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Global Road Traffic Deaths

1.35 million deaths

Source: WHO Global Status Report on Road Safety 2018
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2004 World Report on Road Traffic Injury Prevention (WHO & WB)

2005 UN General Assembly Resolution

2008 UN General Assembly Resolution

2010 UN General Assembly Resolution

2009 1st Global Ministerial Meeting (Moscow)

DECADE OF ACTION

(2011-2020) 

2012 UN General Assembly Resolution

2014 UN General Assembly Resolution

2015: SDGs Adopted (Target 3.6)

2016 2nd Global Ministerial Meeting (Brasilia)

2016 UN General Assembly Resolution

2018 UN General Assembly Resolution

2020 3rd Ministerial Meeting (Stockholm) 

History of Global Road Safety Advocacy

Source: WHO GSRRS 2018
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DECADE OF ACTION

Did the Decade of Action Succeed?

Source: WHO GSRRS 2018

Target: 

50% reduction 
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Did the Decade of Action Succeed?

“In 2011, road traffic deaths were expected to reach 1.9 
million by 2020 if no action was taken. The ambition was to 
‘stabilise and then reduce deaths’ …  the ambition of 
stabilising the trend of global deaths has been met. [but 
reducing deaths to half by 2020 will not be met]”

- Academic Advisory Committee of the 2020 Ministerial Meeting

2011
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Per Capita Traffic Death Rates:
High Income Countries (OECD)

Source: death registration data

1950 2010
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*Source: C. Kahane, 2015 (NHTSA Report)
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Vehicle Design: The Most Important of the 

5 Pillars of Road Safety



Tried & Tested Technologies
Including …
• Seat belts
• Belt pretensioners & load 

limiters
• Child safety seats
• Air bags: Front, side
• Rollover curtains
• Roof crush mitigation
• Collapsible steering columns
• Improved door locks
• Side-structure & padding
• Adhesive windshield bonding
• Side door beams
• Fuel System Integrity
• Conspicuity tape for trailers
• Lane Departure Warning*
• Brakes: Dual master & disc
• ABS (& motorcycle ABS)
• Automatic Braking*
• Electronic Stability Control
• Vehicle Front-end design* 

8

• Proven effectiveness in real-world 
crashes (Extensive literature & many 
high-quality systematic reviews!)

• Most are required in HICs

• UN WP29 priority regulations aim to 
encourage their availability in LMICs

How much would it matter if LMICs 
had these technologies?  

* Emerging Technologies 



Tried & Tested Technologies
Including …
• Seat belts
• Belt pretensioners & load 

limiters
• Child safety seats
• Air bags: Front, side
• Rollover curtains
• Roof crush mitigation
• Collapsible steering columns
• Improved door locks
• Side-structure & padding
• Adhesive windshield bonding
• Side door beams
• Fuel System Integrity
• Conspicuity tape for trailers
• Lane Departure Warning*
• Brakes: Dual master & disc
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• Automatic Emergency Braking*
• Electronic Stability Control
• Vehicle Front-end design* 
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How much would it matter if cars in 
LMICs had these technologies?  
• We estimate 28% fewer death in Latin 

America

• But gains in US were much larger (~50%) 
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Pedestrian
34%

Bicyclist
4%Motorcyclist

26%

Occupant
32%

Others
4%Latin 

America

Pedestrian
39%

Bicyclist
6%

Motorcyclist
18%

Occupant
36%

Others

1%

Global

Tried & Tested Technologies
•More effective for occupants
•Most victims in LMICs (and globally) 

are outside cars

Occupant:

32%

Occupant

32%

Pedestrian
15%

Bicyclist
3%

Motorcyclist
14%

Occupant
68%
Occupant: 68%

USA

Traffic Deaths



Evidence Gap Map (EGM)

There are high-quality reviews of evidence 
on technologies that protect vehicle 
occupants.

Therefore, 

EGM focused ONLY on technologies that 
protect people outside cars.

11
Here is what we found ….



12Rich Countries (High Income)

Poor Countries (Low- and Middle-Income)

Evidence from Rich vs Poor Countries

# of Publications Identified in EGM

Fatal 

Crashes

Non Fatal 

Crashes

Helmet 

Use

Seatbelt 

Use

Speeding Drink 

Driving

Bicycle 5            0 9            0 3            1 0            0 0            0 0            0

Motorcycle 11            1 12            1 3            1 0            0 0            0 0            0

Bus 3            0 3            0 0            0 0            0 1            0 0            0

Truck 5            0 5            0 0            0 0            0 1            0 0            0

Others 0            0 0            0 0            0 0            0 0            0 0            0

Car (for non-

occupants) 10            0 9            0 0            0 0            0 6            0 0            0
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Seatbelt 

Use
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Driving
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Motorcycle 11            1 12            1 3            1 0            0 0            0 0            0

Bus 3            0 3            0 0            0 0            0 1            0 0            0

Truck 5            0 5            0 0            0 0            0 1            0 0            0

Others 0            0 0            0 0            0 0            0 0            0 0            0

Car (for non-

occupants) 10            0 9            0 0            0 0            0 6            0 0            0
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Poor Countries (Low- and Middle-Income)

Evidence from Rich vs Poor Countries

# of Publications Identified in EGM
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Non Fatal 

Crashes
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Use

Seatbelt 

Use

Speeding Drink 

Driving

Bicycle 5            0 9            0 3            1 0            0 0            0 0            0

Motorcycle 11            1 12            1 3            1 0            0 0            0 0            0

Bus 3            0 3            0 0            0 0            0 1            0 0            0

Truck 5            0 5            0 0            0 0            0 1            0 0            0

Others 0            0 0            0 0            0 0            0 0            0 0            0

Car (for non-

occupants) 10            0 9            0 0            0 0            0 6            0 0            0

Fatal 

Crashes

Non Fatal 

Crashes

Helmet 

Use

Seatbelt 

Use

Speeding Drink 

Driving

Bicycle 5            0 9            0 3            1 0            0 0            0 0            0

Motorcycle 11            1 12            1 3            1 0            0 0            0 0            0

Bus 3            0 3            0 0            0 0            0 1            0 0            0

Truck 5            0 5            0 0            0 0            0 1            0 0            0

Others 0            0 0            0 0            0 0            0 0            0 0            0

Car (for non-

occupants) 10            0 9            0 0            0 0            0 6            0 0            0

No studies from poor countries except 1 paper 
on helmet use in Cambodia

Conclusion: There is no research on evaluation 
of vehicle designs happening in LMICs



Impact Evaluations & Systematic Reviews
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Impact Evaluation Studies
Systematic Reviews

# of Publications Identified in EGM
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Impact Evaluation Studies
Systematic Reviews
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What Technologies Have been Evaluated? 
• Bicycle Technologies: All studies are on helmets
• Motorcycle Technologies:  

•Most studies are on helmet use
• ABS (2 studies); Conspicuity (1); Daytime lights (2)

• Bus & Truck Technologies:
• Daytime lights (1); General safety (2); Conspicuity (1)

• Car technologies (for safety of non-occupants):
• Vehicle Front-end Design for Pedestrian Safety
• Automatic Emergency Braking (AEB)
• Electronic Stability Control (ESC)
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Vehicle Front-End Design:
EGM found no evaluation of bus/truck front design

– Proposed UN Regulations only target cars

– But, in LMICs, most pedestrians are not killed by cars
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What vehicles kill pedestrians?
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IRCOBI 
1992

Traffic Injury Prevention 1999

Intl. J. Crashworthiness 2008

• Researchers have been 
showing feasibility for 30 
years!

• Have still not been field 
tested

• Are receiving no attention 
in current policy & 
regulatory discussion

Safer Bus/Truck Fronts



No Studies on Indigenous Vehicles 
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Accident Analysis & Prevention 1997

Mechanical Engineering 2001

Sadhana 2007

IRCOBI 
2004

• Researchers have been 
showing feasibility for 
over 20 years!

• Technologies have still 
not been field tested

• Are receiving no attention 
in current policy & 
regulatory discussion

Safety of Indigenous
Vehicles



• Wide spectrum of poorly understood issues
– Examples

• Pedestrian safety in crashes with motorcycles

• Transport of people on agricultural tractor trailers

• Flowing garments (e.g. saris) on motorcycles

• Kids on motorcycles

• Need for Research in LMICs

– Epidemiological investigations to identify key risks

– Engineering research to develop countermeasures

– Evaluation of field performance

– Scale up through regulation, consumer information, & 
other means



Conclusions

• Vehicle design is the most important pillar of road 
safety

• Tried & Tested Technologies:

– Need to be promulgated (UN regulations & NCAP)

– Do not cover important LMIC issues

• Need for research in LMICs to address the many 
LMIC-specific concerns

21



Department of Public Health Sciences

Thank You!

Kavi Bhalla, PhD

Assistant Professor
Public Health Sciences & Harris School of Public Policy

University of Chicago, Chicago, IL
kavibhalla@gmail.com

mailto:kavibhalla@gmail.com

