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Assessing Road Risk

Road Safety Impact Assessments
Design-stage RSAs / Design-stage iRAP survey

1. Planning &
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Assessing Road Risk

“The Borrower will identify, evaluate and
monitor the potential traffic and road
safety risks to workers, affected communities
and road users throughout the project life
cycle and, where appropriate, will develop
measures and plans to address them.....

il ENVIRONMENTAL
Where appropriate, the Borrower will # e e’ FRAMEWORK
undertake a road safety assessment for i :
each phase of the project, and will monitor
incidents and accidents, and prepare regular

reports of such monitoring.”
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Assessing Road Risk

“For projects that operate construction and
other equipment on public roads or where the
use of project equipment could have an
impact on public roads or other public
infrastructure, the Borrower will take
appropriate safety measures to avoid the

occurrence of incidents and injuries to i g0 e N B ENVIRONMENTAL

members of the public associated with the bk AND SOCIAL
operation of such equipment.” : :
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Assessing Road Risk

In the United States (2015):
« 25,485 injuries reported in a work zone

* 669 fatalities
« 164 lives could have been saved if comparable crash/injury rate

In EaP Countries?

EVERYBODY'S RESPONSIBILITY
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Assessing Road Risk
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Road Safety Impact Assessments
Design-stage RSAs / Design-stage iRAP survey

1. Planning &
Design

Road Safety |k Pre-opening Stage
Audits S RSAs

Black Spot [ Road Safety Inspections
Programs i Network Safety

4. Maintenance Management
SR Existing road iRAP
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Why Use Economics?

« Scarcity of public resources
 Choice between alternatives

Monetary values = universal language to
advocate, prioritize, plan and measure
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Economic valuation

Types of costs:

* Direct (health care) vs. indirect (loss of output)
 Human Capital vs. Willingness to Pay

o Stated Preference vs. Revealed Preference

— Would you rather be blind or deaf? Would you
rather lose an arm or a leg?

— Would you accept surgery with a 50% survival
rate? A 5% survival rate?

— Would you rather have 10 healthy years or 20
years with 50% disability?
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Economic Valuation

$5,000 for a 5% reduction in risk of death = VOSL =%
100,000

=» Benefits: incorporates intangible costs that are not
captured by human capital approach, such as pain and
suffering

=» Disadvantages: requires a high level of analytical
thinking on the part of the respondent; surveys are
difficult to implement. Many countries have not
established a VSL
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Rule of thumb

Hypothesis: the level of income in a country is a
primary determinate of the value of statistical life.

Principle: draw on available data from WTP and Human
Capital studies from a range of countries.

Method: Data were collected for a range of developed
and developing countries and ratios of VSL to GDP per

capita were calculated.
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Rule of thumb

Developed countries:

Country Official VSL Per capita GDP | VSLiper capita | Year Currency Method
GDP
Australia 1,832,310 40,654 45 2003 Aus $ HC
Austria 2,676,374 31,028 86 2006 € WTP
Canada 1,760,000 36,806 48 2002 Cc$ HC
France 1,156,925 27,232 42 2005 € HC
Germany 1,161,885 26,753 43 2004 € HC
Iceland 284,000,000 3,840,943 74 2006 ISK HC+PGS
Netherlands 1,806,000 28 807 63 2002 € HC + PGS
New Zealand 3,050,000 37,536 81 2005 NZ$ WTP
Sweden 18,383,000 295 436 62 2005 SK WTP
United Kingdom | 1,384,463 19,663 70 2004 £ WTP
United States | 3,000,000 36,311 83 2002 $ WTP

WG3 - Safe Road Infrastructure
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Rule of thumb

Value of Serious Injury:

Country Fatalities Serious VSL VSi Serious VSIIVSL %

injuries injuries/

fatalities

Australia 1,634 22000 1,832,310 397,000 134 22%
Austria 730 6,774 2,676,374 316,722 92 12%
Canada 2936 17,830 1,760,000 6.1
France 5,318 39,811 1,156,925 124 987 7.5 11%
Germany 5,842 80,801 1,161,885 87,267 13.8 8%
Netherands 987 11,018 1,806,000 11.1
New Zealand 403 3,950 3,050,000 535,000 9.8 18%
Sweden 440 4,022 18,383,000 3,280,000 9.1 18%
United Kingdom | 3,221 31,130 1,384,463 155,963 97 11%
United States 42 815 356,000 3,000,000 464,663 8.3 15%
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Rule of thumb

Findings:

Fatalities: a reasonable rule of thumb to use for the default
values for the economic appraisal model is 70 x GDP/capita

Serious injuries: a reasonable value of serious injury for the
economic appraisal model is 17x GDP/capita
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RTI Cost Valuation
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Building a SRIP

The International Road Assessment Program & Roads Investment Plans

The iRAP Methodology

(IRAP) surveys new and existing roads to
assess objective levels of safety through a
Road Protection Score (RPS).

The RPS is a measure of the likelihood of a
crash occurring and its severity, based on a
road’s speed environment and a detailed
iInventory of road design elements.

IRAP also generates and ranks a range of
possible countermeasures.
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Building a SRIP
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Building a SRIP
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Building a SRIP

-~ - = o R ST = e o . RS e — > =~ R TR v - = = -~ o
Chainage (km) Countermeasure Cost (20 years) _ Cumulative cost (20 years) BCR
140 |Improve curve delineation $2,367 $2,367 717.6
135 | ove curve delineatiol 2,367 4,734 583.9 W
|Improve curv ineation ) S \ Tha ot cost
13.6 |Improve curve delineation $2,367 $7,100 547.2 effective
139 |Improve curve delineation $2,367 $9,467 531.8 countermeasure is
377 Improve curve delineation $1,775 $11,242 352.7 listed first
12.6 |Improve curve delineation $2,367 $13,609 3194
140 Improve delineation ‘ 54,636 518,245 303.6
Pl de BRIV Curve delipeation $1,775 $20,020 2853 With a $2 million
budget, all
countermeasures
17.3 Road resurface $32,83 $1,962,972 47.0 / with a BCR
92.5 Improve curve delineation $1,775 $1,964,747 46.4 o greater than 45.6
[ o= could be
101.0 Improve curve delineation $1,775 $1,966,522 46.4 =
f - considered
101.5 Improve curve delineation $1,775 $1,968,297 46.4
101.7 Improve curve delineation $1,775 $1,970,072 46.4
88.6 Improve delineation $3,477 $1,973,549 45.6
103 Shoulder sealing (>1m) $29,000 $2,002,549 a5.4 If budget was
: unlimited, all
17.0 Shoulder sealing (>1m) $29,000 $2,031,549 45.2 countermeasures
32.5 Shoulder sealing (>1m) $17,400 $2,048,949 45.2 ] with a BCR
163 Shoulder sealing (>1m) $17,400 2,066,349 4s‘f/ 9‘08‘59; than 1
cou e
7 Improve curve delineation 59 $2,069,308 A.&- considiersd
107.556 Sideslope improvement - right 27,270 $100,532,381
107.856 Sideslope improvement - left §27,270 $100,559,651 1.0 Countermeasures
107.956  Sideslope improvement - left $27,270 $100,586,921 1.0 with a BCR below
: - 1.0 are often not
18.096 Grade separated pedestrian facility $2,727,300 $103,314,221 09 considered
30.39 Roadside barriers - left $26,400 $103,340,621 09
30.39 Roadside barriers - right $26,400 $103,367,021 0.9
97.2 ision (separat; $3

Eastern

EAIRF SR eaP

- WORLD BANKGROU

Transport & Digital Development

Partnership

WG3 - Safe

Road Infrastructure
Thilisi, Georgia
Better Roads. Better World.




Building a SRIP

Safer Road Investment Plans:

Table 5 Safer Roads Investment Plan options for Serbia (20 year analysis period)

Threshold Benefit Cost Ratio

| 3
Estimated cost to build and maintain €112 m €44 m €22 m
K5l saved 7,629 5,592 4 217
Value of safety benefit €456 m €334 m €252 m
Cost per KS| saved € 15,000 € 8,000 € 5,000
Overall Benefit Cost Ratio 4 a 11

K=l = Killed and Serigus Injuries

WG3 - Safe Road Infrastructure
Thilisi, Georgia
Better Roads. Better World.
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ROAD SAFETY AUDIT TEAM LEADER (SENIOR ROAD SAFETY AUDITOR) QUALIFICATION REQUIREMENTS

ADDITIONAL REQUIREMENTS

TRAINING COURSE REQUIREMENTS

ONGOING REQUIREMENTS
FOR CONTINUED
CERTIFICATION

COUNTRY/
STATE/
PROVINCE [PROFESSIONAL REQUIREMENTS
Minimum 3 Years as Road
DENMARK

Safety Engineer etc.
Minimum ten (10) years

Course

Successfully pass a test in road safety
knowledge to qualify to take the RSA

3 Day Course - Must Pass Written
Exam

Attend RSA seminar every two

MALAYSIA

working experience as Civil
Engineer; or eight (8) years
working experience as Civil
Engineer with Masters’ Degree
qualification in road engineering
discipline; or six (6) years
working experience as Civil
Engineer with Doctorate
qualification in road engineering
discipline;

road design and minimum three (3)

to road safety; Be a Professional

Engineer registerd with the Board of

Engineers Malaysia for a minimum of
two (2) years

Participate in a minimum of five (5)

Minimum three (3) years’ experience in

years’ experience in engineering related

Attend a course covering Stage 1 to
Stage 5 inclusive in Road Safety Audit
conducted by an organisation
accredited by the Board and obtain a
certificate therefrom.

years

7?7

Minimum five (5) years’
experience in a relevant road

formal road safety audits undertaken

Auditor, including at least three (3) at
design stages;

under guidance of a Senior Road Safety

Successfully receive a certificate from
a recognised road safety audit
training course, of at least two (2)
days duration;

Must undertake at least one

Participate in a minimum of five (5)

Successfully receive a certificate from
a recognised road safety audit
training course, of at least two (2)
days duration; To qualify for the
Certificate of Competence, the
Auditor must complete a course that
covers Road Safety Legal Issues,
Legislation and Policy, Collision

Road Safety Audit each year

VICTORIA, | design, road construction or
AUSTRALIA traffic engineering field;
NEW Minimum five (5) years’
SOUTH experience in a relevant road
WALES, design, road construction or

AUSTRALIA

traffic encineering field:

formal road safety audits undertaken
under guidance of a Senior Road Safety
Auditor, including at least three (3) at
design stages; Successful completion of
a one (1) day Lead Auditor training
program; Must have a letter of

reference from a recognized Level 3

Investigation, Road Safety Audit,
Road Safety Engineering, and Road
Design.
e Collision Investigation
* Road Safety Audit
® Road Safety Engineering
* Road Design

Auditor

Must undertake at least one

Road Safetv Audit each vear



SORSA UK

Minimum of four (4) years
experience working in
Accident Investigation or Road
Safety Engineering

Undertake a minimum of five (5)
Road Safety Audits during previous
twenty-four (24) months

Ten (10) day formal training in
Accident Investigation & Road
Safety Engineering

Attend minimum of two (2)
day training course in
Accident Investigation or
two (2) day training course
in Road Safety Engineering
every twelve (12) months;
Undertake a minimum of
five (5) Road Safety Audits
each year for Road Safety
Audit Team Leader

SOUTH
AFRICA

Registered Professional
Engineer or a Professional
Engineering Technologist with
the Engineering Council of
South Africa or an
international body recognized
by the employer

A minimum of ten (10) years
experience in Road Safety and/or
Traffic and Transportation
Engineering and/or Geometric
Design; Has participated in a
minimum of two (2) Road Safety
Audits in the past three (3) years

Successfully complete a Road
Safety Audit Course to the
equivalent of at least five (5)
Continuing Professional
Development (CPD) points

7?7

SWEDEN

Minimum five years

experience in civil engineering,

and a technical or scientific

education of not less than high
school level, or

have acquired the equivalent

knowledge in other ways.

Complete training course for road
safety auditors and demonstrate that
he or she meets the knowledge
requirements. The auditor shall have
an overall knowledge of road safety;
EC directive, laws and
regulations, concepts in road safety
area such as RSA, vulnerable, road
construction, non-yielding obstacles,
geometrical design, human behavior
and limitation etc

The training course should content
general information on road safety,
audit fundamentals, traffic safety
analysis and road safety audit.
The training course STA organized

had a length of five days.

A road safety auditor should
undergo regular refresher
training. The training shall

include relevant new
knowledge and new
relevant evidence and
analysis of and reflection on
own and others' safety
reviewers.

IRELAND

Chartered Engineer or
equivalent with at least two
years experience of collision
investigation and remedial
measures

TaKe part I ten road sarety auais as
team member. Have completed as
team member at least two audits of
a similar category of scheme to that
for which approwval is being sought,
and at least two audits of a similar
stage.

Certificate of Competence in Road
Bafety Audit from University
College Dublin

Complete at least five road
safety audits within the
preceding three years.




Certifying Road Safety Auditors

(A IRF

STATEMENT OF POLICY

by the International Road Federation

“Minimum Requirements
for Road Safety Audit Team Leaders”

https://www.irf.global/policy-statements/

YA, [ | : WG3 - Safe Road Infrastructure
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Certifying Road Safety Auditors

A minimum of five (5) years relevant experience in a road design, road construction,
traffic law enforcement or traffic engineering field

Successfully receive a certificate from a recognized Road Safety Audit training
course with a minimum of at least sixteen (16) hours duration; as well as at least one
recognized certified training course of eight (8) hours or a minimum of eight (8)
Professional Development Hours (PDHs) that covers Road Safety Legal Issues,
Legislation and Policy, Collision Investigation, Road Safety Engineering, or Road
Design.

RSA Experience: provide verifiable evidence of participation on RSA teams that
conducted a minimum of three (3) large road safety audits/inspections requiring over
ten (10) person-days level of effort each OR six (6) small road safety
audits/inspections requiring less than ten (10) person-days level of effort each, with
an explanation of the applicant’s participation and knowledge gained.

On-Going Recertification Requirements: Conduct as Team Leader a minimum of six
(6) audits or inspections every twenty-four (24) months. Achieve sixteen (16)
Professional Development Hours (PDHSs) in Accident Investigation, Road Safety
Engineering, or related discipline every twenty-four (24) months

WG3 - Safe Road Infrastructure
Thilisi, Georgia
Better Roads. Better World.

Eastern EER WORLD BANK GROUF

Partnership Transport & Digital Development



Certifying Road Safety Auditors

. A,
IRF Road Safety Audit Team Leader 1
Global Credential %\‘ IRF

GLOBAL

- 3 tries / min pass

i ?ﬁ\:ii’; f;ua||iif(i:‘;iiions grade: 80% - ieview credentials - Periodically review
- Create |0pipn - Take exam again > 30 ] Rpprot\i"ettm ded P
8 days + fee - hemediate as neede - Update RSATL Roster
2. Qualifying 3. Qualifying
1. RSATL A - A Certificate*
- Knowledge |oumemmd Professional b
Application

Exam

Experience

RSATL Roster

> o

Readi ng *certificate of competency

valid 2 years.

Material

[ Remediation process ]
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Certifying Road Safety Auditors
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Knowledge Resources

7~ International
& Transport Forum

HlGHWAY REDUCING DEATHS IN

SINGLE VEHICLE COLLISIONS

PIN Flash Report 32
Ao 2017

Best Practice for Cost-Effective
ROAD SAFETY MANUALS FOR AFRICA

New Roads

and Schemes: _

Road Infrastrug Road Safety Audit ; ﬂﬂmﬂ e

Safety Manage U AN PO CEATNGARE

Road Safety Infrastructure Investments

CMF / CRF Details

CMF ID: 8287

Install separated bicycle lane

@30 Description: Bike lones separated from motorized iraffic by different types of barriers ond/or porking lane \“ Y
Prior Candition: No separote bicycle lone

Category: Bicyslists
Siudy: Seporated Bike Lane Crash Analysis, Rothanberg o ol 2018 200

npért

‘ETY MANUAL
JECISION MAKERS

INTRODUCTION  STRATEGIC GLOBAL ROAD SAFETY.
PeRsPECTIVE

MANAGEMENT

WELCOME TO THIS WORLD ROAD ASSOCIATION ARE YOU A RESEARCHER.
GUIDE ASTUDENT ORA
PROFESSIONAL?

THE NEW ROAD SAFETY MANUAL (RSM) IS DESIGNED TO HELP COUNTRIESAT (et e e eSS Rumble strips take a number of different forms, and can be produced by ——
EVERY STAGE OF INFRASTRUCTURE DEVELOPMENT TO FULFILL ROAD SAFETY WHEN NEW CONTENTS ARE PUBLISHED. cutting grooves within the pavement surface, or by adding plastic

OBJECTIVES. bumps (o ribs) to the road.

STRUCTURE OF THE ROAD SAPETY MANUAL ©

15 T 1 YoUR s VisiT ©
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Knowledge Resources

Road Infrastructure Safety Management, ITF/OECD
https://www.itf-oecd.org/road-infrastructure-safety-management
Highway Safety Manual, AASHTO
http://www.highwaysafetymanual.org/Pages/default.aspx

Road Safety Manual, PIARC

https://roadsafety.piarc.org/en

Road Safety Toolkit, IRAP

http://toolkit.irap.org/

Crash Modification Clearinghouse
http://www.cmfclearinghouse.org/

Work Zone Safety Clearinghouse
https://www.workzonesafety.org/

Reducing Deaths in SVCs, ETSC
http://etsc.eu/reducing-deaths-in-single-vehicle-collisions-pin-flash-32/
IRF Policy Statements & Webinars
https://www.irf.global/irf-knowledge

WG3 - Safe Road Infrastructure
Thilisi, Georgia
Better Roads. Better World.
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https://www.itf-oecd.org/road-infrastructure-safety-management
http://www.highwaysafetymanual.org/Pages/default.aspx
https://roadsafety.piarc.org/en
http://toolkit.irap.org/
http://www.cmfclearinghouse.org/
https://www.workzonesafety.org/
http://etsc.eu/reducing-deaths-in-single-vehicle-collisions-pin-flash-32/
https://www.irf.global/irf-knowledge
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Thank you for your attention

Brendan Halleman
Vice President, Europe & Central Asia
International Road Federation
bhalleman@irf.global
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