 

regulations 

Bus Bus No 

Regulatory signs No 

 

No No turn left 

x2 

No No No No No turn 

right 

Road markings Yes-road 

signs 

Yes-road 

signs 

No No No Yes- road 

signs 

Yes-road 

signs 

Yes- road 

signs 

Bicycle lane NO NO NO NO NO NO NO NO 

Paved shoulder Yes Yes Yes Yes Yes Yes Yes Yes 

High kerb Yes Yes Yes Yes Yes Yes Yes Yes 

Bicycle path No No No No No No No No 
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Bus stop No No Yes No No Yes Yes No 

Bus lanes No No No No No No No No 

Bus lay-bys No No No No No No No No 

Cats eyes No No No No No Yes Yes Yes 

Crash cushions No No No No No No No No 

Speed cameras No No No No No No No No 

Bollards No No No No No No No No 

Pedestrian barriers No No No No Yes No No Yes 

Vertical realignment Good Good Good Good Good Good Good Good 

Horizontal realignment Good Good Good Good Good Good Good Good 

Trees Yes-on 

pavement 

Yes-on 

pavement 

Yes-on 

pavement 

Yes-on 

pavement 

Yes-on 

pavement 

Yes-on 

pavement 

Yes-on 

pavement 

Yes-on 

pavement 

Central hatching No No No No No No No No 

Shoulder sealing 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 0.3m 

Delineation Good Good Good Not clear Good Good Good Good 

Pedestrian crossing No No No Yes Yes-on 

traffic lights 

Yes-with 

signal 

No Yes-on 

traffic lights 

Secondary roads 3 2 2  2 1 1 1 1 

Signalised No No No 1
ST

 No 

2
ND

 Yes 

No No No Yes 

Visibility Not very 

clear 

1
st
 clear 

2
nd

 nt clear 

1
st
 not clear 

2
nd

-clear 

1
st
 no 

2
nd

 yes 

Good Good Good Good 

Stop sign Yes Yes Yes Yes Yes Yes Yes Yes 

Do HV require more than 

one lane to enter the road 

No No No No No No No No 

Secondary roads- opposite 

lanes 

No  No  No 1- 

Signalised 

No No No No 

Clear / / / Yes / / / / 
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Data Collection form 

 

Road Name Leoforos Georgiou Griva Digeni (RoundaboutStarbucks) 

Date 23/06/2011 

Time 13:30 

Area Urban 

Road type Collector and minor 

Weather Sunny 

Road side fromto 0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900 900-1km 

Number of crashes 0 0 1 0 0 0 0 0 1 0 

AADT           

Road Width /m /m 13m /m /m /m /m /m 5.9m /m 

Pavement Width /m /m 2m /m /m /m /m /m 2m /m 

Visibility conditions Good Good Good Good Good Good Good Good Good Good 

No of Cars 2 2 4 11 5 1 0 14 3 3 

No. of Pedestrians 0 0 2 0 0 0 0 2 0 1 

No. of Bicyclists 0 0 0 0 0 0 0 0 0 0 

No. of Motorcyclists 0 0 1 0 0 1 1 2 0 0 

No. of PTVs 0 0  0 0 0 0 0 0 0 

No. of HVs 0 0 0 1 0 0 0 1 0 0 

Speed limit every 

100m or every 1 km 

50 50 50 50 50 50 50 50 50 50 

Drainage per 

km/100m 

3 2 2 3 4 2 3 2 1 1 

Longitudinal 

section: Longer 

ranges with stronger 

gradient ratio, in 

contrast with 

Straight then 

left 

Slight left 

turn 

Slight left 

turn 

Sight left 

turn 

Slight left 

turn 

Slight left 

turn 

Slight left 

turn 

Slight left 

turn 

Straight Straight 
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emergency braking 

ranges 

Section-narrow/wide OK OK OK OK OK OK OK OK OK OK 

Road safety barriers 

(Space for turns/ 

edges?) 

No  No  No No No No No No No No 

Median barriers 

(Space for turns/ 

edges?) 

Median semi 

flexible 

barriers- no 

Median 

semi- 

flexible 

barriers-

no 

Median 

semi- 

flexible 

barriers- 

Yes on 

traffic 

lights- 

not safe 

at edges 

Median 

semi-

flexible 

barriers- 

No 

Median 

semi-

flexible 

barriers- 

No 

Median 

semi- 

flexible 

barriers- 

No 

Median 

semi-

flexible 

barriers 

No 

Median 

semi-

flexible 

barriers- 

Yes space 

on traffic 

lights, not 

safe at 

edges 

Median 

semi-

flexible 

barriers- 

No 

Median 

semi-

flexible 

barriers- 

No 

Aggressive obstacles No No No No No No No No No No 

Rumble strips No No No No No No No No No No 

Embankments/Cuts No No No No No Yes after 

ped. 

pavement 

Yes after 

ped. 

pavement 

Yes after 

pavement 

No No 

Hatching No No No No No No No No No No 

Roadway conditions Good Good Good Good Good Good Good Good Good Good 

Lighting conditions Good- energy 

absorbing 

Good, 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good 

Road markings No Yes- road 

signs 

Yes- road 

signs 

No Yes-road 

signs 

No Yes- road 

signs 

Yes- road 

signs 

No Yes- road 

signs 

Bicycle lane No No No No No No No No No No 

Paved shoulder Yes  Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bicycle path No No No No No No No No No No 
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Bus stop No No No No No No No Yes No No 

Bus lanes No No No No No No No No No No 

Bus lay-bys No No No No No No No No No No 

Crash cushions No No No No No No No No No No 

Speed cameras No NO No No No No No No No No 

Bollards No No No No No No No No No No 

Pedestrian barriers No No No No No No No No No No 

Pedestrian pavement Yes No No No No Yes Yes Yes Yes Yes 

High kerb Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Vertical realignment Good Good Good Good Good Good Good Good Good Good 

Horizontal 

realignment 

Good Good Good Good Good Good Good Good Good Good 

Trees Yes after 

pedestrian 

pavement – at 

2m from road 

pavement 

Yes-2m 

from road 

Yes- 2m 

from road 

Yes- 2m 

from 

road 

Yes- 2m 

from road 

Yes- 2m 

from the 

road 

Yes after 

cut 

Yes after 

cut 

Yes- 2m 

from 

road 

Yes at- 

3m 

Central hatching No No No No No No No No No No 

Cat’s eyes No No No No No No No No No No 

Delineation Clear Clear Clear Clear Clear Clear Clear Clear Clear Clear 

Shoulder sealing 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 

Pedestrian crossing No No Yes-on 

traffic 

lights 

No No No No Yes-on 

traffic 

lights 

No No 

Traffic lights No No Yes No No No No Yes No No 

Double yellow line at 

edge 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Warning signs No Mind the 

cyclists 

Traffic 

No  No No No Traffic 

signals 

No No No 
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signals 

Direction signs Yes No No No No No No No No No 

Information signs Area in which 

cameras are 

used to 

control traffic 

regulations 

No No No No Area in 

which 

cameras 

are used to 

control 

traffic 

regulations 

No Bus stop No No 

Signs giving orders Speed limit-

50 

No Keep left No No Speed 

limit- 50 

No Keep left No No 

Secondary roads 1 No No 1 1 No No 1 No 1 

Signalised No   No No   Yes  No 

Visibility Good   Good Not good 

from 

corner 

  Good  Good 

Stop sign Yes   Yes Yes   Yes  Yes 

Do HV require more 

than one lane to 

enter the road? 

No   No No   No  Yes 

Secondary roads on 

opposite lane 

No No 1-

signalised 

No No No No 1- 

signalised 

No No 

Visibility /  Good     Good   
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Road Name Leoforos Georgiou Griva Digeni 

Date 23/06/2011 

Time  

Area Urban 

Road type Collector and minor 

Weather Sunny 

Road side fromto 1000-2000 2000-3000 3000-4000 4000-4100 4100-4200 

Number of crashes 5 5 5 0 0 

AADT      

Road Width 14m, 7m, 6m, 5.9m, 

5.9m 

6.1m, 2m, 6.4m, 

12.5m, 14m 

6.8m,8.6m,8.2m, 

17.4m, 6.7m 

/m /m 

Pavement Width 2m, 2m, 1.8m, 2m, 

2m 

3.3m,0.2m,1.6m, 

2.4m, 1.8m 

2m, 2m, 2.2m, 2m, 

2.5m 

/m /m 

Visibility conditions Good Good Good Good Good 

No of Cars 42 101 77 5 15 

No. of Pedestrians 8 5 13 0 0 

No. of Bicyclists 3 1 4 0 0 

No. of Motorcyclists 5 9 7 2 4 

No. of PTVs 1 3 1 0 0 

No. of HVs 3 3 5 1 0 

Speed limit every 100m 

or every 1 km 

50 50 50 50 50 

Drainage per km/100m 7 17 16 3 3 

Longitudinal section: 

Longer ranges with 

stronger gradient ratio, 

in contrast with 

emergency braking 

ranges 

Straight 

Slight right turn 

Straight 

Slight right turn 

Straight 

Left turn 

Straight 

Slight left turn 

Straight 

Straight Straight 
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Section-narrow/wide OK OK OK OK OK 

Road safety barriers 

(Space for turns/ 

edges?) 

No No No No No 

Median barriers 

(Space for turns/ 

edges?) 

Yes median semi-

flexible barriers,  

Yes space at turns 

Not protected at 

edges 

No- median kerb 

instead, high kerb 

First 150m nothing 

Yes, semi-flexible 

barriers at 3900m, 

No space for turns 

High Median kerb 

with space for 

turns at traffic 

lights 

Yes semi 

flexible barriers 

Yes semi flexible 

barriers 

Aggressive obstacles No No No No No 

Rumble strips No No No No No 

Embankments/Cuts No No No No No 

Hatching No Yes- edge at some 

point 

No No No 

Roadway conditions Good Good Good Good Good 

Lighting conditions Good- energy 

absorbing 

Good- energy 

absorbing 

Good- energy 

absorbing 

Good- energy 

absorbing 

Good- energy 

absorbing 

Road markings Yes rd signs x 2 Yes road signs Yes rd signs x 6 No Yes 

Bicycle lane No No No No No 

Paved shoulder Yes Yes  Yes Yes Yes 

Bicycle path No No No No No 

Bus stop Yes x 3 Yes x 1 Yes x 3 Yes No 

Bus lanes No No No No No 

Bus lay-bys No No Yes the 2
nd

 one Yes No 

Crash cushions No No No No No 

Speed cameras No No Yes x 1 No Yes 

Bollards No No No No Yes 
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Pedestrian barriers No No Pedestrian railings 

at 1 ped crossing 

Pedestrian 

railing on ped 

crossing 

Pedestrian railing 

High kerb Yes Yes Yes Yes Yes 

Vertical realignment Good Good Good Good Good 

Horizontal realignment Good Good Good Good Good 

Trees Yes after the ped. 

pavement 

Yes on the 

pavement 

Yes on pavement  Yes on 

pavement 

No 

Central hatching No Yes- 3-4m long No No No- central 

reserved box 

Cat’s eyes No Yes No No No 

Delineation Good Good Good Good Good 

Shoulder sealing 0.2m 0.2m 0.2m 0.2m 0.2m 

Pedestrian crossing Yes x 2- both 

signalised 

Yes- signalised 

Yes-under bridge 

Yes- signalised x 

6- with traffic 

lights 

Yes signalised Yes signalised 

Traffic lights Yes Yes Yes x 3 Yes- for ped 

crossing 

Yes 

Double yellow line at 

edge 

Yes Yes Yes Yes Yes 

Warning signs Traffic signals Traffic signals 

Junction ahead 

Pedestrian 

crossing 

Traffic signals x3 

Mind the cyclists 

No Traffic signals 

Direction signs Yes No Yes 2 Yesx2 Yes 1 

Information signs Bus stop x 3 

Area in which 

cameras are used to 

control traffic 

regulations 

Bus stop Bus stop x3 

Area in which 

cameras are used 

to control traffic 

regulations 

Bus stop Central reserved 

box ahead 
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Signs giving orders Keep left or right x 

2 

Keep left or right 

x 2 

Keep left 

Speed limit 50 

One way road 

Keep left x 3 

Speed limit x 2 

No No 

Secondary roads 4 3 6 No Yes- signalised 

Signalised 1
st
-signalised 

2
nd

-Not 

3
rd

-Not 

4
th

-Not 

1
st
 signalised 

2
nd

- Not 

3
rd

- Not 

1
st
- signalised 

2
nd

- signalised 

3
rd

- Not 

4
th

-Signalised 

5
th

- Not 

6
th

- Not 

 Yes 

Visibility 1
st
- clear 

2
nd

- not very clear 

3
rd

- clear 

4
th

- clear 

1
st
- clear 

2
nd

- clear- on 

bend 

3
rd

- clear 

All clear  Clear 

Stop sign All yes All yes All yes  Yes 

Do HV require more 

than one lane to enter 

the road? 

All No All no All no No No 

Secondary roads on 

opposite lane 

1- traffic signal 1- traffic signal 3-traffic signal  Yes- signalised 

Visibility Clear Clear Clear  Clear 
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Road Name Leoforos Georgiou Griva Digeni 

Date 23/06/2011 

Time 14:00 

Area Urban 

Road type Collector and minor 

Weather Sunny- 39
o
C 

Road side fromto 4200-4100 4100-4000 4000-3000 3000-2000 2000-1000 1000-900 900-800 800-700 700-600 600-500 

Number of crashes 0 0 5 5 5 0 1 0 0 0 

AADT           

Road Width /m /m 6.8m,8.6m,

8.2m, 

17.4m, 

6.7m 

6.1m, 2m, 

6.4m, 

12.5m, 

14m 

14m, 7m, 

6m, 5.9m, 

5.9m 

/m 5.9m /m /m /m 

Pavement Width /m /m 2m, 2m, 

2.2m, 2m, 

2.5m 

3.3m,0.2m

,1.6m, 

2.4m, 

1.8m 

2m, 2m, 

1.8m, 2m, 

2m 

/m 2m /m /m /m 

Visibility conditions Good Good Good Good Good Good Good Good Good Good 

No of Cars 28 12 80 62 37 1 6 12 5 6 

No. of Pedestrians 2 4 3 3 2 0 1 1 0 0 

No. of Bicyclists 0 0 2 0 0 0 0 0 0 0 

No. of Motorcyclists 4 4 7 3 0 0 0 1 0 0 

No. of PTVs 0 0 1 0 0 0 0 0 0 0 

No. of HVs 1 4 7 2 3 0 0 0 0 0 

Speed limit every 

100m or every 1 km 

50 50 50 50 50 50 50 50 50 50 

Drainage per 

km/100m 

? ? ? ? 23 2 2 3 1 2 

Longitudinal Straight Straight Straight Right turn Straight Straight Straight Straight Slight Slight 
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section: Longer 

ranges with stronger 

gradient ratio, in 

contrast with 

emergency braking 

ranges 

Bit turn to 

the left 

Straight Right turn right 

turn 

right 

turn 

Section-narrow/wide Ok Ok Ok Ok Ok Ok Ok Ok Ok Ok 

Road safety barriers 

(Space for turns/ 

edges?) 

No No No No No No No No No No 

Median barriers 

(Space for turns/ 

edges?) 

No- High 

median kerb 

No- High 

median 

kerb 

Yes median 

semi 

flexible 

safety 

barriers  for 

the first 

200m 

No- high 

median 

kerb 

Yes- 1
st
 

400m high 

median 

kerb 

Then semi-

flexible 

road safety 

barriers  

Semi-

flexible 

median 

road safety 

barriers  

Semi-

flexible 

median 

road 

safety 

barriers 

Semi-

flexible 

median 

road 

safety 

barriers 

Semi-

flexible 

median 

road 

safety 

barriers 

Semi-

flexible 

median 

road 

safety 

barriers 

Aggressive obstacles No No No No No No No No No No 

Rumble strips No No No No No No No No No No 

Embankments/Cuts No No No No No No No No No No 

Hatching No No No Yes on 

middle of 

the road 

fro 10m 

Yes on 

edge of 

road 

before 

traffic 

No No No No No No 
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lights for 

20m 

Roadway conditions Good Good Good Good Good Good Good Good Good Good 

Lighting conditions Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 

absorbing 

Good- 

energy 
absorbing 

Good- 

energy 
absorbing 

Good- 

energy 
absorbing 

Good- 

energy 
absorbing 

Road markings Yes x 1- 

central 

reserved 

box 

No Yes- 

direction 

signs x 7 

Yes -  

dorections

igns x 4  

Yes- 

direction 

signsx 2 

Yes- 

direction 

signs 

Yes- 

directio

n signs 

Yes- 

directio

n signs 

Yes- 

directio

n signs 

x 2 

No 

Bicycle lane No No No  No No No No No No No 

Paved shoulder Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bicycle path No  No No No No No No No No No 

Bus stop Yes No Yes x 1 Yes x 1 Yes x 2 Yes x1 No No Yes x 1 No 

Bus lanes No No No No No No No No No No 

Bus lay-bys No No Yes No 1 vehicle 

lay- by 

No No No No No 

Crash cushions No No No No No No No No No No 

Speed cameras No No Yes x 1 No No No No No No No 

Bollards No No No No No No No No No No 

Pedestrian pavement Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Pedestrian barriers No Yes- 

railings on 

ped. 

crossing 

Yes- 

railings on 

ped 

crossing 

No No No No No No No 

High kerb Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Vertical realignment Good Good Good Good Good Good Good Good Good Good 

Horizontal 

realignment 

Good Good Good Good Good Good Good Good Good Good 

Trees Yes- small No Yes on ped Yes on Yes on Yes after Yes Yes Yes Yes after 
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on ped 

pavement 

pavement ped 

pavement 

pavement 

Wooden 

electricity 

poles at 4m 

from road 

edge 

road 

pavement 

after 

road 

paveme

nt 

after 

road 

paveme

nt 

after 

road 

paveme

nt 

road 

pavemen

t 

Central hatching No No No Yes for 10 

m 

No No No No No No 

Cat’s eyes No No No No No No No No No No 

Delineation Clear Clear Clear Clear Clear Clear Clear Clear Clear  Clear 

Shoulder sealing 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 0.2m 

Pedestrian crossing Yes- 

signalised 

Yes- 

signalised 

Yes 

signalised x 

6 

Yes 1 

signalised 

Yes x 2 

signalised 

No No Yes- 

signalise

d 

No No 

Traffic lights Yes Yes- ped 

crossing 

Yes x 4 Yes 1  Yes x 2 No No Yes x 1 No No 

Double yellow line at 

edge 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Warning signs No Traffic 

signals 

Traffic 

signals x 3 

Junction to 

the right 

Traffic 

signals x 2 

Junction 

on bend 

ahead 

Traffic 

signals x 2 

No Traffic 

signals 

x1 

Traffic 

signals x 

1 

No No 

Direction signs No No Yes x 2 Yes x 1 No No No No Yes x 1 Yes x 1 

Information signs No No Bus stop x 1 

Area in 

which 

cameras are 

used to 

control 

Bus stop 

x1 

 

Bus stop x 

2 

Area in 

which 

cameras are 

used to 

Bus stop x 

1 

No No Bus stop 

x1 

No 
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traffic 

regulations 

control 

traffic 

regulations 

Signs giving orders No No Do not turn 

left 

Keep to the 

left x3 

Speed limit 

50 x 2 

Do not 

turn right 

Keep to 

the left x 4 

Keep to 

the rightx2 

Keep left 

Keep right 

Speed limit 

50km/hr 

No Speed 

limit 50 

km/hr 

Keep 

left 

No No 

Secondary roads 1
st
 - petrol 

station 

1
st
 - petrol 

station 

1st - petrol 

station 

2nd - not 

signalised 

3rd-signalised 

4th - not 

signalised 

5th-signalised 

6th-not 

signalised 

7th-signalised 

1- not 

signalised 

2
nd

 

signalised 

1 No 1 No Yes- not 

signalise

d 

No 

Signalised No No Some one signalised  No  No  

Visibility Good Good Good Good Good  Good  Good  

Stop sign Yes Yes Yes Yes Yes  Yes  Yes  

Do HV require more 

than one lane to 

enter the road? 

No No No No No  No  No No 

Secondary roads on 

opposite lane 

1-traffic 

lights 

No 3- traffic 

lights 

1-not 

signalised 

2singal 

1- 

signalised 

 No Yes- 

signalise

d 

No  

Visibility Good  Good Good Good   Good   
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Road Name Leoforos Georgiou Griva Digeni 

Date 23/06/2011 

Time  

Area Urban 

Road type Collector and minor 

Weather Sunny 

Road side fromto 500-400 400-300 300-200 200-100 100-0 

Number of crashes 0 0 1 0 0 

AADT      

Road Width /m /m 13m /m /m 

Pavement Width /m /m 2m /m /m 

Visibility conditions Good Good Good Good Good 

No of Cars 0 6 2 3 0 

No. of Pedestrians 0 0 0 2 1 

No. of Bicyclists 0 0 0 0 0 

No. of Motorcyclists 0 0 0 0 0 

No. of PTVs 0 0 1 0 0 

No. of HVs 0 1 0 0 1 

Speed limit every 

100m or every 1 km 

50 50 50 50 50 

Drainage per 

km/100m 

0 1 2 1 1 

Longitudinal 

section: Longer 

ranges with stronger 

gradient ratio, in 

contrast with 

emergency braking 

ranges 

Slight right turn Slight right turn Slight right turn Slight right turn Sight right turn 
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Section-narrow/wide Ok Ok Ok Ok Ok 

Road safety barriers 

(Space for turns/ 

edges?) 

No No No No No 

Median barriers 

(Space for turns/ 

edges?) 

Semi-flexible 

median road 

safety barriers, 

Space for turns, 

Not very safe at 

edges just 

bended 

Semi-flexible 

median road 

safety barriers, 

Space for turns, 

Not very safe at 

edges just 

bended 

Semi-flexible 

median road 

safety barriers, 

Space for turns, 

Not very safe at 

edges just 

bended 

Semi-flexible 

median road 

safety barriers, 

Space for turns, 

Not very safe at 

edges just 

bended 

Semi-flexible 

median road 

safety barriers, 

Space for turns, 

Not very safe at 

edges just 

bended 

Aggressive obstacles No No No No No 

Rumble strips No No No No No 

Embankments/Cuts No No No No No 

Hatching No No No No No 

Roadway conditions Good Good Good Good Good 

Lighting conditions Good- energy 

absorbing  

Good- energy 

absorbing 

Good- energy 

absorbing 

Good- energy 

absorbing 

Good- energy 

absorbing 

Road markings No Yes road signs No No No 

Bicycle lane No No No No No 

Paved shoulder Yes Yes Yes Yes Yes 

Bicycle path No No No No No 

Bus stop Yes No Yes No No 

Bus lanes No No No No No 

Bus lay-bys No No No No No 

Crash cushions No No No No No 

Speed cameras No No No No No 

Bollards No No No No No 

Pedestrian barriers No No No No No 
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Pedestrian 

pavements 

Yes Yes No No No 

High kerb Yes Yes Yes Yes Yes 

Vertical realignment Good Good Good Good Good 

Horizontal 

realignment 

Good Good Good Good Good 

Trees Yes after ped. 

pavement 

Yes after ped. 

pavement 

Yes at 1m Yes at 1m Yes at 1m 

Central hatching No No No No No 

Cat’s eyes No No No No No 

Delineation Clear Clear Clear Clear Clear 

Shoulder sealing 0.2m 0.2m 0.2m 0.2m 0.2m 

Pedestrian crossing No Yes No No No 

Traffic lights No Yes No No No- 

Roundabout 

Double yellow line at 

edge 

Yes Yes Yes Yes Yes 

Warning signs Traffic signals Pedestrian 

crossing 

No Roundabout No 

Direction signs No Yes x 1 No No No 

Information signs Bus x 1 No Bus x 1 No No 

Signs giving orders No Keep right No No Keep right 

Roundabout 

(roundabout 

circulation - 

give way to 

vehicles from 

the immediate 

right) 

Secondary roads No Yes No No Yes 
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Signalised  Yes   Roundabout 

Visibility  Good   Good 

Stop sign  Yes   Yes 

Do HV require more 

than one lane to 

enter the road? 

 No   No 

Secondary roads on 

opposite lane 

No No No No Yes roundabout 

Visibility     Good 
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