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United Nations Economic Commission for Europe

The United Nations Economic Commission for Europe (UNECE) is one of the five United Nations regional commissions
administered by the Economic and Social Council (ECOSOCQ). It was established in 1947 with the mandate to help
rebuild post-war Europe, develop economic activity and strengthen economic relations among European countries, and
between Europe and the rest of the world.

During the Cold War, UNECE served as a unique forum for economic dialogue and cooperation between East and West.
Despite the complexity of this period, significant achievements were made, with consensus reached on numerous
harmonization and standardization agreements.

In the post-Cold War era, the Commission acquired not only many new Member States, but also new functions. Since
the early 1990s, it has focused on analyses of the transition process, using its harmonization experience to facilitate the
integration of Central and Eastern European countries into the global markets.

Today UNECE is the forum where countries of Europe, Central Asia and North America - 56 in all - come together to
forge the tools of their economic cooperation. That cooperation encompasses economics, statistics, environment,
transport, trade, sustainable energy, timber and habitat. The Commission offers a regional framework for the elaboration
and harmonization of conventions, norms and standards. In particular, UNECE experts provide technical assistance to
the countries of South-East Europe and the Commonwealth of Independent States. This assistance takes the form of
advisory services, training seminars and workshops where countries can share their experiences and best practices.
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Transport in UNECE

The UNECE Sustainable Transport Division acts as the secretariat of the Inland Transport Committee and the ECOSOC
Committee of Experts on the Transport of Dangerous Goods and on the Globally Harmonized System of Classification
and Labelling of Chemicals.

The Inland Transport Committee and its 20 working parties, as well as the ECOSOC Committee and its sub-committees,
are intergovernmental decision-making bodies that work to improve the daily lives of people and businesses around
the world in measurable ways and with concrete action to enhance traffic safety, environmental performance, energy
efficiency and the competitiveness of the transport sector.

ThelnlandTransport Committeeisaunique intergovernmental forumthat was setupin 1947 to supportthereconstruction
of transport connections in post-war Europe. Over the years, it has specialized in facilitating the harmonized and
sustainable development of inland modes of transport. The main and most well-known results of its ongoing work are
reflected in the following outcomes:

« Fifty-eight United Nations conventions and many more technical regulations, which are updated on a regular
basis and provide an international legal framework for the sustainable development of national and international
road, rail, inland water and intermodal transport, including the transport of dangerous goods, as well as the
construction and inspection of road motor vehicles.

o The Trans-European North-South Motorway, Trans-European Railway and the Euro-Asia Transport Links projects,
which facilitate multi-country coordination of transport infrastructure investment programmes.

« TheTIR system, which is a global customs transit facilitation solution.

« Thetool called For Future Inland Transport Systems (ForFITS), which can assist national and local governments in
monitoring carbon dioxide (CO2) emissions coming from inland transport modes and in selecting and designing
climate change mitigation policies, based on their impact and adapted to local conditions.

« Transport statistics — methods and data - that are internationally agreed on.

« Studies and reports that help transport policy development by addressing timely issues, based on cutting-edge
research and analysis.

« Special attention to Intelligent Transport Services, sustainable urban mobility and city logistics, as well as
to increasing the resilience of transport networks and services in response to climate change adaptation and
security challenges.
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Executive summary

Within the United Nations Decade of Action for Road Safety 2011-2020, the United Nations Economic Commission for
Europe (UNECE) initiated the Safe Future Inland Transport Systems (SafeFITS) project aiming to facilitate knowledge-
based transport policy decision-making related to reducing road traffic injuries.

The objective of the SafeFITS project is to develop a road safety decision-making tool for national and local governments
both in developed and developing countries, based on the related scientific knowledge and data available worldwide,
with emphasis on recent academic research and project results. The tool is intended to assist governments and decision
makers in deciding on the most appropriate road safety policies and measures so as to achieve tangible results. The
model is based on historical road safety data and relations between several road safety parameters, and provides
information on different road safety scenarios.

Within the first two phases of the project:

« Asuitable methodological framework for the SafeFITS tool was designed, combining the five road safety pillars of
the WHO Global Plan of Action (WHO, 2011) with five layers of the road safety management system, through an
improved version of the SUNflower pyramid (SUNflower, 2002).

o A broad literature review was carried out and a list was drawn up of the most relevant relations (causalities)
between different road safety indicators and effects.

« Alist of available statistical data and the international sources considered necessary to describe and monitor road
safety performance was developed.

« The SafeFITS conceptual framework was designed, which includes an outline of the model, architecture and a
description of the data requirements.

In the last phase of the project, the SafeFITS statistical model was developed on the basis of actual data and included two
background components and three modules:

The database consists of numerous data and indicators for 130 countries around the globe (with more than 2.8 million
population) dealing with all layers of the road safety management system. World Health Organization reports on the
global road safety status were the primary source of data, but were complemented with data from other international
organizations (e.g. United Nations, Organisation for Economic Co-operation and Development, International Road
Federation). The data were carefully checked and processed to include the latest available year and to address missing
values.

Statistical

Background components Database Model

1. Intervention . 3. Benchmarking
analysis 2. Forecasting
SafeFITS Modules . ; testing of policy BT
testing specific ; country against
) ) scenarios .
interventions other countries

The development of the statistical model took into account several challenges and particularities of road safety analyses.
The task of road safety forecasting on the basis of policy scenarios, i.e. combining an explanatory approach on road
safety with the time dimension at global level, was a challenge on its own, as there is no similar example in the literature.

The proposed approach is based on the calculation of composite variables and their introduction in a regression model
(two-step approach), and the development of a model on the basis of short-term differences, accumulated to obtain
medium-and long-term forecasts. Both these scientific choices have their limitations, but they were the optimal solutions
for dealing with the complexity of the model to be developed on the basis of the available data.
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The final model is robust, with satisfactory performance and acceptable prediction errors. The cross-validation
undertaken is considered successful and can be implemented in the SafeFITS model. However, care should be taken
that the limitations of the model are taken into account, and several recommendations are made for optimal use of the
model (e.g. combinations of policy scenarios).

The output modules of the SafeFITS model allow for:

« Intervention analysis: allows users to examine the effects of single interventions at national or regional level.

« Forecasting analysis: allows users to define their own scenarios of measures (or combinations of measures) in a
country and obtain medium/long term road safety forecasts for each scenario.

« Benchmarking analysis: allows users to benchmark a country against a group of countries (e.g. all countries,
countries of similar economic or road safety performance).

Decision makers can better support road safety policy choices by exploiting the SafeFITS model in order to obtain
forecasting and benchmarking estimates:

« Fora“base case”scenario, solely on the basis of GNI and demographic indicators projections. This scenario serves
as a reference case for assessing the effects of interventions.

» Policy scenarios with several interventions, in addition to GNI and demographic developments. This allows one
to assess the cumulative impact of these interventions on the forecasted road safety outcomes, and the country’s
position globally or within a cluster of countries with similar economic and road safety performance.

Overall, the model can be used for the assessment of various policy scenarios of individual countries but also for road
safety benchmarking and forecasting (i.e. monitoring the global progress towards the road safety targets).

At a next stage, a new wave of historical data may allow further validation and adjustment of the model. New data will
allow better estimate future developments on the basis of longer historical trends, both as regards fatalities and as regards
key economy, exposure and SPI indicators. Additionally, further changes in programmes and measures implemented
in the various countries will allow accurate estimation of their effects on outcomes, improving the transferability of
estimates in other countries as well. It is therefore suggested to closely monitor global developments in data availability
and accuracy, so that the data are updated regularly and continuously, allowing the model to be improved with more,
and more accurate, data.
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1. INTRODUCTION

1.1 Background

Road accidents constitute a major social problem in modern societies, accounting for more than 1.25 million killed per
year globally (WHO, 2015). Road traffic injuries are estimated to be the eighth leading cause of death globally, and more
than half of the people killed in traffic accidents are people between the ages of 15 and 44.

In low- and middle-income countries, the rates of road traffic injuries are twice those of high-income countries and
continue to increase. This can be partly attributed to rapid motorization in many developing countries, without any
investment being made in road safety.

Current trends suggest that, unless action is taken, traffic injuries will become the fifth leading cause of death by 2030,
with the disparity between high- and low-income countries further increased (WHO, 2015).

In order to guide countries in taking concrete, national-level action, the United Nations drew up a Global Plan for the
Decade of Action for Road Safety 2011-2020. The Plan provides a context that explains the background and reasons
behind the declaration of a special decade by the General Assembly and serves as a tool to support the development
of national and local plans of action. It also provides a framework to allow coordinated activities at regional and global
levels. It proposes several national road safety activities, grouped into five pillars: road safety management, safer roads
and mobility, safer vehicles, safer road users and post-crash response.

General Assembly resolution 68/269 of 10 April 2014 on improving global road safety commended Member States that
had developed national road safety plans in line with the Global Plan of Action and encouraged those which had not
already done so to adopt such a plan. The resolution also recognized the importance of efficient movement of people
and goods and of access to environmentally sound, safe and affordable transportation.

The 2030 Agenda for Sustainable Development adopted by the United Nations Sustainable Development Summit 2015,
defined the Sustainable Development Goals (SDGs). The SafeFITS project supports United Nations Member States in
achieving SDG targets that are directly related to road safety:

« SDG target 3.6 aims to reduce global road traffic deaths and injuries by 50% by 2020, and

« SDG target 11.2 aims to provide access to safe, affordable, accessible and sustainable transport systems for all by
2030.
The project For Future Inland Transport Systems (ForFITS), funded by the United Nations Development Account and
finalized in 2013, aimed to facilitate knowledge-based transport policy decision-making related to CO2 reduction. The
project developed the ForFITS tool, which estimates expected amount of CO2 generated by the inland transport modes
for different transport policy options.

Within the above road safety context and using the ForFITS principles, the project Safe Future Inland Transport Systems
(SafeFITS) aims to facilitate knowledge-based transport policy decision-making related to reducing road traffic injuries.

1.2 SafeFITS Objectives

The overall objective of the SafeFITS project is to develop a road safety decision-making tool for national and local
governments both in developed and developing countries, based on the related scientific knowledge and data available
worldwide, with emphasis on recent academic research and project results (e.g. SUNFLOWER NEXT, RIPCORD-iSEREST,
DaCoTA, SafetyNet). The tool is intended to assist governments and decision makers in deciding on the most appropriate
road safety policies and measures so as to achieve tangible results. The model is based on historical road safety data and
relations between several road safety parameters, and provides information on different road safety scenarios.
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1.3 Overview of the report

The final report of the SafeFITS project presents the following:
« Literature review of the most relevant road safety studies and projects that can be used for the development of
the SafeFITS tool.
« Most relevant relations (causalities) identified between different road safety indicators / variables and effects.

o SafeFITS database with data on road safety indicators (fatalities and injuries, performance indicators, road
safety measures, economy and background) for all countries, which were used for the estimation of new global
causalities, through the development of statistical models.

o SafeFITS set of statistical models of global causalities, estimated on the basis of the database of road safety
indicators, allowing “intervention’, “forecasting” and “benchmarking” analyses within SafeFITS.

« SafeFITS tool, including three complementary modaules, all serving very common purposes in road safety policy
analysis:

° An “intervention analysis” module, to allow the user to forecast the safety effects of a specific road safety
measure or intervention for a given country and time period, all other things being kept constant.

°  A"forecasting”module, to allow the testing of combined scenarios of interventions (measures and programmes)
at national level.

° A"benchmarking” module, to allow the user to benchmark a country against other countries, by comparing
the road safety outcomes in relation to the basic road safety indicators, and by identifying the priority areas
that the country should focus on for improving its road safety.

The report, which is divided in two parts, is structured as follows:
Chapter 1 presents background information and introduces the SafeFITS project.
Part One comprises chapters 2 to 4.

Chapter 2 presents the methodology according to which the SafeFITS tool was based. It includes a description of the
conceptual framework which was designed for the SafeFITS project, as well as the steps followed in order to meet the
objectives of the project.

Chapter 3 presents the main results of the literature review concerning the causalities and relationships between the
indicators of each pillar and the road safety outcomes.

Chapter 4 presents the results from the detailed review on causal relations linking the 19 priority indicators selected
within the SafeFITS project to the outcome indicators (casualties and fatalities).

Part Two comprises chapters 5 to 9.

Chapter 5 presents an overview of the model, including a description of the SafeFITS tool and the analytical methods, in
terms of the model formulations and steps of the analysis on which the SafeFITS model development is based.

Chapter 6 presents the architecture of the project database in terms of indicators, data sources and definitions. It also
describes the procedures for the handling of missing values and other data limitations.

Chapter 7 presents the preliminary data analysis steps, which form the basis of the development of statistical models, as
well as the final statistical model, including the development of global models and separate models for different groups
of countries, and the validation of the models.

Chapter 8 presents and describes the SafeFITS tool in terms of the user input and model outputs for different modules
through indicative screens (“wire-frames”) of a future tool to be developed.

Chapter 9 summarizes and assesses the results of the SafeFITS project, the model limitations and future improvements,
and discusses the next steps.
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Safe Future Inland Transport Systems

METHODOLOGY

2.1 Conceptual framework

The design of the methodological framework for the SafeFITS project combines the five road safety pillars of the WHO
Global Plan of Action (WHO, 2011) with the concept of the SUNflower pyramid (SUNflower, 2002) and has been suitably
adjusted in order to better serve the needs of the project.

As a result, the road safety management system within the project is described as a structure that includes five layers:
economy and management, transport demand and exposure, road safety measures, road safety performance indicators,
fatalities and injuries; and five pillars: road safety management, road infrastructure, vehicle, user and post-crash services.
This structure is presented in table 2.1, along with example components for each layer/pillar combination.

The hierarchy of layers is as follows:

Thefirst layer, economy and management, reflects the structural, economic, cultural and regulatory characteristics
(i.e. policy input) of each country, that are related to road safety performance.

The second layer, transport demand and exposure, reflects the characteristics of the transportation system and
the exposure of the population due to urbanization and urban sprawl, modal split (share of trips per mode), road
network type, share of traffic (vehicle- and passenger-kilometres) of travel per mode and per road type etc., which
are all related to road risk.

The third layer, road safety measures (policy output), reflects the results of structural and economic characteristics.

To link these three layers to the actual road accident outcomes, an intermediate (fourth) layer specifies the
operational level of road safety in the country, containing road safety performance indicators (RSPI) on issues
related to the five pillars (e.g. speeding, drinking and driving, road network and the main features of the vehicle
fleet).

Final outcomes expressed in terms of fatalities and injuries (road casualties) are then necessary to understand
the scale of the problem. This information is found in the fifth layer and consists of different types of road risk
indicators.



Table 2.1
Structure of the road safety management system for the SafeFITS project

1. Economy and
management

2. Transport
demand and
exposure

3. Road safety
measures

4. Road safety
performance
indicators

5 Fatalities and
injuries

1. Road safety
management

Economic
Developments,
Strategy

and Targets,
Regulatory
framework
(compliance with
United Nations
regulations)

Transport Modal
Split (road/rail,
passenger/freight,
private/public),
Share of urban
areas, Weather
conditions

Assessment

of measures,
Data collection
and analysis,
International
comparisons,
Vehicle taxation,
Road pricing

Safety targets,
stakeholders’
involvement,
detail of analysis
for intervention
selection,
economic
evaluation

Fatalities / injuries
per million
inhabitants,
fatalities / injuries
per million
passenger cars,
fatalities / injuries
per 10 billion
passenger-km

2.Road
infrastructure

Existence of
motorways, of non-
paved roads, of road
tunnels, Existence
of guidelines (for
design, RSA etc.),
Legislation on
speeding

Exposure with
regard to road type,
Length of road per
road type, Share of
Motorway length
out of the total road
network, Number
of railway level
crossings

Treatment of High
Risk Sites, Road
Safety Audits,
Tunnel Road Safety
Management,
Improvement of
signage, Installation
of road restraint
systems, Lighting,
Speed limits in
urban areas, Traffic
Calming

Number of RSAs
conducted,
Percentage of High
Risk Sites treated

Fatalities / injuries
in motorways, in
2-lane rural roads, in
urban roads

PILLARS

3. Vehicle

Number of
registered
vehicles, Vehicle
age, Technical
inspection
legislation
(maintenance,
roadworthiness,
overweight, ADR)

Exposure with
regard to vehicle
type, Share

of PTW, HGV

/ carriage of
dangerous goods
vehicles in the
vehicle fleet

Renewal rate

of vehicle fleet,
Measures for
second-hand
vehicles, Vehicle
related roadside
controls,
Automated
driving

Global NCAP
score, Mean age
of the vehicle
fleet per vehicle
type, Existence of
safety equipment,
e-safety

Share of
motorcycle
fatalities out of the
total fatalities

Requirements and
regulations on
drivers'licensing,
Drivers'training,
Medical exams of
drivers, Legislation
on alcohol / use of
seatbelts / use of
helmets

Exposure with
regard to age and
gender

Enforcement,
campaigns, Road
safety education,
Training

Speeding /

Drink and drive
infringements,
Seatbelts use,
Helmets use,
Driver distraction,
Driver fatigue

Share of
pedestrian

/ bicyclist /
motorcyclist
fatalities out of
the total fatalities,
drink-driving-
related fatalities

5. Post-crash
services

Trauma
management
sector level of
development
Number of
hospitals

/ doctors /
Intensive Care
(IC) beds per
population

e-call, First aid
training, Existence
and organization
of trauma centres

Emergency
response time,
Type of field
treatment, Speed
of treatment in
hospital, Number
of ambulances
per population,
Number of good
Samaritans per
population

Death rate,
Hospitalization
in IC Unit,
Total length of
hospitalization
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2.2 Methodological steps

A literature review of existing research on accident casualties was undertaken for each of the pillars. It summarized
the causal relationships between policies or measures and road safety outcomes, emphasizing the complexity of these
relations and the difficulty of generalizing the results. The statistical data that were considered necessary to describe and
monitor road safety performance were also defined and the available data sources reviewed.

Based on the above findings, 19 indicators were proposed as priority indicators to be included in the SafeFITS model. A
focused literature review was then carried out to determine specific quantified causal relations and equations linking
these indicators with the road safety outcomes. As a result, 125 detailed causalities were identified, derived from some
95 different scientific studies, journal articles, reports, etc.

From the outcome of the literature review, several challenges in the development of the SafeFITS model were identified:

The relationships between indicators and road safety outcomes are complex and in some cases random. The literature
suggests that the effect of an indicator (e.g. economy, transport demand, measure or intervention) may vary considerably
among countries and time periods, and several contextual effects (known as modifying conditions) may affect the size
and type of the relationship between indicator and road safety outcome. Consequently, the problem is multidimensional,
and transferability of known causalities in a global context is not recommended.

Current knowledge on causalities isincomplete, as very few results are available for several key indicators. And since most
existing causalities identified in the literature are based on analyses from industrialized countries, it is highly unlikely that
these estimates can be safely transferred to emerging economies.

Data are lacking on several indicators and road safety outcomes at the international level. There are very few databases
with global road safety data and performance indicators, and in these databases there are several limitations due to
lack of data for several countries, especially developing countries. For example, safety performance indicators, which
are known to significantly associate with road safety outcomes, are only partially available, even for industrialized and
well-performing countries.

The main approaches adopted in the SafeFITS methodology are as follows:

« The methodology allows as many dimensions of the problem (road safety outcomes and indicators) as possible
to be taken into account.

o The model is based on new causalities, estimated from original statistical data analyses, taking into account
existing data for all Member States of the United Nations.

< An original database was created, bringing together data from different international sources for all countries,
and appropriate techniques were applied in order to address the lack of data in the statistical analyses.

3. LITERATURE REVIEW OF ACCIDENT CAUSALITIES
3.1 Introduction

In the last two decades, road safety research worldwide has made important progress in analysing road safety policies
and measures and assessing their effectiveness. These data and information regarding the relationship between
road fatalities and injuries on the one hand and economic and social development, transport system development,
infrastructure characteristics and conditions, road user behaviour, vehicle related factors, emergency response and post-
crash care conditions etc.,, on the other, should constitute the foundation of every road safety decision-making tool
aiming to provide information on future road safety outcomes based on historical road safety data.

Chapter 3 presents the main results of the pertinent literature review for each of the five pillars (road safety management,
road infrastructure, vehicle, user and post-crash services). It focuses on the causalities and relationships between each



of the two layers of the road safety management system, economy and management and road safety measures, and the
road safety outcomes (road casualties).

The chapter concludes with a general synthesis for all five pillars, together with a comprehensive review synthesis table
(table 3.1).

3.2 Road safety management

The road safety management pillar refers mainly to policy aspects such as the regulatory framework and compliance
with United Nations legal instruments, the existence of national road safety strategic plans, possibly with quantified
targets, the modal split of travel, as well as measures such as road pricing and vehicle taxation.

From the literature review, it could be seen that the safety impact of many of the various components within this pillar
has not been documented in the existing literature as “high” (see table 3.1). However, according to research, based on
common expectations, “these measures are potentially among the most drastic that can be taken to affect the number
of accidents” (Elvik et al., 2009).

In most cases this discrepancy is attributed to the increased complexity of the road safety management measures, making
the estimation of their safety effects difficult to quantify. Also, in many cases, the effect of the examined measures on
road casualties is indirect, which creates the need for a multiple step approach to identifying the causal relationship. This
creates a barrier to the related research, which limits the effectiveness and the generalization of the results.

Moreover, some of these measures are concerned with the design of the institutional framework for road safety policy,
whose causal relationship with the number of accidents and injuries is extremely complex. Therefore, it is difficult, and
perhaps not always possible or meaningful, to quantify the effects of such measures on accidents and injuries.

However, the safety impact of road safety management measures should not be underestimated. Although a quantified
high impact has not been provided in the existing research, it is generally accepted that the institutional framework
and road safety policy measures are a prerequisite for the effective implementation of measures in the other four pillars.

3.3 Road infrastructure

Research on the causalities of road casualties (fatalities and injuries) within the road infrastructure pillar is possibly
the most extensive of all the five pillars. Several studies and research programmes have examined the effects of road
infrastructure management issues and of road infrastructure measures on road casualties. A review was carried out of
the most relevant studies, handbooks, manuals and research projects that provide standardized and accurate methods
or tools for estimating the safety effects of infrastructure-related initiatives and measures.

From the literature review it can be seen that possibly the most important element in the economy and management
layer is the existence of motorways, whereas in the road safety measures layer, several measures are identified as being
of high importance: namely, the treatment of high-risk sites, the improvement of road alignment and sight distance,
the reconstruction and rehabilitation of roads, the cross-section improvements and roadside treatments, treatments in
intersections (channelization, roundabouts) and interchanges, the installation/improvement of road restraint systems,
treatments in horizontal curves, anti-skid treatments, construction of bypass roads, traffic-calming measures, upgrading
of pedestrian crossings and protection of railway level crossings.

A characteristic of the examined studies that is considered very useful in the development of the SafeFITS tool is the
nature of the produced results: either microscopic or macroscopic, or in some cases both microscopic and macroscopic.

Specifically, a number of studies deal with the development of specific accident prediction models (APMs) or crash
modification factors (CMFs) that predict accident frequency (or relative change in accident frequency, in the case
of CMFs) based on the values of geometric characteristics (e.g. curve radius, lane width, or shoulder width) or traffic
attributes (e.g. annual average daily traffic (AADT)).
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Such models and factors are very useful for estimating the safety effects of a specific treatment applied in a specific
location of the road, but are much less useful in summarizing the broad picture of expected overall improvement in
the road safety performance of a whole country or even a subnational jurisdiction if a large number of such measures —
along with measures in the other four pillars - are applied.

On the other hand, several other studies present results of a more macroscopic nature, presenting the safety impact of
each measure or initiative in a broader and more generalized way.

3.4 Vehicle

Improving vehicle safety is a key strategy used in addressing international and national road casualty reduction targets
and in achieving a safer road traffic system. It addresses the safety of all road users and currently comprises measures
to help avoid a crash or reduce injury in the event of a crash (crash protection). Improvements to vehicle safety results
from legislation, consumer information, the initiatives of individual manufacturers and product liability considerations
(SafetyNet, 2009-c).

Relevant policies and measures fall into the following basic categories:

1. Vehicle design, protective devices and safety equipment. This includes three distinct types of measures:

° active safety measures, which are intended to reduce the number of accidents, such as ABS, daytime running
lights;

° passive safety measures, which are intended to reduce the severity of injuries in the event of accidents, such
as vehicle crashworthiness assessment, pedestrian friendly car front;

° telematics and eSafety, such as Adaptive Cruise Control, Alcohol interlock.
2. Vehicle inspection measures and procedures, concerning either periodic or roadside technical inspection.

Several studies have examined the effects of vehicle-related interventions and measures on road casualties, with the first
category of measures being more extensively studied than the second. From the results of the literature review, it can
be stated that the most important elements in the economy and management layer are the application of vehicle safety
standards (e.g. Vehicle Type Approval), and the existence of regulations for hazardous goods transport and for periodic
vehicle inspection. In the road safety measures layer, the measures and vehicle equipment presenting the larger effect
on road safety are probably vehicle crashworthiness assessment programmes (e.g. EuroNCAP, USNCAP, Global NCAP),
airbags and child restraints.

When examining studies dealing with the safety impact of vehicle-related policies and measures, two levels of effects are
distinguished (Elvik et al., 2009) - the individual level, which is the effect on the individual vehicle or the individual user
of a specific type of vehicle equipment, and the aggregate level, which is the effect on the total number of accidents or
injuries in a society that results from the measure. There is no simple relationship between the effects of a measure at the
individual level and the effects of the same measure at the aggregate level.

In a large part of the literature, the effects of vehicle-related measures are studied at the individual level; thus,
conclusions about these measures’ overall safety impact, which are of interest to the SafeFITS project, are not readily
available. Nonetheless, it is clear that many measures involving vehicle design and safety equipment have contributed
significantly to reducing the number of fatalities and injuries in traffic.

An interesting issue that requires consideration is the safety impact of advanced technologies of Heavy Goods Vehicles
(HGV), such as:

» Advanced Emergency Braking Systems (AEBS) - Much research is being carried out on such technologies, and very
large estimates of the safety potential of such systems have been claimed following laboratory studies, but at an
individual level. However, their usefulness in addressing high-risk crash scenarios, as well as their feasibility, has
yet to be determined (SafetyNET, 2009-d).

« Lane Departure Warning System (LDWS) - Research results on the safety effect of LDWS are contradictory. It
has been claimed (ROSEBUD, 2006) that an LDWS enables drivers to react, on average, 0.5 seconds earlier than



without the system, with the effect of a 25% reduction in all accidents. However, it should be taken into account
that 25% of accidents related to lane departure of HGVs are a very small part of the total number of accidents
that are of interest to the SafeFITS project. In other references (SafetyNET, 2009-d), it is suggested that, since
times to collision in safety-critical lane changes are normally much less than one second, a driver does not have
sufficient time to respond to a warning before crashing, and lane change and merging crashes can probably
only be avoided by intervening systems. But these have their own problems: how to detect driver intentions and
how to intervene. This may be by taking over the steering from the driver or by providing feedback through the
steering wheel. The technical and operational feasibility of such systems has still to be demonstrated.

« Electronic Stability Control (ESC) - Several research efforts (SafetyNet, 2009-c), (SafetyNet, 2009-d), (Elvik et al.,
2009) have examined the safety impact of ESC in cars and have reported accident reductions ranging from 12%
to 40% (at individual level), depending on the type of accident. However, research on the safety effect of such
systems specifically for HGVs has not yet been sufficiently investigated.

e Under-run protection - Energy-absorbing front, rear and side under-run protection has been estimated to reduce
deaths in car to lorry impacts by about 12% (SafetyNET, 2009-c), (PROMISING, 2001). The measure has been
identified as having an acceptable C/B ratio (ROSEBUD, 2006); however, no exact figures for its safety effects were
identified through the meta-analysis methodology (Elvik et al., 2009).

3.5 User

Existing research on the causalities of road accidents related to the “User” pillar of the road safety management system
is extensive and a large number of policies, initiatives and measures have been applied and assessed. Several different
ways to categorize such measures can be found in the literature: according to user type (e.g. motorcyclists, pedestrians,
cyclists, young drivers, older drivers), according to the nature of the measures (e.g. training, legislation, enforcement,
education).

After examining the results of the literature review, no single policy or intervention can be identified as being of
significantly greater importance. Instead, several components of a diverse nature (e.g. related to training, licensing,
legislation, enforcement) may exhibit significant effects in reducing road fatalities and injuries.

The distinction between the individual level and the aggregate level of effects that was mentioned above for the “Vehicle”
pillar is also valid for many user-related measures. Thus, conclusions about the overall safety impact of some measures,
which are of interest to the SafeFITS project, were in many cases not readily available.

3.6 Post-crash services

Post-crash services (or post-impact care) refer to the framework aiming to reduce the severity of injury consequences
after a road accident has occurred. The type of help needed by victims of road accidents obviously varies according to
the severity of the injuries. In cases of minor injury, patients will often not be hospitalized and will treat themselves or
seek the help of a general practitioner. Optimal medical and psychological follow-up care at this level is very important
to alleviate pain and distress.

In major injuries, clinical experts (ETSC, 1999) have schematically defined the required post-impact care as a chain
consisting of different links. Help starts with action taken by the victims themselves or more often by bystanders. The
subsequent links in the chain are access to the emergency medical system, the help provided by the emergency services,
the delivery of medical care before arrival at the hospital, hospital trauma care and rehabilitative psychosocial care, for
those victims that have suffered debilitating injury.

Following examination of the review results, it can be stated that the most important elements in the economy and
management layer are the existence of a lead organization for the pre-hospital emergency care system, and the
availability of improvements in general medical care and medical technology.
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In the road safety measures layer, possibly the most important measures are an efficient land ambulance service and the
operation of Automatic Crash Notification (e-call).

However, the available research on the causal relationship between the performance and characteristics of the trauma
management system and road accident outcomes is limited and in most cases the safety impact is not quantitatively
defined through the application of scientifically solid procedures. Therefore, the results are based to a significant degree
on the expectations and general impressions of medical and transport experts who participated in the preparation of
the literature.

In cases where these expectations were contradictory among the examined reports (e.g. the impact of first-aid training
for commercial and public transport drivers), subjective judgment was applied for identifying the most suitable result.

3.7 Literature review synthesis

The review was organized taking into account the five pillars that form the road safety management system (WHO, 2011)
and schematically presented in table 2.1 of the present report.

The characteristics of the literature that were considered useful for the SafeFITS project are synoptically presented in
table 3.1. Specifically, the following information has been compiled:

« General reference information: Title of the reference, issue date and author/publisher.
« Information (geographical origin and date) on the data used for identifying the causal relationships.

« Information on each study’s methodology (e.g. meta-analysis, expert consultation, statistical modelling), form
of results (e.g. recommendations, CBA results, percentage of accident or fatalities reduction, etc., and nature of
results (macroscopic or microscopic - see also the related discussion below).

« Overall assessment of the reliability and usefulness of each reference for the SafeFITS tool development, using
a three-level qualitative scale (high/medium/low). The assessments are based on subjective expert judgment,
taking into account factors such as the applied methodology, the date of used data, the validity of assumptions
of each study and the relevance of the study results to the needs of the project.

« Specific rating of the usefulness of each reference for identifying causal relationships within each pillar and
for these two layers of the road safety management structure of table 2.1. (i.e. economy and management —
abbreviated as “Mng” - and road safety measures — abbreviated as “RSM” in table 3.1). For this rating a three-level
qualitative scale (high/medium/low) has also been applied.
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SafeFITS
Safe Future Inland Transport Systems

From the review of the literature, the following conclusions can be drawn, which are considered important for the
SafeFITS project:

Only limited information is available originating from studies in middle and low-income countries on accident
causalities. Many of these studies are not methodologically robust or they lack high-quality road safety data.
Taking into account the significant differences between developed and developing countries in all aspects of
road transport (from motorization level, common transport modes and exposure, to enforcement and use of
restraining equipment), it can still be a challenge to identify and quantify causal relations connecting policy
actions and measures to road fatalities and injuries in middle and low-income countries.

In some cases the causal relations are complex and several secondary factors can be affected by a measure, thus
complicating the estimation of the measure’s effect on accidents. An example of this is the implementation of
driver education in schools, so as to increase road safety. It was found that although the purpose of the measure
was to reduce accident involvement through better driver training, instead it resulted in early licensing and could
finally increase the proportion of young people involved in accidents (Roberts and Kwan, 2001).

In many cases, the intercorrelation of road safety measures and policies applied simultaneously may affect the
safety effects overall. The effects may be cumulative, or perhaps a beneficial measure, if applied on its own, may
have an adverse effect when combined with other measures. This issue has not yet been sufficiently explored.

Similarly, several policies and measures have an indirect effect on road casualties. Taking exposure control as an
example, in order to quantify the effect of measures affecting traffic volume on road casualties, it is important
to know both the effect of the measures on traffic volume and the relationship between traffic volume and the
number of accidents, which has been estimated as a “1% increase of volume resulting in 0.88% increase in the
number of accidents” (Elvik et al., 2009). This multiple step approach to identifying the causal relationship often
creates a barrier to relevant research, thus limiting the usefulness of the research results for the SafeFITS project.

In certain cases, the causal relationships identified in the literature were found to be incompatible with each other.
The incompatibility usually refers to the magnitude of the examined road safety effect, and not to the direction
of the effect (negative or positive), and can be attributed to a large number of reasons (e.g. methodological
weaknesses, study biases, data used, context of the study). This further complicates the identification of quantified
accident causalities.

Another point of interest, particularly evident in the road infrastructure pillar is the nature of the causality
results: microscopic (in-depth) or macroscopic. Specifically, a number of studies deal with the development
of specific accident prediction models (APMs) or crash modification factors (CMFs). Such models and factors
are useful for estimating the safety effects of a specific infrastructure treatment applied in a specific location
of the road network, but cannot be used to summarize the broad picture of expected overall improvement in
road casualties after the implementation of interventions of a greater scale. Furthermore, the safety impact of
an infrastructure-related treatment may vary significantly according to the specific treatment characteristics:
for example, according to Elvik et al., 2009, increasing curve radius in a horizontal curve can have an estimated
impact in accident number ranging from a 50% reduction (in the case of increasing a <200m radius to 200-400m)
to a 10% increase (when reconstructing a >1,000m radius curve as a straight segment).

Another important issue when analysing studies dealing, for instance, with the safety impact of the use of safety
equipment, is the distinction between individual versus aggregate level of safety effects (Elvik et al., 2009). The
individual level refers to the effect on the individual user of a specific type of safety equipment; the aggregate
level refers to the effect on the total number of accidents or injuries in a society that results from the measure.
There is no simple relationship between the effects of a measure at the individual level and the effects of the same
measure at the aggregate level.

An interesting example is the effect of seat belt wearing legislation (Elvik et al., 2009). The probability of front
seat fatalities is reduced by around 40%-50% when seat belts are worn. Increased use of seat belts is therefore
expected to reduce the number of fatalities.

However, a 10% increase in seat belt use will not necessarily reduce the number of total fatalities by 5%, and
there are many reasons for this. The number of fatalities is also influenced by several other factors and is also
subject to random fluctuations. More importantly, it is not certain that those who start using seat belts when this



becomes mandatory are a representative sample of all drivers. If the first drivers to use seat belts are those with the
lowest accident involvement rate, the decrease in the total number of fatalities will be smaller than the percentage
increase in seat belt use would suggest.

Many studies examine the effects of measures regarding the use of safety equipment at the individual level. Thus,
conclusions about the measures’ overall safety impact, which is of interest to the SafeFITS project, are not readily
available, and care should be exercised in interpreting the results.

Many of the causal relationships adequately quantified in the literature refer not to the total number of accidents
or injuries in a society, but only to the accidents affected by the examined measure or policy. For example, the
safety impact of Graduated Driving Licence (GDL) programmes refers only to accidents involving young drivers.
Similarly, accident reduction percentages attributed to the installation of automated speed cameras refer only to
accidents occurring in those sections where the speed cameras were installed. Therefore, the overall effect of such
measures on the total fatalities, injuries and accidents in a country cannot be directly obtained from the existing
literature and are difficult to estimate.

The above issues indicate that the development of a model linking the layers of economy and management and road
safety measures to the road safety outcomes cannot safely be based only on the causal relationships as identified in the
literature, since in many cases the relationships have not been adequately quantified, and especially in middle and low-
income countries, the reliability of the identified relationships can be limited.

On the basis of the above, a detailed review of selected causalities was undertaken in order to further explore the data
and information available on those indicators for which stronger evidence appears to exist on their effects on road safety
outcomes.

More specifically, the next step of the investigation examined whether there are sufficiently robust causalities for a
selected set of indicators (from all layers and pillars of the SafeFITS conceptual framework) for developing a model based
on the causalities of a selected set of indicators.

4. FOCUSED REVIEW OF DETAILED CAUSALITIES
4.1 Review of detailed causalities for the priority indicators

Following the literature review of the most relevant road safety studies and projects for the development of the SafeFITS
model and the identification of the required statistical data, the following 19 priority indicators were proposed for
inclusion in the model:

—_

GDP per capita (indicator 101).

Country has a national road safety strategic plan (indicator 102).

Country has time-based, quantified national road safety targets (indicator 103).

Country has a clearly empowered agency leading road safety (indicator 104).

Country has a defined allocation of expenditure for dedicated road safety programmes (indicator 105).
Share of trips / traffic per mode (indicator 106).

Country has a target to eliminate high-risk roads (indicator 107).

Number of passenger cars per 1,000 inhabitants (indicator 108).

o © N O U W N

Share of powered two-wheelers in the vehicle fleet (indicator 109).

10. Country has a comprehensive helmet use law (indicator 110).

11. Country has systematic policies and practices in place for Road Safety Audits of new road projects (indicator 111).
12. Number of enforcement controls (speed, alcohol, seat belt, helmet etc.) per 1,000 population (indicator 112).

13. Roadside police alcohol tests per 1,000 population (indicator 113).
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14. Roadside police speed checks per 1,000 population (indicator 114).

15. Share of High Risk Sites treated (indicator I15).

16. Percentage of rural road network not satisfying design standards (indicator 116).
17.Helmet wearing rates for powered two-wheelers (indicator 117).

18. Seat belt wearing rates on front seats of cars (indicator 118).

19. Mean EMS response time (indicator [19).

A detailed review was performed to identify quantifiable causal relations linking the 19 priority indicators to the
outcome indicators (casualties and fatalities). The references examined per pillar were scrutinized in order to identify
such relations, and further, more detailed references were sought (e.g. research papers in journals, conferences and
workshops, other relevant publications), in which such causal relations could possibly be established. In the following
paragraphs and in tables in appendix A, the results are summarized for each of the priority indicators.

4.1.1 GDP per capita

According to the review, the identified associations of GDP changes to fatality rates in the relevant literature, which were
considered useful for the development of the SafeFITS tool, are the models proposed by Kopits and Cropper and by
Yannis et al.

At a first glance the models may seem contradictory: the Kopits and Cropper model suggests a non-linear relation, with
increasing fatality rates as GDP increases at low GDP per capita levels, and decreasing fatality rates as GDP increases at
higher levels. Therefore in high-income EU countries one would expect a decrease in fatality rates as a result of GDP
increase. Instead, Yannis et al. identified a statistically significant annual increase of fatality rates as GDP increases, and a
statistically significant annual decrease of fatality rates as GDP decreases.

It should, however, be pointed out that the Kopits and Cropper study focuses on long-term GDP changes, with resulting
changes in motorization levels, whereas the EU model by Yannis et al. is better suited for periods of short-term economic
recessions in already developed countries.

4.1.2 Country has a national road safety strategic plan

A single analysis of the effects of a road safety programme in Malaysia was identified, reporting an average 5% reduction
in fatalities per year during the first six years. However, this research cannot establish a quantifiable causal relation on its
own. Instead, more comprehensive research efforts based on data from multiple countries (DaCoTA, 2012; Papadimitriou
and Yannis, 2013) indicated that road safety management indicators were not found to be significant predictors of the
mortality and fatality risk rates.

As stated by Elvik et al. (2009), an important characteristic of such measures is that the objectives are very complex and
often conflicting, and improving road safety is often not the only objective, and in many cases, not the most important.

Furthermore, the measures themselves are often complex and several variations may exist. Since the effects largely
depend on the way these measures are designed, implemented and used, it is often very difficult to make generalizations.
However, research, based on common expectations, has suggested that “these measures are potentially among the
most drastic that can be taken to affect the number of accidents” (Elvik et al., 2009). In most cases this discrepancy is
attributed to the increased complexity of the road safety management measures, making the estimation of their safety
effects very difficult to quantify.

4.1.3 Country has time-based, quantified national road safety targets
The existing studies examining the effect of road safety targets on road safety are few and their results are ambiguous or

even contradictory. The problem in determining the effects of road safety targets on road safety is complex.

Firstly, there are relatively few units of observation (i.e. few countries have set quantified targets), while there are many
factors affecting road safety for each unit of observation. It is therefore difficult to rule out the effects of confounding
factors (Elvik et al., 2009).



Secondly, a quantified road safety target does not, by itself, directly influence road safety. The causal mechanism
includes the actual implementation of effective road safety programmes (Elvik, 2001). Therefore, in many cases, although
quantified road safety targets were set, no significant road safety outcome was recorded because the required road
safety programmes were not implemented effectively.

The only existing comprehensive studies of the effects of quantified road safety targets in road fatalities are those by Elvik
(2001) and Wong et al. (2006), which have produced similar results. The average of the above results, a 0.85% per year
reduction in fatalities, is proposed as a best estimate for high-income countries. Although in both studies statistically
significant associations were identified, the results are not adequate to establish a solid causal relationship, and this
reduction estimate should be used with caution.

Meta-analysis studies and multivariate statistical-mathematical models were not identified for indicator 103. And no
studies whatsoever were identified for middle- and low-income countries, possibly because setting quantified road
safety targets is not common practice in such countries.

4.1.4 Country has a clearly empowered agency leading road safety

From the review of the literature, it is evident that a quantitative causal relation linking the existence of a clearly
empowered agency leading road safety and road safety outcomes has not yet been established, and it is generally
accepted that it is very difficult to determine the specific effects of road safety management initiatives, due to their
complex nature, the different variations and the different ways they are designed, implemented and used. Thus, the
impact of the existence of such an agency cannot be quantitatively determined.

4.1.5 Country has a defined allocation of expenditure for dedicated road safety programmes

From the review of the literature, it is also evident that a quantitative causal relation linking the existence of a defined
allocation of expenditure (budget) for dedicated road safety programmes and road safety outcomes has not yet
been established (same as for agency leading road safety). Thus, the impact of this indicator cannot be quantitatively
determined.

4.1.6 Share of trips/traffic per mode

In table A.6 (appendix A) of the present report, the relations regarding indicator 106 (“Share of trips/traffic per mode”)
are comparatively presented. From the review it is evident that existing relevant studies have varying assumptions and
cannot be directly compared to each other. As far as studies of individual effects are concerned, the study of Allsop and
Turner could be useful for SafeFITS. However, the data are old and refer to a restricted geographical area (London).

4.1.7 Country has a target to eliminate high-risk roads

From the review of the research, it can be seen that no quantitative causal relation has yet been established linking a
national target to eliminate high-risk roads with road safety outcomes. It is difficult to determine the specific effects of
road safety management initiatives. This is due to their complex nature, the different variations and the different ways in
which they are designed, implemented and used.

4.1.8 Number of passenger cars per 1,000 inhabitants

From the literature review, it can be deduced that the statistical models that describe the relation of motorization rate
to road fatalities are not universal. Instead there are significant differences in the identified patterns and the magnitude
of effects between countries or groups of countries. These differences could possibly be attributed to other factors
influencing road safety, such as legislation, and road safety budget and strategy, and can be found in the models (Yannis
et al.,, 2007a) (Yannis et al., 2011).

Especially in the latter, it becomes evident that, although some of the examined countries exhibit a breakpoint in road
fatalities within a narrow range of motorization rate values (implying perhaps similar social and economic conditions
and/or similar road safety culture), this range differs among certain subgroups in the examined countries.
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4.1.9 Share of powered two-wheelers in the vehicle fleet

According to the review, the only identified association of the percentage of powered two-wheelers (PTWs) in the vehicle
fleet to fatality rates that was considered useful in the context of the SafeFITS project is the group of statistical models
proposed by Yannis et al., 2007a. However, significant differences in the identified patterns and the magnitude of effects
between countries or groups of countries can be identified, and the generally applied distinction between high-income
and middle- and low-income countries seems insufficient for the needs of the SafeFITS model.

4.1.10 Country has a comprehensive helmet use law

Table A.10 (appendix A) presents all of the abovementioned relations regarding indicator 110 (“Country has a
comprehensive helmet use law”). Indicators 109 and 110 are useful only in estimating the effects on PTW fatalities alone.
According to IRTAD data (OECD, 2013), these represent approximately 10% to 30% of annual fatalities in IRTAD countries.

In order to homogenize and compare results between different studies of individual effects, the following assumptions
were made:

1. Only safety effects expressed in PTW fatalities per 10,000 registered PTWs were taken into account, since the
introduction or repeal of helmet laws (associated with the examined differences in helmet use rates) was found
to significantly affect PTW registrations and thus exposure to risk. Specifically, the repeal of helmet laws was
found to have a positive effect on PTW registrations and PTW vehicle-kilometres, and examination of changes in
fatalities alone (i.e. not taking registrations into account) would probably lead to an overestimation of the adverse
safety effect.

2. To compare results from studies examining the positive effects of helmet law introductions to the results from
studies analysing the negative effects of helmet legislation repeals, the latter were reversed. For example the
75% increase in PTW fatalities per 10,000 registered PTWs reported for Louisiana (NHTSA, 2003) after repeal
of the universal helmet law, was considered to correspond to a (100-175) / 175 = 43% reduction, assuming a
hypothetical reverse scenario of a universal helmet law introduction.

Based on the above, a comparison of the results of individual effects studies for high-income countries reveals a minimum
10% reduction of PTW fatalities per 10,000 registered PTWs (Mounce et al., 1992) for Texas 1989 law and a maximum
43% reduction of PTW fatalities per 10,000 registered PTWs, for Louisiana (NHTSA, 2003), with a best estimate of a 20%
reduction proposed for the purposes of the SafeFITS project.

The formal meta-analysis approach of Elvik et al. (2009) proposes, as a best estimate, a 26% reduction in fatalities after
the introduction of a comprehensive helmet use law. But although the methodology applied in Elvik et al. (2009) for the
estimate deduction is more rigorous and comprehensive, the original studies that were analysed are older, mostly from
between the 1960s and the 1990s.

Regarding the reviewed mathematical-statistical models on the effects of the indicator 109, it was found that the models
by Houston and Richardson (2008) are based on a larger database than the model developed by Branas and Knudson
(2001) and by Morris (2006). They control for more possibly correlated parameters and address more reliably the issue
of partial coverage helmet laws by using a trichotomous independent variable for helmet legislation (none, partial and
comprehensive). Furthermore, the models are available for three different types of fatality rates (per 10,000 registered
motorcycles, per 100,000 population and per 10 billion vehicle miles of travel (VMT)).

However, the models were based entirely on United States data and no comparable international studies were identified
during the review. Although the results are comparable to the results of South-European studies, application of these
models to other high-income countries and even more so to low- and middle-income countries should be done with
caution, and further validation of the results will be required.

4.1.11 Country has systematic policies and practices in place for road safety audits of new road
projects

Generally, the effects of performing road safety audits (RSAs) can be estimated comparing accidents during the first
years of operation on roads that have been audited to similar roads that were not audited. Unfortunately, very few such



studies were identified in the literature, and none was identified on the overall effects of establishing RSA policies and
practices at a nationwide level. A further difficulty in evaluating the effects of RSAs, also mentioned in ROSEBUD (2006),
is that the effects of road safety audits depend on the implementation of the recommendations made by the auditor.

It can be seen from the literature that only studies examining the individual effects of specific RSA programmes in high-
income countries were identified, the results of which range from a minimum of 12.5% to a maximum of 70% reduction
of accidents in audited traffic schemes, as compared with non-audited ones. However, these accident reduction ratios
refer only to specific road sections that were audited, and do not represent an overall nationwide accident reduction that
can be attributed to the implementation of systematic RSA policies and practices.

4.1.12 Number of enforcement controls (e.g. speed, alcohol, seat belt, helmet) per 1,000
population

From the review it was found that limited quantitative information on the absolute level of enforcement, and “low” or
“heavy” traffic police activity is not always numerically defined. Or, in cases where numbers do exist, they are measured
in different ways from one study to another.

And most studies examining the effect of enforcement on road safety focus on specific enforcement types (e.g. speeding,
seat belt and helmet use). Causal relations linking the overall enforcement intensification with fatalities, casualties or
accidents are very limited in the literature.

No studies were identified that examine the road safety effect of enforcement in middle- and low-income countries. For
studies of individual effects, the results of Newstead et al. (2001) from Queensland, Australia, could possibly be used, but
taking into account the significant limitations concerning the estimation of the number of controls per hour and the
population of the area estimated in the middle of the implementation period.

A more generalized estimation, based on meta-analysis, has been presented in ESCAPE (2001). This approximate
summary relationship between the extent of enforcement and the change in the number of injury accidents is probably
the most useful for SafeFITS quantitative relation that can be identified in the existing literature, despite the assumptions
that were required for its development.

An attempt to statistically model the effects of enforcement on road safety has been made by Yannis et al. (2007).
However, the strong regional variations that were discovered and the analysis of data only from one single (small)
country, i.e. Greece, restrict the generalization of the research results.

4.1.13 Roadside police alcohol tests per 1,000 population

From the review of existing studies on the safety effects of alcohol enforcement, it is evident that although a large
number of relevant studies have been published, it is difficult to identify consistent quantitative relations due to the
diversity of the results. A difficulty encountered are the variations in police methods applied in alcohol controls that may
influence road safety effects.

Another issue that further complicates the establishment of a causal relation and is not addressed in all but one of the
examined studies (Diamantopoulou and Cameron, 1998) is that there is evidence that suggests that some drink-drivers
faced with intense enforcement, heightened by intense publicity, may change their travel behaviour and use relatively
unsafe minor roads.

Whether or not the effects of enforcement can persist over many years is a question that remains to be answered. And no
studies were identified that examine the road safety effect of enforcement in middle- and low-income countries.

As far as studies of individual effects are concerned, no direct comparison of the relations can be performed, since in
all eight identified relations (see table A.13), both the level of enforcement and the nature of the results are measured
in different - not comparable — ways. As a best estimate possibly depicting the overall effect on the total number of
casualties, the estimation presented by Elvik (1999) is proposed, which indicates that a three times increase in alcohol
enforcement efforts can result in a 1.15% reduction of casualties.

Probably the most useful information on the effects of alcohol enforcement on road safety can be retrieved from meta-
analysis studies, such as ETSC (2003), (Elder et al., 2002) and Elvik et al. (2009).
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The most comprehensive such study is the analysis included in Elvik et al. (2009), according to which the implementation
of alcohol testing is related to a 9% reduction of total accidents in affected road sections (-13% for Australia).

Finally, interesting attempts to statistically model the effects of alcohol enforcement on road safety have been made
by Henstridge et al. (1997) for Australia and by Yannis et al. (2008) for Greece. However, both models originate from
countries with unique characteristics as far as the effect of alcohol enforcement is concerned, and in both studies strong
regional variations were discovered.

4.1.14 Roadside police speed checks per 1,000 population

There is limited quantitative information on the absolute level of speed enforcement, and “low” or “heavy” traffic police
activity is not always numerically defined. Or, in cases where numbers do exist, they are measured in different ways from
one study to another.

And no studies examining the road safety effect of speed enforcement in middle- and low-income countries were
identified.

For individual effects, no direct comparison of the relations can be performed, since in all eight identified relations (see
table A.14), either the level of enforcement or the nature of the results are measured in different and incomparable ways.

As a best estimate possibly depicting the overall effect on the total number of casualties, the estimation presented by
Elvik (1999) is proposed, which indicates that a three times increase in speed enforcement efforts can result in a 3.94%
reduction of casualties.

A more generalized estimation, based on meta-analysis, but lacking the information on the “amount” of speed
enforcement, has been presented in Elvik et al. (2009). According to this, a stationary visible speed enforcement
programme can result in a 17% reduction in the number of accidents in the affected road sections (95% confidence
intervals: -31% to -2%).

An attempt to statistically model the effects of speed enforcement on road safety has been made by Yannis et al. (2007).
However, the strong regional variations that were discovered and the analysis of data only from a single (small) country,
i.e. Greece, restrict the generalization of the research results.

4.1.15 Share of high-risk sites treated

According to the review of the literature, only studies examining the individual effects of specific high-risk sites treatment
programmes in high-income countries were identified, the results of which differ between urban and rural areas. They
also range from a minimum of 41.8% to a maximum of 48.2% reduction in accidents in rural areas and a minimum of
27.0% to a maximum of a 31.2% reduction in accidents in urban areas. As a best estimate of effects, a 43% reduction in
injury accidents in rural areas and a 30% reduction in urban areas is proposed, which is also the best estimate provided
by the meta-analysis of Elvik et al. (2009).

This accident reduction ratio, however, refers only to the specific high-risk sites that were treated, and does not represent
an overall nationwide accident reduction that can be attributed to the implementation of high-risk site programmes and
can be related to the share of high-risk sites treated.

Thus the impact of the percentage of high-risk sites that are treated, and therefore the final results of the identification
of causalities for this indicator 115 (see table 4.2), are marked as n/a (“not available”).

4.1.16 Percentage of rural road network not satisfying design standards

A causal relationship linking the percentage of rural road network not satisfying design standards to road safety outcomes
cannot be established from the existing research. And the identified trends in accident reduction are of insufficient detail
and reliability to be exploited within the SafeFITS project.

4.1.17 Helmet wearing rates for powered two-wheelers

Table A.17 (appendix A) presents all the relations regarding indicator 117 (“Helmet wearing rates for powered two-
wheelers”).



Most of the studies refer to various States in the United States. Two refer to other high-income countries, and only one
to middle- and low-income countries, in which there is no comparable information for fatalities, but only on fatalities
among injured and hospital admitted powered two-wheelers (PTWs). Therefore, the safety effects estimated in middle-
and low-income countries are not comparable to those estimated in high-income countries.

Another interesting observation is the large differences in observed helmet wearing rates between high-income and
middle- and low-income countries. In most of the examined studies in high-income countries, observed helmet wearing
rates range from approximately 50%-60%, when no helmet laws are effective, to over 95% after the implementation of
helmet laws. On the other hand, in middle- and low-income countries, very low helmet wearing rates were reported,
such as 4.5% (Thailand).

In order to homogenize and compare results between different studies of individual effects, the following assumptions
were made:

1. Only safety effects expressed in PTW fatalities per 10,000 registered PTWs were taken into account, since the
introduction/repeal of helmet laws (associated with the examined differences in helmet use rates) was found
to significantly affect PTW registrations and thus exposure to risk. Specifically, the repeal of helmet laws was
found to have a positive effect on PTW registrations and PTW vehicle-kilometres, and examination of changes in
fatalities alone (i.e. not taking registrations into account) would probably lead to an overestimation of the adverse
safety effect.

2. To compare results from studies examining the positive effects of helmet law introductions to the results from
studies analysing the negative effects of helmet legislation repeals, the latter were reversed. For example the 75%
increase in PTW fatalities per 10,000 registered PTWs reported for Louisiana (NHTSA, 2003) after repeal of the
universal helmet law was considered to correspond to a (100-175) / 175 = 43% reduction, assuming a hypothetical
reverse scenario of a universal helmet law introduction.

Based on the above, regarding individual effect studies for high-income countries, the following can be stated:

« The minimum effect was reported in the State of Texas (USA) (Mounce et al., 1992), with a corresponding decrease
in PTW fatalities per 10,000 registered PTWs of 0.19 percentage points per 1 percentage point increase in helmet
wearing rates (increase by 54 percentage points in helmet use resulted in a 10% decrease in fatalities).

« The maximum effect was reported in the State of Louisiana (USA) (NHTSA, 2003) with a corresponding decrease
in PTW fatalities per 10,000 registered PTWs of 0.89 percentage points per 1 percentage point increase of helmet
wearing rates (decrease by 48 percentage points in helmet use resulted in a 75% increase in fatalities).

« A proposed best estimate of the effect, estimated as the average of the four comparable studies, is a 0.58
percentage point decrease in PTW fatalities per 10,000 registered PTWs per 1 percentage point increase in helmet
wearing rates.

4.1.18 Seat belt wearing rates on front seats of cars

Table A.18 (appendix A) presents all the relations regarding indicator 118 (“Seat belt wearing rates on front seats of cars”).

No studies were identified that examine the road safety effect of seat belt wearing rates in middle- and low-income
countries. By homogenizing and comparing the results of individual effects studies for high-income countries, the
following remarks were made:

The minimum effect was reported in the State of Delaware (USA) (NHTSA, 2008), where an increase of fatalities of 0.06
percentage points per 1 percentage point increase of seat belt wearing rates was observed (increase by 18.9 percentage
points in seat belt use resulted in an increase of +1.2% in fatalities).

The maximum effect was reported in the State of Washington (USA) (Salzberg and Moffat, 2004) with a corresponding
decrease of fatalities of 1.34 percentage points per 1 percentage point increase of seat belt wearing rates (increase by 10
percentage points in seat belt use resulted in a decrease -13,4% in fatalities).

A proposed best estimate of the effect, estimated as the average of the six comparable studies is a decrease of fatalities
of 0.52 percentage points per 1 percentage point increase of seat belt wearing rates.

The more rigorous meta-analysis methodology of Elvik et al. enhances the validity of the estimates, however the results
are based on older studies, mostly from the 1970s to the 1990s.
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4.1.19 Mean emergency medical service (EMS) response time

Table A.19 (appendix A) presents the relations regarding the indicator 119 (“Mean EMS response time”). Although existing
studies strongly indicate that a reduction in EMS times improves road safety performance, the effects have not been
quantitatively estimated. The only relation that could potentially be useful is that mentioned in the study by Bernard-
Gely (1998), that the consequences of an accident can be reduced by 1% for every minute saved in EMS response time.

However, as no details were available regarding the development of the above relation (e.g. data origin, limitations,
possible biases), it was decided not to be taken into account in the SafeFITS project.

4.2 Synthesis of identified relations - detailed causalities

The previous paragraphs presented the results of a focused literature review aiming to determine specific detailed
causalities and equations linking the priority indicators to fatalities and injuries. Over 200 references were examined and
a total of 125 detailed causalities were identified from approximately 95 different studies, journal articles, reports, etc.

Table 4.1 presents the total number of identified detailed causalities per indicator, further categorized according to
country type (high-income vs. medium- and low-income), and according to type of study. The table also includes studies
that attempted to develop a causal relationship but finally concluded that such a relationship was not statistically
significant.

From a detailed review of the literature, several quantitative relations that link the model’s priority indicators to road

safety outcomes (fatalities and injuries) were identified, as shown in table 4.2.

Table 4.1
Total number of identified detailed causalities per indicator

101 GDP per capita 3 2 1 1 0 2

102 Country has a national road safety ) 1 1 1 0 1
strategic plan

103 Cogntry has time-based, quantified 7 7 0 6 0 1
national road safety targets

104 Country has'a clearly empowered 1 1 0 0 0 1
agency leading road safety
Country has a defined allocation of

105 expenditure for dedicated road safety 1 1 0 0 0 1
programmes

106 Share of trips / traffic per mode 4 3 1 2 0 2

107 Cpuntry has a target to eliminate 0 0 0 0 0 0
high-risk roads

108 !\lumber of passenger cars per 1,000 5 1 1 0 0 5
inhabitants
Share of powered two-wheelers in

[t the vehicle fleet 2 ! ! ! 0 !

110 Country has a comprehensive helmet 24 23 1 15 4 5
use law
Country has systematic policies and

111 practices in place for Road Safety 3 3 0 3 0 0
Audits of new road projects




Number of identified detailed relations

- Middle- ; A
Indicator High- and low- Studies of Meta- Statistical -

income 5 individual analysis multivariate
. income A
countries . effects studies models
countries

Number of enforcement controls
112 (speed, alcohol, seat belt, helmet etc.) 7 7 0 2 4 1
per 1,000 population

Roadside police alcohol tests per

i 1,000 population

Roadside police speed checks per
1,000 population

115 Share of High Risk Sites treated 12 12 0 9 3 0

Percentage of rural road network not

114

16 satisfying design standards ! ! 0 0 ! 0

17 Daytime helmet wearing rates for 12 1 1 12 0 0
motorcycles

18 Seat belt wearing rates on front seats 13 13 0 7 6 0
of cars

119 Mean EMS response time 3 3 0 3 0 0

TOTAL 125 118 7 74 28 23

Table 4.2

Preliminary list of detailed causalities with increased usefulness for SafeFITS

Model priority indicator Detailed causalities with increased usefulness for SafeFITS

Low-and
Middle-
income

countries

Description Pillar High-income countries

Indiv. effects studies -
minimum
Indiv. effects studies -
. n/a n/a
maximum
Indiv. effects studies -
. Economyand | Economy and .
|01 | GDP per capita best estimate
Management | Management
Meta-analysis studies n/a n/a
Yannis et al. (2014): short term
Statistical - Mathematical | GDP flunctuatons Kopits and Croper
Models Kopits and Croper (2005): long- (2005)
term trends
Indiv. effects studies -
minimum
Indiv. effects studies - n/a yes=>-5%in
Country hasa maximum fatalities per year
02 |y simegic | Mansgement | Management | M effects studies-
plan y 9 9 9 best estimate
Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a
Models
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Model priority indicator

Description

Detailed causalities with increased usefulness for SafeFITS

Study Type

High-income countries

Low-and
Middle-
income

countries

Indiv. effects studies - yes =>-0.77% in fatalities per
minimum year
Country has Indiv. effects studies - yes =>-0.92% in fatalities per n/a
-~ maximum year
103 | quantified L e Indiv. effects studies - yes =>-0.80% in fatalities per
. Management | Management .
national road best estimate year
safety targets Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a
Models
Indiv. effects studies -
minimum
Country Indl\{. effects studies - n/a n/a
has a clearly maximum
Economyand | Economyand . .
104 | empowered Indiv. effects studies -
. Management | Management .
agency leading best estimate
road safety Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a
Models
Indiv. effects studies -
minimum
Country has . . -14% in public transport => +4%
adefined Irr:‘gz.;szncts Sales- in number of injuries n/a
aIIocatlc?n of Economyand | Economy and : ' (urban environment only)
105 | expenditure Management | Management Indiv. effects studies -
for dedicated 9 9 best estimate
road safety Meta-analysis studies n/a n/a
programmes
Statistical - Mathematical
n/a n/a
Models
Indiv. effects studies -
minimum
Indiv. effects studies - n/a
maximum
Percentage of Transport Economyand | Indiv. effects studies -
106 demand and )
traffic per mode Management | best estimate
Exposure
Meta-analysis studies n/a n/a
Statistical - Mathematical Bhalla fe tal.(2007)
Models n/a - after further
elaboration
Indiv. effects studies -
minimum
Indiv. effects studies - / y
Country has maximum e e
o7 |2 ’Farget to . EmyEnt] | [ Indiv. effects studies -
eliminate high- | Management | Infrastructure .
. best estimate
risk roads
Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a
Models




Model priority indicator

Description

Detailed causalities with increased usefulness for SafeFITS

Study Type

Indiv. effects studies -

High-income countries

Low-and
Middle-
income

countries

minimum
Indiv. effects studies -
- n/a n/a
maximum
N:sTeaereorf Economy and Indiv. effects studies -

log | P 9 Y Vehicle best estimate
cars per 1000 Management
inhabitants Meta-analysis studies n/a n/a

Yannis etal. (2011) and Yannis et al
Statistical - Mathematical | Yannis et al. (2007a) - model ’
. . , (2007a) - model
Models selection according to country’s
. . o for Turkey
socioeconomic conditions
Indiv. effects studies -
minimum
Indiv. effects studies -
. n/a n/a
maximum
Indiv. effects studies -
Share of best estimate
wered two- Transport - -

o9 | P° . demandand | Vehicle Meta-analysis studies n/a n/a
wheelers in the Exposure .
vehicle fleet P Yannis et al.

(2007a) - model
Statistical - Mathematical | T@nnis etal- (2007a) -model ’ selection
selection according to country’s | according
Models . . . §
socioeconomic conditions to country’s
socioeconomic
conditions
Indiv. effects studies - yes =>-10% in PTW fatalities per
minimum 10,000 registered PTWs
Indiv. effects studies - yes =>-43% in PTW fatalities per
i 10,000 registered PTWs n/a
Country hasa Economy and maximum !
110 | comprehensive Mana el)'lnent User Indiv. effects studies - yes =>-20% in PTW fatalities per
helmet use law 9 best estimate 10,000 registered PTWs
Meta-analysis studies yes =>-26% in PTW fatalities n/a
Statistical - Mathematical Houston and Richardson (2008) | n/a
Models
Indiv. effects studies -
Country has T AT
systematic Indiv. effects studies - y /
policies and maximum n/a e

1 practices in Road Safety Road Indiv. effects studies -
place for Road Measures Infrastructure best estimate
Safety Audits
of new road Meta-analysis studies n/a n/a
projects Statistical - Mathematical

n/a n/a
Models
Indiv. effects studies -
minimum
Number of Indiv. effects studies - 198 controls per 1,000 popula.tlon
. annually => 14.9% reduction in n/a
enforcement maximum g .
fatal accidents (network wide)
controls (speed, . .
Road Safety Indiv. effects studies -
112 | alcohol, seat User .
Measures best estimate
belt, helmet
etc) per 1,000 Meta-analysis studies ESCAPE (2001): Figure 3.2.12.1 n/a
population ; }
Statistical - Mathematical Yannlls et a!. (2007b) - after ,
consideration of the model's n/a

Models

transferability
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Model priority indicator

Description

Detailed causalities with increased usefulness for SafeFITS

Study Type

High-income countries

Low-and
Middle-
income

countries

Indiv. effects studies -
minimum
- : Not comparable results
Indiv. effects studies -
maximum n/a
Indiv. effects studies - 3times increase in aIcohpI
. enforcement =>-1.15% in total
best estimate )
casualties
3 Rloacrl\ﬂ?e police | poad Safety u yes=> -9% in total accidents
alconoftests per Measures B in affected road sections (all
1,000 population (s
Meta-analysis studies el . . . n/a
yes =>-13% in total accidents in
affected road sections (Australia
and New Zealand)
Henstridge et al. (1997) and
Statistical - Mathematical | Yannis et al. (2008) - after n/a
Models consideration of the models’
transferability
Indiv. effects studies -
minimum
- - Not comparable results
Indiv. effects studies -
maximum n/a
Roadside police Indiv. effects studies - 3 times increase in speeq
. enforcement =>-3.94% in total
speed checks Road Safety best estimate .
114 User casualties
per 1,000 Measures
population stationary visible enforcement =>
Meta-analysis studies -17% in total accidents in affected | n/a
road sections
Statistical - Mathematical | Y2 €tal- (2007b) -after
consideration of the model’s n/a
Models L
transferability
Indiv. effects studies -
minimum
Indiv. effects studies -
maximum it i
Share of High iRk Road . .
115 e Performance Indiv. effects studies -
Risk Sites treated . Infrastructure .
Indicators best estimate
Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a
Models
Indiv. effects studies -
minimum
Percentage Indl\{. effects studies - n/a n/a
of rural road Road Safety Road maximum
116 | network not Performance Infrastructure Indiv. effects studies -
satisfying design | Indicators best estimate
standards Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a
Models




Model priority indicator

Description

Detailed causalities with increased usefulness for SafeFITS

Study Type

Indiv. effects studies -
minimum

High-income countries

1 percentage point increase in
helmet wearing rates =>0.19
percentage points decrease

in PTW fatalities per 10,000
registered PTWs

Indiv. effects studies -

1 percentage point increase in
helmet wearing rates => 0.89

Low-and
Middle-
income

countries

. percentage points decrease n/a
Daytime helmet | Road Safety maximum in PTW fatalities per 10,000
117 | wearingratesfor | Performance | User registered PTWs
motorcycles Indicators e .
1 percentage point increase in
Indiv. effects studies - helmet wearing rates => 0.58
best estimate percentage points decrease
in PTW fatalities per 10,000
registered PTWs
Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a
Models
1 percentage point increase in
Indiv. effects studies - seat belt wearing rates => 0.06 n/a
minimum percentage points increase in
fatalities
1 percentage point increase in
Indiv. effects studies - seat belt wearing rates => 1.34 n/a
maximum percentage points decrease in
fatalities
Seat pelt Road Safety . . 1 percentage pomt increase in
wearing rates Indiv. effects studies - seat belt wearing rates => 0.52
118 Performance User . . : n/a
on front seats . best estimate percentage points decrease in
Indicators .
of cars fatalities
< +25% in seat belt use =>-7%
in fatalities
Meta-analvsis studies +25% to +50% in seat belt use n/a
y =>-8% in fatalities
> +50% in seat belt use =>-21%
in fatalities
Statistical - Mathematical
n/a n/a
Models
Indiv. effects studies -
minimum
Indiv. effects studies -
maximum e e
Road Safety
119 b1 EMS. Performance Posterash Indiv. effects studies -
response time . Services .
Indicators best estimate
Meta-analysis studies n/a n/a
Statistical - Mathematical
n/a n/a

Models
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However, the following limitations should be pointed out:

1.

Although literature on accident causalities is extensive, there is very limited available information originating
from studies in middle and low-income countries. Many of the studies from middle and low-income countries
suffer from methodological weaknesses or lack of high quality road safety data, and thus the identified causalities
have limited reliability.

In some cases, a quantitative relation to estimate an overall (local or nationwide) accident reduction that can be
attributed to the specificindicator is not available, although there is an obvious influence in road safety outcomes.
Examples of such cases are indicators 111 (“Country has systematic policies and practices in place for Road Safety
Audits of new road projects”) and 115 (“Share of High Risk Sites treated”). In both cases, there are several studies
that estimate accident reduction ratios that refer to specific implementation of road safety audits/inspections or
specific high-risk sites treatments programmes. However, these accident reduction ratios cannot be related to the
above indicators on a more generalized scale.

Some indicators — mainly from the economy and management layer - are characterized by complex and
sometimes conflicting objectives. Improving road safety is often not the only objective, and in many cases, not
the most important.

Furthermore, the measures themselves are often complex and several variations may exist. Since the effects
largely depend on the way these measures are designed, implemented and used, it is often very difficult to
generalize about their effects.

In some cases (e.g. indicators 113 and 114), in order to produce comparable results between different studies,
the detailed causalities identified above have been based on logical assumptions (e.g. the average number of
speed or alcohol controls that can be performed during a police officer’s shift), which could possibly influence the
estimated effects.

Finally, attention should be paid to the geographic origin of detailed causalities. The implementation of a
quantitative relation developed using data from a specific geographical area in a different context should be
done with caution and with proper verification of the results.

The detailed review of selected causalities largely confirmed the findings on the literature review of all causalities,
presented in chapter 2. Because of these limitations, a dedicated analysis methodology was developed in order to meet

the SafeFITS objectives. Thus, new causalities were estimated from original statistical data analyses, which took into

account as many dimensions of the problem as possible. The methodology developed and the respective results are
presented in the following chapters.
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OVERVIEW OF THE SafeFITS MODEL

5.1 Introduction

The SafeFITS model is based on international road safety data and statistical relations between several road safety

indicators. It is expected to provide information on different road safety scenarios based on the chosen policies and

measures.

The model is based on the hierarchical structure of road safety management systems as proposed by both the SUNflower
pyramid (SUNflower, 2002; SUNflower+6, 2005) and the Global Plan of Action (WHO, 2011), which was adjusted for the
specific purposes of the SafeFITS project. This structure includes five layers:

Economy and management
Transport demand

Road safety measures

Road safety performance indicators

Fatalities and Injuries.

SafeFITS includes two background components and a tool with three modules:

Database with data on road safety indicators (i.e. fatalities and injuries, performance indicators, road safety
measures, economy and background) for all countries, as well as projections of key economic indicators (see
chapter 6), which is used for developing and implementing statistical models.

Statistical models of global causalities, estimated on the basis of the database of road safety indicators, allowing
“intervention”, “forecasting” and “benchmarking” analyses.

SafeFITS tool, including three complementary modules, all serving very common purposes in road safety policy
analysis:

The intervention analysis module allows the user to forecast the safety effects of a specific road safety measure or
intervention for a given country and time period, all other things kept constant.

The forecasting module enables combined scenarios of interventions (measures and programmes) to be tested

at national level.

The benchmarking module allows the user to benchmark a country against other countries by comparing the
road safety outcomes in relation to the basic road safety indicators, and by identifying the priority areas that a
country should focus on so as to improve its road safety outcomes.

An overview of the SafeFITS model is presented in figure 5.1.

Statistical

Background components Database Model

.

1. Intervention . 3. Benchmarking
analysis 2. Forecasting
SafeFITS Modules ) ; testing of policy SIS
testing specific . country against
. . scenarios .
interventions other countries

Figure 5.1
Overview of background components and modules of SafeFITS



5.2 Methodology

The model is based on several key hypotheses, all outlined on the basis of existing knowledge and validated experience
on the complex and particular causalities in road safety systems. These allow the formulation of the various mathematical
equations.

In the hierarchical structure of road safety management systems, there are several meaningful indicators in each layer
of the system. For efficient forecasting of road safety outcomes, a maximum number of indicators should be taken into
account.

As the efficient forecasting of future developments needs to take into account previous developments, one should make
explicit consideration of the time dimension. For example, countries for which fatalities have been increasing in the last
few years are more likely to exhibit the same trend in the coming years (and vice versa).

The analytical methods and respective model equations are detailed in the following sections.
5.2.1 Estimation of composite variables

The SafeFITS model includes these five distinct layers. Each layer may comprise several different indicators, from the five
pillars: road safety management, road user, vehicle, road, post-crash care. In order to reduce the number of dimensions
of the analysis, while exploiting as much information as possible, it is suggested to analyse composite variables (i.e.
combinations of indicators), instead of individual indicators.

Each layer can be described by a composite variable (denoted as [Composite Variable] in the following), estimated as a
function of several indicators. Overall, for a set of countries (i) fatalities and injuries specific indicators are considered,
(j) specific safety performance indicators, (k) road safety measures indicators, (I) transport demand and exposure
indicators, and (m) economy and management indicators. More specifically, each composite variable is defined as a
linear combination of indicators (Box :

Box 5.1
Estimation of composite variables in SafeFITS

[Fatalities and Injuries] = a, * (Fatalities and Injuries Indicator 1) + a, * (Fatalities and Injuries Indicator 2) + ...+

+ ai * (Fatalities and Injuries Indicator i) + e; ()
[RSPI] = B, * (RSPI Indicator 1) + 8, * (RSPI Indicator 2) + ... + 3; * (RSPl Indicator j) + v; (16)
[Road Safety Measures] =y, * (Road Safety Measures Indicator 1) +y, * (Road Safety Measures Indicator 2) + ...+ (1¢)
+v,* (Road Safety Measures Indicator k) + w;

[Transport demand and exposure] = 6, * (Transport demand & exposure Indicator 1) + 6, * (1d)
*(Transport demand & exposure Indicator 2) + ...+ 6, * (Transport demand and exposure [) + y;

[Economy and management] = €, * (Economy and management Indicator 1) + &, * (Te)

* (Economy and management Indicator 2) + ... + €,, * (Economy and management Indicator m) + z.

Note: (i) fatalities and injuries indicators, (j) specific safety performance indicators, (k) road safety measures indicators, (I) transport demand
and exposure indicators and (m) economy and management indicators, a, B, y, 6, € parameters to be estimated, and e, v, w, y, z error
terms expressing the uncertainty in the estimation of the composite variables.
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Indicators in each case include elements from all five pillars. For example, the composite variable [Economy and
management] may be a function of indicators (GDP per capita), (country has a national road safety strategy: yes / no)
and (country has defined allocation of expenditure for road safety).

Several methods exist for calculating composite variables, ranging from simple weighting and standardization techniques
to statistical techniques (for details see Al Haji, 2005; OECD, 2008; Bax, 2012). Techniques such as factor analysis' are most
appropriate for the estimation of composite variables.

5.2.2 Linking road safety outcomes with indicators through composite variables

The next step estimates the effect of indicators on road safety outcomes, through the composite variables.

The common method for statistically associating composite variables is Structural Equation Modelling (SEM),? in which
composite variables are simultaneously estimated on the basis of indicators and correlated with each other. However,
SEM is a very demanding technique, with one of its prerequisites being the presence of a large sample of observations.
In the SafeFITS database, more than 100 countries are considered. This, however, is not an adequate sample for an SEM.
Moreover, the use of SEMs for forecasting is questionable, as their main purpose is descriptive and explanatory on
complex relationships in large datasets.

Consequently, in SafeFITS another approach is opted for, known as the “two-step”approach: first, calculate the composite
variables externally on the basis of a factor analysis technique or similar, and then develop a regression model linking
the composite variables.

This approach has been successfully implemented for linking road safety outcomes with road safety management and
performance indicators in Europe (Papadimitriou and Yannis, 2013).

More specifically, after a factor analysis, each [Composite Variable] “score” for country (i) can be calculated on the basis
of the specific indicators it includes, as shown in box 5.1. A regression analysis may then link road safety outcomes with
the composite variables (i.e. the “score” of each country on each composite variable, calculated with the factor analysis
coefficients on the values of the related indicators). The relationship between the composite variables is described by
the following equations (in the simple case of a linear or logarithmic model):

Box 5.2
Statistical model formulation between composite variables®

[Fatalities & Injuries]. = A, + K. * [Economy & Management]. + L * [Transport demand & Exposure], + (20)
+ M, *[Road Safety Measures]. + N * [RSPI] + €;

or
log([Fatalities & Injuries]) = A, + K. * [Economy & Management] + L. * [Transport demand & Exposure] , +

2b
+ Mi * [Road Safety Measures], + N * [RSPI]. + u.. (26)

Note: With (i) countries, A, K, L, M, N parameters to be estimated, and &, v error terms® expressing the uncertainty in the estimation
of the relationship.

' Factor analysis refers to a family of techniques aiming to reduce the dimensionality of a data set, by describing variability among observed,
correlated variables in terms of a potentially lower number of unobserved variables called “factors”. For example, it is possible that variations
in six observed variables / indicators mainly reflect the variations in two unobserved (underlying or composite) variables. Factor analysis
searches for such joint variations in response to unobserved latent variables. The observed variables/ indicators are modelled as linear
combinations of the potential factors, plus “error” terms.

2 Structural equation models are used to assess unobservable ‘latent’ constructs. They invoke a measurement model that defines latent
(composite) variables using one or more observed variables (indicators), and a structural model that imputes relationships between
latent (composite) variables. The links between constructs of a structural equation model may be estimated with independent regression
equations or through more involved approaches.

* Logarithmic function of the statistical model refers to natural logarithm.

4 In the case of a linear model, € is assumed to follow a normal probability distribution with mean 0 and variance 62, while in the case of a
logarithmic model — very common in road safety analysis — v is assumed to follow a Poisson-family probability distribution with mean A.



5.2.3 Thetime dimension

The relationships between road safety outcomes and indicators depend on the underlying trends in the evolution of
outcomes. The hierarchy of road safety management systems described above depicts a “snapshot” of the system in
a given year (SUNflower, 2002, 2006). However, if fatalities exhibit a decreasing trend over the last decade, this trend
is expected to continue in the future (Commandeur et al.,, 2013; Dupont et al.,, 2014). Consequently, it is necessary
to account for this trend, so that the effects of indicators may be truly attributed to the changes in the values of the
indicators and not to the existing underlying trend.

In theory, there are two approaches for modelling road safety developments (Antoniou et al., 2016):

« A short-term analysis, which may correlate short-term (e.g. annual) differences in road safety outcomes with
short-term differences in other indicators (e.g. GDP, vehicle-kilometres of travel) (see Yannis et al., 2014).

« A macroscopic analysis, which uses a regression of road safety outcomes and other indicators over the examined
time period.

An optimal and methodologically recommended approach, especially when there is interest in a group (panel) of
countries, would be to combine short-term and long-term analysis in a model aggregating the estimates of individual
countries.

A detailed presentation of these techniques and their applications is beyond the scope of the present report (see
Antoniou et al, 2016). However, these techniques do not fully fit the purpose of SafeFITS, and adjustments are needed
for a number of reasons.

First, the purpose of SafeFITS is strongly explanatory; it aims to forecast the outcomes on the basis of as many
interventions as possible (policy scenarios), while most analyses of road safety developments over time aim to forecast
future developments only on the basis of past developments.

Second, to perform a classical time series development analysis, historical data for at least a decade would be necessary
for all Member States of the United Nations, but such data are not available in any of the international databases.

Consequently, in SafeFITS the time dimension will be taken into account by implementing a medium-term forecasting
approach, on the basis of the developments over the last few years, for which data are available. These developments
will be taken into account to forecast future developments over the next few years. By applying the same approach on
the future forecasted outcomes, long-term forecasts may be eventually obtained.

The key variable that will be taken into account in the forecasts to account for past and future developments is GDP.
Several recent studies have shown that, in the absence of mobility and exposure data (e.g. vehicle- and passenger-
kilometres of travel), GDP is considered an appropriate indicator for modelling and forecasting road safety developments
(Kopits and Cropper, 2005; Antoniou et al., 2016). Terms are introduced in the models, relating the road safety outcomes
of year to those of previous years and to GDP (or its development over the same period) (Yannis et al., 2014).

Consequently, equation (2¢) can be expressed as follows, in case the fatality rate per population is used as the road safety
indicator of interest, and the difference between t years is considered:

Box 5.3
Time-dependent statistical model formulation®

log((Fatalities per Population) ;) = A; + log((Fatalities per Population); . ,) + B;* GDP ; +
+K, * [Economy & Management] , + L, * [Transport demand & Exposure] , +M, * [Road Safety Measures] , + (3a)
+N,*[RSPI] .+ &;

or
log((Fatalities per Population),t) = A, + log((Fatalities per Population), P )+ B,*(GDP, - GDP, . )+
+ K, * [Economy & Management] , + L, * [Transport demand & Exposure] , + M, * [Road Safety Measures] , + (3b)

+N,*[RSPI], + €.

5> Logarithmic function of the statistical model refers to natural logarithm.
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6. ARCHITECTURE OF THE DATABASE
6.1 Introduction

The database covers the structure of the road safety management system as adopted in the context of the SafeFITS
model development. This structure includes the five layers and five pillars referred to in chapter 2. The relevant data
were explored in international databases, such as those of the World Health Organization (WHO), the United Nations, the
World Bank, the International Road Federation (IRF) and the Organisation for Economic Co-operation and Development
(OECD), aiming to select representative indicators for each layer and collect reliable and the most recent data for the
greatest possible number of Member States.

Data were collected for 130 countries — countries with a population higher than 2.8 million inhabitants — to ensure a
sufficient road safety outcomes sample for statistical analysis. The indicators of the database alongside the corresponding
sources are presented in appendix B.

6.2 Economy and management layer

This layer includes data concerning the basic characteristics of each country, economic indicators and indicators
describing the road safety management structure. More specifically:

6.2.1. Basic characteristics of countries

Population

The data were retrieved from the World Bank database and concern the period 1960-2050, with the figures from 2015
and later being projections. For the statistical model, data for 2013 were used. Data were extracted regarding the
percentage of population under 15 years old, the percentage of population over 65 years old and the percentage of
urban population of the total population. The population density was calculated as the rate of total population per
kilometre of the total area of each country.

Area in km?

The data set consists of data for 130 countries for 2013, and wherever data for 2013 were not available, the latest available
data were used. These data were extracted from the World Bank database.

6.2.2. Economy

GNI per capita in United States dollars

The gross national income (GNI) per capita is the dollar value of a country’s final income in a year divided by its population
using the World Bank Atlas methodology (WHO, 2015). The GNI is the gross domestic product (GDP) plus net receipts of
primary income (employee compensation and investment income) from abroad. The data set consists of data for 130
countries for 2010 and 2013 from the World Bank database.

GDP per capita in 2010 United States dollars

GDP is the monetary value of all the finished goods and services produced within a country in a specific time period,
usually calculated on an annual basis. It is thus one of the primary indicators of a country’s economic performance, as
well as an indicator of standard of living. GDP per capita is the output of GDP divided by the population of the country.

The data set includes data for 130 countries for the period from 2010 to 2030, with all values from 2015 and later being
projections. The data were extracted from the Economic Research Service (ERS) International Macroeconomic Data Set
of the United States Department of Agriculture (USDA).



6.2.3. Road safety management indicators

Existence of road safety lead agency

This indicator concerns whether there is a lead agency, i.e. an institution (either stand alone, or within a Ministry) that
coordinates road safety at national level. The information is indicated as “yes” or “no’, which are represented by 1 and 0
respectively in the SafeFITS database. Data for 2013 were retrieved from the WHO report 2015 and were available for 130
countries. Wherever 2013 data were not available, the latest available data were used.

The lead agency is funded

This indicator concerns whether the road safety lead agency of the country is funded. The information is indicated as
“yes” or “no’, which are represented by 1 and 0 respectively in the SafeFITS database. Countries with no road safety
lead agency are indicated as “no”. Data for 2013 were retrieved from the WHO report 2015 and were available for 130
countries. Wherever 2013 data were not available, the latest available data were used.

Existence of national road safety strategy

This indicator concerns whether a road safety strategy at national level exists in each country. The information is indicated
as“yes”or“no’, which are represented by 1 and 0 respectively in the SafeFITS database. Countries where national strategy
development is underway but has not yet been approved or endorsed by government are indicated as “no’, while
countries with multiple national strategies on road safety are represented as “yes”. Data for 2013 were retrieved from the
WHO report 2015 and were available for 128 countries. Wherever 2013 data were not available, the latest available data

were used.

The national road safety strategy is funded

This indicator concerns whether the national road safety strategy of each country is funded. The information is indicated
as “not funded’, “partially funded” or “fully funded’, which are represented by 0, 0.5 and 1 respectively in the SafeFITS
database. Countries where no national road safety strategy exists are indicated as “no”. Data for 2013 were retrieved from
the WHO report 2015 and were available for 128 countries. Wherever 2013 data were not available, the latest available

data were used.

Existence of road safety fatality targets

This indicator concerns whether the countries have defined a fatality reduction target for a specific time period, which
is expressed either as an absolute number of fatalities or as a fatality rate per population. The information is indicated as
“yes” or “no”, which are represented by 1 and 0 respectively in the SafeFITS database. Data for 2013 were retrieved from
the WHO report 2015 and were available for 107 countries.

6.3. Transport demand and exposure layer

This layer includes characteristics related to the amount of travel per mode in each country, e.g. share of traffic per mode
(passenger cars, powered 2-wheelers, public transport, pedestrians and cyclists etc.), vehicle- and person-kilometres of
travel, time spent in traffic per mode.

6.3.1. Roads

Road network density

The data for the length of the road network were extracted from the IRF database for 2013 for the 130 countries examined.
The road network density was calculated as the ratio of length of the road network per 1 km2 of the total area.
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Percentage of motorways

The data set consists of data regarding the length of motorways as a percentage of the total road network for 2013 or
the latest available year. Data for 61 countries were extracted from the IRF database.

Percentage of paved roads

The data set consists of data regarding the length of paved roads as a percentage of the total road network for 2013 or
the latest available year. Data for 98 countries come from the IRF database and for the remaining countries data from the
CIA database.

6.3.2. Vehicles

Number of vehicles in use in total and by type of vehicle

The number of vehicles in use was retrieved from the IRF database. Data were available for 113 countries out of the
130 countries examined. The ratio of the vehicle fleet per population was calculated for the purposes of the statistical
analysis.

In addition, data for each vehicle type by country are included in the data set, i.e. passenger cars, buses or motor coaches,
vans and lorries, powered two wheelers. Data for the number of passenger cars in use were available for 120 countries,
for the number of buses and motor coaches for 115 countries, for the vans and lorries for 112 countries and for the
powered two wheelers for 105 countries. The data refer to 2013 or the latest available year. The indicators included in the
statistical analysis were the percentages of the total vehicle fleet.

6.3.3. Traffic

Traffic volume

The traffic volume in millions of vehicle kilometres was extracted from the IRF database. The data set consists of data
for 64 countries. The number of vehicle kilometres by type of vehicle was available for fewer countries, mostly for the
developed ones. Data refer to 2013 or the latest available year.

Inland surface passengers transport

The total number of passenger kilometres, as well as the road and rail passenger kilometres separately, were extracted
from the IRF database. Data on road passenger transport were available for 50 countries, while data for rail passenger
transport were available for 81 countries. Data refer to 2013 or the latest available year. The ratio of rail/road passenger
transport was calculated for the statistical analysis.

Inland surface freight transport

The total number of tonne-kilometres, as well as the road and rail tonne-kilometres, separately, were retrieved from the
IRF database. Data on road freight transport were available for 61 countries, while data for rail freight transport were
available for 81 countries. The ratio of road passenger/freight transport was calculated for the statistical analysis.



6.4 Road safety measures layer

This layer includes indicators regarding legislation and interventions made by authorities in relation to the various pillars:
road user, vehicles, roads, post-crash care. More specifically:

6.4.1. Roads

Road safety audits on new roads

The data set consists of data regarding whether road safety audits of new road infrastructure projects are carried out. The
information is indicated as “yes” or “no’, which are represented by 1 and 0 respectively in the SafeFITS database. Data for
2013 were retrieved from the WHO report 2015 and were available for 128 countries.

Existence of speed law

The information is indicated as “yes” or “no”, which are represented by 1 and 0 respectively in the database. Data for 2013
were retrieved from the WHO report 2015 and were available for 130 countries.

Maximum speed limits on urban roads

Theinformationis indicated as“no speed limits’,“>50 km/h”or“<50 km/h", which are represented by 0, 1 and 2 respectively
in the SafeFITS database. Countries where no relative legislation exists are represented by the value “0". Data for 2013
were retrieved from the WHO report 2015 and were available for 127 countries.

Maximum speed limits on rural roads

The information is indicated as “no speed limits”,“100-120 km/h’, “70-90 km/h" or “<70 km/h", which are represented by
0, 1, 2 and 3 respectively in the SafeFITS database. Countries where no relative legislation exists are represented by the
value “0". Data for 2013 were retrieved from the WHO report 2015 and were available for 127 countries.

Maximum speed limits on motorways

The information is indicated as “no speed limits”, “equal or lower than 100 km/h", “between 100 and 120 km/h” or “equal
or higher than 120 km/h", which are represented by 0, 1, 2 and 3 respectively in the SafeFITS database. Countries where
no relative legislation exists are represented by the value “0”. Data for 2013 were retrieved from the WHO report 2015
and were available for 128 countries.

6.4.2. Vehicles

Existence of ADR Law

This indicator concerns whether the European Agreement concerning the International Carriage of Dangerous Goods
by Road (ADR) is applicable in the country. The information is indicated as “yes” or “no’, which are represented by 1 and 0
respectively and comes from the UNECE website.

Vehicle standards

These indicators concern whether the legislation regarding the vehicle standards applied in each country includes the
following United Nations standards: seat-belts, seat-belts anchorages, frontal impact, side impact, electronic stability
control, pedestrian protection and child seats. The data are based on international regulations or in some countries, such
as the United States, Canada, the Republic of Korea, China, India and Brazil. And the national regulations are considered
to be equivalent to the United Nations standards (WHO, 2015). The information is indicated as “yes” or “no’, which are
represented by 1 and 0 respectively in the SafeFITS database. Data for 2013 were retrieved from the WHO report 2015
and were available for 130 countries.
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New cars subjected to NCAP

This indicator concerns whether countries have established a New Car Assessment Programme in order to evaluate the
new car designs for road safety performance. The information is indicated as “yes” or “no”, which are represented by 1
and 0 respectively in the SafeFITS database. Data for 2010 were retrieved from the WHO report 2013 and were available
for 109 countries.

6.4.3. Road User

Existence of drink-driving law

”

This indicator concerns whether a national law on drink-driving exists in a country. The information is indicated as “yes
or“no’, which are represented by 1 and 0 respectively in the database. Data for 2013 were retrieved from the WHO report
2015 and were available for 130 countries.

BAC limits

Blood alcohol concentration (BAC) limits refer to the maximum amount of alcohol legally acceptable in the blood of
a driver on the road - i.e. the blood alcohol level above which a driver may be punished by law. The information is
indicated as “yes” or “no’, which are represented by 1 and 0 respectively in the SafeFITS database. Countries where no
relative legislation exists or the permitted alcohol level is not defined by BAC are represented by the value “0".

In the following countries, the consumption of alcohol is legally prohibited: Afghanistan, Bangladesh, Iran (Islamic
Republic of ), Kuwait, Libya, Mali, Mauritania, Morocco, Pakistan, Qatar, Saudi Arabia, Senegal, Somalia, Sudan, the United
Arab Emirates and Yemen

Data for 2013 were retrieved from the WHO report 2015 and were available for 128 countries. Wherever 2013 data were
not available, the latest available data were used. Thus, three separate variables were created for the following types of
drivers:

« allowed BAC limits for general population

« allowed BAC limits for young/novice drivers

« allowed BAC limits for commercial drivers.
Existence of a national seat-belt law

This indicator concerns whether a national law for the obligatory use of seat-belts exists in a country. The information
is indicated as “yes” or “no’, which are represented by 1 and 0 respectively in the SafeFITS database. Data for 2013 were
retrieved from the WHO report 2015 and were available for 129 countries.

The national seat-belt law applies to all occupants

This indicator concerns whether the national seat-belt law applies to all occupants of the vehicles. The information is
indicated as “yes” or “no’, which are represented by 1 and 0 respectively in the SafeFITS database. Countries where no
relative legislation exists are represented by the value “0". Data for 2013 were retrieved from the WHO report 2015 and
were available for 129 countries.

Existence of a national child restraint law

This indicator concerns whether a national law for the obligatory use of child restraints systems exists in each country.
The information is indicated as “yes” or “no”, which are represented by 1 and 0 respectively in the database. Data for 2013
were retrieved from the WHO report 2015 and were available for 129 countries.

Existence of a national helmet law

This indicator concerns whether a national law for the obligatory use of helmet exists in each country. The information
is indicated as “yes” or “no’, which are represented by 1 and 0 respectively in the SafeFITS database. Data for 2013 were
retrieved from the WHO report 2015 and were available for 129 countries.



The national law requires helmet to be fastened

The information is indicated as “yes” or “no”, which are represented by 1 and 0 respectively in the SafeFITS database.
Countries where no relative legislation exists are represented by the value “0". Data for 2013 were retrieved from the
WHO report 2015 and were available for 129 countries.

The national helmet law defines specific helmet standards

The information is indicated as “yes” or “no”, which are represented by 1 and 0 respectively in the SafeFITS database.
Countries where no relative legislation exists are represented by the value “0”. Data for 2013 were retrieved from the
WHO report 2015 and were available for 129 countries.

Existence of a national law regarding mobile phone use while driving

The information is indicated as “yes” or “no”, which are represented by 1 and 0 respectively in the SafeFITS database. Data
for 2013 were retrieved from the WHO report 2015 and were available for 129 countries.

The law on mobile phone use applies to hand-held phones

The information is indicated as “yes” or “no”, which are represented by 1 and 0 respectively in the SafeFITS database.
Countries where no relative legislation exists are represented by the value “0". Data for 2013 were retrieved from the
WHO report 2015 and were available for 129 countries.

The law on mobile use applies to hands-free phones

The information is indicated as “yes” or “no”, which are represented by 1 and 0 respectively in the SafeFITS database.
Countries where no relative legislation exists are represented by the value “0”. Data for 2013 were retrieved from the
WHO report 2015 and were available for 129 countries.

Existence of penalty point system

A penalty point or demerit point system is one in which a driver’s licensing authority, police force, or other organization
issues cumulative demerits or points to drivers on conviction for road traffic offences. The information is indicated as
“yes” or “no”, which are represented by 1 and 0 respectively in the SafeFITS database. Data for 2010 were retrieved from
the WHO report 2013 and were available for 124 countries.

6.4.4. Post-crash care

Training in emergency medicine for doctors

This indicator concerns whether doctors in each country are trained in emergency medicine. The information is indicated
as“yes”or“no’, which are represented by 1 and 0 respectively in the SafeFITS database. Data for 2013 were retrieved from
the WHO report 2015 and were available for 128 countries.

Training in emergency medicine for nurses

This indicator concerns whether nurses in each country are trained in emergency medicine. The information is indicated
as“yes” or”“no’, which are represented by 1 and 0 respectively in the SafeFITS database. Data for 2013 were retrieved from
the WHO report 2015 and were available for 124 countries.

6.5 Road safety performance indicators layer

6.5.1. Traffic law enforcement

The data set consists of data on the assessment of law enforcement on specific issues, as provided by the WHO report
2015.The values of each variable range between 0 and 10, where 0 is “not effective”and 10 is “highly effective”. Countries
where no relative legislation exists are represented by the value “0". Four separate variables were created with the
following legislation issues:
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« assessment of effectiveness of seat-belt law enforcement
« assessment of effectiveness of drink-driving law enforcement
« assessment of effectiveness of speed law enforcement

« assessment of effectiveness of helmet law enforcement.

6.5.2. Road user

Seat-belt wearing rates in front seats

The data set consists of data on the percentage wearing rate of seat belts in a country by front occupants of passenger
cars. Data for 2013 were retrieved from the WHO report 2015 and were available for 56 countries. Wherever 2013 data
were not available, the latest available data were used.

Seat-belt wearing rate in rear seats

The data set consists of data on the percentage wearing rate of seat belts in a country by rear occupants of passenger
cars. Data for 2013 were retrieved from the WHO report 2015 and were available for 44 countries. Wherever 2013 data
were not available, the latest available data were used.

Helmet wearing rate-driver

The data set consists of data on the percentage wearing rate of helmets in each country by drivers of motorcycles. Data
for 2013 were retrieved from the WHO report 2015 and were available for 45 countries. Wherever 2013 data were not
available, the latest available data were used.

6.5.3. Post-crash care

Estimated percentage of seriously injured patients transported by ambulance

The data set consists of data for 124 countries. The information is indicated as “no ambulance services”,“<10%”" “11-49%",
“50-74%" or “=75%", which are represented by 0, 1, 2, 3 and 4 respectively in the SafeFITS database. Data for 2013 were
retrieved from the WHO report 2015. Wherever 2013 data were not available, the latest available data were used.

Number of hospital beds per population

The data set consists of data for 127 countries on the number of hospital beds per 1,000 population. Data come from the
World Bank Database and refer to 2012 or the latest available year.

6.6 Fatalities and Injuries layer

Reported number of road traffic fatalities

The data set consists of road traffic fatality data for 124 countries, as reported by their national authorities. Data come
from the IRF and WHO databases. They refer to 2013 or the latest available year.

From the comparison between the two databases, it was found that the WHO database has adjusted the number of
fatalities reported by the national data sources to the 30-days definition, while the IRF database publishes fatality data
as defined by the national authorities. Therefore, these databases could not be used in a complementary way and the
estimated number of fatalities by WHO was selected for the purposes of the SafeFITS project.

Estimated number of road traffic fatalities

The data set consists of road traffic fatality data for 129 countries, as estimated by WHO. Data for 2013 were retrieved
from the WHO report 2015, and for 2010, data come from the WHO report 2013. Wherever data were not available, the
latest available data were used.



According to WHO, the countries are divided into four groups, based on the quality of death registration data. More
specifically, the first group includes the countries with good death registration data, the second one includes the
countries with other sources on information on causes of death, the third group includes the countries with population
less than 150,000 and the last one concerns the countries without eligible death registration data. For each group a
different estimation methodology is used, which is considered to address underreporting issues and thus, making
fatality data comparable across the countries (WHO, 2015).

Estimated road traffic fatality rate per 100,000 population

The data set consists of data for 129 countries, as estimated by WHO. Data for 2013 were retrieved from the WHO report
2015 and for 2010 data come from the WHO report 2013. Wherever data were not available, the latest available data
were used.

Distribution of road traffic fatalities by road user type
The data set consists of road fatality data for 102 countries for the following road user types:

« drivers/passengers of 4-wheeled vehicles
« drivers/passengers of 2- or 3- wheelers

o cyclists

o pedestrians

« other/unspecified road users.

Data for 2013 were retrieved by the WHO report 2015 and wherever data were not available, the latest available data

were used.

Distribution of road traffic fatalities by gender

Data for the percentages of road fatalities by gender were retrieved from the WHO report 2015. Data are available for 108
countries and refer to 2013 or the latest available year.

Percentage of road traffic fatalities attributed to alcohol

The data set consists of data for 73 countries, as provided by the WHO report 2015. Wherever data were not available,
the latest available were used.

Data on the number of non-fatally injured persons were available for a small number of countries. However, these data
are not comparable in order to be used in the development of the SafeFITS model due to different definitions used by
national and data collection methodology. Consequently, the layer of road safety outcomes includes only road fatality
data and thus, the term “fatalities” will be used from now on when referring to this layer.

6.7 Data handling on missing values

An issue that should be handled during the data preparation was the imputation of the missing values. First, for those
variables and countries that there were available time-series, the latest available data were used for 2013. For the
remaining countries, for which there were no available data, their substitution with the known mean value was selected.

The three groups of countries, based on their road safety and economic performance (see section 7.3) were divided
into six regions. Thus, the missing values of each indicator of the countries were filled with the known mean value of
the indicator in the available countries in their regions (see appendix C, table C.3). Wherever the available data were not
sufficient, the mean of each of the three groups (low, middle and high performance) was used.
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7. DATA ANALYSIS AND MODEL DEVELOPMENT
7.1 Introduction

For the SafeFITS model development a “two-step” approach is adopted: first, the composite variables are calculated
externally on the basis of a factor analysis technique or similar, and as a next step a regression model is developed, which
links the composite variables with road safety outcomes.

7.2 Calculation of composite variables

In statistics, an exploratory factor analysis is used in the early investigation of a set of data to determine whether the
factor analysis model is useful in providing a parsimonious way of describing and accounting for the correlations
between the observed data. For the purpose of this research, this type of analysis will determine which indicators are
most highly correlated with the composite variables of interest, and how many factors are needed to give an adequate
description of the data. In an exploratory factor analysis, no constraints are placed on which indicators “load” on which
factor (composite variables), while in a confirmatory factor analysis a predefined number of factors is tested.

The factor “loadings” express the correlations of the indicators with the factor, whereas the factor score coefficients
are the parameters of the linear equation calculating the score (value) of the factor on the basis of the values of the
indicators (i.e. the parameters to be estimated referred in box 5.1).

The factor analyses were implemented on each one of the layers of the road safety system However, it was concluded
that this type of analysis, and consequently the calculation of composite variables, is not meaningful for road safety
outcomes (fatalities).

More specifically, for fatalities and injuries layer, it was investigated whether it would be useful to estimate a composite
variable to be the primary dependent variable of the SafeFITS statistical models.

Preliminary factor analysis was not very successful in estimating a single factor (composite variable); the indicators in
the database were shown to result in more than two factors in all trials. After several modelling trials, it was decided to
use the indicator of the fatality rate per population as the main dependent variable for two reasons: first, it is the most
common indicator, available for all countries, also with adequate historical data; and second, it is known to strongly
correlate with GDP and road safety performance indicators (RSPI).

For the estimation of composite variables for the other four layers, three approaches were tested: general factor analysis;
factor analysis per layer; and factor analysis, constrained to yield one factor per layer.

General factor analysis, including all indicators of all layers together

This exploratory approach allows the factor analysis algorithm to identify the number of factors, which then have to be
interpreted and “labelled” on the basis of their content (indicators).

Factor analysis per layer

This exploratory approach allows the factor analysis algorithm to identify the number of factors in each layer.

Factor analysis, constrained to yield one factor per layer

This approach lies within the family of “confirmatory” rather than exploratory factor analysis, and is in full accordance
with the conceptual framework of the SafeFITS model, with one factor (composite variable) per layer.

All three approaches yielded an acceptable solution in terms of number and robustness of the estimated factors. The
general factor analysis yielded 11 factors, out of which the 4 first ones included most of the indicators in the database,
and the remaining ones included 2-3 indicators each. The factor analysis per layer resulted in 2 or 3 factors per layer, all
together including most of the indicators of the layer.



The confirmatory factor analysis, constrained to produce 1 factor per layer, was also successful, and included indicator
“loadings” higher than 0.3 (which was the threshold set) for most of the indicators of the layer, allowing to include almost
all indicators in that single factor.

In orderto decide on the best option for SafeFITS, the results (factors) from all three approaches were tested as explanatory
variables in statistical models, and the performance of the models compared. It was found that the best performing
statistical models, in terms of statistical significance of the factors (composite variables) and in terms of model prediction
accuracy, resulted from the factors of the confirmatory approach. This approach is also closer to the initial idea on which
the SafeFITS modelling was based. In one particular case, that of “transport demand and exposure’, there appeared to
be value in including a second composite variable (factor) due to considerable additional variance explained, but the
option was eventually not pursued as there was no real added value in the subsequent modelling results.

A further issue examined was the treatment of categorical variables. Methodologies such as polychoric correlation
were tested, but no significant differences were found in the results obtained from the analyses. Consequently, it was
chosen to insert the categorical variables in the analysis without any further process, since through this methodology
the relationship between the indicator and road safety outcomes would be more straightforward and better applicable
within the context of the intervention analysis.

The results of the factor analyses eventually selected for SafefITS are presented in the following sections for each of the
five layers.

7.2.1. Factor analysis for the estimation of composite variable on economy and management

First, a factor analysis for all the indicators collected allows one to determine the way the specific indicators form a
composite variable on the economy and management layer.

All nine indicators collected were introduced in this factor analysis. Table 7.1 presents a matrix of loadings and respective
component scores for each indicator. The loadings indicate how much each indicator is correlated with the factor. Small
loadings (e.g. lower than 0.3) are conventionally not taken into account, to draw attention to the pattern of the larger
loadings.

Table 7.1
Indicator loadings and coefficients on the estimated factor (composite variable) on economy and management

Component
Indicator label Definition . Score
Rerrllies coefficients

EM1_Popdensity Population per area 0.091 0.029
EM2_It15y0 Percentage of popualtion under 15 years old -0.778 -0.250
EM3_gt65y0 Percentage of popualtion over 65 years old 0.714 0.229
EM4_UrbanPop Percentage of urban population 0.709 0.228
EM5_LeadAgency Existence of a road safety lead agency 0.284 0.091
EM6_LeadAgencyFunded The lead agency is funded 0.226 0.073
EM7_NationalStrategy Existence of national road safety strategy 0.697 0.224
EM8_NationalStrategyFunded | The strategy is funded 0.626 0.201
EM9_FatalityTargets Existence of fatality reduction target 0.692 0.222

Results from the confirmatory factor analysis indicate that this factor represents 34.7% of the overall variance in the data.

Indicators relating to the demographic distribution (population <15 or >65 years old, population living in urban areas) are
those with the highest loadings, complemented with some elements of the road safety management system (national
strategy, fatality reduction targets, etc.).
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The scores of each country on the composite variable can be computed on the basis of the factor scores coefficients
estimated by the factor analysis. The following equation presents this linear equation:

Box 7.1
Composite variable on economy and management

[Comp_EM] =-0.250 (EM2_It15y0) + 0.229 (EM3_gt65y0) + 0.228 (EM4_UrbanPop) + 0.224 (EM7_NationalStrategy) +
+0.221 (EM8_NationalStrategyFunded) + 0.222 (EM9_FatalityTargets)

7.2.2, Factor analysis for the estimation of composite variable on transport demand and
exposure

A factor analysis for all the transport demand and exposure indicators collected allows us to determine the way the
specific indicators form a composite variable on the transport demand and exposure layer.

All 10 indicators collected were introduced in this factor analysis. Table 7.2 presents the matrix of loadings and respective
component scores for each of the indicators.

Table 7.2
Indicator loadings and coefficients on the estimated factor (composite variable) on transport demand and exposure

Indicator label Definition Somponent
Score coefficients
TE1_RoadNetworkDensity Road network per area 0.497 0.161
TE2_Motorways Percentage of motorways of total road network 0.460 0.149
TE3_PavedRoads Percentage of paved roads of total road network 0.734 0.238
TE4_VehiclesPerPop Total number of vehicles in use 0.839 0.272
TE5_PassCars Number of passenger cars in use 0.825 0.267
TE6_VansLorries Number of vans and lorries in use -0.132 -0.043
TE7_PTW Number of powered two wheelers in use -0.681 -0.221
TE8_Vehkm_Total Total number of vehicle kilometers in millions 0.269 0.087
TE9_RailRoad Ratio rail/road passenger kilometers 0.136 0.044
TE10_PassengerFreight Roads transport — passenger kilometers/freight kilometers | _g9 360 -0.117

Results from this confirmatory factor analysis indicate that this factor represents 30.8% of the overall variance in the data.

Regarding this factor, indicators related to the vehicle fleet distribution (vehicles per population, share of passenger cars
and PTW) are those with the highest loadings, complemented with some elements of the road network (density, share
of motorways and paved roads etc.) and modal split (passenger vs. freight).

The share of PTW has a negative loading and coefficient, suggesting that countries that have higher values in the other
indicators (e.g. share of passenger cars) tend to have lower values on the share of PTW.

The scores of each country on the composite variable can be computed on the basis of the factor scores coefficients
estimated by the factor analysis. The following equation presents this linear equation:



Box 7.2

Composite variable on transport demand and exposure

[Comp_TE] =0.161 (TE1_RoadNetworkDensity) + 0.149 (TE2_Motorways) + 0.238 (TE3_PavedRoads) +
+ 0.272 (TE4_VehiclesPerPop) + 0.267 (TE5_PassCars) - 0.221 (TE7_PTW) - 0.117 (TE10_PassengerFreight)

7.2.3 Factor analysis for the estimation of composite variables on measures

All the 39 measures collected were introduced in this factor analysis. Table 7.3 presents the matrix of loadings and

coefficients for each of the indicators.

Table 7.3
Indicator loadings and coefficients on the estimated factor (composite variable) on measures

Component
Indicator label Definition . Score
SCLElTEE coefficients
ME1_RSA Road Safety Audits on new roads 0.245 0.025
ME2_ADR Existence of ADR law 0.681 0.069
ME3_SpeedLaw Existence of national speed law 0.229 0.023
ME4_SpeedLimits_urban Maximum speed limits on urban roads 0.443 0.045
MES5_SpeedLimits_rural Maximum speed limits on rural roads 0.200 0.020
ME6_SpeedLimits_motorways Maximum speed limits on motorways 0.634 0.064
ME7_VehStand_seatbelts Vehicle standards-seat belts 0.877 0.088
MES8_VehStand_SeatbeltAnchorages | Vehicle standards-seat belt anchorages 0.906 0.091
ME9_VehStand_Frontimpact Vehicle standards-frontal impact 0.908 0.092
ME10_VehStand_Sidelmpact Vehicle standards-side impact 0.904 0.091
ME11_VehStand_ESC Vehicle standards-Electronic Stability Control 0.891 0.090
ME12_VehStand_PedProtection Vehicle standards-Pedestrian Protection 0.862 0.087
ME13_VehStand_ChildSeats Vehicle standards-child seats 0.896 0.090
ME14_DrinkDrivingLaw Existence of national drink-driving law 0.126 0.013
ME15_BAClimits BAC limits less than or equal to 0.05 g/dI 0.670 0.068
ME16_BAClimits_young (Bjﬁ\(lielizwits lower than or equal to 0.05g/dl for young/novice 0670 0.068
BT il o is] ch,:\iSeI::\its lower than or equal to 0.05g/dl for commercial 0.645 0.065
ME18_SeatBeltLaw Existence of national seat-belt law 0.297 0.030
ME19_SeatBeltLaw_all The law applies to all occupants 0.570 0.057
ME20_ChildRestraintLaw Existence of national child restraints law 0.628 0.063
ME21_HelmetLaw Existence of national helmet law 0.236 0.024
ME22_HelmetFastened Law requires helmet to be fastened 0.334 0.034
ME23_HelmetStand Law requires specific helmet standards 0.379 0.038
ME24_MobileLaw Existence of national law on mobile phone use while driving | 0.375 0.038
ME25_MobileLaw_handheld The law applies to hand-held phones 0.350 0.035
ME26_MobileLaw_handsfree The law applies to hands-free phones -0.295 -0.030
ME27_PenaltyPointSyst Demerit/Penalty Point System in place 0.378 0.038
ME28_EmergTrain_doctors Training in emergency medicine for doctors 0.178 0.018
ME29_EmergTrain_nurses Training in emergency medicine for nurses 0.399 0.040
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Results from this confirmatory factor analysis indicate that this factor represents 34.2% of the overall variance in the
data.

Indicators related to the vehicle standards — e.g. Vehicle_SeatBelts, Vehicle_EIStabilityControl and Vehicle_Pedestrian —
are the variables with the highest loadings, followed by the BAC limits, the speed limits and the measures on ADR.

Several other indicators are included with lower loadings. Speed law (M3) and seatbelt law (ME18) were (marginally) not
included in the factor, but specific elements of speed and seatbelt legislation had higher loadings and were included.
This may be due to the fact that as almost all countries have speed and seat-belt legislation, there is no real variability on
this variable, but variability exists on specific aspects of the related laws.

The scores of each country on the composite variable can be computed on the basis of the factor scores coefficients
estimated by the factor analysis. The following equation presents this linear equation:

Box 7.3
Composite variables on road safety measures

[Comp_ME] = 0.069 (ME2_ADR) + 0.045 (ME4_SpeedLimits_urban) + 0.064 (ME6_SpeedLimits_motorways) +

+ 0.088 (ME7_VehStand_seatbelts) + 0.091 (ME8_VehStand_SeatbeltAnchorages) + 0.092 (ME9_VehStand_Frontimpact) +
+0.091 (ME10_VehStand_Sidelmpact) + 0.090 (ME11_VehStand_ESC) + 0.087 (ME12_VehStand_PedProtection) +

+ 0.090 (ME13_VehStand_ChildSeats) + 0.068 (ME15_BAClimits) + 0.068 (ME16_BAClimits_young) +

+ 0.065 (ME17_BAClimits_commercial + 0.057 (ME19_SeatBeltLaw_all) + 0.063 (ME2_ChildRestraintLaw) +

+0.034 (ME22_HelmetFastened) + 0.038 (ME23_HelmetStand) + 0.038 (ME24_MobileLaw) +

+ 0.035 (ME2_MobileLaw_handheld) + 0.038 (ME27_PenaltyPointSyst) + 0.040 (ME29_EmergTrain_nurses)

7.2.4 Factor analysis for the estimation of composite variables on RSPI

Within the last factor analysis, the nine RSPI collected were used. Table 7.4 presents a matrix of loadings for each of
the indicators. The factors indicate the extent to which the indicator correlates with the corresponding factor and the
respective coefficients of the linear equation. All the RSPI load on the factor with a high loading.

Table 7.4
Indicator loadings and coefficients on the estimated factor (composite variable) on RSPI

Component
Indicator label Definition . Score
coefficients
PI1_SeatBeltLaw_enf Effectiveness of seat-belt law enforcement 0.756 0.144
P12_DrinkDrivingLaw_enf Effectiveness of drink-driving law enforcement 0.812 0.155
PI3_SpeedLaw_enf Effectiveness of speed law enforcement 0.795 0.152
Pl4_HelmetLaw_enf Effectiveness of helmet law enforcement 0.837 0.160
PI5_SeatBelt_rates_front Seat-Belt wearing rate-Front 0.811 0.155
Pl6_SeatBelt_rates_rear Seat-Belt wearing rate-Rear 0.766 0.146
PI7_Helmet_rates_driver Helmet wearing rate-driver 0.784 0.150
PI8_SI_ambulance Estimated % seriously injured patients transported by ambulance | 0.667 0.127
PI9_HospitalBeds Number of hospital beds per 1,000 population 0.607 0.116

Results from this confirmatory factor analysis indicate that this factor represents 58.2% of the overall variance in the data.

The factor brings together all the elements of enforcement (alcohol, speed, helmet, seal belt), as well as variables related
to the use of safety equipment (seat belt front and rear, helmet use) and the post-impact care (percentage of serious
injuries transported by ambulance; hospital beds per population).



The scores of each country on the composite variable can be computed on the basis of the factor scores coefficients
estimated by the factor analysis. The following equation presents these coefficients:

Box 7.4
Composite variables on road safety performance indicators

[Comp_PI] = 0.144 (Pl1_SeatBeltLaw_enf) + 0.155 (PI2_DrinkDrivingLaw_enf) + 0.152 (PI3_SpeedLaw_enf)+
+ 0.160 (Pl4_HelmetLaw_enf) + 0.155 (PI5_SeatBelt_rates_front) + 0.146 (Pl6_SeatBelt_rates_rear) +
+ 0.150 (PI7_Helmet_rates_driver)+ 0.127 (PI8_SI_ambulance) + 0.116 (PI9_HospitalBeds)

7.2.5. Summary

Four new composite variables are created on the basis of 43 indicators. More specifically, the new variables are the
following:

e Comp_EM: the composite variable (factor) on economy and management, including 6 related indicators.
o Comp_TE: the composite variable on transport demand and exposure including 7 related indicators.

o Comp_ME: the composite variable on measures, including 21 related indicators.

o Comp_PIl: the composite variable on safety performance indicators including 9 related indicators.

In general, this type of confirmatory factor analysis provides a single variable that more or less represents the whole set
of indicators for all countries. Countries with the same value for the composite variable may have different values for the
specific indicators.

In other words, different combinations of source variables can result in the same composite variable score. Consequently,
given a specific value of the composite variable, it is not possible to derive the values of the indicators.

However, such composite variables bringing together a considerable number of indicators are opted for, in order to
meet the primary objective of SafeFITS, which is to allow for the testing of numerous interventions for policy scenarios.

7.3 Identification of groups of countries

For a better understanding of the indicators and a better statistical analysis, countries grouping was attempted. The
hypothesis is that groups of countries of similar geographical (and therefore also possibly cultural), economic or road
safety characteristics may be better described by dedicated analyses. For example, there are several socioeconomic
indicators that are very similar within geographical regions; there are many RSPI that would be applicable only in
emerging economies (e.g. share of paved roads). Two types of grouping were explored, as described in the following
sections.



Safe Future Inland Transport Systems

7.3.1. Geopolitical grouping

Countries were initially grouped according to the United Nations Regional Groups as follows (see also figure 7.1 and
appendix C, table C.1).

B African Group - 54 Member States B Latin American and Caribbean Group - 33 Member States
B Asia-Pacific Group - 53 Member States B Western European and Others Group — 28 Member States.
B Eastern European Group — 23 Member States

Figure 7.1
Geographical country grouping - the United Nations global regions

However, statistical analysis would have been unfeasible, because several regions include fewer than 30 countries. It
was therefore decided to merge some groups and test the following groups of countries based on geopolitical criteria:

» African and Asia-Pacific countries
o Eastern European and Latin American - Caribbean countries
« Western European and Other countries.

Afirst set of models was attempted to be developed, but no statistically significant results were found (see section 7.6). A
different classification of the countries was therefore chosen, which was based not only on geopolitical criteria but also
on the economic performance, the motorization level and the road safety level of the countries.

7.3.2. Road safety and economic performance grouping

Figure 7.2 shows the countries scattered according to the GNI per capita and the Fatalities/Vehicles (F/V) rate according
to the initial geopolitical grouping. Road safety performance and economic performance are not fully accordant to
geopolitical criteria, despite some general patterns. More specifically, good road safety performing countries come from
several regions, but very poorly performing countries most often come from the same region.

Another classification of the countries was suggested, based on the economic and road safety performance of the
countries (see appendix C, table C.2.). This grouping is demonstrated in figure 7.3

1. Low performance: 33 African countries and 8 Asia-Pacific countries with GNI per capita ranging between $270
and $2,710 and the F/V rate being higher than 0.228.

2. Middle performance: 8 African countries, 19 Asia-Pacific countries, 9 Eastern European countries and 1 1 from the
group of Western European and Others with GNI per capita ranging between $950 and $26,260 and the rate F/V
ranging between 0.032 and 0.250.

3. High performance: 8 Eastern European countries, 7 Latin American and Caribbean, 6 Asian countries and 21
Western and other countries with GNI per capita ranging between $6,290 and $102,610 and the rate F/V ranging
between 0.005 and 0.059.

Both groupings were tested within the development of statistical models, as described in section 7.6.
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7.4 Development of statistical models

In the next steps of the analysis, linear regression is implemented to identify relationships between explanatory
composite variables with the dependent variable, which is fatality per population. The selected explanatory variables
include the new composite variables that have been developed above, based on the respective factor analyses.

The model specification presented in box 5.3 was tested; this model specification is in accordance with recent research on
modelling road safety developments (Yannis et al., 2013, Antoniou et al., 2015) and is also considered most appropriate
for the purposes of SafeFITS.

Several alternative model specifications were tested for the selection of the final model. The model quality was assessed
on the basis of the following criteria:

« Statistical significance of variables: for a parameter estimate of the model to be statistically significant at a 95%
confidence level, a T-test or Wald test higher than 1.64 is required, corresponding to a p-value lower than 0.050.

« Likelihood ratio test: the difference between the deviance (-2loglikelihood) of the null model (with intercept i.e.
constant term only) and the final model (with all variables) should be statistically significant following a chi-square
distribution with degrees of freedom equal to the difference in estimated parameters between the two models.

« Mean prediction error, calculated as the absolute difference between the observed and predicted values of the
model.

« Mean percentage prediction error, calculated as the percentage of the difference between the observed and
predicted values of the model.

7.4.1. Final model

The SafeFITS model is based on the three-year development of fatality rate and GDP, together with the various composite
variables, as shown below:

log(Fatalities per Population)t, = A + log(Fatalities per Population)
+ Ni * [Comp_ME] + P.* [Comp_PI]. + ¢,

The best performing model for the purposes of SafeFITS is presented in table 7.5. It is a model whose dependent variable
the logarithm of the fatality rate per population for 2013 and the main explanatory variables are the respective logarithm
of fatality rate in 2010 (so the development of fatality rate over 2010-2013 is modelled), and the respective logarithm of
GDP per capita for 2013, together with the four composite variables: economy and management, transport demand and
exposure, measures and RSPI.

+ K *logGDPt, + L * [Comp_EM] + Mi * [Comp_TE]. +

(t-3)

Table 7.5
Parameter estimates and fit of the final generalized linear model

PN Standarderror 95% confidence interval Hypothesis test
lower | Upper | Woldchisquere | _er

(Intercept) 1.694 0.2737 1.157 2.230 38.291 1 <0.001
Comp_ME -0.135 0.0646 -0.261 -0.008 4.358 1 0.037
Comp_TE -0.007 0.0028 -0.013 -0.002 7.230 1 0.007
Comp_PI -0.007 0.0030 -0.013 -0.001 5.652 1 0.017
Comp_EM 0.007 0.0051 -0.003 0.017 2.009 1 0.156
LNFestim_2010 | 0.769 0.0462 0.678 0.859 276.322 1 <0.001
LNGNI_2013 -0.091 0.0314 -0.153 -0.030 8.402 1 0.004
(Scale) 0.038
Likelihood ratio | 1,379.00
df 6
p-value <0.001




The modelling results can be analysed as follows:

An increase in the GNI results in a decrease of the change in the fatality rate. This is intuitive and in accordance with
previous research findings.

A higher fatality rate in 2010 is associated with a higher fatality rate in 2013. This is also intuitive, as countries with higher
fatality rates in the past are expected (all other things kept equal) to exhibit similar fatality rates in the future. In fact, for a
more accurate interpretation of the effect of road safety developments, this can be translated as follows: if fatalities have
been increasing (i.e. the fatality rate of 2013 is higher than the fatality rate of 2010), an increase over the next three years
is also expected, and, of course, vice versa.

All the parameter estimates of the composite variables on measures or RSPI have a negative sign, suggesting that an
increase in the composite variable score (i.e. an increase in one or more of the indicators forming the composite variable)
results in a decrease in the fatality rate.

All the parameter estimates are statistically significant at a 95% confidence level (p-values <0.050), and the Likelihood
Ratio Test leads to accept the model, as its value is significant for an equal chi-square test with 6 degrees of freedom.

7.4.2. Model assessment

A comparison of the observed and the predicted values is shown in figure 7.4. For a perfectly fitting model, all points
would lie on the diagonal, as the predicted value would be equal to the observed. The distance from the diagonal shows
the prediction error for this country.

It can be seen that the model is very satisfactory for the good performing countries (low fatality rate) and quite
satisfactory for the medium performing countries. The prediction error increases for the countries that had a high fatality
rate in the first place, which is not surprising (as these countries also exhibit many missing values in several indicators,
compromising the implementation of the model).
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Figure 7.4
Observed vs. predicted fatality rates of year 2013

The mean absolute prediction error is estimated at 2.7 fatalities per population (maximum prediction error at 10.9
fatalities per population), whereas the mean percentage prediction error is estimated at 15% of the observed value
(minimum is 0% and maximum is 60%; however, 115 out of the 128 countries have less than a 30% prediction error).

One issue that needs to be taken into account when interpreting the model is multicollinearity, i.e. the presence of
correlated variables. The implementation of confirmatory factor analysis (instead of exploratory factor analysis) does
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not guarantee that the estimated composite variables are not correlated. In this case, the introduction of correlated
variables in a model may result in some underestimation of the standard errors of the parameter estimates, and in some
inaccuracy in the magnitude of the parameter estimates.

The correlation matrix of the composite variables was calculated, and it was confirmed that some correlations between
the composite variables exist. For example, it is well known (e.g. from the SUNflower framework) that road safety
measures are correlated with performance indicators. Of course, the various indicators within a composite variable are
also by definition correlated.

In order to address this question, the following has to be noted:

« The presence of correlation within the variables in the model should be kept in mind. The effects reflected in the
parameters estimates do not express the unique contribution of each variable / indicator, but its contribution
given (i.e. conditional on) the effects of the other variables / indicators (direct vs indirect effects).

« The prediction accuracy is not affected by the presence of correlated variables; on the contrary, an increased
number of variables is known to improve model predictions (although as mentioned above the parameter
estimates may be affected). Given that the primary purpose of SafeFITS is to provide reliable predictions on the
basis of policy scenarios, and not to estimate the unique effect of each indicator, the presence of correlations is
considered acceptable.

« In the application of the model, the consideration of changes / interventions in groups of variables that are
intuitively correlated will allow us to minimize the effects of multicollinearity (i.e. the cumulative effect of several
correlated variables is more likely to reflect a true effect).

Based on the above, the final SafeFITS statistical model is fully defined as follows:

Box 7.5
Final SafeFITS global model specification®

log(Fatalities per Population,,,;) = 1.694 +0.769 * log(Fatalities per Population ,,,,) - 0.091 * log(GDP,,,;) +
+0.007 *[-0.250 (EM2_<15y0) + 0.229 (EM3_>65y0) + 0.228 * (EM4_UrbanPop(%)) + 0.224 (EM7_NationalStrategy) +

+ 0.201(EM8_NationalStrategyFunded) +0.222(EM9_FatalityTargets)] - 0.007 * [0.161(TE1_RoadNetworkDensity) +
+0.149(TE2_Motorways(%)) + 0.238(TE3_PavedRoads(%)) + 0.272(TE4_VehiclesPerPop) +

+ 0.267(TE5_PassCars(%)) - 0.221(TE7_PTW(%)) - 0.117(TE10_Passenger/Freight)] - 0.135 * [0.069(ME2_ADR) +

+ 0.045(ME4_SpeedLimits_urban) + 0.064 * (ME6_SpeedLimits_motorways) + 0.088(ME7_VehStand_seatbelts) + 0.091 *
* (ME8_VehStand_SeatbeltAnchorages) + 0.092(ME9_VehStand_Frontimpact) + 0.091 * (ME10_VehStand_Sidelmpact) +
+ 0.090(ME11_VehStand_ESC) + 0.087 * (ME12_VehStand_PedProtection) + 0.090(ME13_VehStand_ChildSeats) + 0.068 *
* (ME15_BAClimits) + 0.068(ME16_BAClimits_young) + 0.065(ME17_BAClimits_commercial) +
+0.057(ME19_SeatBeltLaw_all) + 0.063(ME20_ChildRestraintLaw) + 0.034 * (ME22_HelmetFastened) +

+ 0.038(ME23_HelmetStand) + 0.038(ME24_MobileLaw) + 0.035 * (ME25_MobileLaw_handheld) +

+ 0.038(ME27_PenaltyPointSyst) + 0.040 * (ME29_EmergTrain_nurses)] - 0.007 * [0.144(Pl1_SeatBeltLaw_enf) + 0.155 *

* (PI2_DrinkDrivingLaw_enf) + 0.152(PI3_SpeedLaw._enf) + 0.160(Pl4_HelmetLaw_enf) + 0.155(PI5_SeatBelt_rates_front) +
+ 0.146(Pl6_SeatBelt_rates_rear) + 0.150(PI7_Helmet _rates_driver) + 0.127(PI8_SI_ambulance(%)) +

+ 0.116(PI9_HospitalBeds)].

¢ Logarithmic function of the statistical model refers to natural logarithm.



Table 7.6

Final SafeFITS global model specification

95% confidence interval

Hypothesis test

Parameter S Wald chi
error
square
(Intercept) 1.694 0.2737 1.157 2.230 38.291 <0.001
Comp_ME -0.135 0.0646 -0.261 -0.008 4.358 0.037
ME2_ADR 0.069
ME4_SpeedLimits_urban 0.045
ME6_SpeedLimits_motor ways 0.064
ME7_VehStand_seatbelts 0.088
;\-\ArI\th_g/S;T:nd_Seatbelt 0.091
ME9_VehStand_Front Impact 0.092
ME10_VehStand_Side Impact 0.091
ME11_VehStand_ESC 0.090
ME12_VehStand_Ped Protection 0.087
ME13_VehStand_Child Seats 0.090
ME15_BAClimits 0.068
ME16_BAClimits_young 0.068
ME17_BAClimits_commer 0.065
ME19_SeatBeltLaw_all 0.057
ME20_ChildRestraintLaw 0.063
ME22_HelmetFastened 0.034
ME23_HelmetStand 0.038
ME24_MobileLaw 0,038
ME25_MobileLaw_hand held 0.035
ME27_PenaltyPointSyst 0.038
ME29_EmergTrain_nurses 0.040
Comp_TE -0.007 0.0028 -0.013 -0.002 7.230 0.007
TE1_RoadNetworkDensity 0.161
TE2_Motorways(%) 0.149
TE3_PavedRoads(%) 0.238
TE4_VehiclesPerPop 0.272
TES5_PassCars(%) 0.267
TE7_PTW(%) 0.221
TE10_Passenger/Freight 0117




Safe Future Inland Transport Systems

95% confidence interval Hypothesis test

Parameter Sk Wald chi
oo v S

Comp_PI -0.007 0.0030 -0.013 -0.001 5.652 0.017
P11_SeatBeltLaw_enf 0.144
P12_DrinkDrivingLaw_enf 0.155
PI3_SpeedLaw_enf 0.152
Pl4_HelmetLaw_enf 0.160
PI5_SeatBelt_rates_front 0.155
P16_SeatBelt_rates_rear 0.146
P17_Helmet_rates_driver 0.150
PI18_SI_ambulance(%) 0,127
PI9_HospitalBeds 0,116
Comp_EM 0.007 0.0051 -0.003 0.017 2.009 0.156
EM2_<15yo -0.250
EM3_>65yo 0.229
EM4_UrbanPop(%) 0.228
EM7_NationalStrategy 0.224
EM8_NationalStrategyFunded 0.201
EM9_FatalityTargets 0.222
LNFestim_2010 0.769 0.0462 0.678 0.859 276.322 <0.001
LNGNI_2013 -0.091 0.0314 -0.153 -0.030 8.402 0.004
(Scale) 0.038
Likelihood Ratio 1379.0
df 6
p-value <0.001

7.5 Model validation

In order to validate the model, a cross-validation was carried out with two subsets of the sample:

«  80% of the sample was used to develop (fit) the model, and then the model was implemented to predict the
fatality rate for 2013 of the 20% of the sample not used to fit the model.

o 70% of the sample was used to develop (fit) the model, and then the model was implemented to predict the
fatality rate for 2013 of the 30% of the sample not used to fit the model.

In both cases, the samples were split at random.”

Figure 7.5 shows the results of the model cross-validation. Again, a model perfectly predicting the outcomes would result
in all the points lying on the diagonal. The deviation from the graph diagonal reflects the prediction error. In the first case
(20% of the sample used for validation), the predictions are quite satisfactory, with the exception of two outliers. The
mean absolute prediction error is 1.7 fatalities per population and the mean percentage prediction error is 12%.

In the second case (30% of the sample used for validation), no striking outliers exist, but overall there appears to be an
underestimation of the fatality rate by the predicted values for countries with more than 20 fatalities per population.
This is partly due to the fact that the model performance naturally drops when a significantly smaller sample is used for
its development. The mean absolute prediction error is 3.6 fatalities per population and the mean percentage prediction
error is 19% (but would drop at 3.5 and 17% respectively if the three largest errors were ignored).

7 On the basis of a binomial (Bernoulli) distribution, random binary variables were used to select the requested share of the sample.
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Figure 7.5
Cross-validation of the final model - 20% of the sample kept for validation (left panel), 30% of the sample kept for
validation (right panel)

Overall, these results are considered satisfactory. In both cases, the errors are more considerable for the countries that
have initially high fatality rates (poor performing countries, mostly African and Latin-American countries).

Therefore, it seems meaningful to attempt to develop models for different groups of countries. These are discussed in
the next section.

7.6 Customization for groups of countries

The groups of countries presented in section 7.3 were considered for the fitting of separate models. There is a twofold
interest in this type of modelling: first, it may allow for meaningful policy scenarios for the industrialized/good performing
countries. These countries have already very high scores in most of the composite variables examined, and some of the
composite variables may be non-significant. Second, emerging economies / poor performing countries may turn out to
be affected differently by the composite variables than the effects found in the global model, and therefore the accuracy
of their predictions may improve.

The model specification shown in section 7.4.1 was tested for the following groups of countries:

« On the first classification, based on geopolitical criteria as follows:
© Region 1: African and Asia-Pacific countries
© Region 2: Eastern European and Latin American and Caribbean countries
© Region 3: Western European and developed countries
e On the second classification, based on economic and road safety performance criteria:
° Region 1: Low performance countries
° Region 2: Middle performance countries
° Region 3: High performance countries

The modelling showed that none of the regional models is of satisfactory performance; which is not very surprising,
given that the grouping results in much smaller samples for the regional models, which significantly compromise the
model quality.

Both classifications resulted models with only a couple of variables statistically significant, and GDP was the main
indicator. Even in these models, it is unlikely that better forecasts could be obtained with a smaller number of variables,
compared to the global model (box 5.3).
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The other regions resulted in models with no variables that were statistically significant. This is also not very surprising,
as there is little variation in fatalities and other indicators between these countries, and therefore the variation is difficult
to capture with the existing indicators.

On the basis of the above, the global model of box 5.3 appears to be the best model for testing policy scenarios within
SafeFITS.

7.7 Customization for countries with particular characteristics

Particular emphasis was placed on developing countries with particular characteristics that would warrant separate
treatment. These include:

« Countries with very low GDP per capita (several African countries) and a very high number of fatalities. These
were treated separately as their fatalities are expected to keep increasing in the coming years where they will be
exhibiting rapid development. Therefore, one might expect different model coefficients (e.g. effect of GDP, effect
of measures) than the ones applicable in other countries.

« Countries with a very high share of motorcycles in their vehicle fleet (several Asian countries) and related
motorcycle fatalities. In these countries, motorcycle-related measures (e.g. helmet law) might have a different
and higher model coefficient than the one applicable in other countries, as these measures would have a higher
effect on total fatalities.

None of the models tested for these particular cases resulted in better performance than the global model (box 5.3),
and in most cases no different coefficients for the variables of interest was obtained. The reasons are the same as those
outlined in section 7.6 above for the basic regional modelling attempts.

Additional information in the literature to correct the model coefficients for these particular cases was sought. The
analysis of detailed causalities on GDP and helmet law effects carried out within SafeFITS project was reviewed, as well
as specific key publications (e.g. Kopits and Cropper, 2005; Koornstra, 2007). But no additional information was found in
the literature for these particular cases.

7.8 Model application

In order to evaluate the usefulness of the model for countries with different economic and road safety background, the
statistical model was applied for one low performance country, the United Republic of Tanzania, two middle performance
countries, Viet Nam and Turkey, and one high performance country, France.

The projections of their road safety performance up to 2030 are presented below, based only on the projected changes
of GDP, without any intervention taking place, alongside with the respective confidence intervals (dotted lines).

Economic growth is expected to improve the road safety performance of countries that have already recorded progress
during the previous years, while for low performance countries, the economic growth is expected to lead to an increase
in motorization and thus, deterioration of road safety. Thus, the impact of road safety indicators included in the SafeFITS
model will be higher for these countries in contrast with the developed countries with high road safety performance.



United Republic of Tanzania

The United Republic of Tanzania is among the least developed countries in the world, with the GDP per capita being
equal to US $784 in 2013. The country recorded an 18% increase in traffic fatalities per 100,000 population between
2010 and 2013. If no road safety interventions take place in the coming years, it is forecasted that the country’s economic
growth will negatively affect its road safety performance. The fatality rate is forecasted to be 41.7 in 2030 compared with
32.9in 2013, an increase of 26.7%.

Fatalities per 100,000 population

—m— without interventions

2013 2016 2019 2022 2025 2028 2030

Figure 7.6
Forecasted fatalities per 100,000 population in the United Republic of Tanzania, 2013-2030

Viet Nam

Viet Nam is a developing country whose GDP per capita was US $1,478 in 2013. Viet Nam experienced a slight decrease
in road fatalities, by 0.8%, between 2010 and 2013. According to the statistical model, the economic growth of the
country will positively affect its road safety performance, and a 27.2% decrease in the fatality rate is forecasted for 2030,
as shown in figure 7.7.
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Figure 7.7
Forecasted fatalities per 100,000 population in Viet Nam, 2013-2030
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Turkey

Turkey is a middle performance country, with a GDP per capita of US $10,936 in 2013. Its fatality rate decreased by 26%
between 2010 and 2013. The country’s fatality rate is forecasted to be 6.3 in 2030 compared with 8.9 in 2013, a decrease
of 29.4%.

50.0
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Figure 7.8
Forecasted fatalities per 100,000 population in Turkey, 2013-2030

France

France is a developed country with high economic and road safety performance. The GDP per capita was US $41,314 in
2013, while the traffic fatality rate fell by 17% between 2010 and 2013. The fatality rate is forecasted to be almost halved
by 2030 compared with 2013.
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Figure 7.9
Forecasted fatalities per 100,000 population in France, 2013-2030



7.9 Identification of policy scenarios

On the basis of the results of the models development and validation, the policy scenarios to be considered in SafeFITS
should take the following into account:

i. Economic developments (GDP) are the core indicator for forecasting future road safety developments, with or
without further intervention. Ignoring the expected GDP developments when applying the model would lead to
potentially serious prediction errors.

ii. From atheoretical viewpoint, although the model comprises numerous indicators, through the use of composite
variables, a moderate extent of testing combinations of these indicators would be recommended. The model is
based on a rather short period of historical data (2010-2013), and its predictions are extrapolated in the future
on a step-by-step basis (i.e. 3 year steps); obviously, this results in some uncertainty in the predictions. In order
to keep this uncertainty at a minimum level, it is recommended not to test extreme values combinations or
combinations of too many indicators in the policy scenarios. It is likely that the model may be overly sensitive to
abrupt simultaneous changes in many indicators yielding unreliable estimates.

iii. Onthe otherhand, the basic priority of the analysis was to include as many indicators as possible in the composite
variables. It is well known that several road safety indicators are correlated, and including them all together in
a model may affect (i.e. underestimate) their effects. It is strongly suggested, when changing the value of one
indicator, to consider and change at the same time other indicators that are obviously related to the initial
indicator of interest. For example, when considering the effect of alcohol enforcement, it would be recommended
to considering the effects of other types of enforcement as well, as it is expected that the intensification of
enforcement will be implemented in all enforcement areas. Moreover, when testing the effect of increase in front
seat-belt wearing rates, it would be reasonable to introduce an increase in the rear seat wearing rates as well, as
they both concern an increase in road user behaviour and safety culture. A change in vehicle standards would
normally concern several vehicle standards and not just one or two etc.

Overall, the following approach is recommended for the identification of policy scenarios:
« Start always by the base scenario, which is the current (reference) situation for year 2013 and carefully examine
the values of the indicators for the base scenario.

« Obtain a forecast under the base scenario, based on the GDP projections available for the period of interest. This
allows to obtain a picture of the forecasted road safety performance in a scenario with no new interventions,
before testing interventions.

« Introduce the interventions serially, and not in parallel: test a single intervention for an indicator of interest and
examine the model results. If necessary / desired, add a second intervention and compare the results.

« For each intervention introduced, consider and add the related interventions that would be expected to take
place e.g. changes in several vehicle standards, improvement in several areas of enforcement, introduction of a
group of measures, demographic changes affecting several indicators in the database etc.

« Intotal, the consideration of policy scenarios with more than 8 interventions is not recommended.

8. MODEL DEMONSTRATION

The overall model implementation of SafeFITS includes the following three distinct steps:

« Benchmarking
» Forecasting under a base case scenario
« Testing interventions (policy scenarios).

The following sections describe each of these steps, while indicative screens of the SafeFITS tool (these will be referred
to as “wire-frames”) are included, aiming to present the overall user experience of implementing the SafeFITS model.
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8.1 Things to know when using the SafeFITS model

The SafeFITS model was developed on the basis of the most recent and good quality data available internationally, and
by means of rigorous statistical methods, also taking into account the basic features and required functionalities of the
model. However, as always, data and analytical methods have limitations, which should be kept in mind:

The fatality data used for the model development are in some cases estimated numbers, and in all subject to
under-reporting (the degree of which is mostly unknown, and likely to vary between countries).

Missing values were addressed by imputation, in order to be able to develop the model. These missing values were
replaced by the regional known mean value. Users should take into account that indicators related to exposure
(e.g. percentage of motorways of total road network) and road safety performance (e.g. protective systems use
rates) had the most missing values, which concerned to a greater extent the developing countries (mostly African
and Asian). Thus, the outcome in these countries may be more sensitive to indicator change in the testing of such
interventions.

The available data for several indicators were as detailed as necessary. In most cases, a binary variable (yes/
no) was available, which may not always reflect the true value of the variable. For example, a measure may be
partially implemented, a national strategy may exist but there is no information on whether it isimplemented and
monitored. The best approximation available was used.

The optimal use of the model depends on a number of recommendations and rules in order to minimize errors and
inaccuracies in the model outcomes.

The model is based on the extrapolation of short-term developments in the future — an approach that has several
advantages but also some obvious limitations. Confidence intervals for the predictions are calculated to reflect
the uncertainty in this extrapolation, on the basis of the mean prediction error of the model. The prediction error
is considered to increase as the prediction horizon extends.

The model includes many indicators which are obviously correlated (by definition, part of the correlation is
taken into account by grouping them into composite variables). Composite variables, however, may also be
correlated with one another (e.g. measures with performance indicators), since a correlation may exist between
indicators included in separate composite variables. Therefore, the effects of interventions do not reflect the
unique contribution of each separate intervention. It is strongly recommended to test combinations of “similar”
interventions (e.g. several vehicle standards, several types of enforcement or safety equipment use rates) and
always consider “what else would be likely to change, together with a given change?”. The cumulative effect of
“similar” indicators either within the same composite variable or from separate composite variables is more likely
to accurately reflect true (and not conditional) effects.

The model may not fully capture the effects on countries with very particular characteristics such as very low
GDP, or a very high share of motorcycle or cyclist fatalities. Although every effort was made to customize the
model for different geographical or geopolitical groups, as well as for such particularities, the available data in
the international databases and the available information in the literature were not sufficient to allow for such
customization.

The outcomes in developing countries are expected to be more sensitive to indicator change in the testing
of interventions than in developed ones. Several industrialized countries already have very high values on all
indicators, and their GDP is expected to keep increasing. For these countries, a further slightly decreasing trend is
forecasted by the model, but in order to forecast substantial further reductions, other types of interventions will
be required, for which no data are currently available. Therefore, the current forecasts for these countries may be
quite conservative.

For a comprehensive discussion of data and modelling limitations in the light of future improvements of the model, see
also section 9.2.



8.2 SafeFITS tool - Introduction

The introduction page presents some basic information concerning the SafeFITS project and the particular characteristics

of the SafeFITS application. It includes a welcome page that presents some general information concerning road safety,

which is what users will first see when entering the website. Additionally, the user can choose to read guidelines

concerning the use of SafeFITS.

Introduction Benchmark

‘Welcome Message

User Manual

Definitions of Indicators

Disclaimer

UNECE SafeFITS

Forecast Report Generation

Welcome
Introduction

The project Safe Future Iniand Transport Systems (SafeFITS) aims to facilitate knowledge-based transport
policy decision-making related to reducing road traffic injuries. It was planned with the primary objective to
assist governments and decision makers, beth in developed and developing countries, to decide on the most
appropriate road safety policies and measures in order to achieve tangible results in improving road safety.

In 2010, the United Nations General Assembly proclaimed the Decade of Action for Road Safety 2011-2020.
Its goal is to stabilize and reduce the forecasted level of road traffic fatalities globally by increasing road safety
activities at the national, regional and global levels. The SafeFITS project supports United Nations Member
States in achieving the goals and targets outlined in Global Plan for the Decade of Action as well as in the
2030 Agenda for Sustainable Development:

« SDG target 3.6, which aims to reduce global road traffic deaths and injuries by 50% by 2020
« SDG target 11.2, which aims to provide access to safe, affordable, accessible and sustainable transport
systems for all by 2030

The SafeFITS model is based on historical road safety data and relationships between several road safety
parameters, and provides information on different road safety scenarios

The SafeFITS application provides a user interface for the exploration of the results of measures and
interventions that a country could adopt in order to reduce the fatalities in the near future.

The SafeFITS tool includes three complementary modules, all serving very common purposes in road safety
policy analysis:

= An infervention analysis module, to allow the user to forecast the safety effects of a specific road safety
measure or intervention for a given country and time period, all other things being kept constant

= A forecasting module, to allow the testing of combined scenarios of interventions (measures and
programmes) at national level

= A benchmarking module, to allow the user to benchmark a country against other countries, by
comparing the read safety outcomes in relation to the basic road safety indicators, and by identifying
the priority areas that the country should focus on for improving its road safety.

The SafeFITS Project was implemented with the financial support from the International Road
Transport Union {IRU).

Use of the SafeFITS app Is subject to ferms of use. Please read them here

Figure 8.1

Screenshot of the SafeFITS Introduction page

8.3 SafeFITS tool - Benchmark

Help (new window)

The objective of this step is to provide the user with an overall picture of the road safety performance and general
information concerning the selected country for the base year 2013. The performance of that country will be presented
for each of the road safety related indicators, which are divided in categories. Benchmarking is presented at both global

and country cluster level.

User input

The user has the option to select a country to analyse, as presented in the figure 8.2. The user also has the opportunity to
select the category of the indicators and the benchmark type (i.e. global or country cluster).
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Model implementation

This step presents the basic parameters as well as the respective results, based on the SafeFITS database contents. The
outputs are based only on the database and no statistical modelling implementation is taking place.

Outputs
Based on the SafeFITS database, the outputs of this step concern:

« Values of all indicators for the requested country and year
« Benchmarking results, including:

° A figure regarding the overall ranking of the selected country for each indicator of the selected category of
indicators.

° A figure regarding the country cluster ranking of the selected country for each indicator of the selected
category of indicators.

These outputs of the basic scenario are indicatively presented in the figure 8.2.
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Figure 8.2
Screenshot of the SafeFITS Benchmark page

8.4 SafeFITS tool - Forecast

The objective of the second step is to forecast the road safety performance of a country in the base case that no new
interventions will take place. This step is very important to give the user an idea of what road safety developments are
expected if no additional action is taken (“base case” scenario), and this may serve as a reference to assess the impact of
road safety actions to be tested.

User input

The user selects the intervention year, and two different options are available concerning the benchmark type (global or
country cluster), as presented in the figure 8.3.
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Figure 8.3

Screenshot of the SafeFITS Forecast page

Model implementation

Based on the projected values of the GNI and the demographic indicators, the SafeFITS model is implemented regarding

the selected country, in order to forecast the road safety outcome for the intervention year.

Outputs

By selecting e.g.“Viet Nam” and intervention year “2022" the following outputs appear, as presented in the figure 8.4.

Road safety results

« Fatalities per population in the intervention year

» Change of fatalities per population in the intervention year compared with 2013

« General ranking of the country in the intervention year

« Country cluster rank in the intervention year.
Forecasting

In this section, a new figure appears, which presents the trend for the variable fatalities per population through the years
(2013-2031), on which the forecast for the intervention year (2022) is also identifiable. Confidence intervals have been
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also calculated, based on the mean predicted error for the year 2016 and are gradually doubled up to 2031, as shown in
the figure 8.3.

Benchmarking

A new figure appears within the framework of the benchmarking analysis. According to the benchmark type selected,
the new figure may refer to the following:
« The overall ranking of the selected country in the intervention year

« The country cluster ranking of the selected country in the intervention year.

8.5 SafeFITS tool - Testing interventions

The objective of this step is to forecast the road safety performance of a country based on specific interventions that the
user selects. The development of GNI and demographic indicators is also taken into account. Within this framework, the
user may select up to three groups of interventions (scenarios) from the list of available indicators.

User input

The user selects the intervention year (e.g. 2022).Three different columns regarding each one of the possible groups of
interventions (scenarios) appear, as presented in the figure 8.4.

Model implementation

Based on the different scenarios and their respective interventions, the SafeFITS statistical model is implemented
regarding the selected country, testing separately each group of interventions at a time.

For the different group of interventions, the SafeFITS model is implemented three times, providing the respective results
and figures: one time for the first group of interventions, one time for the second group of interventions and one time
for the third group of interventions.

Outputs

In the figure 8.4, the respective wireframes are presented regarding each group of interventions. The example concerns
the testing of the following three groups of interventions, for Viet Nam (intervention year 2022):

« First group of interventions: introduction of vehicle standards for seat belts, pedestrian protection and child seats.

« Second group of interventions: increase of seat-belt law enforcement from 6 to 8 (on a scale from 0 to 10), increase
of seat-belt use rates in front seats from 47% to 60% and in rear seats from 10% to 20%.

« Third group of interventions: increase of road density from 0.65 to 0.85 km/km2 of total area and increase of
percentage of paved roads from 52.15% to 70.00% of total road network.

A key component in this step is that in the forecasting figure the trend for each group of interventions is presented by a
new line in order to give the user an overall and comparable picture of the cumulative effect of each intervention.

In each case, the results regarding fatality rate, fatality rate change, general and country cluster benchmarking for the
intervention year are presented as shown in the previous steps. As far as benchmarking is concerned, the fatality rates
for the remaining countries are the projected values from the “base case” scenario.
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Full screenshot of the SafeFITS Forecast page
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8.6 Report generation

The final step of the SafeFITS application for a user is the optional development of reports that can be downloaded for
follow-up/offline use. Users can choose which parts of the analysis they want to have exported, as well as the file format
in which the report will be generated (PDF, html, MS Word), as shown in the figure 8.5.
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The SafeFITS app has some options that are considered useful for the reporting
Note that it might take a while to generate the report.
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Figure 8.5
Screenshot of the SafeFITS Report Generation page

9.

CONCLUSIONS AND NEXT STEPS

9.1 Summary

This report presents the results of the project Safe Future Inland Transport Systems (SafeFITS), which aims to develop a
robust road safety decision-making tool to support the most appropriate road safety policies and measures to achieve
tangible results.

Within the first two phases of the project:

A suitable methodological framework for the SafeFITS tool was designed, combining the five road safety pillars of
the WHO Global Plan of Action (WHO, 2011) with five layers of road safety system.

A broad literature review was carried out of the most relevant road safety studies and projects.

A list of the statistical data that were considered necessary to describe and monitor road safety performance was
presented, along with the identification of the available data sources.

The SafeFITS conceptual framework was designed, which includes an outline of the model, architecture and a
description of the data requirements.

A list of the most relevant relations (causalities) between different road safety indicators / variables and effects
was drawn up.



Building on the above results, in the last phase of the project the SafeFITS statistical model was developed on the basis
of actual data, and the design and basic functionalities of the SafeFITS tool were defined.

SafeFITS includes the following two background components:

« Adatabase with data on indicators from all layers of the road safety management system.
« A set of statistical models fitted on the database indicators to produce the SafeFITS outputs.

The modules of SafeFITS can be summarized as follows:

« Intervention analysis: allows the user to examine the effects of single interventions at national or country cluster
level.

« Forecasting analysis: allows the user to define own scenarios of measures (or combinations of measures) in a
country and obtain medium/long term road safety forecasts for each scenario.

« Benchmarking analysis: allows the user to benchmark a country against a group of countries (e.g. all countries,
countries of similar economic or road safety performance).

The database consists of numerous indicators for 130 countries globally, which were collected from various data sources.
The WHO reports on the global road safety status were the primary source of data, but were complemented with data
from other international organizations (e.g. United Nations, OECD, IRF). The data were carefully checked and processed
to address missing values, and collect the latest available year in each case.

The statistical model took into account several challenges and particularities of road safety analyses. The task of road
safety forecasting on the basis of policy scenarios, i.e. combining an explanatory approach on road safety with the
time dimension at global level, was a challenge on its own, as there is no similar example in the literature. A dedicated
methodology had to be developed, different statistical techniques were combined and adjusted and several alternative
hypotheses were tested in order to meet the objectives of the analysis while dealing with data and methodological
limitations.

The proposed approach is based on the calculation of composite variables and their introduction in a regression model
(two-step approach), and the development of a model on the basis of short-term differences, accumulated to obtain
medium-and long-term forecasts. Both these scientific choices have their limitations, but they were the optimal solutions
for dealing with the complexity of the model to be developed on the basis of the available data.

The final model is robust, with satisfactory performance and acceptable prediction errors. The cross-validation
undertaken is considered successful and can be implemented in the SafeFITS tool. However, care should be taken that
the limitations of the model are taken into account, and several recommendations are made for optimal use of the
model (e.g. combinations of policy scenarios). The development of models for different regions was less successful and
was not retained, largely due to the small sample size resulting from the subgroups of countries, compromising the
statistical analyses.

The present report also includes an indicative demonstration of the model implementation within a future SafeFITS tool,
by means of wire-frames presentation. The model may provide forecasting and benchmarking estimates:

« For a“base case” scenario, solely on the basis of GNI projections (either official projections, or user-defined). This
scenario serves as a reference case for assessing the effects of interventions.

« Policy scenarios with up to a maximum of eight interventions, in addition to GNI developments. This allows one
to assess the cumulative impact of these interventions on the forecasted road safety outcomes, and the country’s
position globally or within its country cluster.

Overall, the model can be used for global assessments (i.e. monitoring the global progress towards the road safety
targets), as well as for individual country assessments of various policy scenarios. However, the successful application of
the model, especially for individual countries, strongly depends on the optimal use recommendations (see section 8.1),
taking into account the data limitations and the assumptions and possibilities of the modelling techniques used. The
following section presents a complete discussion of these limitations, as well as the priorities for future improvements.
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9.2 Model limitations and future improvements

The lack of a global road safety database with detailed and comparable data compromises the efforts to develop a
global road safety model. On the one hand, lack of data (especially for transport demand, exposure and performance
indicators) and lack of detail in the data values (especially for the partial implementation of measures) limit the potential
of the SafeFITS model. These data are most crucial for the intervention and forecasting analyses, which are also the
priority tools for most road safety stakeholders.

Previous studies have indicated that there may be more data on exposure and RSPI at national level than those reported
in international statistics, and their collection, harmonization and use will be a major challenge with considerable added
value for improving the SafeFITS model to better support road safety decision-making.

Issues that need to be addressed in the future for improving the SafeFITS model include the presence of estimated
figures in the data and underreporting of fatalities.

Especially as regards the fatalities estimates and the degree of underreporting, known differences exist and have been
reported between the WHO published figures (often “estimates’, albeit by a dedicated methodology) and national figures
(often inaccurate owing to deficiencies in the data collection and reporting systems, especially in low-income countries).

The WHO fatality data for a large group of countries (referred to as “group 4”: countries without eligible death registration
data in the WHO methodology documentation) are themselves estimated by means of statistical models, with GDP,
vehicle fleet and some road safety measures as predictors.

The use of these fatality data in the SafeFITS model may have statistical implications that need to be further investigated.
A separate model for this group of countries might be considered.

The majority of the available data is primarily directed at vehicle occupants, yet vulnerable road users (VRUs) -
pedestrians, motorcyclists, cyclists) — represent around half of traffic fatalities globally (and an even larger share in some
countries). While general interventions on road infrastructure, speed limits, etc. have some relevance, there is rarely
strong information describing VRU exposure or dedicated infrastructure and traffic control features (e.g. no data globally
available on the existence of 30 km/h zones). With the data currently available, the SafeFITS model may be more capable
of estimating changes in totals of (motorized vehicle) users, rather than VRUs, and further evaluation and calibration of
the model is needed of this point.

The modelling techniques used were considered optimal for the purposes of the project and the data available, but also
have some limitations.

Unlike the common approach to modelling the effect of a single measure at a time and for a targeted group of fatalities,
the modelling procedure aimed to explain fatality rates on the basis of a large number of variables. The approach was
to include several indicators to model fatality rate in a comprehensive manner to meet the project objectives. One
consequence of this is that, any single measure or indicator is shown to have a relatively small effect on the total fatality
rate, and for the less informed user raises an unclear impression of the system.

For example, the effect of some vehicle technologies and systems, or the effect of establishing a lead agency for road
safety, appears to be small, but only because these are examined in conjunction with numerous other correlated factors.
Dedicated analyses in the literature have reported much higher effects when looking at these measures in isolation.
Although every effort was made to point out this particularity, and guide the users towards testing appropriate
combinations of interventions, rather than single interventions, further ways to present the results will be explored, e.g.
by examining the impact on more specific target groups, in order to reflect more accurately the true effect of individual
interventions.

At the current stage, there are two possibilities for improving the selection of scenarios to be tested: (a) by better
defining the groups/combinations of interventions that would warrant to be considered jointly, and a priori making
this information known to the SafeFITS model user and (b) by allowing a selection of interventions based on the total
score of the composite variable, rather than on individual indicators (e.g. testing an increase of 15% on a country score
on the composite variable “measures”, which may be achieved by different combinations of changes in indicators). The
latter option may be advantageous in the sense that policy makers may then identify and decide which combination of
interventions would be needed to achieve this increase in the total score of the composite variable.



In the future steps, priority will be given to examining the possibility of additional formulation of the model for individual
road user groups and also the transferability to non-typical countries with skewed road user type distributions (e.g. large
share of motorcyclists).

Another implication of the primary objective to include a large number of variables comes from the resulting use of
factor analysis to calculate composite variables. The factor analysis procedure assumes that the combination of indicators
within each factor is the most explanatory; but it does not assume or indicate that a causal relationship exists. The model
does not therefore make any assumptions about the effects of safety measures, and if there is no contribution of an
indicator to the explanatory capability of a factor, then the coefficient of the indicator takes a small value.

Interactions between variables were not directly tested in the current model (although the composite variables allow a
form of interaction between indicators to be tested) but will be also pursued in the future.

Following a thorough investigation of published results on known causalities, as well as the available data, it was
decided to base the functional form of the model on straightforward statistical analysis, being the only option allowing
all the available data for all countries to be exploited. The choice to model a change in mortality as a function of the
instantaneous value of some variables may be counter-intuitive but the results are encouraging and largely confirm the
feasibility of this approach. Once larger time series for all indicators are available, further refinement of the model will be
possible, resulting in an even more robust model.

Overall, despite the successful cross-validation, the calibration with new data will be the ultimate way to fully assess the
performance of the model and to implement significant improvements.

Since the WHO reports were the primary source of data for the SafeFITS project, the latest WHO report can be used for
updating the database and further refining the model, as well as for improving its predictions.

In addition, the availability of comparable data for more years can be useful for improving the statistical modelling,
and thus the robustness of the SafeFITS model. Most importantly, a new wave of historical data may enable the time
dimension within the model to be better taken into account, by estimating future developments on the basis of longer
historical trends for fatalities and key economy, exposure and RSPI.

It may also allow for the exploration of different mathematical formulations of the model, e.g. the role of GDP, for which
different formulations have been suggested in the literature, or other variables for which a nonlinear relationship has
been indicated (e.g. exposure, “safety in numbers” effects for cyclists, pedestrians etc.).

Further changes in programmes and measures implemented in the various countries will allow for more accurate
estimates of their effects on outcomes, improving the transferability of estimates in other countries as well. Finally,
expected WHO fatality figures for different age groups will bring new possibilities for more disaggregate models.

An additional component of road safety concerns road user attitudes, perceptions and motivations, directly related to
road safety culture. Currently, there are few international data available, but it would be very interesting if more data on
these aspects became available and could be exploited.

It is therefore suggested to closely monitor global developments in data availability and accuracy, so that the SafeFITS
database can be updated regularly and continuously.

9.3. Next steps

In the next steps, the implementation of the model and the related user interfaces development will take place. The
operational phase should start with a pilot phase during which the model will be tested by selected users and be revised
accordingly at the end of the first year.

Focused case studies during the pilot operation, in Albania and Georgia, also taking into account the national and more
detailed data, might provide valuable insight into the current data limitations and further data requirements, as well as
user feedback on the model functionalities, the improvement of the policy scenarios to be examined, the interface and
presentation of the outputs. Subsequently, the full operation phase may start and the SafeFITS model may be opened
to the audience selected.
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The SafeFITS tool will be further enhanced by continuously taking into account users’ feedback through the application
platform. Data, functionalities and outputs will be extensively and continuously re-evaluated according to the users'’
input.

In the future, biennial revisions of all SafeFITS components (knowledge base, database and statistical models) should
also take place in order to incorporate any new developments in the field and further improve the present model, in
particular by addressing the limitations and the specific areas for improvement already identified.

10. REFERENCES

1. 2BESAFE (2011). 2-wheeler Behaviour and Safety. Guidelines, Recommendations and Research Priorities -
Deliverable D28. Research Project, 2BESAFE Consortium.

2. AASHTO (2010). The Highway Safety Manual, American Association of State Highway and Transportation Officials
(AASHTO), Washington D.C.

3. AASHTO (2014). Highway Safety Manual, First Edition, 2014 Supplement, American Association of State and
Highway Transportation Officials (AASHTO), Washington D.C.

4. Aeron-Thomas A. and Hess, S. (2005). Red-light cameras for the prevention of road traffic crashes. Cochrane
Database of Systematic Reviews 2005, Issue 2. Art. No.: CD003862. John Wiley and Sons, Ltd.

5. Agapakis J. and Miyiaki, E. (2003). Macroscopic investigation of the effect of enforcement on the improvement of
road safety on Greece. Diploma thesis, NTUA, School of Civil Engineering, Department of Transportation Planning
and Engineering, Athens.

6. Al Haji, G. (2005). Towards a Road Safety Development Index (RSDI) - Development of an International Index
to Measure Road Safety Performance. Linkdping Studies in Science and Technology, Licentiate Thesis No. 1174,
Norrkoping, Sweden.

7. Allsop R. and Turner E. (1986). Road Casualties and Public Transport Fares in London. Accident Analysis and
Prevention Vol. 18 No.2, pp. 147-156.

8. AnderssonG.(1991).Effekterpdhastigheteravintensifieraddvervakningmedradar.Transportforskningberedningen
(TFB) og Statens vag- och trafikinstitut (VTI) forskning/research nr 6. Stockholm.

9. Antoniou C, Yannis G., Papadimitriou E., Lassarre S. “Relating traffic fatalities to GDP in Europe on the long term’,
Accident Analysis and Prevention, Vol. 92, 2016 pp. 89-96.

10. BASt (2002). Sicherheitsaudit fur Strassen (SAS) in Deutschland. Berichte der BASt; Verkehrstechnik Heft V98.

11.Bax C. (Ed.) (2012). Developing a successful Composite Index; End report. Deliverable 4.9 of the Dacota project,
European Commission, Brussels. (http://www.dacota-project.eu/Deliverables/DaCoTA_D4.9_developing%20
a%20RSI%20deliverable.pdf).

12.Bernard-Gely A. (1998). Building on a Data Foundation: France’s National ITS Policy in Focus. Traffic Technology
International, June/July, UK and International Press, Surrey.

13.Beyer, FR. and Ker, K. (2009). Street lighting for preventing road traffic injuries. Cochrane Database of Systematic
Reviews 2009, Issue 1. Art. No.: CD004728. JohnWiley and Sons, Ltd.

14, Bhalla K., Ezzati M., Mahal A., Salomon J., Reich M. (2007). A Risk-Based Method for Modeling Traffic Fatalities.
Risk Analysis, Vol. 27, No. 1 (2007), pp. 125-136.

15. Bliss, T. and Breen, J. (2009). Country Guidelines for the Conduct of Road Safety Management Capacity Reviews
and the Specification of Lead Agency Reforms, Investment Strategies and Safe System Projects, World Bank
Global Road Safety Facility.

16.  Bliss, T. and Breen, J. (2013). Road Safety Management Capacity Reviews and Safe System Projects Guidelines,
World Bank Global Road Safety Facility.

17.  Bliss, T. (2004). Implementing the Recommendations of the World Report on Road Traffic Injury Prevention,
Transport Note TN-1, The World Bank, Washington, DC.



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.
37.

Boot M., Wassenberg P, van Zwam H. (1982). Changes in the road accident pattern as a result of a strike at the
municipal public transport undertaking in The Hague. In: Proceedings (117-124) of Seminar on Short-term
and Area-wide Evaluation of Road Safety Measures, Amsterdam, April 19-21, 1982. SWOV Institute for Road
Safety Research, Leidschendam.

Branas C. and Knudson M. (2001). Helmet use laws and motorcycle rider death rates. Accident Analysis and
Prevention 33 (2001), 641-648.

Broughton J. and Knowles J. (2011). Providing the numerical context for British casualty reduction targets.
Safety Science 48 (9), pp. 1134-1141.

Broughton, J. (2011). Updated post-2010 Casualty Forecasts. Published Project Report PPR 552, Transport
Research Laboratory (TRL).

BTE (2001). The black spot program 1996-2002 - An evaluation of the first three years. BTE Report 104. Bureau
of Transport Economics (BTE), Canberra.

Bunn, F, Collier, T, Frost, C., Ker, K., Steinbach, R, Roberts, I. and Wentz, R. (2003). Area-wide traffic calming for
preventing traffic related injuries. Cochrane Database of Systematic Reviews 2003, Issue 1. Art. No.: CD003110.
John Wiley and Sons, Ltd.

Cameron M., Newstead S., Vulcan P. (1994). Analysis of reductions in Victorian road casualties, 1989 to 1992.
Proceedings 17th ARRB Conference, Part 5, Australian Road Research Board, pp. 165-182.

Cashman, C.M., Ruotsalainen, J.H., Greiner, B.A., Beirne, P.V., Verbeek, J.H. (2009). Alcohol and drug screening
of occupational drivers for preventing injury. Cochrane Database of Systematic Reviews 2009, Issue 2. Art. No.:
CD006566. John Wiley and Sons, Ltd.

CEDR (2008). Best Practice for Cost-Effective Road Safety Infrastructure Investments, Conference of European
Directors of Roads, Paris.

CEFIC (2015). ERICards. Emergency Response Intervention Cards. European Chemical Industry Council (CEFIC)
(www.ericards.net).

Chapelon J., Lassarre S. (2011). Road safety in France: The hard path toward science-based policy. Safety
Science 48 (9), pp. 1151-1159.

Chiu W.T,, Kuo C.Y,, Hung C.C., Chen M. (2000). The effect of the Taiwan motorcycle helmet use law on head
injuries. American Journal of Public Health 90 (2000), 793 — 796.

Cirillo J. A. (1968). Interstate System Accident Research Study II, Interim Report II. Public Roads, 35, 71-75.

Commandeur J., Bijleveld F,, Bergel-Hayat R., Antoniou C., Yannis G., Papadimitriou E., “On statistical inference
in time series analysis of the evolution of road safety”, Accident Analysis and Prevention, in press.

DaCoTA (2012). Analysis of Road Safety Management in the European countries. Deliverable 1.5 Vol.ll. Research
Project, DaCoTA Consortium. Papadimitriou E., Yannis G., Muhlrad N., Vallet G., Butler I, Gitelman V., Doveh E.,
Dupont E., Thomas P, Talbot R., Giustiniani G. Machata K., Bax C.

DaCoTA (2012-a). Forecasting road traffic fatalities in European countries. Deliverable 4.7 of the DaCoTA
Research Project. Lassarre, S. ,Dupont, E., and Antoniou, C. (http://www.dacota-project.eu/Deliverables/
DaCoTA_D4_7%20final.pdf)

DaCoTA (2012-b). Analysis of road safety management in the European countries, Deliverable 1.5 Vol.ll of the
EC FP7 project DaCoTA. Papadimitriou, E., Yannis, G., Muhlrad, N., Gitelman, V., Butler, I., Dupont, E.

DaCoTA (2013). Developing a Road Safety Index. Deliverable 4.9 of the DaCoTA Research Project. Bax, C.,
Wesemann, P, Gitelman, V., Shen, Y., Goldenbeld, C., Hermans, E., Doveh, E., Hakkert, S., Wegman, F,, Aarts, L.
(www.dacota-project.eu/Deliverables/DaCoTA_D4.9_developing%20a%20RSI%20deliverable.pdf).

DaCoTA (2013). Road Safety Data, Collection, Transfer and Analysis. Research Project, DaCoTA Consorium.

Desapriya, E., Harjee, R, Brubacher, J., Chan, H., Hewapathirane, D.S., Subzwari, S., Pike, I. (2014). Vision
screening of older drivers for preventing road traffic injuries and fatalities. Cochrane Database of Systematic
Reviews 2014, Issue 2. Art. No.: CD006252. John Wiley and Sons, Ltd.



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,
50.

51.

52.

53.

54,

55.

56.

57.

58.

SafeFITS
Safe Future Inland Transport Systems

Duperrex, O., Roberts, I, Bunn, F. (2002). Safety education of pedestrians for injury prevention. Cochrane
Database of Systematic Reviews 2002, Issue 2. Art. No.: CD001531. John Wiley and Sons, Ltd.

Dupont E., Commandeur J., Lassarre S., Bijleveld F, Martensen H., Papadimitriou E., Antoniou C., Yannis G.,
Hermans E., Perez C,, Santamrina E., Broughton J., Knowles J., Usami D.S., Giustiniani G. (2014). Latent risk and
trend models for the evolution of annual fatality numbers in 30 European countries. Accident Analysis and
Prevention, Vol. 71, 2014, pp.327-336.

Elder R, Shults R, Sleet D., Nichols J., Zaza S., and Thompson R. (2002). Effectiveness of Sobriety Checkpoints
for Reducing Alcohol-Involved Crashes. Traffic Injury Prevention, 3 (2002), 266-274.

Elvik R. (2001). Quantified road safety targets. An assessment of evaluation methodology. Report 539. Institute
of Transport Economics, Oslo.

Elvik R. (2008). Road safety management by objectives: A critical analysis of the Norwegian approach. Accident
Analysis and Prevention 40 (2008), 1115-1122.

Elvik R., Hoye A.,VaaT. and Sorensen M. (2009). The Handbook of Road Safety Measures (2nd Edition). Emerald
Group Publishing Ltd.

Elvik R. (1999). Cost-benefit analysis of safety measures for vulnerable and inexperienced road users. TdI report
435, Oslo, Institute of Transport Economics.

Elvik R. (2012). Does the use of formal tools for road safety management improve safety performance? In the
Proceedings of the 2012 TRB Annual Meeting, Transportation Research Board, Washington DC.

EMBARQ (2013). Saving lives with Sustainable Transport. Traffic safety impacts of sustainable transport policies.
Duduta, N., Adriazola-Steil, C., Hidalgo, D. World Resources Institute.

Engdahl S., Nilsson E. (1983). Trafikdvervakningens langsiktiga effekter pa olyckor och beteenden. TFD rapport
1983:13. Stockholm, Transportforskningsdelegationen.

Erke A., Goldenbeld C., and VaaT. (2009). The effects of drink-driving checkpoints on crashes - A meta-analysis.
Accident Analysis and Prevention, 41 (2009), 914-923.

ESCAPE (2001). Cost-benefit analysis of police enforcement. Escape Research Project, Working paper 1. Elvik R.
ETSC (1997). Road Safety Audit and Safety Impact Assessment. European Transport Safety Council (ETSC)
review, Brussels.

ETSC (1999). Reducing the Severity of Road Injuries through Post Impact Care. European Transport Safety
Council, Brussels.

ETSC (2003). Cost effective EU Transport Safety Measures. European Transport Safety Council (ETSC) review.
Brussels.

Feero S., Hedges J., Simmons E. and Irwin L. (1995). Does out-of-hospital EMS time affect trauma survival?
American Journal of Emergency Medicine, 13 (1995), 133-135.

Ferrando J., Plasencia A., Oros M., Borrell C., Kraus J. (2000). Impact of a helmet law on two wheel motor vehicle
crash mortality in a southern European urban area. Injury Prevention 6 (3), 184-188.

FHWA (2006). FHWA Road Safety Audit Guidelines. Federal Highway Administration, Publication No. FHWA-
SA-06-06, US Department of Transportation.

Global NCAP (2015). Democratising Car Safety: Road Map for Safer Cars 2020. (http://www.globalncap.org/
wp-content/uploads/2015/03/road-map-2020.pdf).

Goldenbeld C., van Schagen I. (2005). The effects of speed enforcement with mobile radar on speed and
accidents: an evaluation study on rural roads in the Dutch province Friesland. Accident Analysis and Prevention
37 (6), 1135-1144.

Goss, CW.,, Van Bramer, L.D., Gliner, J.A., Porter, T.R., Roberts, I.G., DiGuiseppi, C. (2008). Increased police patrols
for preventing alcohol-impaired driving. Cochrane Database of Systematic Reviews 2008, Issue 4. Art. No.:
CD005242. John Wiley and Sons, Ltd.



59.

60.

61.

62.

63.

64.

65.

66.
67.
68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Hakkert A.S., Gitelman V., Cohen A., Doveh E., Umansky T. (2001). The evaluation of effects on driver behaviour
and accidents of concentrated general enforcement on interurban roads in Israel. Accident Analysis and
Prevention 33 (2001), 43-63.

Helliwell, J., Layard, R., and Sachs, J. (2016). World Happiness Report 2016, Update (Vol. ). New York: Sustainable
Development Solutions Network.

Henstridge J., Homel R., Mackay PJ. (1997). The Long-Term Effects of Random Breath Testing in four Australian
States: ATime Series Analysis. Report No. CR 162. Dept. of Transport and Regional Development, Federal Office
of Road Safety. Canberra, Australia.

Houston D. and Richardson L. (2008). Motorcyclist fatality rates and mandatory helmet-use laws. Accident
Analysis and Prevention 40 (2008), 200-208.

Ichikawa M., Chadbunchachai W., Marui E. (2003). Effect of the helmet act for motorcyclists in Thailand.
Accident Analysis and Prevention 35 (2003), 183-189.

IRDES (2011-a). Guide for the Assessment of Treatment Effectiveness. Deliverable Nr3. IRDES Research Project
for ERA-NET ROAD, IRDES Consortium, Fagerlind, H., Martinsson, J., Nitsche, P, Saleh, P, Goyat, Y., La Torre, F,
Grossi, A.

IRDES (2011-b). Forgiving Roadside Design Guide. Deliverable Nr3. IRDES Research Project for ERA-NET ROAD,
IRDES Consortium, La Torre, F.

IRF (2014). World Road Statistics. International Road Federation, Geneva.
IRF (2015). IRF World Road Statistics 2015 — Data 2008-2013. International Road Federation, Geneva.

ISO 39001 (2012). Road traffic safety (RTS) management systems - Requirements with guidance for use. Project
Committee PC 241.

Jaeger L., Lassarre S. (2000). The TAG-1 model for France. In Gaudry, M.; Lassarre, S. (Eds). Structural Road
Accident Models. The International DRAG Family, 157-184. Oxford, Pergamon Press (Elsevier Science).

Kardamanidis, K., Martiniuk, A., lvers, R.Q., Stevenson, M.R., Thistlethwaite, K. (2010). Motorcycle rider training
for the prevention of road traffic crashes. Cochrane Database of Systematic Reviews 2010, Issue 10. Art. No.:
CD005240. John Wiley and Sons, Ltd.

Ker, K., Roberts, I.G., Collier, T., Beyer, FR., Bunn, F., Frost, C. (2003). Post-licence driver education for the
prevention of road traffic crashes. Cochrane Database of Systematic Reviews 2003, Issue 3. Art. No.: CD003734.
John Wiley and Sons, Ltd.

Knoflacher H. (1998) Eine Kosten-Nutzen-Analyse der Verkehrsiiberwachung. Zeitschrift fir Verkehrssicherheit,
44,1,12-18.

Koornstra M. (2007). Prediction of traffic fatalities and prospects for mobility becoming sustainable-safe.
Sadhana Vol. 32, Part 4, August 2007, pp. 365-395.

Kopits E. and Cropper, M. (2005). Traffic fatalities and economic growth. Accident Analysis and Prevention 37
(2005), 169-178.

Kwan, I.and Mapstone, J. (2006). Interventions for increasing pedestrian and cyclist visibility for the prevention
of death and injuries. Cochrane Database of Systematic Reviews 2006, Issue 4. Art. No.: CD003438. John Wiley
and Sons, Ltd.

Lebrun D. (1989). The target -10% programme. PTRC Summer Annual Meeting (proceedings of seminar H),
163-169.

Litman T. (2015). Safer Than You Think! Revising the Transit Safety Narrative. Victoria Transport Policy Institute
(VTPI) Report.

Liu C, Lindsey T.,, Chen C-L and Utter D. (2006). States with primary enforcement laws have lower fatality rates.
Traffic Safety Facts Research Note, DOT HS 810 557. National Highway Traffic Safety Administration (NHTSA).
Washington D.C.



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

SafeFITS
Safe Future Inland Transport Systems

Macpherson, A. and Spinks, A. (2008). Bicycle helmet legislation for the uptake of helmet use and prevention
of head injuries. Cochrane Database of Systematic Reviews 2008, Issue 3. Art. No.: CD005401. John Wiley and
Sons, Ltd.

Meuleners L., Hendrie D., Lee A. H. and Legge M. (2008). Effectiveness of the Black Spot Programs in Western
Australia, Accident Analysis and Prevention, 40 (2008), 1211-1216.

Miller T., Blewden M., Zhang J.- F. (2004). Cost savings from a sustained compulsory breath testing and media
campaign in New Zealand. Accident Analysis and Prevention 36 (2004), 783-794.

Mitchell, C.G.B. and Allsop, R.E. (2014). Projections of road casualties in Great Britain to 2030. Parliamentary
Advisory Council for Transport Safety (PACTS).

Morris C. (2006). Generalized linear regression analysis of association of universal helmet laws with motorcyclist
fatality rates. Accident Analysis and Prevention 38 (2006), 142-147.

Mounce N., Brackett Q., Hinshaw W., Lund A., Wells J. (1992). The reinstated comprehensive motorcycle helmet
law in Texas. Insurance Institute for Highway Safety. Arlington VA.

Muller A. (2004). Florida’s motorcycle helmet law repeal and fatality rates. American Journal of Public Health,
94 (2004), 556 - 558.

Munden J. M. (1966). An experiment in enforcing the 30 mile/h speed limit. Road Research Laboratory (RRL)
Report No 24. Harmondsworth.

Newstead S., Corben B. (2001). Evaluation of the 1992-1996 Transport Accident Commission funded accident
black spot treatment program in Victoria. Report No. 182. Monash University Accident Research Centre,
Melbourne, Australia.

Newstead S.V., Cameron M.H., Leggett L.M.W. (2001). The crash reduction effectiveness of a network-wide
traffic police deployment system. Accident analysis and Prevention 33 (2001), 393 - 406.

NHTSA (1995). Experimental evaluation of municipal speed enforcement programs. Report No. DOT HS 808
325, National Highway Traffic Safety Administration (NHTSA) Washington D.C. Stuster J.

NHTSA (1999). Checkpoint Tennessee: Tennessee’s Statewide Sobriety Checkpoint Program. National Highway
Traffic Safety Administration (NHTSA), Washington D.C. Lacey J., Jones R., Smith R. (www.nhtsa.dot.gov/
people/injury/research/ChekTenn/ChkptTN.html).

NHTSA (2000). Evaluation of motorcycle helmet law repeal in Arkansas and Texas. National Highway Traffic
Safety Administration (NHTSA). Washington D.C., Preusser D.F., Hedlund J.H., Uimer R.G.

NHTSA (2003) Evaluation of the repeal of motorcycle helmet laws in Kentucky and Louisiana. National Highway
Traffic Safety Administration (NHTSA), Washington, D.C., Ulmer R.G., Preusser D.F. (www.nhtsa.dot.gov/people/
injury/pedbimot/motorcycle/kentuky-la03).

NHTSA (2005). Evaluation of the repeal of the all-rider motorcycle helmet law in Florida. National Highway
Traffic Safety Administration (NHTSA). Washington D.C., Ulmer R., Northrup V.S. (www.nhtsa.dot.gov/people/
injury/pedbimot/motorcycle/FlaMCReport/images/ FloridaMCReport scr1.pdf).

NHTSA (2008a). Evaluation of the Reinstatement of the Helmet Law in Louisiana. Report No. DOT HS 810 956.
National Highway Traffic Safety Administration (NHTSA). Washington D.C. Gilbert H., Chaudhary N., Solomon
M., Preusser D., and Cosgrove L.

NHTSA (2008b). The 2006 National Labor Day Impaired Driving Enforcement Crackdown: Drunk Driving. Over
the Limit. Under Arrest. Report No. DOT HS 811 039. National Highway Traffic Safety Administration (NHTSA)
Washington D.C. Solomon M., Hedlund J., Haire E., Chaffe R. and Cosgrove L.

NHTSA (2008c). How States Achieve High Seat Belt Use Rates. Report No. DOT HS 810 962. National Highway
Traffic Safety Administration (NHTSA). Washington D.C. Hedlund J., Gilbert H., Ledingham K. and Preusser D.
(www.nrd.nhtsa.dot.gov/Pubs/810962.pdf).

NHTSA (2013). Countermeasures that work: A Highway Safety Countermeasure Guide for State Highway Safety
Offices - 7th Edition. National Highway Traffic Safety Administration (NHTSA). Washington D.C.



98. Noland, R. (2004). A Review of the Impact of Medical Care and Technology in Reducing Traffic Fatalities. IATSS
Research Journal, Vol. 28, No.2, 6-12.

99.  OECD (1999). Safety strategy for rural roads. Organisation for Economic Co-operation and Development, Paris.

100. OECD (2008). Handbook on Constructing Composite Indicators: Methodology and User Guide, www.oecd.
org/publishing/corrigenda, Organisation for Economic Co-operation and Development, Paris.

101. OECD (2013). Road Safety Annual Report 2013. International Traffic Safety Data and Analysis Group (IRTAD),
OECD Publishing, Paris.

102. OECD/ITF (2014). Road Safety Annual Report 2014, International Traffic Safety Data and Analysis Group (IRTAD),
OECD Publishing, Paris.

103. OECD-ITF (2012). Sharing Road Safety: Developing an International Framework for Crash Modification
Functions. OECD Publishing, Paris.

104. @stvik E., Elvik R. (1991). The effects of speed enforcement on individual road user behavior and accidents. In:
Koornstra, M.J., Christensen, J. (Eds.) Enforcement and Rewarding: Strategies and Effects. SWOV, Leidschendam,
Netherlands, pp. 56-59.

105. Owen, R, Kendrick, D., Mulvaney, C., Coleman, T, Royal, S. (2011). Non-legislative interventions for the
promotion of cycle helmet wearing by children. Cochrane Database of Systematic Reviews 2011, Issue 11. Art.
No.: CD003985. John Wiley and Sons, Ltd.

106. Papadimitriou E. and Yannis G. (2013). Is road safety management linked to road safety performance? Accident
Analysis and Prevention 59 (2013), 593-603.

107. Papadimitriou E., Yannis G., Bijleveld F, Cardoso J.L. (2013). Exposure Data and Risk indicators for Safety
Performance Assessment in Europe. Accident Analysis and Prevention 60, 371-383.

108. Peek-Asa C.(1999).The effect of random alcohol screening in reducing motor vehicle crash injuries. American
Journal of Preventive Medicine 16(1S), 57-67.

109. PROMISING (2001). Cost-benefit analysis of measures for vulnerable road users. Research Project, PROMISING
Consortium.

110. RIPCORD - ISEREST (2008). Road Infrastructure Safety Protection - Core Research and Development for Road
Safety in Europe; Increasing Safety and Reliability of Secondary Roads for a Sustainable Surface Transport.
Research Project, RIPCORD - ISEREST Consortium.

111.  RISMET (2011-a). Assessment and applicability of evaluation tools: Current practice in a sample of European
countries and steps towards a state-of-the-art approach. Deliverables Nr 4 and 5. RISMET Consortium, Elvik R.

112.  RISMET (2011-b). Accident Prediction Models for Rural Junctions on Four European Countries. Deliverable Nr
6.1. RISMET Consortium, Azeredo Lopes S., Cardoso J.L.

113.  RISMET (2011-c). Applying speed prediction model models to define road sections and to develop accident
prediction models: A German case study and a Portuguese exploratory study. Deliverable 6.2. RISMET
Consortium, Dietze M., Weller G.

114. Risser R, Michalik C. (1987). Aktion ,Minus 10 Prozent” in Osterreich. Bergisch Gladbach, Forschungsbericthe
der Bundesanstalt fiir Strassenwesen, Bereich Unfallforschung, Heft 159, 1987.

115. Roberts, 1.G. and Kwan, I. (2001). School-based driver education for the prevention of traffic crashes. Cochrane
Database of Systematic Reviews 2001, Issue 3. Art. No.: CD003201. John Wiley and Sons, Ltd.

116. ROSEBUD (2006). Examples of assessed road safety measures - a short handbook. Research Project, ROSEBUD
Consortium. Hohnscheid K., Schleh R., Lerner M., Schonebeck S., Elvik R., Veisten K., Wesemann P, Bax C,,
Winkelbauer M., Christian S., Machata K., Baum H., Schneider J,, Filippi F., Persia L., Aloia P, Hakkert A.,Gitelman
V., Broughton J,, Lejeune P, Holl6 P, Heinrich J,, Tecl J., Nokkala M., Yannis G., Thulin H.

117. Russell, K.F, Vandermeer, B., Hartling, L. (2011). Graduated driver licensing for reducing motor vehicle crashes
among young drivers. Cochrane Database of Systematic Reviews 2011, Issue 10. Art. No.: CD003300. John
Wiley and Sons, Ltd.



118.

119.

120.
121.

122.
123.
124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.
138.

139.
140.

SafeFITS
Safe Future Inland Transport Systems

SafetyNET (2005). Deliverable D3.1: State of the art Report on Road Safety Performance Indicators. SafetyNET
Consortium. Vis M., Hafen K., Lerner M., Allenbach R., Verbeke T., Eksler V., Haddak M., Hollé P, Arsenio E.,
Cardoso J., Gomes S.V., Papadimitriou E., Amelink M., Goldenbeld C., Mathijssen R., Louwerse R., Morsink P,
Schoon C,, Gitelman V., Hakkert S., Assum T., Morris A., Rackliff L.

SafetyNet (2007). Multilevel modelling and time series analysis in traffic research — Manual. Deliverable D7.5 of
the SafetyNet Research Project. Dupont, E. and Martensen, H. (erso.swov.nl/safetynet/fixed/WP7/D7_5/D7_5.pdf).
SafetyNet (2009-a). Building the European Road Safety Observatory. Research Project, SafetyNet Consortium.
SafetyNet (2009-b). Post Impact Care (web text), retrieved March 5th 2015. Research Project, SafetyNet
Consortium.

SafetyNet (2009-c). Vehicle Safety (web text), retrieved April 10th 2015. Research Project, SafetyNet Consortium.
SafetyNet (2009-d). eSafety (web text), retrieved April 10th 2015. Research Project, SafetyNet Consortium.
Salzberg P. and Moffat J. (2004). Ninety five percent: An evaluation of law, policy, and programs to promote
seat belt use in Washington state. Journal of Safety Research (2004), 35, 215-222.

Sampalis J.S., Lavoie A., Williams J.I. et al. (1993). Impact of on-site care, prehospital time, and level of in-hospital
care on survival in severely injured patients. Journal of Trauma, 34, 252-261.

Schlabbach, K. (1990). Erhéhung der Verkehrssicherheit nach Plan. Realistischer Ansatz oder perspektivlose
Traumerei? Zeitschrift fur Verkehrssicherheit, 36, 146-155.

Scully J., Newstead S.,Corben B.and Candappa N. (2006). Evaluation of the Effectiveness of the $240M Statewide
Blackspot Program — Acccident Blackspot Component, Project Number RSD-0130, Monash University Accident
Research Centre.

Servadei F,, Begliomini C., Gardini E., Giustini M., Taggi F., Kraus J. (2003). Effect of Italy’s motorcycle helmet law
on traumatic brain injuries. Injury Prevention 9 (2003), 257-260.

Shoup D. C. (1973). Cost effectiveness of urban traffic law enforcement. Journal of Transport Economics and
Policy, 12, 32-57.

SUNflower (2002). A comparative study of the development of road safety in Sweden, the United Kingdom,
and the Netherlands. Final report. SWOV Institute for Road Safety Research. Koornstra M., Lynam D., Nilsson G.,
Noordzij P, Pettersson H. E., Wegman F., Wouters P.

SUNflower+6 (2005). A comparative study of the development of road safety in the SUNflower+6 countries: Final
report. SWOV Institute for Road Safety Research. Wegman F,, Eksler V., Hayes S., Lynam D., Morsink P, Oppe S.

SUNflowerNext (2008). Towards a composite road safety performance index. SWOV Institute for Road Safety
Research. Wegman F., Commandeur J., Doveh E., Eksler V. Gitelman V., Hakkert S., Lynam D., Oppe S.

SUPREME (2007). Handbook for measures at the country level. Research Project, SUPREME Consortium,
Winkelbauer M., Machata K.

Sweedler B. (2007). Worldwide Trends in Alcohol and Drug Impaired Driving. Proceedings of ICADTS-T2007
Conference, August 26-30, 2007, Seattle, Washington.

The Cochrane Collaboration (2015). The Cochrane Injuries Group Reviews: “Prevention of road traffic injuries”.
(http://injuries.cochrane.org/injuries-group-reviews).

Tsai M.-C. and Hemenway D. (1999). Effect of the mandatory helmet law in Taiwan. Injury Prevention 5 (1999),
290-291.

Umar R. (2005). Updates of Road Safety Status in Malaysia. IATSS Research, Vol.29 (2005) No.1, 106-108.

UN (2011). Global Plan for the Decade of Action for Road Safety 2011-2020. (http://www.who.int/roadsafety/
decade_of_action/plan/plan_english.pdf).
UNDP (2016). United Nations Development Programme - Human Development reports. (http://hdr.undp.org/en).

UNECE (2014). ADR. European Agreement Concerning the International Carriage of Dangerous Goods by Road
(applicable from 1 January 2015). United Nations publication. New York and Geneva. (http://www.unece.org/
fileadmin/DAM/trans/danger/publi/adr/adr2015/ADR2015e_WEB.pdf).



141.  UNECE (2015). ECE/TRANS/WP.29/343/Rev.23. Concerning the Adoption of Uniform Technical Prescriptions
for Wheeled Vehicles, Equipment and Parts which can be Fitted and/or be Used on Wheeled Vehicles and the
Conditions for Reciprocal Recognition of Approvals Granted on the Basis of these Prescriptions. (www.unece.
org/fileadmin/DAM/trans/main/wp29/wp29regs/2015/ECE-TRANS-WP.29-343-Rev.23.pdf).

142.  UNODC (2013). Global Study on Homicide 2013 - Trends. Contexts, Data. United Nations Office on Drugs and
Crime, Vienna.

143. USDoT,TransportCanada,SecretariatofTransportand Communications(2012).EmergencyResponse Guidebook
- 2012. (http://phmsa.dot.gov/pv_obj_cache/pv_obj_id_7410989F4294AE44A2EBF6A80ADB640BCA8E4200/
filename/ERG2012.pdf).

144. USF (2004). Florida Motorcycle Helmet Use: Observational Survey and Trend Analysis. Center for Urban
Transportation Research - University of South Florida. Turner P, Hagelin C., Chu X., Greenman M., Read J., West M.

145. Beeck E. F, Borsboom G.and Mackenbach J. (2000). Economic development and traffic accident mortality in
the industrialized world, 1962-1990. International Journal of Epidemiology, 29 (2000), 503-509.

146. Vulcan A.P, Cameron M.H. (1997). The history of random breath testing in Victoria. In: Proceedings of the 14th
International Conference on Alcohol, Drugs and Traffic Safety, Annecy, France.

147.  WHO (2004). World Report on Road Traffic Injury Prevention. Peden M., Scurfield R,, Sleet D., Mohan D., Hyder
A., Jarawan E., Mathers C. World Health Organization, Geneva.

148. WHO (2005). Prehospital trauma care systems. World Health Organization, Geneva. (http://apps.who.int/iris/
bitstream/10665/43167/1/924159294X.pdf).

149.  WHO (2006). Helmets: a road safety manual for decision-makers and practitioners. World Health Organization,
Geneva.

150. WHO (2007). Drinking and Driving: a road safety manual for decision-makers and practitioners. World Health
Organization and Global Road Safety Partnership, Geneva.

151.  WHO (2007). Drinking and Driving: a road safety manual for decision-makers and practitioners. World Health
Organization and Global Road Safety Partnership, Geneva.

152. WHO (2009). Seat-belts and child restraints: a road safety manual for decision-makers and practitioners. World
Health Organization and FIA Foundation for the Automobile and Society, London.

153.  WHO (2011). Global Plan for the Decade of Action for Road Safety 2011-2020. World Health Organization,
Geneva. (http://www.who.int/roadsafety/decade_of_action/plan/plan_english.pdf)

154. WHO (2013). Global Status Report on Road Safety 2013 - Supporting a Decade of Action. World Health
Organization, Geneva.

155.  WHO (2015). Global Status Report on Road Safety 2015. World Health Organization, Geneva.

156.  Williams A., Reinfurt D.and Wells J. (1996). Increasing seat belt use in North Carolina. Journal of Safety Research,
27(1),33-41.

157.  Willis, C., Lybrand, S. and Bellamy, N. (2004). Alcohol ignition interlock programmes for reducing drink driving
recidivism. Cochrane Database of Systematic Reviews 2004, Issue 3. Art. No.: CD004168. John Wiley and Sons,
Ltd.

158.  Wilson, C., Willis, C., Hendrikz, J.K., Le Brocque, R., Bellamy, N. (2010). Speed cameras for the prevention of road
traffic injuries and deaths. Cochrane Database of Systematic Reviews 2010, Issue 11. Art. No.: CD004607. John
Wiley and Sons, Ltd.

159. WongS.C,, Sze N.N,, Yip H.F,, Loo B.PY., Hung W.T,, Lo H.K. (2006). Association between setting quantified road
safety targets and road fatality reduction. Accident Analysis and Prevention 38 (2006), 997-1005.

160. Wong, S.C., Sze N.N. (2011). Is the effect of quantified road safety targets sustainable? Safety Science 48 (9),
1182-1188.

161.  World Bank (1996). Sustainable Transport - Priorities for Policy Reform. The World Bank, Washington DC.

162.  Yannis G., Antoniou C., Papadimitriou E., Katsohis D. (2011). When may road fatalities start to decrease? Journal
of Safety Research, Vol. 42, Issue 1, February 2011, 17-25.



163.

164.

165.

166.

167.

168.

SafeFITS
Safe Future Inland Transport Systems

Yannis G., Laiou A., Vardaki S., Kanellaidis G. (2007a). An exploration of road safety parameters in Greece and
Turkey. Journal of Transport and Shipping, Issue 4 (December 2007), 125-134.

Yannis G., Papadimitriou E., Antoniou C. (2007b). Multilevel modeling for the regional effect of enforcement on
road accidents. Accident Analysis and Prevention, 39 (2007), 818-825.

Yannis G., Papadimitriou E., Antoniou C. (2008). Impact of enforcement on traffic accidents and fatalities: A
multivariate multilevel analysis. Safety Science, Vol. 46 (2008), 738-750.

Yannis G., Papadimitriou E., Folla K. (2014). Effect of GDP changes on road traffic fatalities. Safety Science 63
(2014) 42-49.

Yannis G., Petridou E., Evgenikos P, Chaties in Greece, Proceedings of the 4th International Congress on
Transport Research in Greece, Volos, September 2010.

Zhang J., Norton R., Tang K.C,, Lo S.K,, Jiatong Z., Wenkui G. (2004). Motorcycle ownership and injury in China.
Injury Control and Safety Promotion 11 (2004), 159-163.

11. APPENDICES

Appendix A. Identified detailed causalities per priority indicator

Appendix B. Overview of the SafeFITS database

Appendix C. Groups of countries



Appendices



SafeFITS

Safe Future Inland Transport Systems

0l

0102
1002

SINIWWOD

e [euoieu

a3sn viva

$81junod ueadoin3 ay)
Z10z | unuawabeuey Asjes peoy Jo siskieuy
10/ G} 9IqEseNeq ¥100.d

saljunoo
ueadong og

‘leje

100EQ 109(01d YoIeassy

Jaysignd Joyiny

ALITYSNYD @311V.130 40 3¥NOS / IONTHIIN

a|qeoldde jou

|3pow [eansHess jo
sa|qeLieA fiojeuejdx3

Riajes peos Buipes|
fouabe pasemodwa | 0|
Aiteapo e sey Aunop

Juswabeuew
Kyojes peoy

Juawabeueyy
g Awouoog

18O

e EousHES diysuonefas [eansijels 10311p ou ou/sak

adA)

3|qeuep uopduasaq

uopejay / uoenby

YOLVIIONI ALIMORId TIAOW S1Id2jes

pouad

ouwy)
SINIWWNOD

a3sn viva

Jaysiiangd louiny

ALITYSNYD @311V.130 40 3DMNOS / IONTHIAN

|[apow [eansie)s jo
sa|qeLieA fiojeue|dx3

(.A19)eS peos 6 | K>uabe pa. dwa Ajiea)d e sey £13uno0),) 0] 103ed1pul Buipiebaa suolje|a palyi3uapP|
'V 9jqel
sjeble}
0l0e e SoUILNo 00e( 10901 YoIeass, R unjuswabeue) M_M_ugowo:mm%mﬁw M_E B 19PON diysuoiejal [eolshels J0alIp ou ou / sek Wewabeueyy froyes peol fevoneu
1002 ueadon3 o V100eq 180 o '3 nouywipedeq cloe - i N JES PEOY J euy 4 [eansiiels ISUORE[B. [eS! P ! Juswabeuew g Awouoog payjuenb ‘paseq €0l
I0A '} BlqeJBNIaQ V100B0 Kyojes peoy -awy sey Anuno9
: SFROT'TM ; 0]
G00} o uoionpal
6661 e |euoijeu seuunod -166 '(9002) 8€ UONUSABId :m.E_I »w.a.m_ 9002 Ayjeyey peos pue sjobie) Ajajes peos %l icd Jeak Jad saliele) Ul %z6°0- <= ok ou / sak wauwobeueyy froges peos _mco_ﬁ: €0l
"l @306 pue sisheuy uspooy | %1 IH A NN pauenb Bupjas usamjaq Uoyelo0ssy FEnpiARUl Wwowabevew | g fwouo3 poyjuenb ‘paseq
- 828 "0's Buop . Kyojes peoy -awiy sey Ajunod
BEE
8661 SOLIUN0O | 0jSQ "SOIWOU00T Hodsuel] . ABojopoujaw Uojenens Jo Juswissasse a|qeajdde spoaje . JuswaBeueyy Kiojes peos [euoneu
-0l61 €| fewoney @304 10 aJnsu| 6eg Hodey W | 100z Uy “sjobue) Ajajes peos payuenD Tou %8 enpipul seof 1od soerey Ul 5610 <= sok ou/soh | oweeuew | 3 Awouoos payjuenb ‘paseq | €01
Kyopes peoy -awiy sey Aunod
(1peiswieq ‘561 ¢lessuingl) asojapyadsied spaye Juawebeueyy Kyayes peol _MF_M__W%
$,086 e 1ev0] J0AI0) | -9l ‘9¢ ‘NeyiaydIssIyaNIoA M ‘Yoeqaelyos | 0661 18P0 Zjesuy Jayosisiiesy "ueid B enpupul (1eaA suo) syuspiooe Aunful uf 7'g- <= sk ou/ sak Jvowabeuew 9 Awouoos payuenb ,um.mma €0l
Auewssy 10} yuyosiiez B J1aYIaYaISSIyaXIaA Jop Bunyog foges peoy o 524 A1unod
(s0usl0g Jaes|3) Sjobiey
s e soues m.mm_n_. SE,mm_wM ploxo 'S auesse] 50U814 101 1800 |- | & ajqeaydde LeouuBis 10u spoye SJUBPIOOE [Eley Ul 8SEAIOUI ou 5ok Juawabeuey Kyojes peos [euoneu
0861 4 781-15) ‘Alwes Ovya " soboep | 0002 14 10} [9pow |-9Y1 3y L o JuEayuBs ¥ 945 PUE SIUBPIOOE nlur Ul 35w % <= 59K / 3 fuoucog souenb paseq | €01
[euofjewsa)u| 3y L S[apOjy Juswabeuew -up sy Kquno
JUBpIOOY PEOY [eINONAS fiojes peoy i
B sjebue}
691-€91 ‘(H Jeuiwes
. a sj0aye 100)J5 ou Ajjenpe.B Juswabeuep fKyejes peou jeuoneu
0861 e soueld wcmﬂmhh_uﬂwo_”“ﬁwa N quniger | 6861 owwieiBoud 940}~ 1o6re) oy e teak 15} oy Syapiooe Aunlu ur o401 <= sok | /%% | wowebeew | g duouoog payguenb ‘paseq | 0!
[enuuy 'S O¥Ld Kyojes peoy -awi sey Auno)
651 WoH Bunysiojiejun " Sjobie}
yolalag ‘Uasamuassels 0 MY . sjpoeye JuswiaBeuely Kiojes peol [euoneu
5,086} e |euoijeu eljsny "y yesussapung "y tossy | 1861 | UORURISQ U Juszold 0L SNUIN" UoRY e QAISNjoUcOU ou/sek \wowsBowew | Awouoog ooyuenb paseq | €01
J3p ayjoLagsBunuysio4 Aiojes peoy -ow sey Aiunoy

28 | 9duedyubIs
10 [9A37

adA)

uone|ay / uonenb3y alqeuen

uonduasag

ALITVYSNVD A311v.130 a3141LN3al YOLVOIONI ALIMOIMd TIAON SLidajes

(,s396.e3 f13)eS peOs [RUOHIRU paylUEND ‘paseq-aw sey £13uno),,) €0] 103ed1pul Buipaebal suolie|al paiyiudp|

pouad
o)
SINJIWWOD

a3asnviva

Jaysiignd Joyiny

ALIVYSNYD 4371V.L30 40 304N0S / IONFHI4TH

|apow [eansne)s jo
sa|qeniea fiojeuejdx3

€'V 3|qel
010z SaL)UN0D " ‘e >wm_:§8 __mmacsm U} dd 9|qeadde [apoy d £ Juawabeuew Juewabeueyy S £ ued
et 3 BUONRU | pdoung gg | VLODEQ WSloid Uoieasay | zioz | w Jajes peoy Jo siskleuy o|qeoydde Jou ou eu oIS lysuoieja! [eaNSIYe}s 10a1Ip oU ou / s/ foges peoy ' fwouoog aibajens Aajes peos | Z0|
10A G} 8|qeJaAlaq ¥.100ed leuoijeu e sey A1uno)
d
0002 804-901 ‘}'ON (S002) . eiseepy 9|qeadde spaye _ Juswabeuew Juawabeueyy uey
281 e |euoneu eiskefey 62107 ‘YoIeasay SSLVI ¥ Jewn | 5002 uismeis Aiajes peoy jo sajepdn 9|qeo)idde jou Jou %S enpipul J1eaf Jad saijele Ul 9G- <= sok ou/ sak fioes peoy 9 Awouoo3 ,m_.”_u%_w.__mummwwﬁwcﬂwﬂ 201

28 | dueayubIs
10 [aA97

adA)

uone|ay / uonenb3y algenen

uonduasag

ALIMYSNYD a371V.L3a a314ILN3al YOLVOIONI ALRNORId TIAON SLid3jes

(,uejd >1693e13s K39es peod [euonieu e sey A13uno),) ol 103edipul buipiebaa suoljeja. paynuUsp|

pouad

ouwy)
SINIWNOD

]
annes
~siulwpy
a3snviva

Jaysiiangd louiny

ALINVSNYD A37IV.L30 40 30UNO0S / IONFHIATY

|apou [eanshe;s jo
sa|qeLieA Aiojeuejdx3

[opow
[eansiess
JLEL/YR

v 9qel
Mejo4 uoiBe oiydeiboss) - rze
1102 Saujunco 67| .. e uojssalbal [ELT) anfen Juswabeuew | juswaBeuely
b e |euoijeu P 3 noujwipeded | 102 eydes e o|qe ) sebueyoeydes Jad saiyjele) [enuue eydes Jad 4go 10
S/61 ueadoing /z | -2y (7102) €9 80usidg Alojes g Suuey le} peos Uo sabueyd 4as Jo 10ey3 1od 4 U sbusyy - | E2UI PXIN [eonshers o} soBueup eydeo sad a9 Jo Uonerossy | “PUHUE fiojes peoy | 9 Awouoog
8LL . R - .

6661 al ¢ W ; uoiBa1 ojydeiBoss uoissaibas G698'0 |opo (1'1'2'¢ aiqe L) sabueyo eydes sad saiyeley anjea Juswabeuew Juawabeueyy
€061 e |euoneu $8lJUN0D g8 movuwm%wwz»%_“o_ﬁw\_whm Jaddosg 3 sydoy 002 U016 01U0U03 pue SaEIe} alyeL L eydes Jod 4go - | Jsesul-bo =24 pajsnipe [eansiels 0} sabueyo eydes Jad 4go Jo uoieIossy |  djewyue Kyojes peoy g Awouoog edeo Jod 4ao Ll

. - . Sojel Keje] U 95ealoap <= dgo JO 9Sealou]

605-€09 I Yoequaxoepy 0661-2961 ‘pHom .
066} S$8ljunod ¢ . |qeoljdde sjoaye = :($000°¢~ <) eydea Jad 4@o ybiy Joj anjen Juswabeuew Juawabeueyy

e euoneu ABojojwapid: Wo0gs.of 92 [BUISNPUIBL) Ul AJje1OW Juapiooe a|qeaydde jou 9 eydes Jed
2961 1ouon g0tz | e | e | P e s igeouce ou s fenpinpul | serel fy U 55000 - G0 o s | ogauie fojes peoy | 3 Awouco3 e eddao | ol
<= ~

28 | 8duedyubIs
40 [oAaT]

adA

uoyejay / uopenby olqepen

uonduasag

ALITYSNVI 3TIV.130 a3I41LN3al YOLVIIONI ALRMORId TIAOW SLId34eS

eyde> jad 4@o,) LOI 101ed1pul Buipiebaa suolejaa paynuap|
L'y a|qel

Jojedipul Ayao1ad 1ad sanjijesned pajielap payniuap| 'y xipuaddy




X

Append

SINJIWWOD

a3snviva

{dnoib
souunon $a11jun0o Jo Ajunco
; e1-6z) ‘(2002 9 siplefjauey Jod apou Juasayip) -
ueadoun: p P fein]. pue 80aa19) Ul sisjewesed uoissaibal jopo] 9|qe L) sallfele} o} 198l) 3oIyaA uswaBeue; 93]} S[2ISA U} Ul SIB[PBYM
Mwwu_ e euoneu pue >wwM_N. soque0aq) p enss) ‘Buddls S PEPEEA Y | 00 " >._«.mmmm peo % uol EM_QW uy voneindod - fewiouoq | OP60 O LPLO=2d . 2 ¢ M_wm; Mswn_ 10 w_km ».o.:o__v _&Mmm abeeaied .»>Eo=8m__>_ o .ﬁ_iq uswﬁ& 10 rmuw 60!
00019 pue podsuel] Jo [ewnor | nole 9 siuueA i SMLd 0 % - § e
sapolyen
paisjsiBol Jo Jaquiny -
e .WMW .u%w_ 1002 LA m:.on.w ﬂxcm@ BUYD sjoajje Soun ' AQ sanetey JuswaBeueyy | 18]} Bjo1YaA BY) Ul SIB[RAYM
10U SBY SI0}0B} JaYI0 |  -/86) StLd e [euoneu Bukd | -69) (7007) 1) woowoig 070"} bue] “y 002 ul Ainfur pue diysiaumo w_geomo_z paisa}jou [enpi \E.n_ 0.958210UI Ul pajIsal 99 | - abeiuaoiad 3 Awouoog -omy cm_@s& 0 aieys 60l
4 4oy fiojes 3 oxuog Ainfu| 0] %p'€Z WOl BIBYS M Ld JO asealou]
10 89UBNUI B|qISSOg : uojioN “ Bueyz o

Joyny sa|qeueA Aiojeue|dx3

ALITVSNYD A3711V.L30 40 304N0S / IONFHIJTY

uonejay / uonenby adA] a|qelep

ALITYSNYD a371IV.L30 a3141LN3al HOLVOIANI ALRIOIYd TIAOW SLidoses

(19313 PIYDA 3y} Ul SI3[9YM-0M) pasamod Jo aseys,) 601 103ed1pui Buipiehas suone|as paynuap)

pouad

awil
SINIWNOD

19A3]
anpen
-slulwpy

a3asnviva

Jaysignd Joyiny |epow [easyess 4o sajqeneA Aiojeuejdxg

ALITVSNYI @311V.L30 40 304NO0S / IONINIJTY ALITYSNYD a371V.L3a a3141LN3al

6’V d|qel
. EERY e
S2-L) 1107 Arenigag ; uorssaba (gze
S8UUNO; " 9SB2109p 0} JiB)S (Knunoo Jad japow Juaia) Anunod PO} anje iswabeue S)ue)iqe! jad
wwwu_ e feuofieu :mmhﬁhsmw ) 9NSS| 2y A oseasay : :m:ou :o_m_mm”m hoe 9] Emw nmo“ \nmug rw_;_\, uoiejndod oow.m _“3 m_m_o_,kmm »_%._Mhe_:%.,‘ow Jeaul Jod _%__Em\, _mrm:ﬁw ainfi) eydeo Jad sanere) o} o;mh_;\.,__m _M>=_.“._o=o=om__z sIed ‘_mm__h_m%mu,w_oo._omonﬁ:z 8ol
fiajes jo ewnop "o suue) asm-a0ald 3]l UOIJeZLI0jOW JO UoNerosse g
salunoy P . (dnosb seuyunoo Jo Aunod Jad [apow Juaiayp)
o0z e Jeuoleu ueadionng | V52 mwmmbmwﬁﬂw%wv M _mv_,whmw,:mﬂ 1002 :RHW_.EWN% Mwmm.vw uopeindod - | - uojssaibas or6'0 18PON (1'8'2' elqeL) senele oy anjer P, Juewabeueyy sjueyqeyul 000} Jad w0l
-5861 i 0ZPUE | 1 o odsuel] jo [ewno | noie] 9 SuuEA peos 0 UogeIofdXe Uy SMLdJ0%- | fewsouBo | 0} b1 0 =2y [eonsiels 3]J U0JEZLI0JoW JO UONIeIo0sse | oawjue B Awouoo3g | sueo seBuassed o Jaquiny
Kaxun] ‘809219 i i sojoiyan pajajsibal Jo Jaquiny -

2]
| @oueayubls
10 [aAe]

adAL

uopejay / uoenby R

tejiid uonduosaq

¥OLVIIANI ALIMOIMd TIAON SLidajes

(,S3uerqeyul 000’ L 19d sied sabuassed jo JaquinN,,) 80| 103ed1pul Buipiebal suoneas paynuap|

pouad

oy
SLINIWNOD

[opow

8’V 3|qel
QInjniiselu| | juswabeuely Speol ysu-yBiy ajeuie
ou /sak 201
Ul paIJuap! UONE[aI dAENuENb Ou peoy 8 Awouoog 0} joBe) e sey Aunod

Jaysiangd

Joyiny

|apow [eajspess Jo
sa|qeLie Kiojeue|dxg

[eonspels
10 adA)

24 | 8dueayubis
10 oA

uone|ay / uonenb3y

adA} a|qenep

uonduasag

a3asnviva

ALINVSNYD 4371V.L30 40 304N0S / IONFHIATY

ALITYSNVYD @371V.L30 a314ILN3al

YOLVIIANI ALIMORId TIAOW SLIde4es

(,Speoa ysu-ybiy ajeurwis o013ab.e) e sey £13uno),) £o] 103edipul buipiebal suonejas paynuap]

pouad

au)
SINFWWOD

a3snviva

|opow [eonshels

ubuo 10 sa|qeuea Kiojeueldx3

Joyiny

ALNVSNYD 4371V.L30 40 304N0S / IONFHI4TY

L'V 3|qel
sl “aAljeleN 1'9'z'¢ ainbi4 Jo eydea aInsodx3
umouyun e Mﬂﬂw__ [e20] ueauswy | (Id.LA) einsu| Aoijod Hodsues ) eLOIA ‘puewy | GLoz | Aiejes ysuer) ayy Buisiey eydeo sad sduy ysues [enuue - annp _.M_: deso 16€9°0 =24 e u___M_wM«_m ydeb 0 Buipioooe pajewnsa | Jad sduj Jisuely Juswabeuew 9 puewap ovm_w_mw«acmo%wu 901
UYLON g€ PUIYL NOA Ueyl Jajes i o e)ideo Jad salifeje) fenuuy | oljgnd [enuue fojes peoy | uodsues| b
. . Uimoib podsuey) -
mmm__%nﬁw_ oci-czs | oy .._,Anwm._mw,m_‘m‘ e1e ouel BUIBPON apow Jad oyjes) jo abejuaosed - (soney 1oPo ansodx3 apow Jad ayge
umouyun e |euoneu > | -dd CON ¢ . R 1002 - opow Jod ysexo B Jo lejed 8seQ) B abejusosad *® puewsp 901
-8ppiw pue | “dd ‘(,002) 4 "ON 'z 'IoA ‘siskieuy sty v [2UEN “IY 1o} POUBIN POSEEYSI YV | Y o aup ut eres o Aigecoid - | sishieveysny [ednsielS Jowobeuew | yodsues) 10 abejusdsad
-Mo| Apsous lezz3 "y ejleyg
apouw Jad yselo e jo Ayjqeqosd - Riajes peoy
-dd . - 2Insodxg
speol 951-/p) "dd ‘ZoN g} 3 UopuoT U saJe4 Jodsues] %9+ O} %+ sjoaye SauNful J0 Jaquinu Uy %+ abueyo apow Jad olyes
€861°8.6) e uegun 1200} | (uopuo) “JoA UoBUSABI PUE SisAjeuy uapiooy | Jeuin] gy dosyry | 986 and puE Saljense) peoy a(qeaydde jou aiaeaydde jou oucwhp_%wﬂ_\ - <= Jodsuex ognd ul %p)- oBejuaosad ﬁwﬁmmhhwu m%%mm:_.__.w_w.m Joobejusoieg | %!
B
2861 "12-6 IHdy “anbety
speol (anBeH) ‘wepJslswy ‘sainsespy Aiejes peoy ‘H Wemz uea a8y ul Bupjepspun podsuel %L+ 0} %)~ (uodsues aygnd jo ainsodx3 spow Jad el
umouyun e D 20| 10 uo SpIM-EBLY PUE WIBJ-}IOYS d 2861 ignd [ediolunw sy je s|qedydde jou a|qeaydde jou ‘sfeAsa)ul sjuapiooe inlur ur 948+ <= ou | P ) AN B puewsp pol WER L o1
uegin B0Ud)SIXa) ou / sak 10 abejusoied
ayL | uo seuiwas Jo sBuipasoold "yoleasay “IN 1008 9yl)s € J0 Jinsal e se wiaped Q0UBPIU0D %G6 ” JuswaBeuew | podsues|
Kjejes peoy 1o} ajnsu| AOMS uapIode peol ay) ul sebuey) Kjojes peoy

jepow

[eansiie)s 24 | 8dueayubis

et uoyejay / uopenby

adA] a|qeep

J0 adA)
ALITVSNVD

371V.130 G314ILN3AI YOLVOIANI ALIMOIYd TIAON S1id8jes

(,opow 13d >iyye.3 / sdi4} Jo aseys,,) 90 Jored1pui Buipiehas suorye|as paynuap)

9’V alqeL
0102 $9LjuN0d ‘leje SaUunod ueadoing oty a|qealjdde |apoiy juswabeuew | juswabeuely Risjes nmwwﬁwum_oﬂvm_m
fryved e e FBUORRU | ooz g | VAL00EQ 108001 Yoleasay 3 nowwpedey | 22 uuawabeuey Ajajes peoy Jo siskjeuy a|qeaydde jou o e eonsieis diysuoiejal [eansijels joalp ou ou/sek fopes peoy | 8 Awouca3 | oy amypusdre jo woneoore | 0!

pouad
auwy
SINIWWOD

OA G') dIqelsneq ¥.10Jeq

[apouw |ealjsije)s Jo
ubug Jaysiiand soyiny m_a_nm:L aws.._ym_hxm

pauyap e sey Ajunod

24 | 9dueayubis

e uoyjejay / uonenby

adA | a|qenep Jejid uondussag

a3sn viva

ALITYSNYD @311V.130 40 3DMNOS / IONFHIIN

ALITVSNYD @311V.130 a3141IN3al ¥OLVIIONI ALIMOIMd TIAON SLidales

(,sewweiboad K13jes peos pajedipap 10y a1mipuadxa Jo uonedo|je paulap e sey £13uno),,) S0l 103ed1pui Huipiebas suone|as paynuap|

SV 3|qel



SafeFITS

Safe Future Inland Transport Systems

SINJIWWOD

193]
annen
-SjuIwpy

a3snviva

Jaysiiand

Joyiny

ALITYSNYD @311V.130 40 30¥NOS / IONIHI4

|apow [ea)sie}s 4o sajqelen Aiojeue|dxg

|apow
[eansiiess
JLELIYN

ALITVSNYD A311¥.130 a3141IN3al

2}
| @dueayiubis
10 [0

uoyejay / uoenby

adAL
alqeuep

uonduasag

YOLVIIONI ALIMOId TIAOW SLIdo4es

*Salpn}s
euiBuo Jo sajep uojealignd o} siajes powad awil] 7 1 UBSUBI08 § - (uonip3 —— ﬁchwnwﬂu_? sshipue Jowabete, Me| asn Jaway
“salpnjs [eulblo .Nmmv SM1d e |euorjeu vsn | py1Buysiignd dnoig plessw3 ee _2 afon © S ,m_v>._. 6002 pug) sainsea|y Alojes a|qeoldde jou 19 ou m.s_hm 10D .mm_w saunful P\ Ld Ul %8+ <= 0u | ou /sek Jasn ! “AWouod: W BAIsuayaIdWod | o]
Ul pallouoo Ajleonsiers seq Jou oney siojpwesed | L9 A7V 80H "d NS PEOY JO Y00gPUEH YL ¥ . o ? 3 e sey Ajunoy
awydesBowsap pue ajewipd ‘sinsodxs ul sebueyy ‘| %56
“saipnis %SE+
JeuiBuio Jo sajep uojeaiignd o} siejes pouiad awi| g . . (uomp3 0} %Gz+ Me| 3sn Jawjay
“saipnjs [euibuo .Nmmv SMLd e |euoneu vsn | Py Buysiignd dnoig plessw3 e _2 “ww:mwom ,m_v>._. 6002 puz) sainsespy Alajes a|qeaydde jou mBmm:ggm. ‘s|eAsgjul m.,wwﬁ_m wo —ou| Y/ sofk Jasn Ewﬂ,ﬁwm%%ums ansusyaidwod | Q)
Ul pallouo Ajleonsiers useq Jou oney siojewesed | L9V A7V 80H "d NS PEOY JO Y00gPUEH YL ¥ 20UBPYU0D Gl MLd U1 %08+ <= ® 3 e sey Ajunoy
awydesBowsp pue ajewpd ‘sinsodxs ul sabueyg | %56
*Salp}s
JeuiBLio Jo sajep uonealjgnd o} siejes pouad swi| 7 . . (uonp3 Me]| SN Jaway
. 2661 W ussuaIog B “| o seunfu) Juswabeue}y
'selpn)s [eublio 2961 SM1d e |euorjeu vsSn | P71 Buysignd dnoig plessw3y eep “y 90K "y INT 6002 pug) sainsea|y Alajes a|qeoldde jou e ML U %22 <= 59K ou /saf Jasn 9 Awiouoo3 ansuayaidwoo | QL
ul pajjojuo Ajleansijels usaq jou aney siejaweled PEOY JO Y00gpUEH YL e sey Aiunog
oydesBowap pue ajewipd ‘sinsodxs ul sebueyy ‘|
“saipn}s %61~ 0} %EE-
. o 3
leuiBLio Jo sajep uonealjgnd o0} m‘_m_ﬂ pouad awi] 'z 2661 W UOSUBIOg B L (uop3 ogeondde “sjeniall sishewe - o — ME]| SN JaW[aY
seipnys feubuio | ¢ SMLd e |euonjeu vsSn | P Buysiignd dnoig plessw3 A v afon 6002 puz) sainsesy Alajes a|qeaydde jou ou . gz <= sok | O /sek | Jesn fwouoo anisusyaidwod | Q)|
ul pajouco Ajleonsers uasq jou aney sisjowesed | L9 A7V 8R0H TH AN PEOY J0 %00gPUEH YL ¥ Gl MLd Ut %92- <= ® 3 e sey Anunop
olydelBowap pue ajew|d ‘ainsodxs ul )
“paljoAjuod Ajjednsners B “J e [EESIEE
! 1661 681-€81 (€002) G€ uonuanald | .. puejiey ] ul sjsijoho.oow Sj08))8 SMLd painlul Buowe Juswabeue}y
193q J0U Sy SI0JO} JAUJ0 JO BOUBNYUI BIQISSOd 7 | SMLd e 820 puefiey M feyOBYOUNGPEYD |  £00Z a|qeaydde jou Jueayubis jou o oujsek | sasn ansuayaidwiod | 04
“AU0 L paInlul Uo pejoLysal siskieuy 661 pue sisAjeuy Juspiooy I eMe) 10} JoB J8WIaY 8y} Jo 083 [enpiapy| slele ul %8°0z- <= sok g Awouoog e sey Aqunoy
A [EESIEE
1661 162062 Q Remuaay UBME Ul Me] JoWlRY sjoaye saljleye} JuswaBeuely
o e L UEMEL] (ee61) g uopusneiq nluy o-wes| 886% | fojepuew ay o 0ay3 SREayde 0u b enpipUl ML uapd - <=k | 7SR | BN g fuouong N,Hn._\w_“m:som o
o . ‘seunlu| i 5 Me| asn jowjay
193q 0U Sy SI0Joe} JAUJ0 JO BOUBNYUI BIGISSOd Z | 8661 96— £6. '(0002) 06 ‘UieaH | "W ueyd “0Q Buny PEBH U0 MeT as JowieH . sjoaye saunful JuswaBeuely
“(sanieyey jou) saunful peay | -9g6) SMLd e evofeu uemeL 1gnd JO [eUINO UBOUBWY | “"A'D ONY 1M NIYD 000¢ apkolojoly aigeoydde jou %h0 [ENPIAIDU| | PBAY MLd Ul %EE - <= Sak ouysek | sosn 9 Awouoog N,wwmfmhmus oLl
pojejaI-8jokoi0jow J0 Jaquinu 0} Joja) SjoRHT | UeMiE] 84} 10 1033 By L 4 Aunog
- - i SMLd pesejsibal
} (uoiBas .. T Sneny "4 soun . Me| asn Jowjay
(senifeyey jou) suoissiwpe (jg 1) Anfur ulesq 1002 09z-26z | 166e) “W 1unsnio 3 utelq . saye 000°0} Jod suoissipe Juawabeue}y
ewney) pajejdl-p Ld JO Jaquinu o} Jajel s1oaya 'L | -6661 SMLd e 2201 mcmacwommv '(£002) 6 uonuanaid Aunfuy £00¢ OlJeWnel) Uo me| jowjay alqeaydde jou %k lenpinpy) | (1g.L) Aunful ureiq onewneyy oujsek | Josn g Awouodg N,wm_mfm‘_mssos ou
&l ajokolojow s Aley| Jo 10843 MLd Ul %L - <= s9k 4 Auned
eale
“Ajuo seale ueqin 0} pejoLISaY 7 ‘f snesy 0 [lauiog ueqJn ueadoin3 wiayinos SM.Ld pasalsiBal Me| asn Jawjay
“pajjojuod Ajjeansiels ,mmmv SMLd mcwﬁ_ﬂ ] ﬁ:gwm_‘_mmumv e bmm( “NSOI0 Y BIOUBSEld | 0002 € ul Ayjepow ysein a|qeaydde jou %S M_um__ﬁm: 00001 Jod soeyey | ou/sek | sesn Eﬂ;&ﬁ«%ﬂws ansuayaidwio | 041
133 Jou ey $10j0ey Jaujo Jo sauaNyul Bigissod ' | 086 & Ieds v8)(€) 9 vonuared Al “[ opueLa4 [0IaA JOJOW [3BUYM OM) FEnpipUl MLd Ul %Gz- <= sok ® 3 e sey Anunop
U0 ME| JaW[ay € JO Joedw]
p uojBuIySeM (VS LHN) o EueISN0T pue Ayonjuay SMLd pasajsiBal [CESIETE
PaJj01juod Ajleansiels 0002 (eueisino) oa 4°q Jessnald ! d 9|qeoldde LEITE] Juawabeuepy
b SMLd 3 |eao] uonessuwpy Asjes o €002 SMET Jaw[eH sjokalojop 8|qeaydde jou pa}sa) jou ou/sak | Jasn ansusyaidwod | )|
U88( J0U Sey SI0}0e} JaYJO JO BoUBN|UI BIGISSOd | 9661 VSN ouesy. femybiy euonen 379y Buwin 4o [eaday 3y} jo uoenieng o PR MLd Ul %GL+ <= ou B3 | e sey faunoo
E uorBuysem (vSLHN) . BUBISINOT pUE Aonjuay| u SMLd palejsibel ME| 3sN JaW[ay
pajjosuoo Alleonsiels | 0002 (Ayomuay) oa 4°Q Jossnaid s|qeaiidde sjoye JuswaBeuely
b SMLd e 0] uonensiuwpy Aajes - £002 SMeT JaW[aH ajokoI0lop a|qeoydde jou palsal jou oussek | Jesn ansuayaidwiod | 041
U9aq Jou SeY SI0}oeJ JaUJ0 JO BOUBN|UI 3IGISSOd | -0661 vsn oles] Aemubi 2uoneN B9y Jowin 10 [eadey 8y Jo uopen[erg Jou [enpinpY] 3 Awouoo3 e sey Anunoy
POIoAuOD AOSIEIS | - 866L | o e ] (sexal) ySn o Jﬂwﬂ,ﬂmﬁu«mﬂwﬁm ewin “HP u::%m,m 0002 mmxm%&ﬂuﬂwﬂwwﬁ“ a|qeaydde jou aigeoldde palsa jou itad oujsek | Jasn uowafeveyy \Hﬂ_mﬂwﬂ%&_ﬂ_ 0bl
U9aG Jou SEY SI0}oeJ JaUJ0 J BOUBN|UI BIqISSOd | -066) B . Jou [enpIApY] 8 Awouoog
el | AemybiH feuoneN 4°q Jossnaid sjokoiojou o uojenjeny e sey Aunoy
Pollonuoo AIBOSIENS | - 8661 | o | | e 820 (sesueiry) o =H=Mﬁm,,»._m«mﬂmzwv ewin “HP u::._wm.m 0002 Naxm%mwﬂﬂmmﬂwﬁﬁ“ a|qeaydde jou palsa} jou itd oujsek | sesn uowafeveyy ,“M_mmwﬁw%__ws; oul
193q J0U SBY SI0}0e} JaUJO J0 BoUBNYUI BIQISSOd | -966) vsn ouel. AemyBIH euoeN " 4 tossnasy apRaL010U 1o UoneNEAg [enpIAIpU| MLd Ul %}z+ <= 0u B Awouoog e sey Aunoo
p [SpUal) BpIMUONEU
0Q uojburysep ‘(YSLHN) o BpUO|4 Ul Me| Jowjay Me| 3sN Jawjay
2002 (epuojq) SA 9|qeoldde [RREE] 10§ pue sp Ld passisibes jo Juewabeue|y
b SMLd 3 |eao] uonensiuiwpy Ajojes . 5002 ajokdolojow Japl-|e ay} ajqeaydde jou %} » ou/sek | Jasn ansusyadwod | Q)|
8661 vsn olyjes] AemybiH [euoneN dnupuoN "y sowin 1o [eada ay) Jo uoilener lou [ENPIARUL | “ou Jo} um_,o::ouv, Sonlfele) 3 Auouos3 e sey Auno)
MLd Ul'%} 6+ <=0u
. . . FEEE
100z (epuold) EPLOL LINOS J0 AUSIAIUN | 1S T Py “ Iy sishjeuy puai pue soays SOl SPUA M Ld JowaBeueyy | el SN 1owiRu
SMLd e 1220 - Yoseasay uojjeodsuel| | UBWUSAI X NYD | 00z | AeAing [euonensssqQ :esn a|qeaydde jou palsa) jou oujsek | Jasn ansuayaidwiod | o4
6661 vsn . > [enpiApuY] uoijiw 00} Jod saiyjeye) B Awouoog
Uequn 1o} Jojus) | "0 uiebey “d Jouin ] JoWleH 8jokoI0j0 EpLO| ! e sey Ajunoy
MLd Ul %€} + <= 0u
_PaIloAUG AESIES | 100 SMLd i [890] (epuor) w:ow_mw%ﬂow »omﬂﬁm.\_,ﬁw .s_.__wm_@m%%m,ﬂw_:& $00z | Aeming _mmwo_ﬂumﬂ“mm._..w% 8(qeaydde jou eigealdde pajsa} jou id oow,\k,m_._n_mﬂwmm_mm _mmw_ ou/sek | Jasn ewabeuely \HM_M_M_”_%&_M oLl
188 Jou Sey SI0108} 810 JO Sousnjul 81qissod | 6661 vsn ueqin Joj Jawa) | 0 ujebey “d Jeuin] JowjoH 8joAoI0lo EpUOj o enpnpdl M.Ld Ul %8°0g+ <= 0u 3 Awouoo3 e sey Aunoy
B . . SW.Ld palajsibal IEESREIED
Pajjosuod Alleanstiels | 1002 (epuoid) | 895 - 955 ‘(¥002) 6 ‘UEH sojel Ayjeje; pue [eadal me| s|qealidde sjoeye | JuewaBeuey
. SMLd e [e20] 002 a|qeoldde jou %S 000°0} Jod sanijesey | ou /sek Jasn ansuayaidwoo | Q)
93 10U SBY SI0}0BJ JAJ0 JO BOUBN|UI AIGISSOd | 166l vsn 2l[gnd 4O [eUINOf UEOUBWY JoW[aY 8jokos0jow S EpHojy 1ou [enpiApY] AL U %612+ < 0 3 Awouoog e sey Aunon
Riojes Remybiy swid
. . I SlIoMm Y Joj BnyIsu| soueINSU| . Me| asn Jawjay
pajlonuod Ajleansiels | 0661 VA uoibuipy “Aiejes . “ B 8|qeaydde sjoaye pasesibai 0o‘0) Jod Juawabeue|y
SMLd e |eao] (sexal) vsn punT “M MeysuH ‘o | z66) SEXa Ul me| jawjey 8|qeoydde jou %G ou/sak | Jesn ansuayaidwod | o]
U83q JOU Sey SI0j0B JBJO JO BOUBNYUI BIQISSOd | -G86) AemybiH Joy synysul eoueansu| WoYoRIg N 20UNOp o0ko100 SNSUBLRIAW0D tou B .w__mwe,s,e,,m:.c_uwm 8 Auouo3 e sey Anunop
pajejsual 8y MLd %L1 - <=
Fioes RemybiH
. . 1 Sliom Y 1o} BnIsu| souBINSU| SM.Ld pasajsiBal Me| asn Jawjay
Poljonuoo Ajeonsiers | 0661 | VA uoibupy “Aiejes . . - o|qeoyjdde sjoaye 4 Juswabeuely
MLd e [e20| (sexal) ysn pun “pm meysuH “D | ze6l 'SEX8] Ul Me| Jawjey a|qedydde jou Jueayubls jou 000°0} Jod saiyejey | ou /sek Jasn ansuayadwod | oLl
93 J0U SBY SI0}0BJ JAJ0 J B0UBN|UI 3IGISSOd | -G86L KemyBi Joj aynysu) soueInsu| JooeIg "N 80UNOpy opfoioiow BKsUAYBIILED Jou [enpiApY] A\Ld U %01 <= sok 8 Awouoog e sey Aunoo
pojejsulal ay |

(,Me] 3sn Jow ey aAIsuayasdwod e sey £13uno),) 0L| 103edipui buipiebas suone|as paynuap)
oL'vaojqelL




X

Append

. [0.d peos mau Jo siipny
(euyjoied (VMHI) 90-90-YS-VMH4 ON sjuapioe ampon | semnseapy | SR
Jou) paypne aiom M&m&wﬂ%:ﬂ%%m%ﬂ_mMJ_B“N_MMMM UMOLyUN m >_“M=%_ME 10l unos) S_E»M_“_%%N 900z UOBEAIANg ‘Seuleping aigeoydde jou wswc * e ,m_ﬂﬂwm Ul UORONp3) %y €2 - | ou sk | Aseyu faajes u M_mw”uwmﬂm mﬂhwm_m%mnm H
g i g ! vsn eiopoy upny Kiajes peoy ViHA %g'2) ‘stoeloud paypne peoy peoy anewsISis sey Aunon
‘Sowalps (HOA MON 90-90-YS-VMH4 ON sjuapiooe aimpon | sainses|y $i02[04d PEs 43U o sypNY
ayyel) Bunsixe Jo suoioadsu| Ajajes peoy 0} s1ajey ‘7 Ajuo speos . a|qeoidde sjoaye fiojes peoy Joy soeld
(SySY Jo UopeluawoIdwl pImuoneu o4y umouyun e pegpne e20] 40 oje}s) 9002 uolieAgng "saulieping a|qeydde jou o e Erpnp uuofonpal %0 | ou/sak | Jsenul Kiajes Ul ssonoeid pue sapjod | MM
- 1 IO SIalaN - ) vsn wpny Alajes peoy YMHA o - %02 :spslosd paypne peoy peoy —_— un
10U) PAJPNE SJoM Jey) SUOIJ03S PEO] 9Y10ads 0} Ajuo siajey | afewa)sks sey Aiunoy
peypne-uou
(svSY Jo uopeluaws|dul spimuoleu ay) fjuo speos (funog (611025 UmL) sjoape U %04 Sh paupnE ouman | - sansean w_ow.ammwwm kv“m“ h_ww%w__w_
Jou) pajipne a1eMm Jey) SUONIBS Peol a1j1oads 0} Ajuo siBjeY umouxun ) paNpne [e20] Koung) umouyun umouyun 661 ulejlg Jesls ul [1uno) a|qeoldde jou B - Sjuspiooe :,o onpal ou /saf nselu| fioles u seopesd pue sapjod I
N Runod Aeung Jo Apnig 9%09- :sj08foid peoy peoy
 %09- :$109% aews)shs sey Anuno)
poyipne-uou sa pajpne

SINIWWOD

pouad awi|

sadfy
Jasn peoy

sadfj peoy

a3asnviva

|8A3] aANEl)
-sjujwpy

Jaysiand Joyiny

ALITVYSNYD a311V.130 40 304N0S / IONFHI4TY

[apow! [eansije)s
10 S3|qEUeA
Kiojeuejdxg

[opow
[eanshels
10 adA)

2]

| @dueayubis

10 [0

ALITYSNVI @3TIV.130 a314ILN3al

uopejay / uoenby

adAL
dqeliep

zejid

uonduasag

YOLVIIONI ALIYORId TIAOW SLIdeses

(.S323f0oad peos mau jo syipny K19jes peoy 1oy dde|d ui sadipdead pue sanijod dinewdlsAs sey A13uno),,) L L] 103edipul Guipiebal suonea4 paynuap]

L'V 9j|qeL
uoneydioaid [EnuUE abelany -
aunjesaduua) ueaw Ajlep [enuuy -
Kysuap uonendod -
ejides Jad uondwinsuod [0yoay -
uojeonpa (r012'¢ 208 L) opOW
. . sme| uoissaibal § ou Me] asn Jawjay
. . 002 (seiess [IB) | 802-002 ‘(8002) O UonuSASId ] uospIeyoly ssn-jewiey AlolepuBw pue +6¢ pabe uoneindod Jo 9 - s 69280 [epol 0} Buipioooe pajewrjsa enied Juswabeueyy ansusueidwon
SMLd A1U0 10U 'SaIaA [l 0} ojes LNA -GL6lL SMid e evoneu vsn pue siskjeuy juspiooy 8 °Q UO)SNOH 8002 mmws \,,,. ;Em ”g_vu >Q_va§ e)ided sad awoou| - _wmxm_ =z paisnipe | [ednsiiels paj[eAeIL SBJI|A BOIYBA _\w_w_.w_ac \_ osn 8 Awouoog e _wM: _M_E:o on
g uopeindod 00’} Jod spLd pasaisiBal Jo 'ON - - uoljiq 0} Jod sanjeres MLd i 0
| paads “Xej -
i ove -
8be Bupjuup [ebe) Uiy -
(auou / [eped / [eSIanUN) Me| JoWIBH -
uoneydioaid [enuue abelany -
ainjeladwia) uesw Ajep (enuuy -
AKysuap uoneindod -
e)ides Jad uondwnsuo [oyoopy -
sme| JONBIDO | ysseibe (rorze ou Me] asn jawjay
.38 - e — (seless |fe) | 802-002 58&3 uojuaAalg “TUOSDIRY | o0 | aenqawey Aojepuew pue 10s1eak 49| Yim +G7 Emmm “wmﬁ% mo gu Spaye B S8pL oﬁ [opol 3|qeL) [opou o} ?_Eow_o” Jened | sosn Ews&zmz ansuayeidwos | gy
5164 vsn pue sisAjeuy Juapiooy 8 °Q UOJSNoH so1e1 AWEIE) ISIPAXOI0N )ided sad awoou| POy =z pajsnipe | [eansiels pajeuse onendod | ool g Awouoog e sey Anunog
uoneindod goo'} 4od SMLd uemﬁa@h JOON- - 000001 Jod saniere; m1d .
i poads ‘Xey -
jwiove -
abe BuuLp [eBs| ui -
(auou / [eped / esiaAlUN) Me| JoWaH -
uoneydiaid [enuue abesany -
ainjesadwia) ueaw Ajiep fenuuy -
AKusuap uopeindod -
ejides sad uondwinsuod [oyooly - o
o0 (sorers Je) | 802-00 “(8002) 0 Uonuarald 7 uospieyory Shel voneanpa | vossalal | g0y algeL) pow o} mﬁmwo«om o Jowabeueyy | "% 85N 1OWIRY
S| e eUOlRU . i asn-jawey Aiojepuew pue 0sJeak m abe uoieindod Jo 9 - . erped Jas| ansuayeJdwoo
<6 | M uop vsn pue sishieuy Juspiooy’ 9-quojsnoy | 8002 mmwm ) »_ mﬂ@ ”w,_ﬂ?o«ﬂ_z ! o tn <5z el umo_ __3 meo% ) =2 pajsnipe DajewSe S\Ld palaysiBal _\m_ew> " K_ N | g fwouocog oy .\_Ec:co 0l
Jwi| paads “Xejy - 000°04 Jod saniferey M1d :
i ove -
abe Bunjuup [eBs) uip -
(auou / [eped / [eSIanuN) Me| JoWIBH -
sajes Ayferey ysjjokosojow :oﬁﬂwz_me Eovze
s yim smeq jowiey uoieydioaid enuue abesany - Me] asn Jawjay
2o0e SMLd |euojeu (sepeisie) | 2y1-2y1 '(9002) 8¢ Uonuanaid 9002 |esSJBAIUN JO UOljeI0SSe shepaaibop Buiesy fenuuy - pazjesoush 0l =X 2ige L) [3pou 0} Bupiozoe ou/sek | Jesn Jewafeuely anisusyaidwod | ()|
U9aq sey sielaweled ajewnpo Jo souanjul Auo | -¢661 vsn pue sisAjeuy JuapiooYy poljewnsa s\ Ld paiaisial  Awouoo3g
10 siskjeue uoissaibal (ouysar) me| JowieH - e sey Anuno)
JB8Ul pezilesauss) 000°01 4ad saiyelej mLd
9Be UeIpajy -
$u2paoap Jo abe abeiony - uoissaibal (z'01°2'€ @Iq€ L) [9POW
Juawaoe|dsip aubus SM1d abeseny - | o $560 =24 2'01'T’€ BlGR L) 3P
sasenbs 0} Buipioooe s)insal Joypng
1o} jo unowe poyury | 2664 SM.L e euoneu (sereiS ) | 8r9-1+9 (400c) g€ uonuaneiq Wi o0z yjeap Jap. w_u>eww”.__ mﬂeu:mwﬁw .memu 1528l .ximﬂmwwﬁw. oo (fenbe siorouesed | /sok | sesn Juowateeyy \wm__ Nwﬂmﬂ_h_.ﬂu oLl
g B ¢ o vsn pue sseuy epooy | wospnusy -0 seueig | puE SME| asn JawloH eydeo sod uoRduINsUo [04odyy - pozieiauah m.o:mv::ow_ #0U0 I®) $h1d poseisibes 3 fuwouco3 & sey Aiunoy
uoneydioaid [enuue abesony - Seus %06 00004 kmﬂ sonlele)
fysusp vonendog - | “UOPUEY MLd U %E9°€- <= 59k
(ou/sak) me| JoWeH -

pouad
auwy

SINIWWOD

a3asnviva

loyiny

ALINVSNYD A371V.L30 40 304N0S / IONFHIAFY

|epow [eanjsiels 4o sajqenen Aiojeue|dxy

ALIIYSNYD a371V.L3a a3141LN3al

2]
| 9aueayiubis
10 [9A9]

uoyejay / uoenby

adAL
a|qeLen

tejlid uopduosag

AOLVIIANI ALIMOIMd TIAON SLidajes




Safe Future Inland Transport Systems

SafeFITS

61 - puejeaz MmN Ul ubledwed %11~ 0} %8 bE- S|UBPIJE [EJe} g AINful SNoLBS uoneindod 000°}
SIany| Bue sjoaye SaINSES)
.mnw@mﬂ Jn ‘_% e levofieu | puejeaz meN | -€8. ‘(#002) 9€ UonuaARld “w cou\smﬂm ._.,E ,ﬁ $002 ejpaw pue Bunsa) yieaiq Alosndwiod ‘slensajul _mq_s U u | 2w -UBIU Ul 9%} 'Zg- <= SIoAUp | poujew BN | fores vm_w_x Jad 183} [04ooje | g1
pue siskjeuy Juapiody B0USPIJU0D %06 BunoA Joj Qg 0iez B 1) 291j0d apispeoy
“%S0°0 4910 Qv € yim
JBAUP € DAOAU] SINOY BSBU} fjuo 281-9) "dd ‘pieog sinoy uoneindod 0Qo'}
Ul sayseso Ajjenseo snouas | - Z661 sionup | suonoas (auinogiely) | yoseasay peoy uelessny *d UeonA 2661 01 6861 ‘sajenses sjoaye . sainses|y .
10 %8¢ INOGE Jo aBesaAe | -696) yunip | peolojus ool elensny ' Ued ‘20uaiejuod | g peajsman i vosowed | 6% | peos ueuojoin i suogonpas jo siskieuy aiqeaydde jou K [enpiApu| _omcn_u_o__w ;m_.;m___ m_.cww_mwm ouysok BN | fojes peoy hwoa_ w_nmw_ __“;MM_N el
uy *,s1noy joyodfe ybi - Ueqn ayyy | sBuipesoold 184 Ul %p2- O} 6l <= od 8pispeoy
Ul SJUBPIOJE 0) Siajel J03Y3
“UoBUIGSEM ; K0T 01 SEIIEEe I0H 0 40€ | wonendod ggg'}
8661 Sienup ‘aleas ‘200z ‘06-92 . I pauteduw| sjoaye woyy saniiere) Buiaup-yunip | abueyo saInsesyy .
2860 | unp ® fevoed AN | by ‘eousseod 10071 B1OSENS | 2002 | bruq pue oyoary ur spusiL apwPLOM aigeoydde jou e TDWRU | jouopanpe <= wawsoioa | abaueaed | PN | faegpeoy | 0SSN | gl
-S1QvOl Jo SBuipasooid J0Yo2Je Ul 8sealoU) Saw) & 1100 opIspeoy
GEY - ) } ;
. ' - %L~ 01 %L0°)- SBENsED (€10} Ul %G1 'L~ uopeindod 000’}
umouyun 3 3 [euoijeu femioN OIS0 ‘Sojuoueo3 YT | 6661 Hodal | "siasn peoi paouaLiadraLl s|qedydde jou aiqeoldde ‘slensa)ul o P JUBWADIOMD afueyo sy | Sonseen 1od js9) [040oje | g}
Jodsued| Jo sjnysul PUE 8|qeJaUINA o} SaINSeaw jou o [eNPIAPY| abejusosad Riajes peoy d
318 1o S5KjeUB 115UBG-1500) 90UBPYU0D %G6 10yo2[e Ul aseasoul sawl) ¢ 0ijod apispeoy
a B
. . pauojuaWw jou (98] sjuapioge BuiALp-yunip uoeindod 000'}
9661 | sienup e ool (e@ssaua) ) uojBuIyseM ‘(YSLHN) . Y| ey | B0l OB fioUG0s Spimaieis J—— SRS | 0z - <m S0t | OVER | e | SUNSEON | e oucdte | gl
-8g61 Hunip vsn uonessiuwpy Ajajes | ypws Y ssuop “r Aaoe 5,09559UU | :99S8aUU | Jujod¥oByD [enpiApu| aBejueasad fijes peoy "
el AemyBIH [euopeN INQ Ul esealoul saw) g 0ijod apispeoy
“Wio} 2|qeleduod € o} ~ . -
(ejosauuipy od . 6€0 118 SH LOQ "N Hodoy sjuapioe Ainful [ejej-uou .
SUNSSI BU) UOAOO O} OPEW | ) SiaAUp *Ayunod uojbuiysep ‘(YSLHN) . 1 w»ohawco JS3LY J3pUN “JWI 8y} JOAQ “Buinug spaye 9 [eye} ButAup-yunip ut 9,Ge anjeA saunses|y uoneindod 000’
suonduwnsse ybnoy 'z 3 eao] By oyeyd “JeleH | 800z eju a8 Jad 159} [04ooje | g4
f E sunip exouy) uonessiuwpy Alajes . . JUnIQ UMOpXOEID JusWeloju Builg [enpiApY| | - <= Jeak Jod uoneindod 0p') | onewLe fKiojes peoy
sjuapiooe Aunful 002 [ pUn|paH |\ UoWo|oS 291j0d apispeoy
10 16U 0} Joje1 S1o8Y3 vsn oues | AemyBiy [euoneN pauteduw) Aeq Joge [eUONEN 900 BYL Jad 504300 €'}, pajeWSa i

jepow
|eansneys
JLEL/YR

a3sn viva ALIVYSNVI a311V.130 40 304N0S / IINFHIJTY ALITVSNYJ @311vV.13d a3141IN3al YOLVIIONI ALRNORId TIAON S11d3jes

potsad |opow [easyels
aw 40 sa|qeneA Kiojeuejdx3

28 | 8dueayubis
10 [9A9]

adAL

olqeHEA uonduasag

uojejay / uopenby
SINIWWOD

(,uonendod 000’L 12d s3sa} [oyodje ad1jod apispeoy,,) €L] 103edipul Buipiebal suonea. paynuspj

€l'vajqel
. (Papnpxe (Kyunoo .
'$90UBIBY| uonendod
feuofes wo mwm:wh ue] 8w._m M__.” Sc8 0 nolojuy 20 apou Ew%%_ou_w P nien n Jod A.o__w _uoE,w_._c m_cwh
cnositumon 1| DL | | T | g o iy | g | o | S| e ol | Gnemimen | e || e | e | 2
‘sjuapiooe Ainfut jo g sueury) pue siskjeuy Juspiooy O SluueA i SuopEloIn poaGSs jo ,%z ~| ennebon o ! i g - g S{01]U0D JUBWADIOMS
Jaquinu 0} Joja) s10ay3 | 00010 SO0 10408 10 ‘ON - 10 Jaquiny
*SalpM}s [eUBlo uoneindod 000}
1o sajep uoneaijgnd euisny Jad (00 Jowpay Yeq
0} sieya1 poued swi| 7 .wmm_ e [evoneu | pue uepams |, w__%%mma mw:a_ﬁwumg 1002 s010d 10 siSf] mcm_r,_w”_mnm_wnm a|qeaydde jou m_gmo_“&m pojsa} jou ._m@va% 1'Z1°Z'€ ainbi4 Jo uoneiey owmmﬂ_m% od 88N >Mm_m=wmwm‘ 1eas ‘joyooje ‘paads) |zl
“suepiooe Aniuijo| 9%k wen yn | o voreasay adeos3 Jo sishjeue Jauag-isoQ X o il RIS PROY | g0 on 1owaoious
Jaquinu 0} Joja) sjoay3 | 40 JaquIny
“solpnis [euiblio PUEIUL] 66-95 ‘dd ‘A OMS uonendod 000’
10 sajep uonealjgnd o Ao ,wmmhwww 'sjoay3 pue saibejess sjuapiooe sisieue Suspooe u %gg- 0y %0z- | abueLo sainseop 18d (01 JowydY ‘Y8q
o} siojel poped iy 7| suonoas | jeuonjeu k ‘Buipiemay pue JuswaoIo3 | Y YN “INNSE | 1661 PUE JOIABY3G JBSN PEOJ [ENPIAIPU] a|qeaydde jou e § i o o o8 1885 ‘joyoofe ‘paeds) | zi|
"sjuapiooe Ainfut jo 961 paolojus ,uﬂm@ﬂ%ﬁm ('sp3) °r ‘ussuaisyy U0 JusLBI0JUS paads Jo sjoaye ay | 2 <= JUBLIBDIOUB Ul BSERIOUI SBW G UBy) alow | abejusoied fiojes peoy $/01JUOD JUBLIBDIOJUSD
Jaquinu 0} Jojal sjayT | sopms § "IN ‘BJiSuI00 :u| 10 Jaquiny
‘sapnis fe _A%“Mﬁ_ﬂ 6595 ‘dd ‘\OMS uopeidod 000’}
o sa1ep woyelgnd 9861 fwo ‘Mewusq S8y pue saibslens sishjeve SJU3PIOOE Ul 90Z- 0) %0}~ | 9bueyo sainsesjy 4ad (012 19wl "o
o} siojeu poped il 7| suoioas | [euoneu b UIpIEMaY PUE JUBWIBOIOWT | Y WINT “TWNSE | 1661 PUE J0IABY3q Jasn Peol [enpinpul s|qeoydde jou e § _ S o J8sn Jeas ‘joyooje ‘peads) | zi|
‘sapioe Anfurjo | 798 paolojus ,uﬂw__u%_ﬁmv (‘sp3) 'r ‘uasuaisuyy U0 JUBWaDI0JuS Paads J0 SjoaY YL Rl <= WWI0I0JU3 Ul 8SEBIUI SO § 0} ¢ | oBejueosad fiejes peoy $/04)U09 JUBWAOIONS
Jaquinu 0} Jojal sjPaYT | sopms "IN ‘BAiSuI00y :u| 10 Jaquiny
‘salpn)s [eulbLo . ‘669G "dd .%Qsm uonejndod 0oo‘L
Jo sajep uonealjgnd Juo . 's}08)j3 pue saibajeng Jad (09 Jowjay ‘Yeq
. 8861 ‘Wewuaq . . 8|qeol|dde 10948 Jueolyiubis | abueyd sainseapy . N
o} siejel poyed il 7| suoioas | [euoneu b JEMaY PUE JUSWS0IOUT | Y YT “INNSG | 1661 PUE J0iABYa( Jasn Peol [enpiAIpul s|qeoydde jou e _ Jasn 1eas ‘joyooje ‘paads) |zl
“syuapooe Ainlurjo | 796 paolojus  Uopans (sp3) 'r ‘uasuaisuyy U0 JUBWBdI0JUS Paads Jo SjoaYe YL ou 0U <= JUBW30I0}U3 Ul 85Ea.0u oy € 0 dn | Beuaosed fiejes peoy $/01)U09 JUBWADIOWSD
Jaquinu 0} Jojal sjoay3 * pueibu3) ‘"IN ‘BAiSui00Y| U 0 Joquin
quinu 0) Jaja1 1993 | sopnIS 6 N ealsuooy :uj 10.42quinN
*1 Aysuewn 3 ‘[9EIS| Ul SPEOI UeGINIBIUI o %ﬁﬁﬁm%mﬁ
9661 Speol £9-€7 (L00Z) £€ UoNUSABLd | Yarog "y UaYoD UO JUBWIB0I0}US [J8UAB Pajenusouoo s|qeadde sjae anjea sainsea)y . N
- jeans euoieu oess| pUE SiSAjeuy JuapIoY “puewenp | 1002 10 SJUBPIZOE pUE INOIABYA] alqeaydde jou Jou e JenpiApu| SASNOUOUL | 5 s gue osn fojeg peoy | 1S 10409k ‘poads) |z
oot ) ) Sy Loyl JBAUP UO S193149 JO UOIENEAS B o SIONOD JuouIEdIONS
S’V BowieH P U0 $}034)@ JO UOjeN[ens sy 10 oquiny
“wioy
9|qesedwo e o) sjnsal uonejndod oo‘L
3} PBAUOD O} mumf 166 ( ) ) 0% >>_2‘_ yabbe wayshs wao_%c olgealdde soago ) (apim yiomjau) mm:mm,_u [eJe) Ul %6'p), - onjen sainseon Jod ("0} «m.s.w._ 1eq
suondwnsse ynoy 'z e [eo0] puejsusenDd) | -€6¢ (L00g) €€ ‘Uonuanald H'IN uoiswe) | 100z 90ljod olyjes) SpIM-Hiomau a|qeoydde jou ou %l enDIDU <= Jeak Jad uoeindod o'} Jod Sjou0oge) . Jasn Jr——" 1e8s ‘joyoofe ‘paads) | zi|
(somerey | 986 elensny pue siskjeuy Juspiooy | ‘A'S pesismen 40 SSBUBAOBS UOINDAI USEID 8y L b FEnpipu aBeione - Jeak | JUaWeoIojus J0 SINoygE'eE | S PEOY | §j0qu00 uswsolos
10U) SjUBPIOTE [EJe} JO 10 JaquIny
Jaquinu 0} Joja) sj0ay3 |

|apouw [eashels Jo 2 | 9duesyul adAL
‘owny sa|qeneA Kiojeue|dxg 10 [oA07 uone(ey | uopenb3 ajqeuep

SINJIWWOD

a3sn viva ALITYSNYD @311V.130 40 30¥NOS / IONTHI4TN ALITYSNVD @371V.L30 a314ILN3al YOLVOIONI ALRIORd TIAON SLIdees

(,uonendod 000’L 42d (>33 39W|3Y “3|3q Je3s ‘|oyod|e ‘paads) S|013U0D JUSWSII0JUS JO JAGUINN,,) Z L] 103ed1pul Buipiebas suone|al paynusp|
L'y 9qelr



X

o

c

v

Q
Q
<

(papnjoxa

seae sisfjeue jaasynw uoissaibas (seLze uoneindod 0o‘}
ueyjodosjouw -8¢. ' *Q noluojuy 0340 [euoiBaY - | [aranW jopo] anfen sainses|
Mﬂo% e SPEQi fein el ! _E_ummmw wv.,o>o¢m%cwmw ﬁ@omum nou _E_umawm ¢ o_m_=<=mw 800z | GIELEAINI Y SOIEIE} PUE S|UEPI22E m_o‘__couu _ot%_u,n »o.ow’__. ,com_m_ou e _N_V_N:_Mm alge) jopow 0} - Buipioooe o_.m_.__z:_@ BN | fopes nm,n_m sod 513} [0U00e | g1
IESSeUL i . Oljel) U0 Juewedlojud Jo  Joedw| pajewnse saliejey  JoON [ 90jod apispeoy
B suayly) -B1X3 PUGAH
808019
(papnjoxa
seale siskjeue jarapnw vorssaibal (s61z°¢ igeL) uopeyndod 000'}
-gg. *0 nouojuy i )0 [euoiBay - jopo] ane sainses)|
WMMN_ e Speoi [eins [e20] _: _mch_uomamomwme ov.,o>ow“cwmm M%\va :o__._E_nmaom ” ._Mv _m_”=<=mw 8007 | @lEUEANNW V/ Saljileje) pue sjuspiode m_o‘__co«uo_%*o_u,“ »w.owv__. Bl _E_V__m_._u«m [epow 0} Buipioooe pajewss o_.m_.__zm,__m s a&_mw nm,n_x Jad s)se} |oyooje el
PRuOIESSeUL g : ojjel} U0 jusweolous Jo  joeduw) sjuepiooe  Anfur jo oN | T s01jod apispeoy
B suayly) -e1Xa PUGAH
808019
. (papnjoxa
leuoiBos mwowmnw__ow seale 578-818 (fiunoa.ad japou aijyp) uoissalbal (1'zL'z'e @1qeL) uoneindod 000,
yoeoudde Buijepoy 'z .NSN e Speoy [eJns |eoo] ueyjodosew ‘(L002) B€ ‘uonuenald 0 =n.v uowy °3 1002 SIUBPI20E PEOI UO JUBLLIRDIOS JO 1332 HoN}aU peol [euojeu i g\..” lelwouiq 0 18P0 jepow 0} Buipioooe pajewrjse anen Jasn seinsesy Jad s8] joyooje el
. 9661 1jluofessay ] nolwipeded 9 SiuueA [euoiBas ay) oy Buljapow aASIIN SUOIIE|OIAPaadS JO 'ON [eonsiels : afewyue Kiojes peoy
'sjuapiooe Aunful suaUy) pue sisAjeuy Juaplooy 01100 10UODIE 10 ON - anyebaN sjuepiooe  Anfur  Jo  oN 80ljod apispeoy
10 Jaquinu 0 Jafel s}08)3 | B SUSU}Y) 10U09 [0Yod[e Jo 'ON
303019
BWIL -
jejuey -
wnwixeyy -
ellessny ‘elaque) ‘Alojes 91 juswihojdwaun - B |
Sluspiooe BOY JO & [eJapa. ‘rd Aexoel ‘0N Hodey sisAjeuy saliag auw| aWooul 9|gesodsip ‘dx3 - | uoissaibal [epo| (7e1'7€ 9igeL) fopous O} SaInses) uopendod 000'y
awi-yBiu ajo1yaA-ofb 2a6l e 1eoo| PECY ¥ 0 [e5ped rd JOREN | - oo D ON Hoday'sisliewty seuss sulL y e 19PN | fuipioooe pajewnys suapiooe Josn n Jad sjsayjoyooe | gl
o 5wy o) stoje) oouy | 086 ‘swdojensq [euoiBoy Y [oWOH “1 8BpuisuaH b | :saeig ueensny oy ur Bunsa yieaig abesn peoy - | esuj-Bo [eonsiels N AoRS PROY | o1 o aispe:
Jo 4 ) Siojel 083 g Jodsued| Jojdg wopuey Jo sjosy3 wis | -buot syl (030 Aepijoy jooyos) Aep Jo adA | - PISPEOY
oam Jo heq -
wie] [BUOSEAS -
189
uone|sibs] Jvg -
aw -
jejuey -
Juswiojdwaun -
aWooul s|gesodsip ‘dx3 -
ellessny ‘elaque) ‘Ajajes 9L uopdwinsuod [0yodly - o o "
Suapiooe (salem . . . (€'€1'2°€ aigeL) jepow 0} uoyeindod 000’}
. 7661 RET PeOY J0 8040 [eJopa4 rd Rexoepy Y0 'ON Hoday'siskleuy salag awi] da9- | uoissasbal [oPO anfen sainsesjy
smmew”_:ﬂcoww_%ﬁwuw 9L | b © o :M_M_Mﬁ: ‘uewdofareq euobey | jawoy  sbpusu | 68 | ssoperg ueteasny oy uibusal ueasg abesn peoy - | seau-Bo e [ensels wm__em%_” w_wﬂmww_ww_w aﬁﬂ apowgue | M| fapes peoy M_ ”«wwunumwm e
g Yodsues] Joydg wopuey Jo sjosy3 wie]-buo eyl (018 Aepijoy jooyos) Aep jo adA - g !
soam Jo heq -
wia ] [BUOSEAS -
JusWwadIojus Buiobuo - 1 gy -
weiboud - 1 gy -
uoijonponul - 1y -
‘salpn}s Rjuo . %2}~ 01 %bL- uoneindod 000
5002 3] |\ Uasualog (uoyp3 pug) sainseajy o o siskjeue SUOI}08S PeOJ Pajosye U sainses|y
[euibuo jo sajep uoneayiand | e SUOIJOBS |euoeu . o o 6002 a|qeaydde jou ‘S[eAsajul § i ou/ sok JES 1ad ss8} j0yooje el
o1 siojes pousd oy | ~VE6H peoioe Buiysiiang dnoio pressw3 | 3 °L eeA "y 8A0H “y N3 Kiojes Peoy 40 %00gpUEH YL a0UBPLOD %45 ejop SIUBPIOOE (€10} U %E - <= Sk fojes peoy | " o opispeoy
110 40 S3jep Uo| _Mo _HM §00z e euoieu mwmwmh_mu Ll USROS | (Lowp3 pug) saunseayy s|qeoydde jou .x&m._MPNNT SUONoaS PEC) PORSE | -, g Josn sanseay “_M.M_«Mwwa,ommw,_w el
" o siopos posd oy | 6 ww_ﬂuhww Buysiang dnoig plesaw3 | B "L eeA "y 9AOH “¥ NNZ Kiojes peoy 0 %00qpueH ay| S0UBPILD %6 I SJUBPIOE (€10} Ul %6 <= Sk RS PO | oy o apispeoy
o v
‘saipnis . Y uosduioy | %6~ 0) %EZ- sjuapiooe uojeindod 000'}
6661 sianup suonoes Epeue) $12-992 ‘(2002) . . SBYSEID PaNjoAU|-|0yodly Buionpay 1oy 8|qeoidde . sisfjeve sainses|y
leuibuio Jo sajep uogeayignd | b |eao] . ® “S ezez “r SIOYIN | Z00Z a|qeaydde jou (yo1) " Ainfur |ejej-uou g [ejey Buinup ou /sak s Jad s)s9) joyooje el
o1 siojos pousd oy | “S%6H yunip v.cmm_ww‘_ﬂ_m VSN € ‘uonuanald Ainfuj ouyer| ~Q19915 "y SINUS "y 9P sjuIodxoay) A1811qos Jo ssauaAoaY3 Jou abues apenbiew| BN | Sinp U og0z- <= (189) o foes peoy | o o apIspeoy
e 6661 mcﬂom epeue) $12-992 ‘(2002) g uosdwoyl SBYSEID PAAJOAU|-|0Y0D]Y Buionpay 1oy siskjeue saieje) Buiup sainseajy vongndod 000’}
12ulbio jo safep wojeaygnd -G861 vwohwfm el 2 VSN € ‘uonuanalg Anfuj olyel | 3 S ezz °r SOUIN | 200z sjulodyoay) A18ligos Jo sseuaAosyT alqeaydde jou ey -Blop -YUNIP Ul %Ez- < ( ._.mmv.mm\ﬂ ou/ sok s Kiejes peoy Jod sis2) jouooe €M
0} ssaja1 pouiad awi | ~uegn ’ R 199[S Y SINYS Y JpI3 . - § i ijod apispeoy
. Kpnis . .
salpnis Ajuo ( ; Yy uosdwoy | %L1 0} %02- sjueplooe uoneindod 000'}
SlaAL 90U, - S8YSEID PajoAU|-|oyoedly Buionpay Jo; 8(qeoldde ° . sishjeue sainses)
[eutBLo Jo sajep uonealgnd N_MM—— V_cbw suonoss [e90] w:ﬁgw:ﬁ ¢ ,:c;:w%ﬂw%ﬂ@ MN&W‘_N._W ® “S ezez T SIOYIN | z00Z ﬂ.u: o%_ow:o_ Mﬁ:g%m »r«mmm:mm_ ummb m“ 9|qeoydde jou 19 Jou (yol) .sws._h Ainfur [ejej-uou % |ejey Buiup ou /sak Jasn 3$_mw nm,n_m J1ad s)s8) joyooje el
0} s1aja1 pouad awi] paolojus o) eleasny i B “@199IS “Y SHNYS Y Jap|3 : - abuel ajienbiaju| -junIp ur 9%91- <= (1gy) sak 291jod apispeoy
(Rpris . .
| Y uosdwoy ) % h- 0} %Ge- uonejndod 000°)
1661 1) souesy 12-992 ‘(2002) . S8YSEID) PAAJOAU|-{0yoaly Buionpay oy ! 1sAjeue saijilere} Buinup sainses|y
10 s8jep uonea)| [e20] . ® “S ezez “r SPYIN | z00Z 9|qeaydde jou (yol) 3 . L ou /sak J9sn Jad s)s8) joyooje el
0} sia4e1 pouad awi| 1861 paoiojo 9 mﬁwﬁnwi € ‘uonuanald Anfuj ayes) 0 1991G Y SUNUS “¥ 1913 sjuiodyoay) AaLqos Jo sseusoay3 oBue openbiall EEN HUNIp Ul %zZ- <= (1Y) sek Kyojes peoy 010d apispeoy]
umousjun 3 mcw__.u_m% |euoijeu Selunea (0813) 1unog £002 sanseapy a|qedydde jou e\cm_h\cwn_v ’ ssheue [B10} Ul %6 <: UzmszxM«:w sbueyo Josn senseay “_Mh« Mﬂwwﬂommm,_m el
I E | K b6 <=
paoiojue ueadoing || | Ajejes podsuel] ueadong Kyojes podsuel] N3 A0DYS 150D 20U5PYL0 %56 SE JoUooe Ul oseasoul sewp ¢ abejuaosad Kiojes peoy a0 opispecy
“yoeoidde ,ubledwes ejpaw
3 180, € Usy} pue ,S1sAup . " .
(pueys| 6L . pue(eaz maN uj ubledweo %0°}1- 0} %8 '0p- sjusplooe uoneindod 000’}
oE_om 01 OvE OISz R 180, | L6B Sianp [e20] | yMoN waou) | -8/ ‘(#00Z) 9€ UonUBARK] |, 41 buez $002 elpaw pue Buise) yjealq Aosindwioo s|qedydde jou fenolul SPRUS 1 o103 Aunfur snoues swiiuBlu | poyjew 1osn sainseapy Jad sjsayjoyooe | gl
& Bujuawaydwi sy Jaye | -ggp) Junip W uspmalg LBl M [enpInIpU| (RS fiojes peoy
puejesz maN pue siskjeuy Juspiooy pautejsns & woyy sBuines 1s0) 30UBPYUOD %06 Ul %p/g- <= sasng ozoog 90jod apispeoy
UoIjoNpal JuapIod. Jauny
0} SIaja) ojewsa 8y |
Sunok “yoeosdde ,sioALp - ot o
unok 1o} Qg 018z 3 180, 6L 1B puejeaz maN ul ubredweo dd %L°0- 0} %9z~ sjuapiooe [ejey B Ainfur uoeindod 000‘}
e Buguawordwi sy soye | 966 -€8L uopuaAa), 4-F bueuz eipaw pue Bupse) yjeaiq Alosndwioo Siqeondde R S g8 ow-uBu Ul 946" SaInsean Jad s)s@} |oyoole
woweiduwi jsiy e | T e levoeu | pueieaz MaN | -£8L ‘(700Z) 9F WOIEADM |, ooy P g | Y002 Ipaw pue Bujss} ueauq Alosyi alqeoydde jou ou enisjul enprpyy | 1 WO UL e | poewr | BN | oo oc ooy 159} (0400fe | g1

UOjoNpaJ JUBPIOT. JauunN)
0} SJ0J01 SJeWNSd By |

pouad
auwy

a3asnviva

pue sisAfeuy Juapiooy

Jaysiiangd

Joyiny

poulejsns & woyy sBuines 1s0)

ALITVSNYI A371V.L3d 40 30UNO0S / IONIHIJTY

|apow [easiels
40 sa|qelieA liojeue|dx3g

80UBPYUOD %06

2 | @duedyIuBIS
10 [9A07]

ALITVSNYD A311V.130 A3141IN3al

- <= ubledweo epaw B 190

uopejay / uoenby

adAL
dlqeLtep

291jod apispeoy

uopduasaqg

YOLVIIONI ALIMORId TIAOW SLIde4es




SafeFITS

Safe Future Inland Transport Systems

*Sa0Ualaip [euoiBa (papnpxe c28-0181002) | " nowowy -3 U0 Jod [BPOWI URIBHR) [ 0o woneindod 000,
uo s8sN90} yoeoudde Buiepopy 'z 002-866 speos eins 200, seaie ugyjodonow | oS ee e | noupwipedey g0z | S1UOPIa0 PO U0 JUDEI0JUB J0 10913 | YIoM}aU POl [EUOeU JO 5 - Flouq o (S (1'21'2°€ 8iqeL) jepow 0} Buipioooe | anjen . SOUMSBIN | ' poads
“sjuapiooe | C00C°866) ! el Djluojessay ] . L00¢ |euoiBas ay) Joj Buijapow [aAsiINy SUOREOIA Paads JO 'ON - ¥ [eousels pojewnse sjuapiooe Ainful jo oN | djewujue fiojes peoy w
8 sisfleuy Juspiody | ‘9 siuueA . anjeban s1jod apispeoy
Aunfuijo Jaquinu 0} Jojol sjoals '} B Suayly) 893819 S[01jU0O [0YodJe O ON -
- "IN ussualog %6+ 0} %1~ uonendod 000°L
'saipnjs [eulbLo Jo sajep Ao P11 Buiysiang N (uonip3 pug) sainsespy a|qeol|dde /00 108))9 sainseajy
2002-9961 |eUOfeU | SaUUN0D BWooUK-yBIY % L een| 600C o|qeoydde jou ‘slenelu n poylew Josn Jad syoeyo paads | il
land 0} suajas poliad auwi| SUOIJ0as PaoIojus dnoig PRI | ot g g Kiojes  peoy 10 %00QpUEH By L jou souspyIoo %56 1S J0U <= JUBWIB0I0JUB 8)iSoduoo froges peoy | 10 spispeoy
. "IN ussualog %+ 0} %G uoneindod 000,
'saipnjs [eulbLIo Jo sajep Auo P11 Buiysiang E (uonip3 pug) sainsespy |qeol|dde o sishjeue sainseajy
20021961 |euoieu vsn 3 L een| 600C ‘sleniajul B 10049 JueouuBs jou <= yun Buyjoned suo |  poyjew Jasn Jad syoeyo paads | il
uoiealjand o} siajes poliad awi | SUOIJ03s PaoIojuUd dnoig PRI | ° ot g g Kiojes  peoy 10 j00QpUEH 8y L. jou %6 ejon fiojes peoy ao10d apispeoy
‘saipnis [eulBLIO Jo sajey Auo b n, ‘W ussuelos u UZ) seunses) 8|qeoyjdde %C: 0 %€ sisfjeve SUOJJ08S PEOI PEjoBYe U] SJUSPIOOE []0] sainses) voreindod 00’}
uojjeol g_amu umafe uc_mmu a&m 2002-991 wcc_amm_ paouojue | 1BUOHEY dnoig i cﬂmhwsm_ B L BN 00T | foeg peo A umv mowmucm: 2__“(. " «Ek SIEAISIL .,m_m_ws_ % nw.oowum:me_wo.‘_c&m 3| . >w§_ , m.uw. poujow BN | fopes um,u_m Jod yoauo poads | 1|
- B 'y 9K0H Y yIN3 g g 0UBPLUOD %G o = a01j0d apispeoy
] ] %C€9 Sa1}{ENsen [BJ0} Ul %p6'e- uoieindod 000'}
umoutun fevopeu femon toamﬂm UM_MN_%MM YOI | 666 peos uwo:w:waxw,mmw:wowm_“m_wm___mnw““ w_n%_%% ’ Mhﬁwmw:__. _Mw_o&w:_ < wMMﬂM%& Bsn >M_mqwﬂmw‘m Jod 90340 poads |y
i - . N USLBIOJUS Paads Ul 8SEaIoul SaWI) € 201jod apispeoy
sainseaw A1aes Jo siskjeue Jjauag-}so) 80UBPYUOd %56 i
- m_,w“wm» M;.ho”“ mb:mr‘__._%n_\»m_ﬁw omm 1eak sad suojss peol pajoaye uoneindod 00'L
oorBumoler panis. aesun, | 200z:0861 Ajuo suoposs ool - — swesBoid uawaoiojus paads ajqeayjdde e U1 (00d 8 Ainfu) sjuapiooe pajejes s | SMSBON g syoeuo peads | pyl
ety padlojua -Ueqin IUNU JO UOIEN(EAS [ejuwiliadx] jou fiojes peoy
@1 ‘(0ad pue Anfu)) sjsppoe Rajes oyjel) 000°} Jod 08U pasds aa1od 466 80ljod apispeoy
pajejai-paads |e 0 sigjel 1083 KemyBiH [euonen
B B puejsaii4 aouinoid yoyng 1eak .
y Auo suoposs (sournoid puejsaiid) viLGer () uabeyog uer 8y} Ul SpEOI [eInJ UO Apns uopenjens 9|qedl|dde spaye Jad suooss peos pajoaye uj seunfuig | onjea sainsea|y :m_um_:aoa 000 n_‘
2002-0664 paoIous - [ e20l spueyouaN auy | L8 SOOI PUE | iy piapiog | S00Z | ue suapiooe pue paads uo sepes ajgow ju e SalEle) Ul %2'p- <= Alenuue uoneindod | opewiue | N | Aajes peoy | 100 SR PRAS |yl
sishjeuy juapiooy N w o -l y 2o1jod apispeoy
UM JUBLUSIOJUS Paads Jo sjoaye ay 000°} Jed sx00y0 paads aaljod ppg'e.
oLl PUE[Sali] 80UIN0Id Jang 1eak wonendod 000°
wetas | 1 | JS |y | osmae) ol e gy |3 o o e s oo o s o | oo | s | g
paolo) PUBLSUIIN 8UL | ‘Gt uappoy | 2 PIPIUPIOD Ue :5]UBpI2E pUE paads L Jepe 3jqou ! lut Ut 647t~ <= Ajenuve wojeindor 1902 POY | o104 apispeoy
UJIM JUBLLIBOIOJUS Pasds JO SJoale By L 000"} Jod sx0ayo paads aaljod 00g'E

SINIWWOD

pouad
awiy

sadA) peoy

[EX]]
annes
-siuiwpy

a3asnviva

Joyny

ALIVSNYD A3711V.L30 40 30UNO0S / IONFHIJTY

|3pow [eansiels
J0 sajqeneA fiojeue|dxg

2]
| 2dueayiubis
10 [9A97

VSNV @37Iv.13a a3I41LN3al

uonejay / uopenby

dlqerep

uonduasag

YOLVOIANI ALIMOINd TIAON SLidajes

endod 000’L 12d s)dayd paads ad1jod apispeoy,,) 71| 103edipul Buipiebas suonyeja paynuap]
L'V olqel




N
(-]

IX

Append

‘saipnjs euibuo Jo sajep | z66) speol
uoiiealjgnd o} siajes pouad swil | -9/6 jeans

pouiad

awiL
SINIWWOD

[euoreu

98] 9AEL}
wpy

a3asnviva

vsn
‘NN “Hewuaq
‘Uspams

p1 Buysiand
dnoig pesswg

I\ UBSUBIOS B "L
eeA Y 9k0H ¥ YIAIZ

Joyny

600C

Hiajes peoy o oogpueH 8y L

(uonip3 puz) sainseapy

[opow [easyels
0 sa|qeLieA
Kiojeuejdxg

ALITVSNY @31IV.L30 40 30UN0S / IONINIJTY

(.Spaepuels ubisap Buifysies Jou yJomiau peol [eins jo abejuadiagd

|qeol|dde

%G1~ 0} %52~
Slensajul
90UBPYUO %6

sishjeue

jou -elon

24 | 9dueayubls
10 [0

ALITYSNVI @3TIV.13a a3I4ILNIal

S|uapoE

Ainfur ul 9%0g- <= Splepuejs
0] BUIpI0JoE  UOJONIISU0DR)

uone|ay / uonenby

ou / sak

adA] a|qepep

ainjoniselu)

peoy

Spiepuels
ubisap Buikysies jou suomjeu | 9L
jeins jo  abejusoiag

SI0JE0IpU|
B0UBWLIOMAd
Aiojes peoy peol

HOLVOIONI ALRORId TIAON SLId3jes

) 9L] Jo3ed1pul buipiebaa suonejaa paynuapl|

pouad

oy sadf) peoy

loyiny

|apouw [eajsiels

28 | 8oueayiubis

10 Sa|qeLEA et

fiojeuejdxg

ALIVSNYD A311¥.130 A3141IN3al

uonejay / uonenb3

adfL o
1qeLiep

al'valqel
SOWS Pejesi o} Jojel woemﬂm 9002 fiwo wwm_ﬁ__% o |\ UBSUBI0S B 'L (uonip3 %66E- 1 %L sishjeve sjuapiooe ainjoniisely| Slojealpu| pojeal) salis
'sappnys | e Sa)IS / SUOIJOBS [eoo] . . o - 6002 a|qeoydde jou a|qeoydde jou ‘s|eAsul , N ou /sak BouBWIOMad 8 Shl
|euBlio Jo sejep uoneaygnd 1691 pajeall- eins ybiy woy | Buysgnd  dnoi  pesew3 | eep “y akoH Y YAZ pug) sainsesy Ajajes peoy Jo YoogpueH sy 20UBPYUOD %56 ejoy | Aunfurul 9ep- <= sok peoy foyeg peoy sy YbiH Jo aseys
o) sigjl pousd ewil | Sepns ¢
“Ruo .
S8)is pajeal) 0} Jajal sjoay3 7 juo . . %82~ 0} %1~ siojealpu|
" 2002 1 [ Al UOSUBIOS B * (uonip3 sishjeve sjuepiooe aimjoniseyu| pojeal) selig
sopmis | e | sayis/suonoas ] . . . 6002 a|qeoydde jou a|qeoydde jou slensejul § Lo ou/sek 8ouBWIOped Sul
Jeubuo jo salep uoneaygnd 1691 paleal}- ueun mwn_w_,_” ”a.c Buysiand dnos9  ppessw3 | eeA “v akoH Y NI pug) sainsesy Alajes peoy Jo Y0oqpueH ay| 20UBPUOD %56 ejoy | Aunfurul 90¢- <= sk peoy fojeg peoy Yysiy YBIH Jo aJeys
o) sigjl pousd ewil | pnis 25
Sa)is pajeal) 0} Jajol w«omtwﬂm Kuo SeLUN0d %GC- 0} %L2- SJ0JeoIpu|
: . 2002 awoou [ |\ UBSUBIOS B L (uonip3 o3 o sishjeve sjuepiooe aimjonijseyu| pojeal) selig
sapms | o e | sals /suoloas eao] aBywoy |buysigng dnoig preiew3 | eep "y akon “yoma | 0% puz) sounseoy Aeges peoy jo yoogpuer sy | A dde jou a|qedydde jou ‘slensajul o ooz <o 5ok | sok peoy Q0UBWIOLAd o) 4B Jo g | SV
0 Jo sejep uojeolgnd pajea saipms . " 80UBPYUOD %G fioles peoy
siojos pousd swil ) IPis 26
. Ajuo . . . SI0}EdpU|
fuo | 2661 eliaque (316) soiIouco3 W uosduig 04 Hodey 318 “sieak aaiuy sy ay) Jo sjooye sjuapiooe Ainful aimjoniiseyu| ! pojeal) selis
sa)is pajeal) 0} Jajal sjoay3 | -g86lL e mww.mm\w _w_r._h_v_m__uhm euopeu Blelsty Vodsueay jo neaing | “r oeowy "0 sweim | F0% | uoneniens uy - 200z-9661 wesboud jods yoeigayy | 219 dde jou aiaeoydde jou %l [enpiApu | ut oz g <= sok | 2/ so peoy mmﬁm_wc%%m_ ot ybiH jo aseyg | M
el - SIOJEOIpU|
“Auo | 2661 EBlaquUE) ‘(319) SoIwou0og ‘W uosdwig 01 Hoday 319 'sieak 831y} isily 8y} Jo spaye sjuapiooe Anfu ainjonisely| pajea) sa)Is
Sa)is pajeal) 0} Jajal s10a)3 | -886L e www\ M.::m“wm euoleu Jodsuel] Jo neaing | ““r oyeowy O SWel|M 400z uonenjens Uy - Z00z-9661 weiboid jods yoe|q 8y algeaydde jou aiqgoydde jou %l [enpiAIpu| %' 1€- <= sek ouysok peoy MM_MM wc%%mn_ ysiy YBIH Jo aseys Sh
) fiuo 9 (0ad s fanfu) SI0ealpu]
fuo 2002 . . 4 [essny LIB)Sap y sjo8ye R ainjniselu pajeay) sals
e SO)IS / Suojoss [e30] -112} ‘(8002) 0% ‘uonusnald |y eBBa1g H ¥ o871 a | 900C a|qeaydde jou a|qedydde jou %L0> sjuepooe  papodal | ou / sk BouBWIOMad Shl
sa)is pajeal) 0} Jajol sjoay3 | 0002 DoeaI- eI oL SISEUY ooy | oupuay 1 Siouamey ul sweiBoid jods  yoelg ey}  Jo SSaUBAIIBYT OPINPU | T gl <o 5ok peoy foies peoy Iy UBIH Jo areys
. Ao 9z} ‘W (0ad % Aunfur) SI0jeaIpu|
fwo | zooz ; . e B [BSNY UBISaM sjoaye Y ainjoniiselu| G pojeal) salis
e $8)IS / SUOI0as [eo0] -11Z) (8002) O ‘uouanald | ebBa1® 'H Vo811 | 9007 a|qeoydde jou a|qeoydde jou %L°0> sjuepioe  papodal | ou / sak 90uBWIOMad Shl
sa)is pajeal) 0} Jajol sjoay3 | 0002 voﬁm\mﬁcmns ol SISEUY 1UopoY | supuBH 1 Sisuamey ur sweiBoid jodS  yoelg ey}  Jo SSaUBAIBYT [enpIAIpu| WG < mew peoy Kees pooy Iy UBIH Jo areys
. K Kanfur SI0JeoIpU|
fuwo | zooz uo . — [BSNY USISap sjoay0 (oad® ainjonisely| pojeal) salis
e SO)IS / SUONIBS [eo0] -11Z} “(8002) O ‘uonuenald |y ebBa73 'H yee1 a | 9002 a|qeoydde jou a|qeoydde jou %0 > sjuspiooe  papodal | ou / sek B0UBWLIOMd ) Shl
sa)is pajeal) 0} Jajel sjoay3 | 0002 pr iy pUe SisApuy JUspooy |oupus ) SiBuaio ul sweiBoid jodS  yoeig ay)  Jo SSeUSAORYT OPIRUL | o oaple < o peoy R peoy 1y YBIH Jo aseys
“Auo | 500z Auo (euojlp) ElesSnY "N eddepued " 0£10-05Y anmc._:z Sw_o._m euoduuod dd dd juesyubls spaye sjuaptooe Anfu A | emoniseyul Siojealpul pajess) sals
e | seys/suonoss 800] e ‘9UINOGIBY S11USY Y0Jeasd, E U8QI0Y" 0dsxoe|g 1uspioody — WelBoid 10dsyoelg apimae) s|qeoydde jou a|qeaydde jou - | oujsa Q0UBWIOND, i
SOUS pejeai) 0} jojed Siooy3 | 0002 uw.m\w__. fean e elelsty Juo) M_o<§ >__m“m>_wh :mmzcn me_@smz m >_oow S0 v_cqu _m_“_ wm mMm:mz_qun_ _mev_ ho_m:h_g__mm “ ! i ! se paodas Enpipul | Ul gy <= 5ok |/ PeYy foles %M._omn_ oy U o ey | €
fuo | go0z Auo “el[essny ‘aunogjajy ‘N eddepue) ; 0£10-0SY anm_._:z _uw_o.i “ueuodwo) » » el spaye — .| emouseny SI0jeolpu| [I—
e | seys/suonoss eao] Q)JUa) YoUeasay (B '8 UaGI0D"S | 9007 | lodsxoeig Juapioody — weiboid jodsxoeig apimalels | ajqeaydde jou a|qeoydde jou ) o enf | OU/S Q0UBWIOpA] 1 su
SOIS pejea o} jojei siooy3 | 0002 pojeal)- ueqin JuepIooY ASIBAIUN Yseuop | pealsmoN r Ainog NOZ$ O} JO SSAUBAORYT ou} JO uOKenjeAl se paodal FEnpipU %012 <= 5ok PEYy fioles peoy s U jo oS
“Auo 5002 fiuo (euojip) "EIEASNY SuInogay "N eddepueg 0€1,0-0SY JaquinN 108loig ‘Jueuoduioy Jueoyubls sjo8ye sjuapiooe Anfu ainjonisesu| SI0jeolpul pajeay) sl
e | says /suojoas eao] e ‘9UD YOJBaSaY |3 g UBQIOD"S | 900z | lodsyoelg Juapiosoy — welbosd jodsyoe|g spmalels | ajqeaydde jou a|qeoydde jou e anf | OU/ SR Q0UBWIONS] o1 su
SIS pajeal 0} 12jal sIov3 | -000 pajeal) Elesny UBPIOOY ANISIBAIUN YSBUO| | peajsmaN “r Ainog WOPZ$ oY) JO SSaUsAdaYT 8yl Jo uolenieAl se paodal [EnpiNipul | Ul %E'1E- <= 5ok Peoy Rojes peoy st B Jo areus
“Auo 866} fiuo (euojip) "EIEASNY ‘SuInogay 28} "ON 003y "BLIOJIA l Weibos dd dd Jueoyubl sjo9)e sjuapiooe Ainfu " ainjonisely| siojealpul pajeay) sa)Is
b e | says / suojoas eo0] e ‘91jU9D) YOJasay | g UagioD S peslsmeN | 100z  |juswieas) Jods %Oe(q Juapiode papuny uoissiwwo) | - sjqeaydde jou s|qeaydde jou e o onf | OU/ S Q0UBWIONA o1 su
SOUS Pojees) 0} ejoI SI0BY3 | -486L pajea) 1UBpIOOY AlISISAIUN YSEBUO Juspiooy podsuelL 96642661 8Ui JO uonenjeny se papodes EPIRYl %02 <= 5ok peod fiojes peoy SR WOl jo o1eg

Jejiid uonduoasag

YOLVIIONI ALIMORId TIAOW SLIde4es

a3sn viva

ALITYSNYD @311V.130 40 3¥NOS / IONFHIA3N

(. po3e3.) S331S Ysty YBIH Jo aJeys,) 1| 103edipul buipiebas suoneas paynuap|

SL'vojqel



"PaJ|04ju0d Ajjenjsiie;
Sy S10}0e e
10} JSLYO Jo SouaNuI B|gIssod 7 | 166}
o “fuo S/
Ld c.w‘:__“_ uo pajoLsal sishjeuy ‘| e e ’ = puRteAL | e81 o .
sey si0joe} ._m_;“__u:w% [BONSElS Usaq jou m?um_m% omwmm ned| _mﬁm%__m 9=
. o . O s L ngpeyo
(sonyiezey jou) saun! o | o6 - : -
. . B v W emexI Sisok: puejieyy ut
9 | peay pajel | I0j0W .
st 1o o o113 wsoc_m_ 1o | -9661 SMLd e |euoneu e/ 96~ €6L 1oy oe jowpy s o payz | 9 dde jou 9|qeoy|dde
| : MeL _ﬁn_mw _mm_w_w 06°WIEBH | W usyD 50 Bun Jou weoyuisjou | SPH Lo peinl Buoue sapyele) %
= = - - | ; : [enpiAipu| I %8°02-
- .\s._.n_:w: T — A'D 0Ny LM NIy 0002 85_;_:_ PesH U0 me as() JowieH 88N J8WfBY Ul %9°ZZ 0} %G <= abueyo SI0jeIIpU| S9|0A¢
e omor o ot | -gg61 SMLd e - mao_me fofoiolop UM aupjo payz ayy | CI9ECIIRIOU o'y oy aseaioy | OBV sosn | souewioped | oy msm_h meeoe
(%} i eubewoy) | 09218 “ snesy 4 166e “| " == =
. : ee_uow_cm__s | 29| (eo0) s v ?__:N_ s 3 ___émw ﬁ 60 <= osn Jo sounlul peay Md Ui %ge - Jewjy awifeq
Q 4 19410 Jo douanyu agssod | gl | A | B 2 50 oTBusE wobog s pouea | ue anewnen saunlu 19UISY U1 %96 0} %2 WoJ sseaio mmwﬁﬁ | | e ! sophosojow
- B 0] e ‘(VSLHN) IREITETETIST aigeaydde Ao =
pajjosuod u ow s/Afey| jo jou e SM.d pe: X ! e
: == s - oo o1 5}08) paiejsibal 000’ 19Jes peo; LU
sey s: q Jou P 19jes jou %0 JIE] 0) Jad suols : -
QVJ/ 4 10108} Jayjo Jo 30UaNYUI 3(ISSOd oawmm SMLd e (Avonuay) owhﬂﬂh femybiy jeuopey | 25d B O s._u.___m €00z | smet eug|SINOY pue Ayonjuay Uy ’ [enpipu| (1g.1) Anfur uresq oneune 1 u swz__mw o6 i
F 20| juay BUISEM (VS LHI A . = =
pajionu N) aphoio}o owieH | 9] BN JaWiey U %g' . <= | o s s oo
+ Sey siojoe) L;W bo_wo Jsiels useq jou | g661 vsn QEM_O;N_QEEE fiopes Ta W JO [aday 3y} o uonenier3 Iqeaydde jou porsan 0 P 8Y Ul %G"26 O} %S 6 WOy aseaioul Busaiad " M ool Bscimion ?:MM_“
’ e T - - Sws_hu \w“ ﬂ_m_a_ S | ssnosg 3 0 o0 00z | smel BUBISINOT pUE Ayonjuay| Ui 4| enpmpy 00001 Jod samEIe) AL SNLdPora | o lojes peoy | Jowiey awipfeq w
- B VSIHN) apfoio JouipH - asn o ! quioess  <=| 0Uew S :
w 5 msm%wuﬂ e B ven| o, Loreisuey froges 9y Jowin “HP I0A010}0[ 40 [eaday 8L jo uonenieng ageorddesou | 10N e oo ToLloy U 725 01 %00} oy accaioap | 200 sosn mggm%w:_ saokoiolow
2 1o souanyu sgssod | -ogsy | VLI e o (sesuexy) ooﬁw Kenubi euoney | PUTPPH "4 Jessneld 0002 Sexa] pue sesuexy uj [eadal Jou 159] Jou ,mé_n_w,__ 000'0} Jad SMLd peleisibal fores ugh kw sojes Bupeam | 1)
0| ulysep " E | E
m , . :o,_m__um_zg_h«mv_umzwv Lo | owpy S0l 0 UoReneng aiqeaydde jou 8|qeadde <= 8N JaW[ay Ul %9 c__ ﬁ%:._.mh_._m_wm\mw Le+ mmw_um_%ma Jasn o SI0jealpu| _mwﬂ_w Jwﬁm
T = | LT o - jou pajss)} Jou sjosye 108D QUBLIONAY 10j s¢
el H “4'q Jossns 000 o > =
© 8661 MLd 3 1eao| (epuojg) | O uoibuusem éwEZJ ad 4 me| _ms_m;w_wﬁ kwmmcs_z Ul jeadas D o | s o = .
c L0 ven uoneasuwpY A9jes | g d olow Jo Uoneneng | 210e0ldde Jou elqeadde 1999 01 9.6 WOl asea10ap shonstnd | N s ST
0z oges | Aemyp nagpioN “y Jou = - i =
y § IH [euoney In|  so0 EPHOLS Ul M > =
2 | o T e - malle Ty a_emzcn Z | wsw_c vl oy spofosojow [enpIpu] | <= 9N Jowjay Ui 9 SoNEIR) MLd U %)Z+ | oBuBy lojes peoy | 1ewjey ewikeq L
[ sey w_o.v jonuco Ajeonsners ussqiou | 4 ven | ~uoeesad Uoneyiodsues] | “WISeM T pesy leadai oy jo uopeneng | A19E2UddE 10U . 11925 0} %6 WOl 8583108p wms__ha o | = P sapfoioou
s i - d Lo UBWUBRID X N % sjoaye PUSJ} BPIMUOEl IEE] 10} ¢
Ul o[qissod ML qin Jojjawe) | - X0 | ¥007 ERE b 0 YIEU 10} PUE SfL pe b i
(O] 6661 d e [ (epuory) | BPHOId UINoS o 1§ 0 uljobeH “d Jauin pusiy  pue fonn Jeuy’ 40 °0U 10} Pa|0A3U00) SBIIE! P o |l .
(V2] rU| sey uow 011u00 Ajeonsiiels usaq jou | 0 , ven | ueesd mham%whwm ‘N WISAM T Ew“ SN 1owWieH w_omo__mnﬁunnwwm aiqeayidde jou <= 88T UIRY W1 %06 ,\_,_m \Esw_w_ Mm\mvw,, mmwﬁmwg Josn sw_mss_u:_ o “wmm_
i = ’ o W UBLIUBIE) X N paysa) Jou spoye [(EE P wiopad 10} ¢
[ yuregssod | -ggsl | WA | 1® qin 1o} oa) | D ujebey W | o0z | pueiL Aeuy en wol Ae1L AN SPIPA ML fiajes peo masuniea |
— > - b eoo] (sexal) | VA uoibuly A el "d Jouin F pue  Asning [euojenias — e e | = = e
22 o o Iy “Aiojes Aemybiy “TSIOM o8 JBWpeH apkoI0i0 q0 | eiqeaydde jou <= 8N JoWjaY Ul %0G 0} 9 1 %8°EL+ 4o SIOJEaIpU] 30T
ey SI0j0e} I93q jou | 066| 10} IN}ISU| BOUE. “y pun ¢ Tops ki I0JO EpUO|4 ! %03 O} %G LOJ 8se8Iodp abeuaoied | SN | SoNEM . Bueon
() 3 JOUJO JO BOUBN|UI B|GS b ansup | Y PUNT M MEUSUH jes RemybiH Joj ainyis - e
«— L assod | -ggel | Md e (s © nooelg 2661 s 1SU] BOUBNSUJ e e - =
Yy— 1e20] exal) B g N 99uno X3 Ul M| Jou| Gz . : =
rw ; , o ” __Emh_uu_wsa&mm p— - &Q . m>_mc2ma_:«_8 WMMM_\_AMQNE s|qeaydde jou <= 3sN JWRY Ul %05 9_ Mm%ﬁ.@ﬁ\mw oex mmm_._ﬁwa sy | e siojeapu| _mwﬁ_*%%w”w_m
e A “y punT ¢ Y 1ol 8yl - 109 OUBWWIO)
3 o
| el wiey ajpAosojow <= 88| ful snoLss MLd Ul %4 - obueyo o fokion
a3sn sjuwpy ansuaya.duoo pajelsuiel ayL slgeoydde jou m_nm_w._&m Wweayubs N 1oWIaY Ul %86 O} %vy WOy st | ebueoied | N szhwﬁ oo baon
» - f 10} sajel Buneam
e o o lojes peoy M
[ TVSNV) 4TIV j0 mm_zom_“mww jopoul a <= ms_m;o_”_ %M%M;css ek g i ss_mm; ws_;ma
HEI Esm:m_.nxm _mu_.mn__ﬁﬁ - 1 986 0) %y WOl) 8SBAI0U) ebejusosad Jesn 80UBWIOMAd o} mw«wm_wap_c«o:_
= : » 18 uLesm
L tbo (5] uopeay / uoienbz adfy S R _
VSNV 0371v.130 a3I41LNaal = -
130 119SD
(.s912£310) =
oW 10j S3 -
P ——— DIONI ALINOINd TIAOW SLIdejes
d,) LLI 103ed1pul buipieba
1 1 suone|a4 paynuapj
L1’V 9|qeL



X

Append

pouad

ouwy)
SINIWNOD

sadfy
Jasn peoy

a3asnviva

ubug

Jaysiiand

Joyny

ALINVYSNYD 4371V.130 40 304N0S / IONFHIATY

|apouw [edysiels
0 sa|qeLieA
Kiojeue|dx3

[apow
[eansiess
j0adk)

28 | 8duedyiubIs
40 [oAaT]

ALITYSNYI @31V.130 43I41LN3al

uoyejay / uopenby

adA)

alqenep

YOLVIIONI

uonduasag

ALIMORId TIAOW SLiddjes

umouyun :_,mwnwmh;m e euoleu Q0uel _m_._c_ummwuu,whwmm 'y Ajp9-preuse ut Aoy euone| m.mwoﬂ_ohu_ a|qeoydde jou aigeoldde eu Swoue $80UNDSSLIOD U3PIOOE Ul UORONPR. 51 | P seoas SHNUM_W:_ owh
g PaRip ! 3| “inpjeun ‘euonewsul VAeOpiEuRg | 866} | d SLI [EUOREN 5.80UE..{ 9 ¥ j0u ! [enpIAIpU| <= B} 85U0dSal SNT Ul uoonpal Uy, | - [eseush yseid-isod #od | gsuodses swa ueapy | M
- painfu {6ojouoa] ouel] :uojjepuno ejeq e uo Buipjng fiepes peoy
. SeInuiL
eydsoy (uoBaip SEL-€E) 1 . . y SI0JROIpU
0661 Ul papiLpe ”wmwh 1820l ‘PUEfoId Jo A0) | ‘) ‘eUIIPaly Aousblow3 | | 3 '3 SUOWWS | - Gl awn mEmm_mﬂmwr__m.ﬂqﬂwmmmw_M alqeaydde jou %S _M‘ﬂw.ww:_ AMW _H_% mv. msﬁmmm.hﬁwﬂnm%:wrmﬂam“ﬂ _mewm ;MM.Q,M& ouewIOlRd asuodsal SN zmmz 6Ll
- painfur vsn 10 [eunop ueduawy | “r sebpay 'S 0184 ’ "’ o - '} Kiejes peoy
P SIN3 Jelioys pajiqIyxe SIONAINS pajoadxaun
sjuaned painfui Kjaionss § N
ieudsoy 192-252 ‘(€661) Ul [enans uo eled [eydsoy 8|qeoljdde 8 50 le spaye [eydsoy je sAepg aanINs 0} jou aniea S80IMBS Siojedlpul oy
0661 ul pajwpe 3 umouun umousjun | 661 | . a|qeoydde jou RENC o . Q0UBWIOKAY 641
E ‘ewnei] Jo [euinor U1 O (88| pue ‘aw) [endsoyaid Jou [enpinpuY| Ajoxj) 210w sawE <= "y} < owy eydsoy-aid | opewue | yseso-sod asuodsal ST ueay
- painful By oyso 1o joedw) BOUSPYUOD %G6 Kiojes peoy

(,ow13 asuodsai S\F ueay,,) 611 103ed1pul buipiebal suonejal payiuap|

6L°V3|qel
. S3LJUNCO W %G1- 0} %9}~ .. Siojealpu| SIEo
saipn)s [eulbuo S,0661 sjuednooo m . (uonip3 puz) sainsespy 03 sishjeue saunful |e u %9}~ <= asn abueyo
. 3 [euoijeu awooul-yp UBSUBIOS B "L BEA | 600 seasajul i esn Q0UBWIOMA | JO Sjeas juoy uo sajel | g
10 sajep uoijealjqnd o} siajes potiad awi | 5,046} 189 Jeas Juoly woy sopms o7 Buiysiiand dnoig plesswz oy ofon -y 3 fiojes peoy Jo YoogpueH ay COUSPIICD %G5 el | 1/aq 1eas U 9%0G< o aseasou |  aBejusosad Kioles peoy Buueom yoq 1095
‘sapms feubuo S066) swednaoo e [euoneu mEMEcF“%“ P uasusiog g1 m.m_n 6002 (uonp3 pug) saunseaiy ,\gow_.mwmﬁm_v SRR | oy I8 U %) <= 3sn jjaq abueto esn mo_.m_mwwoobw.“ 10 SJeas Juolj uo M.M il
. ! 14Ol I o Lniut e ul %yp)- <=
10 Sajep Uojeolqnd o} siajel potiad awi| 50061 182 Je8s Juoy wou sopms 67 Buiysijang dnoug) plesew3 g ofor) "4 g fyojes peoy Jo yoogpue ayy 20UBDUOD %4G6 BN | a5t 006-%457 Jo asealoul abejuoased fojes peoy Buueam 1jaq 1893
. SoUJUNCO W %1+ 0 %y 0+ o SI0JE9IpU| SIE
salpn)s [eulblo S,0661 sjuednooo m . (uonip3 puz) sainseay o] sishjeue saLn[ul |e u %,°0+ <= asn abueyo
e Jeuojeu awooul-yb UBSUBIOS § "L BBA | 600C sfeAsa)u] " Jesn souewIOpad | JO Sjess juoy uo sajel | gl
10 sajep uonealjgnd o) siaja) pouad awi| 5,016l B9 Je8s Juoy) woy sappns &7 Buiysiignd dnois plesews ool "4 AT Kyojes peoy Jo yooqpueH ay | %6 BjON }oq Jeas ul 9,Gz> Jo aseasoul | abejusasad foyes peoy Bunean J12q 1eog
‘sajpnis [euibuo | s,0661 sjuednooo m . (uonip3 pug) seinsespy %02 0} %z sishjeve i} Ul %z- <= 8sn | sbueyo SIOjEOpU| Sie
) 3 [euoijeu 1-ybi U9SUBIOS B "L BBA | 600C sfensajul i 880 Q0uBWIOpad | JO Sjeas Juoy uo sajel | g
10 sajep uoiealjgnd oy siejes pouad swi| $,0.61 B0 1e8s Juol) woy sappns &7 Buiysiigng dnoig plesewg “y akoH) "4 AT Kiajes peoy jo Yoogpuen 8yL %56 e 118q 189S Ul %0G< Jo aseasoul | abejusosed foges peoy Bulieam Jjaq 1295
B SeLjUNco W %1 0} %6- o SI0JEdIpU| SIED
saipn)s [eutbuo S,066) sjuednooo m . (uonip3 puz) sainsespyy o o siskjeue salli[ele) Ul %g- <= 8sn }jaq obueyo
. e [euoieu swoour-ybiy UBSUBIOS B "L BBA | 600C ‘slenssjul i g asn Q0UBWIOMA | JO S}eas Juoy uo sajel | g
10 sajep uoijealjgnd oy siejes pouad swi| S0.6) B0 Je8s Juoyy woy sappns 6z Buiysiigng dnoig plesewg “y akoH) "4 AT fiopes peoy Jo oogpueH ay) 30UBPUOD %6 el 195 Ul 905-9%GZ Jo aseaioul | - abejusosed foges peoy Buueem Jjoq jeag
- SeUjUNco W %G~ 0} %6~ ~ SI0JEdIpU| SIED
saipnjs [eutbLio S,0661 sjuednooo m . (uonip3 puz) sainsespy o: siskjeue Sall[eje Ul % /- <= asn abueyo
3 euoneu ‘slensa)ul Jas|
10 sajep uoijealqnd o) siajel pousd awil | -5,0/61 189 Jeas Juoly ! Buiysiiand dnoug plesswz =w@=wﬁﬂw 1 wm_w 6002 fiojes peoy Jo YoogpueH ayL mo:m_,é:ow %6 -BJO | 189 1eas Ul %GZ> Jo aseaoul | abejuadled n ﬂﬁ%wcwwm » w_mw_wh.%ﬁ__wm MMM_ 8H
sjuednooo o~ p . '15G 018 SH g
sjuednooo 0'@ uojBulysem “(YSLHN) a . sallfele) Ul %9'8} siojealpu| sieo
189S Juol A|uo jou pue sjuednooo o_o_:o.> ¥002-0002 189 189S e |euojeu (sepess |le) uonessiuwpy Aieles | Jenn 3 10 ueyd 9002 hOn_. 9JON Yoseasay sjoed Ajajes paisal jou sjaye | < osn yoq Jess Suod abueyo o5 aouewiopag | 40 Sieas Juoy uo sajel | gy
le 0} Jaje) sejes Buuesm jjoq jess z 16519 1001 VSN | ouer; emuBi euone 1 ospurt *y nr uyjes] sajel Ajjee) Jomo| aney sme| BNPINPUL | oo ooad oy, Aq soupy | 2DEURYR f11eS peo, UL 160 120
yeoidde  jeuopesssary ) 3001 iyes | RemybiH jevoneny | L Aespurt 0 fuewd yum seieig ! %l Aa Joybly 1ojes peoy iEam joq 1eas
Pa[o1u0d flEDfSiels La3q jou €002 Siuednoo e 1e90| (oJemelaQ) YSN o0 c,wv .E_mm\émum.__.m_uuaw LY Em.rn__ou_mww_.“w_m 800Z | 018 SH LOQ 'ON Hoday "sejey ommm %01 it <=asn “m.g_mww_p Num,wm obueto Jasn MMH@@& 10 SJeas Juol uo M.M_ il
ol = "
SEU SI008} JBLJ0 Jo Bousnyul BIqIssod 180 Jeas Juoiy oyel] AemybiH jeuoneN | Haqiio " punjpaH 1jog 1683 YBIH aAdIyaY Sejels MOH [ENPINpU| abejusalad 6'g), Aq seasoul afejueaied Kiojes peoy Bueam }jaq jess
PaoAU00 AESIEIS LB 0U |11 Suednooo e [e20] foms | 90 cwh«uwuﬂm_%:h«mv_u% L3 Ew..m_a”_m_ww__amm 8002 | 018 SH LOQ 'ON Hoday "sejey mmm_m %S oo |- <= e «_aww_mwmﬁ“_c_m“\mmm ol I @o““ww%w_u 4o sjess oy uo M.M 8l
i /o: - <= J
SEY 10128} J3Y10 JO BOuSNUL BlISsod Je0 Jeas Juoiy uoibusem) VS oyjel] AemybiH jeuoneN | Haqiio " punjpaq 1jog 1683 YBIH aAdIyaY S8jelS MOH [ENPINpU| abejuaosed 42| Aq eseasul afeyueased Kiojes peoy Buueam yjaq jees
[PR0U00 AEASIEIS U6q jou 0002 Siuednooo 3 1820 (fssiornany | 00 :&;E_msﬁm«mm_.h% By Em.pn__a%wwuﬂm 8002 | 018 SH 10Q 'ON Hoday ‘sajey Mwmm %01 soeus asn u_mw «mmmﬂ_ m”\m,mcm sbuejo asn wom“mw“ﬁ“ 10 Seas Juol) uo ww._w il
I o - <= |
Sy SI0)0.} JaUJ0 J0 30UBNUI BIqISSOg 180 1eas Juoly VSN | ouer) Aemubi jeuoneN | 1oQuS " punipe 108 1655 UBIH AJIYDY S3IEIS MOH obeuoosed g0}, Aq eseaioul oBejusoad fiaieg pecy Bugea 119G 1208
‘pa|joAju0d Aljeansiiels usag jou sjuednooo e 200 (ueiom) 0'q UoIBUSER .A<w._.xzv . .n_a_wmm__wt on vodoy - % Je— o1 sjoaye Sonele) Ul g_m.onﬂ abueyo Los, Siojedlpul Sies
Sy SI10)0B} Jy}O J0 B0USNYUI B|qISSO4 0002 189 |88s Juol) [e90] IYOIN) YSN uonensiuiWpY Ajojes | @ M Emm uipa “H 8002 018 SH LOQ ON Hoday 'sajey asn 19 X %10 jenpwpy |1 < SN }8q Jeas Ul Sjuloc abejusoiad n BOUBWIIOMB] | 4O S}ess juoy uo sajel | 8Ll
oyjes] AemybiH jeuoneN | Weqiio “r punjpaH 1jog 1893 YBIH anaIyoy S8jels MOH obejusasad G| Aq aseasou Kjojes peoy Buueam Jjaq jeag
BES .
. et . saljlere} Ul %p el S10je9Ipu| s1eo
PaJjoAu0D Ajleansiels usag jou £002-4002 sjuednooo e %0l (sv18 222612 'S¢ ‘(#002) ) r Y002 uojBuIyse u asn jjaq ,mmm Eofoa Po— BLEIEY - ssn o leas abueyo o5 aouelioped | 10 SIeas Juoy uo sejel | gy
ey S10joe} JBY10 J0 BUaN|JUI B|QISSOd 189 1885 JU0J) SBM) SN | Yosessay Kiajes Jo [lewnor | jeyop 3 'd biagzes 0} sweBoud pue ‘Koijod ‘me| o o oBejusaad A 5
10 UoeN|EAs Uy :usdsad anl AjauIN UL %E O} %E8 LU0 asealol Jojes peoy uLIeoM Jjoq eag
“Pajj05ju0D AjlBonSIels Usaq jou O61-2661 sjuednooo e %] (eulore) 1p-€€ ‘(1)L ‘yoreasey ‘Tsliem®a o861 Eeuljoie) olqeandde jou J—— sjo8y8 - asn mmh_ mm_m. u M.Mm abueyo s SHNUH_M“ 10 51898 U0y U0 wM.N aul
Sy $10)0.} JaU}O J0 80UBN|UI BIqISSO4 189 Jeas Juoly YuoN) ¥Sn fiojes Jo feumnor | unjuiay "y SWelim ULON Ul 85N Jjaq Jeas Buiseaiou| FOPIPUL | o) o 94p0 wiol sseasou abejueaiad Kioles peoy Buyeom yoq 1995

SINIWNOD

sadfy
Jash peoy

a3sn viva

Joyiny

ALITYSNYD @311V.130 40 3DMNOS / IONFHII3N

|apou [eanjsiels
10 S3|qelieA
Kiojeuejdxg

|apow
[eanspels
J0 adA)

24 | @dueoyubis

10 [oAe]

ALIVSNYD A311¥.130 a3141IN3al

uoyejay / uoenby

adAL
alqeuep

el

uopduasag

YOLVOIONI ALRIORId TIAOW SLido4es

(5483 JO S1e3S JUO.) UO sdjes bulieam 3j2q 1eas,,) gL| 103edipul buipiebai suoneas paynuap|
gL'y ojqel




Safe Future Inland Transport Systems

Appendix B. Overview of the SafeFITS database

Table B.1 - Overview of the SafeFITS database

No | Application indicator label |Definition |Source

1 Population in thousands (2013) World Bank Database

2 Area (sq km) (2013 or latest available year) World Bank Database

3 Projected Gross Domestic Product per capita in 2010 US $ (2015-2030) ERS International Macroeconomic Dataset

4 Gross national income per capita in US $ (2013 or latest available year) World Bank Database

5 |EM2_It15y0 Percentage of popualtion under 15 years old (2013) World Bank Database

6 |EM3_gt65yo Percentage of popualtion over 65 years old (2013) World Bank Database

7 |EM4_UrbanPop Percentage of urban population (2013) World Bank Database

8 |EM5_LeadAgency Existence of a road safety lead agency (2013) WHO, 2015

9 |EM6_LeadAgencyFunded The lead agency is funded (2013) WHO, 2015

10 |[EM7_NationalStrategy Existence of national road safety strategy (2013) WHO, 2015

11 |EM8_NationalStrategyFunded The strategy is funded (2013) WHO, 2015

12 |[EM9_FatalityTargets Existence of fatality reduction target (2013) WHO, 2015

13 Length of total road network (km) (2013 or latest availbale year) IRF, 2015

14 |TE2_Motorways Percentage of motorways of total road network (2013 or latest available year) IRF, 2015

15 |TE3_PavedRoads Percentage of paved roads of total road network (2013 or latest available year) IRF, 2015

16 |TE4_VehiclesPerPop Total number of vehicles in use (2013 or latest availble year) IRF, 2015

17 |TE5_PassCars Number of passenger cars in use (2013 or latest availble year) IRF, 2015

18 Number of buses/motorcoaches in use (2013 or latest availble year) IRF, 2015

19 |TE6_VanslLorries Number of vans and lorries in use (2013 or latest availble year) IRF, 2015

20 |TE7_PTW Number of powered two wheelers in use (2013 or latest availble year) IRF, 2015

21 |TE8_Vehkm_Total Total number of vehicle kilometers in millions (2013 or latest available year) IRF, 2015

22 Total number of passenger kilometers in millions (2013 or latest available year) IRF, 2015

23 Number of road passenger kilometers in millions (2013 or latest available year) IRF, 2015

24 Number of rail passenger kilometers in millions (2013 or latest available year) IRF, 2015

25 Total number of tonnes-kilometers in millions (2013 or latest available year) IRF, 2015

26 |ME1_RSA Road Safety Audits on new roads (2013 or latest available year) WHO, 2015

27 |ME2_ADR Existence of ADR law (2013) UNECE

28 |ME3_SpeedlLaw Existence of national speed law (2013) WHO, 2015

29 |ME4_SpeedLimits_urban Maximum speed limits on urban roads (2013) WHO, 2015

30 |ME5_SpeedLimits_rural Maximum speed limits on rural roads (2013) WHO, 2015

31 |ME6_SpeedLimits_motorways Maximum speed limits on motorways (2013) WHO, 2015

32 |ME7_VehStand_seatbelts Vehicle standards-seat belts (2013) WHO, 2015

33 |ME8_VehStand_SeatbeltAnchorages |Vehicle standards-seat belt anchorages (2013) WHO, 2015

34 |ME9_VehStand_Frontimpact Vehicle standards-frontal impact (2013) WHO, 2015

35 |ME10_VehStand_Sidelmpact Vehicle standards-side impact (2013) WHO, 2015

36 |ME11_VehStand_ESC Vehicle standards-Electronic Stability Control (2013) WHO, 2015

37 |ME12_VehStand_PedProtection Vehicle standards-Pedestrian Protection (2013) WHO, 2015

38 |ME13_VehStand_ChildSeats Vehicle standards-child seats (2013) WHO, 2015

39 |ME14_DrinkDrivingLaw Existence of national drink-driving law (2013) WHO, 2015

40 |ME15_BAClimits BAC limits less than or equal to 0.05 g/dI (2013) WHO, 2015

41 |ME16_BAClimits_young BAC limits lower than or equal to 0.05g/dl for young/novice drivers (2013) WHO, 2015

42 |ME17_BAClimits_commercial BAC limits lower than or equal to 0.05g/dl for commercial drivers (2013) WHO, 2015

43 |ME18_SeatBeltLaw Existence of national seat-belt law (2013) WHO, 2015

44 |ME19_SeatBeltLaw_all The law applies to all occupants (2013) WHO, 2015

45 |ME20_ChildRestraintLaw Existence of national child restraints law (2013) WHO, 2015

46 |ME21_HelmetLaw Existence of national helmet law (2013) WHO, 2015

47 |ME22_HelmetFastened Law requires helmet to be fastened (2013) WHO, 2015

48 |ME23_HelmetStand Law requires specific helmet standards (2013) WHO, 2015

49 |ME24_MobileLaw Existence of national law on mobile phone use while driving (2013) WHO, 2015

50 |ME25_MobileLaw_handheld The law applies to hand-held phones (2013) WHO, 2015

51 |ME26_MobileLaw_handsfree The law applies to hands-free phones (2013) WHO, 2015

52 |ME27_PenaltyPointSyst Demerit/Penalty Point System in place (2010) WHO, 2013

53 |ME28_EmergTrain_doctors Training in emergency medicine for doctors (2013) WHO, 2015

54 |ME29_EmergTrain_nurses Training in emergency medicine for nurses (2013) WHO, 2015

55 |PI1_SeatBeltLaw_enf Effectiveness of seat-belt law enforcement (2013) WHO, 2015

56 |PI2_DrinkDrivingLaw_enf Effectiveness of drink-driving law enforcement (2013) WHO, 2015

57 |P13_SpeedLaw_enf Effectiveness of speed law enforcement (2013) WHO, 2015

58 |Pl4_HelmetLaw_enf Effectiveness of helmet law enforcement (2013) WHO, 2015

59 |PI5_SeatBelt_rates_front Seat-Belt wearing rate-Front (2013 or latest available year) WHO, 2015

60 |Pl6_SeatBelt_rates_rear Seat-Belt wearing rate-Rear (2013 or latest available year) WHO, 2015

61 |PI7_Helmet_rates_driver Helmet wearing rate-driver (2013 or latest available year) WHO, 2015

62 |PI8_SI_ambulance Estimated % seriously injured patients transported by ambulance (2013) WHO, 2015

63 |PI9_HospitalBeds Number of hospital beds per 1,000 population (2012 or latest available year) Wold Bank Database

64 Reported number of road traffic fatalities (2013 or latest available year) IRF, 2015

65 Estimated number of road traffic fatalities (2013 or latest available year) WHO, 2015

66 Distribution of fatalities by road user(%)-Drivers/passengers of 4-wheeled WHO, 2015
vehicles (2013 or latest available year)

67 Distribution of fatalities by road user(%)-Drivers/passengers of motorized 2-or ~ |WHO, 2015
3-wheelers (2013 or latest available year)

68 Distribution of fatalities by road user(%)-Cyclists (2013 or latest available year) WHO, 2015

69 Distribution of fatalities by road user(%)-Pedestrians (2013 or latest available year) [WHO, 2015

70 Distribution of fatalities by gender(%)-male (2013 or latest available year) WHO, 2015

71 Distribution of fatalities by gender(%)-female (2013 or latest available year) WHO, 2015

72 Attribution of road traffic deaths to alcohol (%) (2013) WHO, 2015




Appendix C. Groups of countries

Table C.1 - Countries classification 1: United Nations Regional Groups

African Group

Asia-Pacific Group

Eastern European

Latin American and

Western European and

Group

Carribean Group

Others Group

Algeria Afghanistan Albania Argentina Australia

Angola Bangladesh Armenia Bolivia Austria

Benin Cambodia Azerbaijan Brazil Belgium

Burkina Faso China Belarus Chile Canada

Cameroon India Bosnia and Herzegovina | Colombia Denmark

Central African Republic | Indonesia Bulgaria Costa Rica Finland

Chad Ir?)n (Islamic Republic | Croatia Cuba France

o

Congo Iraq Czechia Dominican Republic Germany

Cote d'lvoire Japan Georgia Ecuador Greece

Democratic Republic of | Jordan Hungary El Salvador Ireland

the Congo

Egypt Kazakhstan Lithuania Guatemala Israel

Eritrea Kuwait Moldova, Republic of Honduras Italy

Ethiopia Kyrgyzstan Poland Mexico Netherlands

Ghana Lao People's Romania Nicaragua New Zealand

Democratic Republic

Guinea Lebanon Russian Federation Panama Norway

Kenya Malaysia Serbia Paraguay Portugal

Liberia Mongolia Slovakia Peru Spain

Libya Myanmar Uruguay Sweden

Madagascar Nepal Switzerland

Malawi Oman Turkey

Mali Pakistan United Kingdom of Great
Britain and Northern
Ireland

Mauritania Papua New Guinea United States of America

Morocco Philippines

Mozambique Republic of Korea

Niger Saudi Arabia

Nigeria Singapore

Rwanda Tajikistan

Senegal Thailand

Sierra Leone

Turkmenistan

Somalia United Arab Emirates
South Africa Uzbekistan

Sri Lanka Viet Nam

Sudan Yemen

Togo

Tunisia

Uganda

United Republic of
Tanzania

Zambia

Zimbabwe
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Table C.2 - Countries classification 2: Economic and road safety performance

Region 1: Low performance

Region 2: Middle performance

Region 3: High performance

Afghanistan Albania Argentina
Angola Algeria Australia
Bangladesh Armenia Austria
Benin Azerbaijan Belgium
Burkina Faso Belarus Brazil
Cameroon Bolivia Bulgaria
Central African Republic Bosnia and Herzegovina Canada
Chad Cambodia Chile
Congo China Costa Rica
Cote d'lvoire Colombia Croatia
Democratic Republic of the Congo Cuba Czechia
Eritrea Dominican Republic Denmark
Ethiopia Ecuador Finland
Ghana Egypt France
Guinea El Salvador Germany
Kenya Georgia Greece
Madagascar Guatemala Hungary
Malawi Honduras Ireland
Mali India Israel
Mauritania Indonesia Italy
Mozambique Iran (Islamic Republic of) Japan
Nepal Iraq Kuwait
Niger Jordan Lithuania
Nigeria Kazakhstan Malaysia
Pakistan Kyrgyzstan Mexico
Papua New Guinea Lao People's Democratic Republic | Netherlands

Rwanda Lebanon New Zealand

Senegal Liberia Norway

Sierra Leone Libya Panama

Somalia Moldova, Republic of Poland

Sudan Mongolia Portugal

Tajikistan Morocco Republic of Korea

Togo Myanmar Romania

Uganda Nicaragua Singapore

United Republic of Tanzania Oman Slovakia

Uzbekistan Paraguay Spain

Yemen Peru Sweden

Zambia Philippines Switzerland

Zimbabwe Russian Federation United Arab Emirates
Saudi Arabia United Kingdom of Great Britain and Northern Ireland
Serbia United States of America
South Africa Uruguay
Sri Lanka
Thailand
Tunisia
Turkey

Turkmenistan

Viet Nam




Table C.3 - Countries classification 3: Economic and road safety performance

Region 1

Region 2

Region 3

Region 4

Region 5

Region 6

Angola Afghanistan Algeria Albania Argentina Australia
Bangladesh Burkina Faso Cambodia Armenia Brazil Austria
Benin Chad China Azerbaijan Bulgaria Belgium
Burundi Cote d'lvoire Egypt Belarus Chile Canada
Cameroon Ghana India Bolivia Costa Rica Denmark
Central African Kenya Indonesia Bosnia and Croatia Finland
Republic Herzegovina
Congo Mauritania Iran
(Islamic Republic Colombia Czechia France
of)
Democratic Nepal Iraq Cuba Greece Germany
Republic of the
Congo
Eritrea Nigeria Jordan Dominican Hungary Ireland
Republic
Ethiopia Pakistan Kazakhstan Ecuador Lithuania Israel
Guinea Senegal Kyrgyzstan El Salvador Malaysia Italy
Madagascar Tajikistan Lao People's Georgia Mexico Japan
Democratic
Republic
Malawi Uganda Lebanon Guatemala Panama Kuwait
Mali Uzbekistan Liberia Honduras Poland Netherlands
Mozambique Yemen Mongolia Moldova, Republic | Portugal New Zealand
of
Niger Zambia Morocco Nicaragua Republic of Korea Norway
Papua New Guinea | Zimbabwe Myanmar Paraguay Romania Singapore
Rwanda Oman Peru Slovakia Spain
Sierra Leone Philippines Russian Federation | Uruguay Sweden
Somalia Saudi Arabia Serbia Switzerland
Sudan South Africa Turkey United Arab
Emirates
United Republic of Sri Lanka United Kingdom of
Tanzania Great Britain and
Northern Ireland
Thailand United States of
America
Tunisia

Turkmenistan

Viet Nam







This report presents the results of the project Safe Future Inland Transport Systems (SafeFITS),
which aims to develop a robust road safety decision-making tool to support the most appro-
priate road safety policies and measures to achieve tangible results. SafeFITS tool includes the
following two background components:

- Database with data on indicators from all layers of the road safety management
system.

- Set of statistical models fitted on the database indicators to produce the SafeFITS
outputs.

SafeFITS

Safe Future Inland Transport Systems

The SafeFITS tool is composed of three complementary modules:

- Intervention analysis: allows the user to examine the effects of single interventions at
national or country cluster level.

- Forecasting analysis: allows the user to define own scenarios of measures (or combina-
tions of measures) in a country and obtain medium/long term road safety forecasts for
each scenario.

» Benchmarking analysis: allows the user to benchmark a country against a group of
countries (e.g. all countries, countries of similar economic or road safety performance).

The present report includes an indicative demonstration of the model implementation within
SafeFITS web-based tool, by means of wire-frames presentation. The model may provide fore-
casting and benchmarking estimates for 130 countries:

- Base case scenario, solely on the basis of GNI projections (either official projections, or
user-defined). This scenario serves as a reference case for assessing the effects of inter-
ventions.

+ Policy scenarios with up to a maximum of eight interventions, in addition to GNI
developments. This allows one to assess the cumulative impact of these interventions
on the forecasted road safety outcomes, and the country’s position globally or within its
country cluster.
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