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Traffic Death Rates: High Income Countries (OECD)

4

New Zealand ==Norway
==Spain Sweden
Switzerland ==K
e={JSA

Independe
40 5 nt ==Australia ==Austria
o’& 19’“ Researc =Belgium ==Canada
QQ h ==Denmark ==Finland
35 - 'b& x =France ==Germany
£ Q\ I e tts ==I|celand —Ireland
= ox =|taly ===Japan
= -9 ==Luxembourg ==Netherlands
: & g

[EEN
(9]

Road Traffic Death Rate, per 100 &

(D 10

o

T New Seatbel

0 > vehicle/ro t

U ad Helmet

% 0 . Safety  Speed re5: death reglstzation

1950 1960 s¥andards 19¢Alcohol 1990 2000 2010



Injury,
“Accident” & | The Science of

the Science of  § Traffic Crashes
Road Safety
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Theory

Charles Perrow (1980s...)

“...what is attributed to
operator error stems primarily
from the structure they operate
in, and thus, stems from the
actions of elites”

‘Normal Accidents’

William J. Haddon (1960s .....)

- “accident” vs “injury
control”

- “accident prevention” too
limiting

-“injury” a disease
public health approach



» There is no fundamental
difference between injuries and
the occurrence of any other
disease.

> Injury can be defined as a
disease that results from an
acute exposure of the human
body to transfer of energy from
the environment around it

> “Accidents" and injuries are not N

acts of God I

» All injuries cannot be prevented /
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Pathological Host Agent Vector/Vehicle Interaction

Condition

Malaria Man Plasmodium sp. Mosquito Mosquito bite

Skull Fracture Man Mechanical Motorcycle Crash with tree
energy

-
R

Cémparati\ke Epidemiology of Malaria and Skull Fracture (‘jés

sustained by an unhelmeted motorcyclist crashing into a

tree)




0

f

120,000 f
100,000 f
80,000 f
60,000 f

40,000 -

F’:/

20,000

C 1934

0
=
@
0
U
b
14

INDIA: OFFICIAL STATISTICS Amended MVA 2019

Supreme Court Committee2014

160,000 -

— [ atalities =-=-Fatalities per 100,000 persons

140,000 -

DEAD 2018 Sundar Committee 2005-7

MVA1989

NHAI Act 1988

JA 1939 70 1975\1980\198& 1990\1995 2ooo 2005 2010 2015

Year
Estimated 30,00,000 hospitalised in 2018

RTI fatalities per 100,000 persons



Road Safety Policy Models
Intuitive model

(penalties, education, driver training, licensing)

Vehicle centric model

(vehicle standards for occupants, road
standards vehicles),

Human Centric model(Human behavior)

(road design, city planning for Limitations of
the road users)

RIP Centre



r Our fundamental road safety problem

* Today’s road traffic is inherently unsafe

* The road system of today has not been designed with
safety in mind, as is the case with air transport or rail
transport

 Which means we are almost fully dependent on
whether a road user makes a mistake or error in
preventing a crash

 Another approach is needed: Safe System Approach

RIP Centre

Fifth Annual TRIPP Lecture 11




Safe Systems Approach

Structural analysis of injury
producing systems

Focus is on the injury causing ‘
properties of systems rather o ———— s FE
on the errors of owners, %

designers, operators

o= SYSTENS
Moving away from

conventional explanations ‘
which are myopic overlooking 7/ ke WHAT DOES IT MEAN FOR
the interrelationships between VISION ZERQ"

the various components of the
system.
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Sustainable Safe Traffic System

a road environment with an infrastructure adapted to the
limitations of the road user;

vehicles equipped with technology to simplify the driving task and
provided with features that protect vulnerable and other road
users; and

road users that are well informed and adequately educated.

function
human / \
-
i / \ form -— use
Veh |C|e — |nfra§ ru Ct ure function: use of the road as intented by the road authority
U form: the physical design and layout properties of the infrastructure
use: actual use of the infrastructure and behaviour of the road user




Key Principles of Safe System
Approach (SSA)

* Principle 1 : Recognition of human frailty
* Principle 2 : Acceptance of human error

* Principle 3 : Creation of a Forgiving
environment and appropriate crash energy
management.

RIP Centre
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SAFE SYSTEM APPROACH

| sater traver |

management
by design

. ) \ Forgiving




L Injury is a disease that results from an acute
i exposure of the human body to transfer of
., energy from the environment around it
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Relationship
between initial
velocity, final
velocity,

acceleration and
distance of travel




L Injury is a disease that results from an acute
i exposure of the human body to transfer of
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Measures to enhance road safety

* Speed control

* Containment

* Protection from road side hazards

* |Information through markings, signage
e Traffic Management
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Road Safety Theories(Elvik, 2004)

* Engineering Effect
* Behavioural Adaptation

* Improved lighting: Improves visibility-
Engineering effect

e Road users tend to be less alert-behavioural
adaptation

RIP Centre




Typical Crash Analysis

Car approaches road junction and goes through red light
which has just turned red.

Hits motorcyclist, and then hits median.

Motorcyclist gets thrown sideways, hits pedestrian
walking on road.

Car driver gets facial injuries, motorcyclist head injuries,
and pedestrian leg fracture

Motorcycle Crash
Solution

L) Driver, pedestrian

ﬁ .
education

&l Strict punishment

<€—T (duration of crash - 100-200 ms)

Time



Scientific Crash Analysis
Haddon’s Matrix

Space|] Human Products Environ-
Time (Victim) ment

Crash blji?llg soifnt gier:/lért?r': g
Prevention(T,) the event

Injury Prevention
during crash(T)

Injury
Management after
crash (T,)




Scientific Crash Analysis
Cell 1
Preventing the possibility of a crash:
Human error based measures

Countermeasure
O Training of drivers

O Pedestrians to walk No crash
facing traffic h -ﬂReduce outcome

O Bright clothing M/C
Q drunk Duration of #'

Crash
G

Time

injury
T

€SS Or no

L



Scientific Crash Analysis
Haddon’s Matrix

Space|] Human Products Environ-

Time (Victim) T
Crash Role of the product

- In preventing the
Prevention(T,) et

Injury Prevention
during crash(T)

Injury
Management after
crash (T,)




Scientific Crash Analysis
Cell 2
Preventing the possibility of a crash:
Vehicle based measures

Countermeasure
Disc brakes

Daytime headlights,
daytime compulsory
use

Very visible M/C

Speed limiters
Automatic breaking
Pedestrian detection —

oo

oooo

O Training of drivers
O Pedestrians to walk Np crash4mm.

facing traffic .
O Bright clothing M/C -

mmpReduce outcome

injur_y

L
€

g Duration of
¢

-: Crash

€SS Or no

Time



Scientific Crash Analysis
Haddon’s Matrix

Space
Time
Crash
Prevention(T,)

Injury Prevention
during crash(T)

Injury
Management after
crash (T,)

Human
(Victim)

Products

Environ-
ment

Role of laws,
policing, &
environment in
preventing the event




Scientific Crash Analysis
Cell 3
Preventing the possibility of a crash:
Environment based measures

Countermeasure
Vigilant policing

Red light cameras
Bright illumination of
crossings
Adequate sidewalks
No left turn on red
Alcohol checking

Disc brakes 1 Use of roundabouts
Headlights,daytime

compulsory use
Very visible M/C
Speed limiters

Q Training of drivers No crashh

olo0d 000

o0 00

O Pedestrians to walk HRedUCG outcome

facing traffic
O Bright clothing M/C

: Duration of
= Crash

njury

- -
Less or no

v

-
<

P

<

Time



Scientific Crash Analysis
Haddon’s Matrix

Space] Human
Crash
Prevention(T,)

i i Role, changes in
Injury Prevention victim in
during CI‘aSh(T) minimizing injury

during crash
Injury
Management after
crash (T,)

Products

Environ-
ment
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Scientific Crash Analysis

Cell 4

Preventing injuries during the crash:
Human victim based measures

Vigilant policing

Red light cameras
Bright illumination of
crossings

Adequate sidewalks
No left turn on red
Alcohol checking
Use of roundabouts
Disc brakes

Strong headlights =
Very visible M/C
Speed limiters

Training of drivers
Pedestrians to walk
facing traffic

Bright clothing M/C

Counter-

measures

O Protective
clothing
Helmets

No cragh4mm. =) Reduce outcome

(@)
c
— E\
O . Duration of
@E : Crash
v - Vv

Time



Scientific Crash Analysis
Haddon’s Matrix

Space| Human Products Environ-
Time (Victim) ment

Crash

Prevention(T,)

Injury Prevention Design changes in
- product to minimize

during crash(T) injury during crash

Injury

Management after
crash (T,)
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Vigilant policing
Red light cameras

Scientific Crash Analysis
Cell 5

Preventing injuries during the crash:
Vehicle based measures

Bright illumination of

crossings
Adequate sidewalks
No left turn on red
Alcohol checking
Use of roundabouts
Disc brakes

Strong headlights
Very visible M/C
Speed limiters

Training of drivers
Pedestrians to walk
facing traffic

Bright clothing M/C

Counter-measures

U Airbags, Seat belts
U Crashworthiness

Counter}

measures

Q Protedtive

clothi

Q Helnt

No cragh4mm, l

19
ts

<

ess or ng
_injury -

L

Time

-ﬂReduce outcome

Duration of
h Crash
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Scientific Crash Analysis
Haddon’s Matrix

Space
Time
Crash
Prevention(T,)

Injury Prevention
during crash(T)

Injury
Management after
crash (T,)

Human
(Victim)

Products

Environ-
ment

Changes in laws,

policing, &
environment
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Scientific Crash Analysis
Cell 6
Preventing injuries during the crash:
Environment based measures

Vigilant policing Counter-
Red light cameras measures
Bright illumination of O Airbags, Seat beltsd Smooth railings
crossings O Safer fronts — W Nosharp edges
Adequate sidewalks
No left turn on red
Alcohol checking
Use of roundabouts Countler-
Disc brakes meastlires
Strong headlights =1 3O Pprokective
Very visible M/C clofhing
Speed limiters O Hellets
Training of drivers
Pedestrians to walk No cash4mm. 5 AR!etluce outcome
facing traffic -
Bright clothing M/ . el
Duration of 0_35-
Crash Q.E :
. 4 —

Time



Scientific Crash Analysis

Haddon’s Matrix

Space
Time

Crash
Prevention(T,)

Injury Prevention
during crash(T)

Injury
Management after
crash (T,)

Human Products Environ-
(ViCtim) ment

Management of
victim to minimize
effect of injury
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Scientific Crash Analysis
Cell 7
Managing injuries after the crash:
Victim based measures

Vigilant policing
Red light cameras .
Bright illumination of Q Airbags, Seat belts W Smooth railings
crossings Q Safer fronts — U No sharp edges
Adequate sidewalks |
No left turn on red
Alcohol checking
Use of roundabouts Counter-
Disc brakes measures
Strong headlights = O Protective Counter-
Very visible M/C clothing measures
Speed limiters O Helnpets O First Aid
Training of drivers 4 Treatment
Pedestrians to walk A O Rehabilitation
facing traffic =
Bright clothing M/C . e
Duration of ﬂg o
Crash §
—

Time



Scientific Crash Analysis
Haddon’s Matrix

Space| Human Products Environ-
(ViCtim) ment

Time

Crash
Prevention(T,)

Injury Prevention
during crash(T)

Injury
Management after
crash (T,)

Design changes in
product to minimize
after effects
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Scientific Crash Analysis
Cell 8
Managing injuries after the crash:
Vehicle based measures

Vigilant policing
Red light cameras .
Bright illumination of Q Airbags, Seat belts W Smooth railings
crossings Q Safer fronts — U No sharp edges
Adequate sidewalks |
No left turn on red
Alcohol checking Countermeasures
B?Secogr;iuegdabouts Counter- O Automatic s/o
Strong headlights = rETIlegsures_ 3 No fuel leakage
Very visible M/C Irote_ctlve | _
Speed limiters clothing O First}aid
Training of drivers - Helmgts < Treatment
Pedestrians to walk No crash4{mm. A #‘Rgfﬂc ”c',ﬁlﬂ;oonme
facing traffic =
Bright clothing M/C e _

m): > qm DUration of

0. Crash
v v -l ; v

Time



Scientific Crash Analysis
Haddon’s Matrix

Space| Human Products Environ-
(ViCtim) ment

Time

Crash
Prevention(T,)

Injury Prevention
during crash(T)

Injury
Management after
crash (T,)

Societal and
environmental
arrangements
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Scientific Crash Analysis

Cell 9

Managing injuries after the crash:
Environment based measures

Vigilant policing
Red light cameras
Bright illumination of
crossings
Adequate sidewalks
No left turn on red
Alcohol checking
Use of roundabouts
Disc brakes

Strong headlights
Very visible M/C
Speed limiters

Training of drivers
Pedestrians to walk
facing traffic

Bright clothing M/C

O Airbags, Seat belts d Smooth railings

U Safer fronts =

O Protective
clothin

a Helmeti

No crash4mm

Duration of
Crash "™

P
<

Less or no

Time

injury

‘lllllllllll

U No sharp edges

| Counter-measures

O Clear the scene

U Police system

U Hospital, Rehab Ctrs
O Automatic s/o
U No fuel leakage

O First Aid
O Treatment

Q{ habilitatippn
 mpReduce outdome

P




Vision Zero a policy innovation

Belin,
2019

Traditional Vision Zero

Fatabies and senous g

What is the
problem? Human factors Humans make mistakes
Humans are fragle
What causes the : ;
problem? , _ ,
ndividual road users System designers
Responsibility?
Feople don't want safety Feople want safiety
Feoplesdemand for
read safaly?
ot nunbed af falalibes Ehrr"m‘,‘ jﬂ!ﬂﬂlﬂ-#f‘rﬂ
What is the and Senous injunes SEMLS Injunes
appropnate goal?
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Number of persons killed in road traffic accidents and number of
passenger cars per thousand inhabitants 1950- 1996 in Sweden
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Conclusion /way forward

.........realization of vision zero also requires generation of new
knowledge and establishing a process which enables
generation of new knowledge to ensure traffic safety in LMICs.
Given the complexity of traffic safety science and its
implementation in field, continuous experimentation is
required in LMICs to develop safe highways based on the

principles of safe systems approach.



Questions?
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