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Abstract - Traffic fatality data in the
developed countries such as the US and EU show
significant improvement in the last 10 years. On
the contrary, the fatality data in the developing
country, such as Indonesia, shows an alarming
increase. One critical component to improve road
safety condition is the implementation of
comprehensive safety requirements. However, to
prevent numerous safety requirement based on
regional/local government regulation, a global
harmonization of the safety requirement is
needed. Steps to streamline global product
development based on a harmonization or partial
harmonization of global safety requirement is
discussed.
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I. INTRODUCTION
World Health Organization (WHO) declared
that the traffic accidents are predicted to be the
3rd ranking cause of mortalities by 2020 [1]. In
this regard, discussions on road safety and
efforts to minimize/reduce traffic fatalities have
become an important subject. The problem of
road safety is improving significantly in the
developed countries such as Europe and the US.
However, the problem is getting worse in the
developing countries, such as those in ASEAN
countries.
Fig.1 shows the traffic fatalities comparison
in Europe, the US and Indonesia between 2001
and 2011. As shown in the chart, the number of
fatalities due to traffic accident was doubled in
Indonesia between 2005-2011. On the other
hand, number of traffic fatalities improved
significantly in Europe and the US in the same
time period, even with increasing volume of
vehicles on the road.

Fig.1. Traffic fatalities in Europe, USA, and
Indonesia [3,4,5]

The high growth of vehicle volume in the
ASEAN countries has compounded the problem
of road safety. In the year of 2011, the traffic
fatality in Indonesia reached 31,195, which was
close the the number of traffic fatality in the US
(32,367) and Europe (30300). This is an
alarming data considering the total number of
motor vehicles in Indonesia in 2011 was only 85
million compared to the US of about 254 million
vehicles.
Once a status symbol of owning a car in
Indonesia, it has become a necessity due to an
inadequacy of public transport services. The
growth of motor cycle and car ownerships in
Indonesia is not accompanied by adequate road
capacity. The total number of motor vehicles in
Indonesia in 2012 was about 94 million with
majority of motor cycles (82%), followed by
cars (10%), and buses/trucks/speciality vehicles
(8%). The annual growth of motor cycles in the
last 5 years was between 11-16%. In the mean
time, new car sales in Indonesia reached the all
time high in 2012 with volume sales of 1.1
million vehicles (Fig.2).
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Fig.2. New car sales in Indonesia [6]

Due to imbalance between the volume of the
motor vehicles and the road capacity in the
developing countries, the priorities are geared
toward efforts for infrastructure development,
on improving mobility, and addressing the need
for better public transportation. In many cases,
the problem of road safety is not properly
addressed, and it's become a low priority activity
in most of the ASEAN countries as observed by
Sigua (2000). The lack of comprehensive road
safety policy will result in difficult condition to
control the rate of traffic fatalities.
The European and US road safety policies
have shown their ability to reduce traffic fatality
even with increasing number of vehicles on the
road. The US new car sales are about 12-14
million vehicles/year.
II. GLOBAL SAFETY REQUIREMENTS
A. Government road safety regulation
As shown in Fig.1, the Europe and US road
safety policies have successfully able to reduce
traffic fatality in 5 consecutive years between
2006-2011. The key success to the road safety
policy in the US was the new advanced frontal
restraint system requirement at the federal level
as part of the Federal Motor Vehicle Safety
Standard Section 208 (FMVSS 208) enacted in
September 2003. In this upgraded safety
requirement, new vehicles need to be equipped
with advanced airbag and occupant sensing
systems which cover the occupants ranging from
12MO, 3YO, 6YO, 5th, and 50th percentile on
the front passenger seating position, and 5th and
50th on the driver seating position. Note that
there is no mandate for safety belt usage
requirement in the US federal safety regulation.

The safety belt usage and frontal airbag
systems are required for the restraint system to
work effectively. Safety belts saved an estimated
15,147 lives in the USA in 2007 [7]. Even
though it is not mandated by the federal
regulation, the safety belt usage is mandated in
all of the US state regulations with the exception
of the state of New Hampshire. Many global
safety regulations also require safety belt usage,
such as European Safety Regulation (ECE) and
Canadian safety regulation (CMVSS).
Improvement on the vehicle safety
requirements in the US was also implemented in
September 2009 on the side impact protection as
part of the upgraded FMVSS214, which added
side oblique pole impact and new occupant
types and sizes. Future regulations on roof crush
protection during rollover, pedestrian protection,
and ejection mitigation are also planned in the
US and Europe between 2014-2018.
B. Consumer metric evaluation
A non-regulated evaluation on vehicle
safety performance is typically conducted either
by government agencies or by third party
organizations as part of a consumer metric
evaluation. There is no pass or fail condition on
the consumer metric evaluation. However, the
requirement is set above and beyond the
regulated values. In the US, for example, the
National Highway Traffic Safety Administration
(NHTSA) conducts a consumer metric
evaluation referred to as New Car Assessment
Program (NCAP). The stringent safety
performance is required to score the best safety
star rating, which is achieved by either
increasing the regulated speed (+8 km/h) or
lowering the injury risk.
The US NCAP evaluation for frontal barrier
impact is conducted at 56 km/h with 50th driver
occupant and 5th passenger occupant. The side
NCAP evaluation consists of a side oblique pole
impact evaluation at 32 km/h with 5th driver
occupant and a side moving deformable barrier
impact at 62 km/h with 50th driver and 5th rear
passenger. The corresponding side moving
deformable barrier impact regulated speed is at
54 km/h. The regulated speed on the frontal
impact evaluation used to be 48 km/h, before it
was upgraded to 56 km/h in September 2008. To
Achieve a 5 Star US NCAP rating, a vehicle
must perform well in the front and side impact
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barrier test conditions with accumulated injury
risk of < 10%. The front impact NCAP 50th and
5th occupant calculated injury values include
head, neck, chest, and femur. The side impact
NCAP 50th occupant calculated injury values
include head, chest, and pelvis, while the 5th
occupant only includes head and pelvis.
A more comprehensive consumer metric test
evaluation in the US is conducted by Insurance
Institute of Highway Safety (IIHS), which
consists of frontal moderate and small overlap
barrier tests at 64 km/h, side moving deformable
barrier test at 50 km/h, roof crush resistance for
rollover protection, and head restraint evaluation
for whiplash protection on rear impact test
condition.
The European Union also performs a
consumer metric evaluation based on the Euro
NCAP test protocol. The frontal offset
deformable barrier is conducted at 64 km/h,
while the corresponding regulated speed is at 56
km/h. The Euro NCAP side impact evaluation
consists of a 90 degree side pole impact
evaluation at 32 km/h with 50th driver occupant
and a side moving deformable barrier impact at
50 km/h with 50th driver and rear passenger.
The accumulated point based evaluation on
adult, child, and pedestrian occupant protection
is used to determine the safety rating of a new
vehicle.
The continuous improvement of the road
safety condition in the US and Europe in the last
10 years is an integral part of the enforcement
on the safety regulation and also participation of
the vehicle manufacturer to design safer vehicle
to achieve the best safety rating in the NCAP
evaluations. On the other hand, the lack of
safety regulation and consumer metric
evaluation in the developing countries, such as
ASEAN, will result in continuous increase of
traffic fatalities. The ASEAN NCAP initiative to
evaluate new vehicles produced/marketed in the
ASEAN countries is expected to be able to
bridge the road safety policy before a
comprehensive safety regulation is introduced.
III. GLOBAL SAFETY HARMONIZATION
To develop a new vehicle that meets global
safety requirements, the vehicle needs to be
assessed to approximately 120 global safety load

cases which cover front, side, rear, rollover/roof
crush, and component subsystem evaluations.
Approximately 100 load case evaluations are
required to meet the global safety regulations,
while 20 load cases are global voluntary load
cases which include consumer metric
development for safety rating assessment and
internal due care evaluations.
There are many similar load cases in the
global safety evaluations. For example, Euro
NCAP frontal load case and US IIHS front
offset deformable barrier load case. Korea,
China, Australia, ASEAN, and Latin NCAP
have adopted the Euro NCAP load cases. The
updated Euro NCAP evaluation will also change
the side pole impact from 90 degree impact to a
75 degree oblique impact, similar to the US
NCAP side pole protocol.
A. Belted and unbelted requirement
The US safety regulation has a requirement
that no other countries has, namely the
performance requirement for unbelted 5th and
50th occupants at frontal impact speed of 32
km/h - 40 km/h. For 50th unbelted occupant, the
requirement also includes 0 degree and +/- 30
degree left and right front angle impact. This
unbelted requirement poses a very challenging
task to balance the safety performance with
various global safety requirement using a
common restraint content.
The harmonized global safety requirement
will provide a common structural and restraint
content solution for global vehicle applications.
It is very beneficial for global customers since
they will have the same level of safety anywhere
in the world. From the automaker perspective,
global product development can be executed in a
much faster pace since the there are no longer
requirements that are fighting each other. For
example, the Euro NCAP frontal impact will
require a solution of stiff structure on the front
motor compartment during deformable barrier
interaction. However, the solution for the US
front NCAP dictates a compliance front motor
compartment structure due to rigid barrier
interaction.
Effort to harmonize global safety evaluation
needs to be continued so that the auto
manufacturer will be able to streamline the
vehicle development process.
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B. Vehicle development process: Modular build
strategy
The key for successful development of a
new vehicle is placed in the strategic
development of common components/structures.
Many auto makers refer these common
structures as the vehicle architecture/platform
(Fig.3). The underbody/architecture structure
will serve as the main load path for
front/side/rear impact load cases. The upper
structure of the vehicle can be unique based on
the vehicle variant styling.
In an
ideal
world, the
vehicle
architecture/platform should be able to perform
well in all of the global safety load cases. This
situation can only occur if there is a harmonized
global safety regulation. If the harmonized
global safety regulation does not exist, it is
almost impossible to have an architecture that
satisfies all of the global requirements. The
basic constraint in achieving common
architecture will be cost, mass, and
manufacturing considerations.

Fig.3. Underbody as part of vehicle architecture

Global harmonization of the safety
regulation occurs partially as part of the two
major groups, which use either ECE (European)
or US FMVSS requirements. The first group
that uses ECE regulation is EU, China, Japan,
Taiwan, Korea, and Australia. The second group
that uses FMVSS/IIHS requirements is the US,
Canada, Caribbean, and South America. Middle
East countries allow vehicle certification using
either FMVSS or ECE regulation.
To streamline the vehicle development
process, one needs to employ a modular build
strategy to satisfy partial harmonization of
global safety requirements based on their
grouping. For the US group, the vehicle
architecture content will be developed with a

structure module that will satisfy frontal rigid
barrier, IIHS roof crush, small overlap, and side
IIHS load cases. For the EU group, the vehicle
architecture content will be developed with
structure module that satisfy only front offset
deformable barrier and side moving deformable
barrier conditions. The structural module will be
interchangeable between US and EU groups
within the vehicle architecture solution.
IV. CONCLUSION
The US and EU have developed the road
safety policy as part of government safety
regulation and voluntary consumer metric
evaluations. It is critical to implement
comprehensive road safety policy to reduce
traffic fatality. The statistic data in the US and
EU confirmed that traffic fatality was reduced
significantly in the last 10 years. Developing
countries, such as ASEAN, need to work not
only on the infrastructure development, but also
comprehensive road safety regulation so that
high traffic fatality can be reduced at a
minimum level. In Indonesia, for example, the
construction plan of Trans Java and Trans
Sumatra Highway system will need to be
complemented with road safety regulation so
that traffic fatality on the highway can be
minimized. It is suggested that rather than
developing its own safety regulation, the
adoption of the existing global safety
requirement from EU will be prudent.
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