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Preface 
Peter Knight (Trust Chairman) 

S ince the formation of the GlobalTraffic Safety Trust (GTST) in 1988, a 
number of projects have been undertaken by individual trustees, as 
well as cnllectiveIy, to address particularly the issues raised in the 

publication "Reducing Traffic Injury - A Global Challenge". During some 
of the invited visits to various countries it became apparent that 
documentation was lacking of successful and less successful cantributions 
that have been made to assist nations undergoing rapid expansion of their 
transport systems. To whom could countries turn for advice and assistance? 
With this as a concept, the GTST undertook to carry out limited surveys of 
different countries. This monograph is the result of such activities and is 
the final combined effort of the eight trustees of the GTST. 

It is not a comprehensive compendium and coverage of the many activities, 
public and private, of many of these nations, but an outline of where and 
what type of help may be sought. 

In the surveys carried out as assignments by the named authors, interviews 
were undertaken with some of the leaders in the field in these countries. 
The authors also used written and reported material to expand the coverage 
and available information. The result is termed, appropriately, "Reflections". 

The project leader was Dr. R.J. Campbell who has been the coordinator of 
all the individual contributicns. Drs. Johnston and Knight have assisted 
with further general editingof the text to give a degree of uniformity to the 
final format and presentation. The authorship of individual assignments 
has been maintained. Each author has submitted a draft to the persons 
interviewed in an attempt to improve accuracy. It should bc remembered 
again that this is not a comprehensive or exhaustive national survey. As 
such there will be glaring omissions and for these we request your 
understanding. 

Terminology has presented some difficulties in writing about different 
countries, None of our terms carries other than empirical intent. We have 
used the term "motorised" for countries with high numbers ofvehicles per 
capita while "motorising" is used for those nations with relatively low, but 
usually rapidly increasing per capita rates. Similarly, we have used the term 
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"high-income economies" to reflect relative per capita income, contrasting 
with nations whose economies are in a growing phase but may at present 
be classified as "low-income economies". As will be seen, the distribution 
of injuries, fatalities and property damage only crashes is different in 
different countries. The presence of major and unique problems associated 
with rnotorising nations has been addressed by Drs. Mohan and Tiwari 
whose words help to explain some of the difficulties experienced by these 
nations and why these who wish to help need to rethink how that help 
may most effectively be carried out. 

The authors have been accorded the greatest courtesy and assistance by 
many people in many countries. To all those who have given of their time, 
hospitality and hanest appraisal we offer our great appreciation and thanks. 

Melbourne March, 1998 



CHAPTER ONE 

Ian Johnston 

A GLOBAL CHALLENGE 

n 1985 eight traffic safety professionals, drawn from four countries, 
began a somewhat unusual trafic safety project. The objective w a s  to 

!build a bridge between the impartial knowledge-base of the traffic 
safety scientist and the decision making processes of the politician and 
administrator. 

The science of traffic safety is a young discipline, only blossoming in the 
1960s, '70s and '80s. Coincident with this was an upswing in government 
concern in Western motorised countries as traffic-related injuries and fa- 
talities "exploded" as a by-product of the rapid motorisation that followed 
World War 11. There was a strong concern among traffic safety profession- 
als in those days that official action to "curb the road toI1" was sub-optimal 
because it was not driven from the principles and strategies which were 
emerging from the rapidly increasing body of scientific knowledge. 

"Reducing Traffic Injury - A Global Challenge" was published in 1988 by 
the Royal Australasian College of Surgeons as the output from this project.' 
It has since been translated into Japanese and Chinese. 

The book's target audience was politicians, transport administrators and 
other key decision makers in fields impacting on traffic safety It sought to 
create an attitude of dispassionate anaIysis in the minds of the target audi- 
ence. Tt emphasised that there is no traffic safety panacea, that traffic injury 
is a heterogeneous phenomenon and must be treated as such: myriad in- 
dividual problems need to be identified, understood and tackled hy the 
application of appropriate measures. It argued that rational decision mak- 
ing was crucial when choosing between competing options and must be 
accompanied by evaluation to assess the effects of the action taken. 

It then focused on explaining five basic strategies available to the decision 
maker and illustrating how these could be integrated into a cornprehen- 
sive traffic safety plan for any given jurisdiction. 
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THE GLOBAL TRAFFIC SAFETY TRUST (GTST) 

The book generated rather more interest in rapidly motorising countries than 
in those countries already motorised. With funds from the Volvo Corpora- 
tion, which awarded the book the 1988 Volvo International Traffic Safety 
Award, and with ongoing and generous sponsorship from theTakata Corpo- 
ration of Japan, the original group of eight traffic safety professionals formed 
the Global Traffic Safety Trust in order to continue and extend their work. 

Courses on traffic safety principles and strategies were presented to pro- 
fessionals and administrators from many countries during sessions in 
China (Hong Kong), Malaysia and India. Study tours were also made to 
Dominica, Syria and Uruguay where, after a problem identification stage, 
seminars and less formal discussions occurred and draft traffic safety strat- 
egies were submitted to the organisations which had requested the visit. 

The more the Trustees conducted courses and undertook study tours, the 
more it was realised just how difficult it is to transfer the successful prac- 
tices of one country into successful practices in another. It also became 
apparent that, viewed collectively, the motorised nations were making lit- 
tle systematic, integrated effort to assist the rapidly rnotorising nations. If 
the principles are well known and the strategies are available, it seems a 
waste that they are not being modified appropriately and adopted globally 

So the Trust decided to undertake an exploratory study of the technology 
transfer activities of a small range of motorised countries and of a few rel- 
evant international bodies to see if we could identify and promote more 
effective technology transfer in this field. 

THE NATURE AND STRUCTURE OF THIS REPORT 

This report is a collection of essays and reports from individual assignments 
-a set of reflections - rather than a treatise on technology transfer in traf- 
fic safety. These individual contributions have been organised in four parts: 

Part 1 provides a conceptual context. 

In Chapter Two, traffic safety is set in its economic, socio-political and cul- 
tural context. Understanding the key imperatives of decision making in 
transport and traffic safety at different stages of n nation's development is 
critical to planning successful technology transfer. 

In Chapter Three, Dr. Campbell discusses some of the difficulties in 
measuring and comparing traffic safety between countries at different 
stages of motorisation. This is the second pre-requisite for any discussion 
of technology transfer. 



OVERVIEW 

h Part 2, we present five "case studies", looking at technology transfer from 
five different perspectives. Our choice of cases is not intended to be ex- 
haustive of possible models, nor is our specific choice of subject within 
cases to be interpreted as any form of "endorsement': Our choices related 
primarily to the availability of information to the respective authors. 

In Chapter Four, Professor Mohan and his colleague, Dr. Tiwari, provide a 
perspective from a "recipient" country, namely India. Professor Mohan has 
worked with the Trust before, being on the teaching faculty for the traffic 
safety course we conducted in New Delhi. This is a pivotal contribution, 
challenging the very basis of technology transfer, indeed arguing that most 
conventional efforts in the traffic safety field to transplant successful meas- 
ures to rapidly motorising countries are likely to fail. 

In Chapter Five, Dr. Johnston describes a project in the People's Republic 
of China, funded by the Asian Development Rank, and executed by an Aus- 
tralian organisation. This planning project developed a traffic safety strategy 
for the province of Heilongjiang; a strategy which appears to have avoided 
most of the traps identified by Mohan and Tiwari. 

Chapter Six, written by Ms. Petrucelli and Professor Mackay, demonstrates 
how commercial interest can stimulate tcchnelogy transfer. They explored 
the impacts on vehicle safety design of economic reform in the Czech Re- 
public. 

Chapter Seven, by Drs. Knight and Trinca, illustrates the influence of inter- 
national professional networks in the global adoption of specific measures, 
professional practices and training. 

In Chapter Eight, Dr. Campbell outlines the "power of the purse", showing 
how the World Bank is stimulating traffic safety in motorising nations by 
making safety planning and action a condition of infrasrructure develop- 
ment loans. 

In Part 3, we present a series of assignment reparts describing the technol- 
ogy transfer activities of some of the organisations in Canada, France, Japan, 
Sweden, Nonvay, the Netherlands, the United States and the Unitcd King- 
dom. These assignment repnrts were prepared by various members of the 
Trust and appear as such. They do not purport to he comprehensive inves- 
tigations of the contributions of different nations but are illustrative 
examples gleaned, in the main, from professional collcagucs of thc respec- 
tive authors. 

Part 4 comprises our summary and conclusions. 



CHAPTER ONE 

4 

REFERENCE 

1. Trinca, G. W.; lohnston, I.R.; Campbell, B.J.; Haight, F.A.; Kn~ght, P.R.; 
Mackay G.M.; McLean, A.1.; and Petrucelli, E. (1988). Reducing Traffic 
injury - A Global Challenge, Royal Australasian College of Surgeons: 
Melbourne. 



PART 





CHAPTER TWO 

!an Johnston 

INTRODUCTION 

n the past decade, and more partic~~larly in the 1990s, many gnvprn- 
ments in the so-called developed world haw been fundamentally re- 
shaping the way they do business for their communities. Stated in 

grossly over-simplif ed terms, the basic thrust has been to re-examine all 
areas ofgovernment activity, re-define the objectives in each area and then 
re-structure the way in which those objectives are achieved. The push has 
been to focus on policy development and performance measurement and 
to withdraw from the direct provision of services, wherever feasible. 

An excellent description of where this has led, in the roads sector, is the 
recent report - "Performance Indicators for the Road Sector", prepared by 
an international group under the auspices of the Road Transport Research 
Programme of the Organisation for Economic Co-operation and Develop- 
ment (OECD).' The task was to define what the community wishes to 
achieve from its road transport system and then to determine perform- 
ance indicators against which governments can measure their progress 
towards achieving those objectives. 

"There is only one issue but it is huge" was the expert group's conclusion 
after close study of the compIexities and inter-relationships of all the road 
sector issues they identified. This is a salutary conclusion for a single- 
minded traffic safety advocate. Unfortunately, traffic safety professionals 
and advocates alike often forget that  traffic accidents, and their 
consequences of damage, injury and sometimes death, are r~nintended by- 
products of a transport system that exists for myriad purposcs. Being 
single-minded is probably the most common block to effective technology 
transfer! 
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CHAPTER TWO 

THE OBJECTIVES OF TRANSPORT SYSTEMS 

Xt is trite to say that a transport system exists to move people and goods 
from their origin to their desired destination, efficiently and safely. The 
factors to be considered in designing, building and operating a transport 
system are far more complex than the apparently simple objective of mov- 
ing people and goods. 

What follows is a generalised description of the muItiplicity of often com- 
peting objectives, the interplay of which determines the character of 
transport systems in the so-called "fuIIy developed" countries. 

In an ideal world, a transport system would: 

strengthen the economy, particularly its global competitiveness; 
conserve non-renewable energy resources; 
protect environmental and aesthetic quality of life; 
promote social equity; and 
make communities more "1ivabIe". 

Let us examine these objectives in a little more detail. 

The economic imperative 

There are two dimensions to the way in which economic issues shape trans- 
port policy. First, transport systems consume enormous resources. In 
Australia, for example, road and road transport, on their own, account for 
approximately 20 percent of Gross Domestic Product (GDP).2 Relatively 
little of this (about 1.5 percent) is accounted for by the costs of building 
and maintaining the infrastructure itself. The remainder is accounted for 
by the costs of road transport operations such as vehicle operating costs, 
the salaries of commercial drivers, the costs of accidents, injuries and death 
and the costs of pollution. A1 economies are interested in realising the 
community-wide benefits that flow from increased efficiencies, such that 
the total costs of transport are reduced or more transport output is pro- 
duced from a given level of expenditure. 

The second economic influence is the role that transport plays in stirnu- 
lating the growth or competitiveness of the economy as a whole. In this 
context, the developing countries have huge capital expenditure progams 
designed to increase their stock of transport infrastructure in order that 
they can move their goods to market as a fundamental part of their devel- 
opment push. On the other hand, developed countries spend relatively 
small sums of money on expanding the stock of infrastructure and focus 
far more on preserving the infrastructure assets that already exist. It is only 
when a country has fulfilled its fundamental infrastructure needs that it 
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can begin to think about satisfying some of the other objectives expected 
from sustainable transport systems! 

Large, sparsely populated countries, especially those distant from tradi- 
tional developed markets -Australia being a classic example - need to 
be even more focused on gaining efficiencies from the transport system. 
This is clearly illustrated by a recent benchmarking study of the costs of 
exporting citrus fruit to Singapore from Australia, the West Coast of the 
United States and South Africa, three rivals for this market.'At current trans- 
port costs in each of these export origins, for everydoIlar that the Australian 
grower receives from the Singapore market, his Californian counterpart 
receives 51 -60 and his South African counterpart $2.40. 

The environmental and safety imperatives 

Like transport crashes, the adverse impacts of transport on the environ- 
ment are unintended by-products that are unrelated to the overall mission 
of the transport system. Nevertheless, in developed countries concern for 
the environment is now strongly influencing many areas of public deci- 
sion making as governments gradually come to accept their ot~ligations to 
their global neighbours and to future generations. 

Past transport gains have at times come at a considerable environmental 
cost. The challenge now is to find environmentally sound ways of meeting 
transport needs, generally knorvn as "sustainable transport". 

The findings of community surveys in a number of highly rnotorised coun- 
tries provide food far thought .Wen asked to rate concerns about road 
transport, traffic safety almost always appears as the number one com- 
munity concern. This concern also manifests itself behaviourally in the 
tolerance that many communities show towards "tough safety legislation 
and intrusive enforcement of that legislation. On the other hand, while 
concern for the environmental impacts of road transport also rates highly 
(though never as highly as safety), this concern does not carry through to 
the key effective countermeasure, namely the reduction of vehicle use 
through options such as switching from the private car to public trans- 
port, car pooling, and so on.  Yet these same people behave in 
environmentally friendly ways on other fronts, such as recycIing, 
cornposting and purchasing environmentally friendly products. This serves 
to underline just how entrenched is the need for personaImohility in mod- 
ern, developed society. 

Most hllyrnotorised societies have national or regional traffic safety strategies 
and national or regional. strategies to minimise the adverse environmental 
impacts of road transport. However, these strategies are not only separate 
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CHAPTER TWO 

but are actually independent of each other, typically being prepared by 
completely independent groups of professionals and organisations. 

There is considerabIe potential for conflict between these independent 
strategies. For example, most environmental strategies call for more fuel 
efficient vehicles in order to conserve non-renewable rcsourees. These are 
typically met through the introduction of smaller, lighter vehicles. Similar 
fuel use gains can be made by increasing the size of freight vehicles such 
that more freight is carried per unit resource consumed, the increase in 
fuel usage from an individual larger vehicle being offset by the reduction 
in the total number of trips needed to perform the total freight transport 
task. These opposing trends increase the disparity in vehicle masses among 
the population of vehicles, thereby increasing the probability of injury in a 
crash between vehicles of unequal mass. Trade-off decisions are required 
yet are unlikely to be achieved unless the two sets of strategies are developed 
in conjunction. Recently, the OECD released a report from an expert group 
put together under its Road Transport Research Programme which 
addressed the question of how to integrate safety and environmental 
strategies within road transport planning3 

The social justice imperative 

Most governments have social justice policies. When applied to transport 
the objectives typically take the form of seeking to provide equitable levels 
of access to personal mobility for people living in rural or remote commu- 
nities, for the financially disadvantaged and for people with personal 
disabilities. The meeting of such objectives requires trade-off decisions with 
the optimum ways of meeting economic objectives. 

It's a wonder decisions get made at all! 
Developing, building and operating a transport system in a developed so- 
ciety is about much more than moving people and goods. It is about 
balancing the economic imperatives with the needs for social justice, for 
an acceptable level of safety and for a tolerable range of adverse environ- 
mental impacts. 

How the balance is reached in any particular community depends on the 
primary needs of that community at any particular time. Countries in an 
early stage of economic development will place greater importance on ex- 
panding the transport infrastructure than on any of the other influencing 
factors. It is important to understand, in the context of attempts at tech- 
nology transfer, that such countries do not take kindly to being told that 
there are more equitable, safer or mere environmentally friendly ways of 
setting up transport systems when their economic survival as a nation de- 
pends upon rapidly building a transport infrastructure. It is equivalent to 
telling a developing nation: "Do not cut your trees down in order to build 



TRAFFIC SAFETY IN A DEVELOPMENTAL CONTEXT 

houses or to extend agriculture because you wjll make the global green- 
house effect worse. Yes, we know we did it at the same stage of development 
but that is because we did not know any better. We reaped the benefits of 
cheap building materials hut you cannot because you must make a contri- 
bution on a higher plane." Such a suggestion would not be received with 
enthusiasm! 

Understanding the complex interplay of forces applying in trade-off deci- 
sion making is critical to successful technology transfer. The first step is 
clearly to understand what the imperatives are in any given country at the 
particular time of interest and then to develop the most effective traffic 
safety strategy that fits that set of imperatives. This rarely happens at present 
because most traffic safety professionals have no real understanding of 
the broader context in which the traffic safety strategy has to be imple- 
mented. The contribution hy 131s. Mohan and Tiwari, describing the 
situation in India (Chapter Four), is an excellent demonstration of this 
point. 

When a traffic safety professional works within his own country, the fact 
that he is not hl ly aware of the total range of factors at play is less impor- 
tant because there is a general understanding ofthe cultural context-When 
that same professional seeks simply to transpose a safety measure that has 
worked in his own country into another country, that ignorance of the big- 
ger picture can well be disastrous. 

"FOUR PARADIGMS IN A CENTURY" 

The previous section described the complex interplay of objectives involved 
in macro transport decision making and how these various objectives have 
different importance for countries at different stages of development. It is 
time now to move on to the specific topic of traffic safetyand to explore its 
different developmental stages. 

In its excellent review of traffic safety theories and models, the OECD coined 
the phrase "four paradigms in a century" to characterise the evolutjonary 
stages of motorisation.%ach stage is, in turn, characterised by a particular 
traffic safety strategy or philosophy It is important to note at the outset 
that the analysis is of the evolution as it occurred in what are now the fully 
motorised nations. 

TheJr.~tstage involves the introduction ofpersonalised, motorised mobil- 
ity into the transport system. This stage is characterised by a concern with 
developing an appropriate infrastructure, including not only a road net- 
work but the rudiments of control systems for traffic operation. 
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Here, already, there is apparent a critical difference between the Western 
nations we describe as fully rnotorised and the rapidly rnotorising nations 
of the world. Western nations went straight from the horse and horse-dram 
vehicle to the motor car - this is what stage one describes. Bicycle use 
quickly fell away and rnotorised two-wheeled transport was never wide- 
spread in these countries. On the other hand, the emerging nations are 
motorising at a time when the bicycle, motorcycle and moped are well 
developed technologically and within financial reach of the bulk of the 
population. In the case of the Western nations the only barrier to the "car 
for everyone" was the technology, not the capacity to purchase. 

The emerging nations, therefore, are having to build their road infrastruc- 
ture rapidly to meet their economic growth requirements and are applying 
Western road design technology that has never had to deal with such a 
complex mix of vehicle types. Already, we are seeing the application of a 
sub-optimal technology. Often, it is assumed that this does not really mat- 
ter as the vehicle mix will gradually lessen but, as Mohan and Tiwari point 
out, in Chapter Four, that is unlikely to occur in India for at least another 
quarter of a century! 

The second of the four paradigms, or stages of motorisation, started when, 
in Western societies, car transport came to be the dominant form of per- 
sonal mobility although car ownership was still relatively low.The principal 
traffic safety strategy at this stage was increasing control through traffic 
management, increasing traffic regulations and widespread public educa- 
tion to teach road users to adapt to the new forms of traffic interaction. 

In the third stage, as motorisation increased further, the effectiveness of 
the earlier traffic safety strategies was counteracted by the dramatic in- 
creases in exposure to risk. The "road tolI" appeared to be spiralling out of 
control and, for the first time, governments created dedicated organisa- 
tions to tackle the traffic safety issue. In the Western nations this period 
occurred between the mid-1960s and the mid-'70s. As scientific enquiry 
was seriously brought to bear on the problem, new strategies of risk man- 
agement began to appear. Individual safety problems began to be identified 
and understood and specific countermeasures applied to tackle each of 
the myriad problems. 

In the fourrh paradigm, the rate of increase in rnotorisation has slowed 
down but the absolute number of vehicles continues to increase. In this 
era, governments begin to re-assess and re-define the objectives of their 
road transport systems in response to growing community demands for a 
balance to be struck between mobility, environmental impact and social 
justice. Traffic safety strategies involve trade-off decision making and bet- 
ter integration and management across all transport modes. The critical 
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importance of institutional integration i s  realised and mechanisms are cre- 
ated to coordinate safety planning and countermeasure implementation 
across most of the key organisations, 

It is obvious that no rapidlymotorising nation has entered the fourth stage 
and many are just entering the third stage, yet we are seeking to transfer 
our knowledge with, at worst, a stage four rnindset and, at best, a stage 
three rnindset. In some ways, the application of the stage three mindset is 
even more Iikely to fail, given that its detailed focus on specific measures is 
likely to lead to the recommendation ofvery specific measures which have 
worked in one country but which may not work given the complex of ob- 
jectives appIying in the recipient country. 
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CHAPTER THREE 

B.J. Campbell 

t is a truism that when one uses traditional accident rates to compare 
traffic safety between highly motorised and motorising countries, the 
motorised countries appear to be much safer. 

When such comparisons are made, it is usually not on the basis of deaths 
per kilometre of travel because data on the extent of travel, by mode of 
travel, is not available. Sometimes countries are compared on the basis of 
the number of deaths per registered motor vehicle. This too is question- 
able if the annual number of kilometres per vehicle differs greatly from 
one country to the other, or if the vehicle profile varies greatly as to type or 
manner of use. In other cases the number of deaths per unit population is 
shown (partly because that is an indicator commonly used for disease); 
however, the obtained value is very sensitive to degree of motorisation in a 
country. Obviously a country with low motorisation will show a more fa- 
vourable rate using this indicator than will a highIv motorised country. 

Another factor is the mixture of types of road user. The vast differences in 
distribution of road users make for a traffic stream in motorising countries 
that is much more heterogeneous than in highly motorised countries. 
Moreover, these differences in road user profiles indicate important varia- 
tions in the very way that society is organised. In China, for exampIe, with 
its vast use of bicycIes, one cannot afford to be very far from a bicycle serv- 
ice or sales point. In a country where pedestrians are a dominant part of 
transport, it is necessary that food, workplace, and support services be 
nearby. 



CHAPTER THREE 

In the highly motorised USA, the effective radius of travel can be much 
greater, and the urban centres have come to be organised ("zoned") to re- 
sult in substantial separation of functions. How does one compare across 
such gulfs? 

DlFFICULTIES IN ACCIDENT RATE COMPARISON BY 
COUNTRY AND ACROSS TRAVEL MODE 

Comparison between motodsing and fully motorised countries reveals that 
road deaths are much higher in motorising countries when expressed in 
terms of deaths per 10,000 registered motor vehicles or deaths per 100 mil- 
lion kilometres of motor vehicIe travel. Such comparisons almost surely 
fail adequately to characterise the situation. This is true because it is well 
nigh impossible to compare death risk per unit travel by walking, bicy- 
cling, and motor vehicle within a given country, and the situation is made 
worse yet when comparing across country lines where the allocation of 
travel by mode varies by order of magnitude. 

One impediment to risk quantification is the scarcity of data on injuries 
and fatalities caused by collisions between bicyclists and other bicycles or 
pedestrians, whether on public highways or on separate facilities. Moreover, 
little if any information is availabIe to expIain how bicyclist and pedestrian 
kilometres of travel are estimated or what types of trips are included in the 
estimates (for example, children going to school or people walking to work 
ox waking for recreation). 

Perhaps most important is the fact that where choice of travel mode exists, 
then that choice depends on purpose of the trip, route that will be taken, 
and time of the trip. Then, when the dfferences between countries are 
factored in, comparisons become increasingly problematical. The distri- 
bution of travel purposes for bicycle trips in India doubtless differs 
dramatically from the same distribution in the USA. 

It is possible to compare any of severaI expressions of accident rate: 

1. accidents per vehicle kilometre of exposure; 
2. accidents per passenger kilometre of exposure; 
3. accidents per hour of exposure; 
4. accidents per number of trips; 
5. accidents per number of participants; 
6. accidents per population regardless of individual exposure; and 
7,  fatal or injury accidents per total number of accidents. 

Table 1 on page 19 shows such comparisons. This table shows that differ- 
ent rate measures give different answers. Moreover, irrespective of which 
accident rate is used, the utility of the results is heady  influenced by the 
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notion of "other things being equal". When a given rate measure is applied 
to two different situations (as, for example, if car versus bicycle travel were 
compared using accidents per 100 million travel miles), then the compari- 
son is the most meaningful when "all other factors are equal". But in 
accident studies, "all other things" are almost always not equal-What sort 
of things might not be "equal" between two situations under comparison? 

Speed of travel: 
Speed differs drastically between motor vehicle travel, bicycle travel, and 
walking, with a11 that this difference implies for reaction time and crash 
acceleration level involved. 

Trip purpose: 
A trip involving a "night out on the town" may be more likely to involve a 
car, whereas a short trip for relaxing with the family might involve walking. 
Different trip purposes may well be accompanied by different attitudes, 
level of stress, fatigwe and attention versus distraction. Any, or all of these, 
may influence the associated accident rates. (A11 this assumes that the road 
user has a modal choice.) 

Time of travel: 
Night travel may be more likely to involve use of a motor car, and bicycle 
travel may be more associated with daytime travel. This will influence 
accident rates. 

Day, month of tral~el: 
Bicycle and pedestrian travel may be reduced more than car travel in times 
of inclement weather, with perhaps reduced visibility. 

User condition: 
If a road user is drunk for example, will mode of travel differ from that 
when sober? 

User age, sex, health, experience, and other persona k factors: 
As is well known, age is reIated to accident tendency and mode of travel is 
related to age. Thus, observed modal differences in accident rate will be: 
influenced by differences in the age profile of those who employ a particu- 
lar travel mode. 

Number of others traveIliag with the person in question: 
Number of car occupants seems associated with accident occurrence rate 
and accident type. One wonders whether the dynamics of solo versus ac- 
companied travel operates diFferentially among traveI modes. 

Route of travel: 
In the USA, car travel involves use of Interstate highways, which are 
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prohibited to bicycle and pedestrian traffrc. This illustrates that travcl mode 
can be related to route choice and, therefore, to safety. 

Clearly, the more factors that differ from one mode to the other, and the 
greater the magnitude of any given differences, the more dificult it be- 
comes to ascribe meaning to differences a given accident rate may reveal. 

Table 1 uses fatality data and exposure estimates for the USA. By making 
several assumptions (delineated in the footnotes) about speed, trip length, 
etc., the same data are shown in the form of several different accident rates. 
Some rate measurements indicate that motor vehicles have the lowest fa- 
tality risk. Other rates indicate that walking or bicycling have the lowest 
fatality risk. 

For deaths per 100 million miles of travel, motor vehicles have the lowest 
risk of death. The mileage death rate is commonly used in transport analy- 
sis since movement is the purpose of a transport system. If passenger miles 
are used, the motor vehicle likewise delivers more travel miles per death 
than the other modes. 

In contrast to mileage accident rates, the outcome changes if deaths pcr 
hour of exposure is used, and the three modes perhaps turn out to be about 
the same. All three suffer about six deaths per 10 million travel hours, This 
estimate is, of course, quite sensitive to the estimates of travel speed for 
each of the three modes. 

If  deaths per number of trips is used, then, once again, the three modes are 
more nearly in the same range, with pedestrians about 20 per 100 million 
trips, motor vehicle occupants about 14, and bicyclists somewhere between 
six and 20. Thus, on the basis of per hour or per trip, the substantial advan- 
tage of the motor vehicle tends to disappear. 

Finally, if one shifts the denominator to the population in general, or to 
the particular members of the population that constitute the user group 
related to each mode, then both bicycles and pedestrians show up with a 
lower risk rate than motor vehicles. 

The largest source of error in all these rate comparisons is likely to be inac- 
curacies in mileage estimates associated with the three modes of travel. Jt 
is a daunting task, to say the Icast, to estimate the number of miles an en- 
tire population walks in a year. The problem is much the same with 
bicycling. The situation for estimating motor vehicle miIeage is a bit better 
to the extent that gasoline tax revenues can be made a usefuI indicator of 
mileage exposure. 
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Table I .  

Safety bj7 travel mode in the USA 

L,,p"."L, 

Travel n 

~aths ( I )  

, - 

Motor veh icle B icyclist Pedestrian 

Y population ( 2 )  L ~ U  MIIIIL,, ,, million 200 million 

'1 00 million vehicle miles (5) 1.7 3.1-10.5 20.2 

100 m~llion veh~cle passenger 
1.1 - .o-9.5 20.2 

10 million travel hours (7) 6.8 3.1-10 6.1 

Ueaths/I 00 million trips (8) 13.6 6-20 20 

Deaths/I 00,000 participants (9) 14.8 1.4-4.5 3.2 

Deaths/ 

Fatalitie 

100,000 population (1 0) 14.3 0.3-1.1 2.49 

dl 00 acc~dents < I %  about 3% about 10% 

Notes: (7) Data sources tnclude Nabonal Brcycbng and Walkrng Study ( 1  9961, ' Fatal Accrdent 
Reportrng System (1 99 I),) Genexal Estrmates System Report (1  99 Komanoff 
Energy Assocrates (19921, ' Kornanoff(1991),' and Ellrott f1991).C 

The wrlter esttmates that nearly alE people In the USA are exposed as vehicle 
occupants Frgures quoted above estimate the number of brcycl~~ts The assumed 
exposure for pedestrrans IS somewhat l es  than tba t of  vehtcle occupan h because, 
in the M A ,  rhe old and young may less often be exposed as pedestrrans than as 
vehicle occupants Thts would not be true rn many motorising countries 

The trnprec~s~on In the exposure estrrnates for pedestrrans and b~cyclists can produce 
drastic errors ~n the rates for brcyclrsh and pedestrraos Rate data reflects "h~gh" 
and "low" values based on dtfferent m ~ l e a g ~  estrrnates 

For pedestrian miles the mid-point of  estimates quoted above are used. 

The death rare for brcychts usrng data ~n thlr study IS lower than some estrmates 
crted m the htesature Therefore twc rates are shown - one 1s obtarned from the 
data herern and one 15 more m accord with the Irterature. 

Assumption in order to estimate passenger mile rates: 1.5 occupants per motor 
vehrcle, 1.05 occupan h per bicycle, and, of course, one 'bccupan t " per pedestrian. 

Estimate of travel hours. Assumed speed of motor vehrcles 40 mph, bicycles 10 
rnph, and pedestrians 3 rnph. 

Trip estimates assume: 8 miles per trip for motor vehicles, 2 miles for bicycles, and 
7 mile for pedestrians. 

Parttopants: 240 mtllton for cars, 60 million bicyclesr and 200 rnil!ion pedestrians. 

Estimated 260 rnilljon for the USA populatron. 
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So what is the "correct" accident measure to use in comparing different 
travel modes within a country? What is the "correct" indication to use when 
comparing countries? It  is easy to see that there is likely no such answer, 
certainly not now because of insufficient data, and maybe not ever be- 
cause of fundamental differences in the "who, when, where, and why" of 
travel by each of the modes. It seems compelling to this writer that use of 
traditional expressions of accident rates are likely inadequate as a basis to 
compare countries with big differences in travel mode allocation. This 
would seem to he a good topic for future research. The reader should note 
the chapter by Mohan and Tiwar- [Chapter Four) in this regard. 

HEALTH AND ECONOMIC IMPLICATIONS OF ROAD DEATHS 

Trafic injuries are well. recognised as a significant health problem in highly 
rnotorised nations. In the USA, for example, motor vehicle crashes have 
been the leading cause of death for the youngest half of the population for 
some Likewise, for many years, traffic crashes have been the 
third leading cause of deaths for the entire USA population, ranking be- 
hind only cancer and cardiovascular diseasesSg (It is said that, for the 2 5 4 4  
age group, USA deaths from AIDS may briefly have exceeded that from 
motor vehicIe accidents during the last few years.) For children in the 'USA, 
motor vehicle deaths rank far ahead of all communicable diseasm7 

The public health implications of traffic deaths are widely quoted and rec- 
ognised in highly rnotorised countries, but it is important to emphasise 
that motor vehicle deaths likewise constitute a major health problem in 
many nations in earlier stages of motorisation. One example is Dominica, 
a Caribbean island republic with a population of about 100,000, about 
10,000 motor vehicles and about 10 fatalities per year. Trafic injuries and 
death are already a considerable burden on that nation's health care sys- 
tem and budget, and the years of life lost due to motor vehicle crashes 
exceed that of cancer and heart disease.'Vt is reported that the cost of 
road accidents in a number of motorising countries is up to 2 percent of 
the Gross Domestic Product.ll 

Trafic injuries constitute an economic burden on any country, requiring 
that resources be allocated to the consequences of injury and death, rather 
than for other purposes more preferable to the peopIe and their govern- 
ments. In the USA it was estimated that motor vehicle crashes cost nearly 
50 billion doIlars (US) per year.I2 It must be said that this "numbers game" 
leads also to estimates as high as 150 billion dollars (US) per year. The long- 
term nature of some of the cost is suggested by the fact that motor vehicle 
crashes cause about half of the 18,000 traumatic brain injuries each year 
in the USA - trauma that produces long-term disability." It is estimated 
that the annual total cost of motor vehicle crashes in the USA exceeds that 
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of cardiovascular disease and is nearly as much as the cost of cancer.13 Al- 
though many countries now in the process of motorisation do not yet 
sustain costs of this relative magnitude, traffic injuries stiIl constitute a sig- 
nificant burden on their health care systems. 

THE ROAD CRASH PROBLEM IN MOTORISING COUNTRIES 

Several of the basic characteristics of road accidents in motorising nations 
are quite different from those in fully motorisesed nations. For comparison, 
consider the USA as a point of departure. In the USA, passenger vehicle 
occupants constitute the largest single category of traffic deaths. In re- 
sponse ta that fact the USA has, during the past 25 years, devoted much 
attention to making the interior of passenger cars safer through occupant 
restraints, energy absorbing structures, etc. 

In many motorising countries, however, passenger car occupant deaths 
are quite small compared to other categories. In India, passenger car 
occupant deaths constitute less than 2 percent of the total. In China, it is 
Iess than 5 percent. The largest categories of victims in both those countries 
are pedestrians or bicyclists who are struck by motor vehicles. Truck and 
bus riders also rank among the casualties. Thus, in many countries the 
exteriors of motor vehicles inflict more casualties than the interior. The 
crash of a motor vehicle against a pedestrian may be seen as too severe to 
deal with except by prevention, but note that a US study showed that 94 
percent of pedestrian injuries in road accidents are not fatal.14 In 
considerable degree this is true because so many pedestrian accidents 
occur in urban areas where vehicle speeds are lower, and pedestrian 
survivability is possible. Many lives could be saved if that survival rate were 
improved. Thus, the exterior of the motor vehicle could be the subject of 
crashworthiness engineering in like manner to the car's interior. The risk 
to vulnerable road users of course requires that all available interventions 
be utilised, not just motox vehicle crash design. 

Another characteristic of many early-motorising countries is that the role 
of the roadway in injury reduction tends to be ignored. Too seldom will 
one see guardrails built with attention to energy absorption, treatment of 
ditch slopes (by shaping them to avoid vehicle overturn), or other road- 
side safety appurtenances commonly seen in rnotorised countries. 

Perhaps the most notable feature of trafic in many rapidly rnotorising 
countries, in contrast to the USA and other highly motorised nations, is 
the wide diversity ofusers who share the road. In the USA, about 70 percent 
of the traffic stream consists of passenger cars, and most of the remainder 
is trucks, with a few motorcycles and buses. By contrast, in many rapidly 
rnotorising countries, there are considerably fewer passenger cars, and an 
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enormous number of pedestrians, bicyclists, and motorcycle or motor 
scooter riders. Add to this trucks and buses (in greater proportion than in 
the USA) plus animal-drawn and human-drawn conveyances, and one is 
reminded of the high proportion of "vulnerable road users" in the traffic 
stream (the theme of a 1991 international conference in New Delhi). This 
extensive variation within the mix of vehicles produces great variation in 
vehicle conspicuity, acceleration and turning ability, speed capability, and 
other characteristics that create traffic flow characteristics different from 
those in highly motorised nations. Indeed, Mohan and Tiwari in the next 
chapter argue that this situation creates unique problems in motorising 
countries, never experienced in now-highly motorised countries. 

There are measurement uncertainties in comparing countries, and vast 
differences in allocation of travel mode. It seems likely, therefore, that a 
program of original research would be a useful component in improving 
traffic safety in motorising countries. This would be in addition to adapting 
"proven" interventions taken from highly motorised countries. 
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"India is particularly noted for fatal horse accidents, both in riding 
and driving, There are few of us in this country who cannot name 
some friend or acquarntance who has either lost his tife or been 
seriously ~njured from these causes In England, raking into 
consideration the large number of equestrians, the thousands who 
drive, hunt and race, there are comparatively few fatal accidents. Thrs 
is drfficult to account for and cannot be altogether put down, as 
many aver; to The ground being softer for falling in our naive country 
ProbabEy the more careful training and management of horses at 
home has a good deal fo do with it. " 

Times of India, 7 July 1888 
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INTRODUCTION 

he editorial from Times ofIndia (a daily newspaper published from 
Bombay) shows that transportation safety has remained an impor- 

L tant issue for over a century. However, in 1888, this British commen- 
tator chose to fix the blame on the least important Indian employee rather 
than examine all the factors associated with the probIem. The situation 
has not changed much over the past century Policy makers, road engi- 
neers, police officials and newspaper editors in less motorised countries 
(LMCs) still believe that the traffic safety problem would be resolved if the 
people were better "educated This is reflected in comments by Indian and 
Chinese delegates at a recent international conference: "Correct percep- 
tion and correct judgements are the two primary measures for avoiding 
road accidents at the precrash stage and these must be learned and under- 
stood well by every individual road user. Traffic education is the only tool 
for imparting this skill ... ",hand "people there (in China) are not used to 
fast modernised traffic society or are not familiar with it, because of which 
we should do much more in traffic ed~cation".~ International experts from 
highly motorised countries (HMCs) visiting LMCs for short periods are also 
convinced that the apparentlyl%haotic" behaviour of road users is due to 
their lack of knowledge: "Studies undertaken by the Traffic Research Labo- 
ratory, United Kingdom (TRL) of road user behaviour in a number of 
developing countries clearly showed that road users were much less disci- 
plined than in the UK . . . Poor driver behaviour in some countries may be 
due to their lack of knowledge about traffic safety regulations or to their 
general attitude toward dri~ing".~ 

It is clear that both HMC and LMC officials and professionals concerned 
with traffic safety in LMCs consider the prevalent road user patterns in 
HMCs as the norm for all situations. 

The unstated assumption is that injury and Fatality rates in LMCs can be 
controlled only if the road users, road designs and enforcement levels in 
these countries mimic those obtaining in HMCs. Very littIe effort has been 
made to understand the influence of the roadside environment, road and 
vehicle design and economic compulsion on road user behaviour in LMCs. 
A study on road user behaviour in the Philippines shows that if road users 
do not appear to follow specified road traffic regulations it cannot be 
assumed that they are ignorant of the rules.9imilarly, a study from Delhi 
indicates that road users seem to optimise throughput through 
intersections by non-observance of formal rules.5 This optimisation process 
looks "'chaotic" when there are a large number of motorcycles and small 
vehicles in the traffic stream. This complex interaction between modal 
shares in traffic, road design, enforcement levels and road user behaviour 
is not well understood for LMCs. In a review of road user behaviour in 
different situations, Saad concludes that the non-observance of road 
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regulations on the part of various categories of road users is not necessarily 
due to a lack of awareness of the meaning of road signs and markings, but 
due to the prioritywhich they give to informal rules.These studies indicate 
that anecdotal evidence and intuitive understanding of the causes of trafic 
accidents in LMCs may lead us to erroneous conclusions regarding the 
effectiveness of proposed countermeasures for traffic safety. 

Traffic safety policies in HMCs have evolved over the Iast 50 years with a 
great deal of input from research and academic institutions. All these 
policies are tailored to the specific situations and probIems in those 
countries. Even the standards instituted for vehicles are based on the trafic 
patterns and types of crashes that are more prevalent in those societies. 
For example, pedestrian and bicycle impacts with cars, buses and trucks 
have received much less attention than vehicle with vehicle crashes. A 
similar level of understanding has not developed yet for LMCs. 

We have to accept the fact that safety has to be promoted in most LMCs 
within the existing conditions. These include low per-capita incomes, pres- 
ence of mixed traffic, low capacity for capital intensive infrastructure, and 
different law enforcement capabilities. This approach will be important 
for LMCs as most of them are not likely to experience economic growth 
rates which put them at a par with HMCs within the next coupIe of dec- 
ades. This implies that pedestrians, bicyclists and motorised two-wheeler 
(MTW) riders will remain dominant on LMC roads for many decades. This 
group of road users will be called the vulnerable road users (VRUs). Traffic 
systems in LMCs are very complex and will need new understanding and 
innovative solutions for promoting traffic safety. 

THE SITUATION IN LMCs 

Almost 80 percent of all cars are owned by 15 percent of the world's popu- 
lation residing in North America, Western Europe and Japan. On the other 
hand, in LMCs like India and China, less than one in a hundred families 
o m s  a car. The car ownership levels in the LMCs are so low that even at 
reasonable economic growth rates (say 7 to 10 percent per year) for the 
next few decades, n~ost  families in LMCs are not likely to own a car in the 
next quarter of a century. A comparison of vehicle regisfration levels per 
capita of the population and proportions of cars and motorcycles in a few 
countries is given in Table 1 on page 30. 

These ownership patterns show that total vehicles registered per capita, 
and car and motorcycle ownership levels differ greatly- in HMCs and LMCs. 
These different ownership levels influence traffic behaviour patterns and 
composition of traffic fatalities. The figures suggest two different phenom- 
ena that are relevant to traffic safety policies. It appears that total vehicle 
registration levels remain below 100 per thousand persons in countries 
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that have per capita incomes of less than US $1,000 and that motorcycle 
registrations decrease below 20 percent of the tota1 vehicle fleet only when 
per capita incomes are much greater than US $8,000 per capita. The only 
exceptions are countries Iike China where MTW production or availability 
has been controlled by government policy. The figures show that even at 
per capita income levels of US 9;3,000 car ownership levels remain low and 
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the proportion of MTWs can he more than 50 percent. Most CMCs, includ- 
ing India and China, will not reach income levels of US $3,000 in the next 
decade. As incomes increase, the poorest people in countries like India 
and China will be able to own bicycles and those who own bicycles today 
may opt to buy motorcycles when they become richer. As the number of 
poor and Iower middle class people in these countries is larger than that 
belonging to the upper class, we are likely to witness greater increases in 
absolute numbers of bicycles and motorcycles than cars in the next dec- 
ade or so. Traffic safety policies and countermeasures that are based on 
societies where car fleets constitute over 80 percent of the vehicle fleet will 
not be adequate for most LMCs where MTWs comprise more than 40 to 50 
percent of the total number of vehicles. 

The prevaIent high rates of pedestrian, bicycle and motorcycle traffic in 
LMCs (proportions do differ from country to country) result inVRU fatali- 
ties constituting 60 to 80 percent of all traffic fatalities.' These patterns of 
traffic and accidents in LMCs are not only different from those that are 
prevalent in HMCs today, but are also different from the experiences of 
HMCs in the past. The HMCs have never experienced road traffic that in- 
cludes such a high proportion of motorcycles, buses and trucks sharing 
the same road space with pedestrians and bicyclists. In addition, when the 
present HMCs had low per capita incomes in the earlier part of this cen- 
tury, motor vehicles (including motorcycles) were relativelv more expensive 
and not capable of as high velocity and accelerations. Therefore, speeds 
were lower and the number of vehicles using the roads was less than that 
seen today. In a sense, motor vehicle technology, roadway quality and so- 
cial systems were more compatible. On the other hand, LMCs now use 
technologically advanced vehicles using relatively "Iess advanced" 
roadways and enforcement systems. 

By the time HMCs started building expressways, a very Iarge proportion of 
the population owned motorised vehicles. In addition, these countries 
could afford to have roads parallel to expressways that could be used by 
local traffic and by vehicles not allowed on expressways. In many LMCs, 
highways pass through rural areas with high-density populations where 
most of the people do not have access to motor vehicles. Also, many 
expressways in LMCs do not have parallel road links for slow and non- 
motorised traffic. This forces slow and non-motorised traffic to use 
expressways and to cross them illegally where underpasses are not 
provided, 

The issues surnmarised above convince us that LMCs are experiencing a 
new phenomenon in road traffic patterns and accidents for which there is 
little precedent. The fact that these patterns are new and need to be un- 
derstood through careful scientif c research is not recognised by most 
professionals involved in trafic safety in LMCs. It should be realised that it 
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took decades to come up with effective traffic safety policies in HMCs. This 
effort involved the work of hundreds of professionals located in dozens of 
government institutions and universities. No such large-scale effort has 
been attempted in LMCs. If we just depend on HMC standards and re- 
search results to solve problems in LMCs, we may find the outcome to be 
very unsatisfactory. 

INJURY AND HETEROGENEOUS TRAFFIC FLOW 

Mixed traffic in LMC cities 
Asian cities are characterised by heterogeneous traffic (mix of non- 
motorised and motorised modes) and mixed land use patterns. 
Non-motorised vehicles are owned and used by a large section of the 
population (Figure 1). Car ownership rates in Asian countries are low 
compared to North America and OECD countries. In 1993 car ownership 
was 29 cars per 1,000 residents in East Asian countries compared to 561 
cars per 1,000 residents in North America, and 366 in OECD countries.* 
Although the greatest growth rate in the number of motor vehicles is 
expected in many Asian countries, most of these increases in absolute 
numbers of the vehicle fleets will result from increases in the numbers in 
MTWs and three-wheelemg In Thailand, Malaysia, Indonesia and Taiwan, 
two- and three-wheelers make up more than 50 percent of all motor 
vehicles. The number of two- and three-wheeled vehicles is expected to 
grow most rapidly in China and India. Non-motorised transport (NMT) 
constitutes a significant share of the totaI traffic in many Asian cities. 
Shanghai, Hanoi, Kanpur and Tokyo all have a relatively high rate of bicycle 
ownership and a high proportion of bicycre traffic (Figure 2). In Indian cities, 
the share of NMT at peak hour varies from 30 to 70 percent. The proportion 
of trips undertaken by bicycles ranges between 15 percent and 35 percent, 
the share tending to be higher in medium and small size cities. The patterns 
of NMT use change with growth in the city size. In most NMT-dependent 
low-income cities, bicycles are used for the entire trip (e.g., commuting, 
shopping). In a high-income city like Tokyo, bicycles are increasingly used 
as a feeder mode to rail stations as well as for shopping and other 
purposes.1° Every motorised public transport trip involves access trips by 
NMT at each end. Thus, NMT including walking continues to play a very 
important role in meeting the travel demand in Asian cities. 

The road network is used by at least seven categories of motorised and 
non-motorised vehicles. Vehicles ranging in width from 0.60 to 2.6 m, and 
capable of maximum speeds ranging from 15 to 100 kmlh, share the same 
road space. All these vehicIes which have varied dynamic and static 
characteristics share the same carriageway. This traffic is characterised by 
lack of any effective channelisation, mode segregation or control of speeds. 
In the mind of the formally trained planner it looks like chaos moving 



TRAFFIC SA FEW IN LO W-INCOME COUNTRIES 

33 

Figure 1. 
Comparison of vehicles per population among cities 
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toward total gridlock. Yet the people and goods keep getting through, and 
may, by some measures, actually be doing better than in some controlled 
conditions. 

There are very few detailed studies on traffic patterns and their influence 
on accidents in LMCs. We use here a study conducted in Delhi which in- 
volved conflict analysis for prediction of fatal crash 10cations.~~ Peak hour 
traffic at 14 selected locations was video taped. Trained observers recorded 
traffic compositions at mid-block, average space and mean speeds by mode 
and conflicts by type, reactor mode and cause mode. The study showed a 
weak crash-conflict association. The present definitions of conflicts de- 
veloped in the HMCs where motorised vehicles are the dominant modes 
are inadequate in situations like Delhi. In heterogeneous traffic streams, 
bicyclists, motorised two-wheelers and motorised three-wheelers have 
freedom of moving laterally as well. The 3.5-metre-wide lanes designed to 
fit four-wheeled motosised vehicles, such as cars, trucks and buses, can fit 
at least two lanes of two-wheelers. These space manoeuvres at low speeds 
need not necessarily lead to fatal crashes. Kuabenan12 and Salimen et al.13 
have also reported that fatal accidents generally differ in causation from 
non-fatal injuries. 

In Delhi, different trafic modes are not segregated and there is minimal 
enforcement of speed limits. In this situation, flow patterns resuIt in a nat- 
ural optimisation of road use due to self-organisation by road users. Though 
aggregate conflict data do not correlate with fatalities, our data show that 
Delhi has a high number ofVRU fatalities on its streets. Therefore, segrega- 
tion and traffic calming techniques developed for Delhi conditions with 
special reference to motorised two-wheelers are desirable. Techniques de- 
veloped in HMCs do not address the high volume of rnotorised two-wheelers 
and the large variations in trafic composition from site to site. 

Accident patterns in mixed traffic 

Table 2 shows the proportion of road users killed in various modes of trans- 
port as a percentage of all fatalities in different countries. The data 
presented in this table are based on available national statistics or on re- 
ports available to the authors. The data show that VRUs constitute 75 
percent or more of a11 the fatalities in most LMCs. This flows Iogically from 
the fact that this class of road users forms the majority of those using the 
road. In addition, because VRUs are not protected by metallic or energy- 
absorbing materials, they sustain relatively serious injuries even in low- 
velocity crashes. 

A study by Kajzer, Yang and Mohan shows that in LMCs buses and trucks 
are involved in a greater proportion of crashes than they are in HMCs.14 A 
summary of road traffic deaths in Delhi, India, is given in Table 3 on page 
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36. These data show t h a t n u s  constitute 77 percent of the fatal road traffic 
accident victims in nelhi and that trucks and buses are involved in almost 
two-thirds of the crashes. Similar details regarding crashes and impacting 
vehicles are not available in most LMCs. The situation on Indian highways 
is somewhat similar with the majority of those killed being VRUs. A study 
done on crashes on rural highways in the state ofTamilnadt~ in India shows 
that 39 percent of the fatalities were pedestrians, 16 percent bicyclists, IO 
percent motorised two-wheeler riders, 6 percent car occupants, 13 percent 
truck occupants and 8 percent bus  occupant^.'^ 

It is possible that wherever the proportion ofVRUs is high as a proportion 
of all road users, sirniIar crash rates will be experienced as in India. How- 
ever, some LMCs do not have bicycle use rates which are as high as those 
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seen in countries like India, China andVietnam," and these countries have 
lower involvement of bicycle fatalities. In these countries where bicycle 
use rates are lower, it appears that MTW and pedestrian fatality rates are 
proportionately higher. These data show that in most LMCs, safety poli- 
cies must focus on issues concerning the safety of VRUs and their 
interactions with trucks and buses. 

Conflicting requirements of different road users 

Users of different transport modes have conflicting requirements. Motor- 
ised vehicles need clear roads for uninterrupted traffic flow, whereas 
bicyclists and pedestrians need shady trees, kiosks for drinks, food and bi- 
cycle repair shops etc. at shorter distances. Highway planning standards ..- 

provide for services needed by motorised vehicle users. However, there are 
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no standards for providing services needed by NMT. These services mush- 
room along urban or inter-city highways to fulfil the demand of road users; 
however, their existence is viewed as "ilIega1 encroachment" on the designed 
road space. 

Motorised vehicles are designed to operate at much higher speeds for bet- 
ter fuel economy and emission levels. Roads are also designed to increase 
throughput of motorised vehicles only. These measures decrease safety of 
NMV occupants and pedestrians sharing the same road space. 

Urban streets passing through the commercial development and highways 
passing through small towns serve multiple purposes. They carry "through 
trafic. However, the adjacent land use generates "cross" traffic and demands 
multiple space usage, for exampIe, space for parking vehicles, space for 
hawkers and informal shopping etc. The existing design standards do not 
account for the conflicting demand between the local traffic and through 
traffic, resulting in sub-optimal conditions for both kinds of traffic, 

There is a need to accommodate the conflicting requirements of NMV oc- 
cupants and pedestrians and rnotorised traffic on our urban and inter-city 
highways. This includes redesigning the road cross-section, setting more 
exclusive space for pedestrians and NMVs, and giving pedestrians and bi- 
cyclists priority over cars at certain places. 

UNDERSTANDING ROAD ACCIDENT INDICES 

The indices used most often for understanding the traf5c safety situation 
in a nation include fatalities per capita (FPC), fatalities per vehicle (FPV) 
and the fatality index (FI). The FI is calculated by dividing the total number 
of recorded fatalities by the number of injured persons. Almost all the re- 
ports presented at the Second Conference on Asian Traffic Safety (Beijing, 
1996) by national delegates and representatives of the World Bank, Trans- 
portation and Research Laboratory (UK) and Ross-SiIcock Ltd used these 
indices to demonstrate the gravity of the road accident situation in Asian 
countries. However, these indices cannot be used to compare or evaluate 
the level of safety in situations where the traffic conditions and vehicle usage 
are very different among countries. 

FPC is a good index for determining the role of road accidents as an overall 
public health problem. For example, the USA has an FPC index of 16 per 
100,000 population," and China 6 per 100,009." This comparison shows 
that the burden of road traffic accidents as a health problem is much lower 
in China than that in the USA. Tt would stand to reason then that the pub- 
lic health officials in China would logically give less importance to injuries 
due to road accidents than officials in the USA. This epidemiological fact 
is not understood we11 enough by international experts and they find it 
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difficult to understand why oficials do not give traffic safety more impor- 
tance: "Although traffic safety is already a major problem in China, this 
fact is not yet fully appreciated by senior government officials" (Hatim Hajj, 
Senior Transport Specialist, the World Bank, 1996).18 

In a study undertaken for the United Nations ESCAP, Ross, Rahmatullah 
and Ghee document that fatalities per vehicle registered in LMCs (about 
20-70 deaths per 10,000 vehicles) are much higher than those in HMCs 
(about 2 per 10,000 vehicles) .lg The authors conclude that "this single indi- 
cator- annual fatalities per 10,000 vehicles - indicates the severity of the 
road accident problem in many countries in the Asia Pacific region". This 
is understood to mean that the traffic hazards are much worse in LMCs 
than in HMCs. Further, from this it is generalised that drivers in LMCs are 
very "careless': less "knowledgeable", and less "skilled" than those in HMCs. 
This generalisatian is open to question. 

Table 4 shows road user specific fatality rates in the USA, Malaysia and 
Delhi. The FPV rates in Malaysia and Delhi are 2.6 and 4.8 times greater 
than that in the USA respectively. But, when one examines road user spe- 
cific rates, a different picture emerges. The car occupant fatality rate in 
Delhi is 30 percent higher and MTW rate 50 percent lower than the respec- 
the rate in the USA, If the exposure of pedestrians is much higher in Delhi 
then this higher rate may not represent as high a risk. The aggregate fatal- 
i ty  rate per 10,000 registered vehicles is obviously not a good index to use 
for understanding risk and severity of the accident situation in countries 
with different traffic patterns. If we keep road user specific fatality rates 
constant for the USA and increase the proportion of MTWs in the fleet, 
then the FPV rate would be much higher than 2.1. This shows that aggre- 
gate FPV rates are highly dependent on vehicle mix in traffic and cannot 
be used to compare dissimilar situations. 

LMCs in general have a larger proportion of non-motorised vehicles 
(NMVs) and pedestrians on the road than HMCs. Their numbers are never 
included in calculating these indices. If they were, then it is possible that 
fatalities per road user would not differ as much as the FPC index shows. 
Secondly, when two cars crash, the restrained occupants can expect to sur- 
vive in crashes at velocities up to 50 kmlh. On the other hand, if a cat; bus 
or truck collides with aVRU at a velocity as low as 15 kmlh, it is possible for 
the VRU to suffer a fatality. This means that for the same number of colli- 
sions in an LMC and an HMC, the number of injuries and fatalities In the 
LMC would be much higher. If one considers all these factors, it appears 
that the number of crashes per road user in LMCs may not be as high as 
the FPV index tends to indicate. 

Ross, Rahamatullah and Ghee compare the FIs from HMCs and LMCs and 
conclude that "relative risk of death if involved in a road accident is 13 to 
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27 times higher in such countries (LMCs)".lV They underplay the fact that 
injury statistics in LMCs represent a fraction of the actual ratcs clue to 
under-reporting and calcuIation of FIs is worthless. Statistics in Table 4 
show that the  conclusions of Ross et a!. may be quite erroneotis. They also 
claim that higher FE rates in LMCs indicate that "fatality index depends 
crucially on medical facilities". One cannot come up with such conclusions 
if the data used are mrthless. Thc only method by which the effect of medi- 
cal facilities can be evaIuated is to compare the medical autcorne af 
accident victims after normalising for severiq of injury at the site of the 
accident. To the best of our knowledge such analyses have not been at- 
tempted. 

PERCEPTIONS AND ISSUES CONCERNING TRAFFIC SAFETY 
IN LMCs 

In the process of reviewing the available literature on traffic safety policies 
in LMCs we have a distinct impression that many issues are identified by 
national and international experts who are based on anecdotal accounts 
rather than a scientific analysis of the available data. When such proce- 
dures are adopted, the proposed countermeasures are also likely te be 
unsuccessful even if implemented. In this section we identify some of these 
issues by focusing on comments and recommendations made by interna- 
tional consuItants and organisations like the \or2d Bank,l"the Asian 
Development Rank, ESCAP, Transport Iiesearch Laboratory (UK) ,2['+' and 
Ross-Silcock Ltd.'"*' In the discussion that follows we have used comments 
included in such reports to identify issues that need some rethinking. 
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Awareness of the problem 
All international consultants appear to be convinced that there is little 
awareness of the road accident problem in LMCs, especially among deci- 
sion makers. This is not entirely correct. Traffic safety issues are highlighted 
regularly by newspapers in the LMCs and traffic safety literature for chil- 
dren is available in most countries. Over the past two decades a large 
number of countries in Asia and Africa have set up organisations (usually 
called "National Traffic Safety Councils") to coordinate traffic safety activ- 
ity.- Many countries have also prepared formal plans and policies for traffic 
safety. For example, the Government of India set up a high-level Study 
Group on Traffic Safetywhich submitted a 272-page report in 1972 .23 These- 
fore, the issue is not that there is a lack of awareness about the traffic safety 
problem among the decision makers or the citizens, but that there is a lack 
of knowledge and understanding about how to tackle the problem. 

Discipline on roads 
Road users in LMCs are accused of being very undisciplined and unaware 
of rules and regulations. This is not necessarily true. As we have mentioned 
earlier, there is increasing evidence that road users follow informal rules 
based on their life experience and what the existing traffic conditions and 
road designs demand." Road user behaviour is heavily influenced by pat- 
terns of traffic and policing policies. According to our observations, 
Europeans and Americans can be as "undisciplined" on LMC roads and 
LMC citizens very quickly adapt to more disciplined patterns when visit- 
ing HMCs. Police enforcement policies have to differentiate between what 
influences crash rates and what does not. The tramc in LMCs is a function 
of the heterogeneous mix of road users, inappropriate road design, and 
low budget-policing methods. These are the issues we need to focus on. 

Data and analysis 

All LMCs maintain police records of traffic accidents and hospitals also 
have associated information. A careful analysis of these exiting data in hard 
copy is adequate to arrive at a first approximation of the issues involved 
and for setting priorities. Data are available but scientific analyses are not 
available. For analysis one needs expertise, time and patience. More in- 
depth data will be useful only after the development of well-trained 
epidemiological expertise in LMCs. 

Availability of software like the Micro ComputerAccident Analysis Program 
(MhAP), (TRL, UK), does not necessarily improve analysis. A study of the 
use of MRAP in Bangalore, India, and that of the reports produced by LMC 
professionals using MAAP shows that most of the conclusions and recom- 
mendations mentioned were not based on data collected or tables 
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produced by MAAE2The same "conclusions" could have been produced 
befnre any data collection and analysis. (see page 130 for details of MMl?) 

Driver competence 
Driver competence, training and licensing are identified as a major concern 
for LMCs. Most LMCs have stringent Iicensing reguIati0n.s in place: '". . the 
requirements and cost of obtaining a driver's licence (in China) are much 
more demanding than in any Western country' ' . 'W~at we realIy need to 
do is to determine what h n d  of driver behaviour is inappropriate and linked 
to crash causation before we can do much about driver training. Such 
information is not available at present. It is very difficult to evaluate what 
is driver "competence". We also have to keep in mind the results of 
international studies that show that car drivers who are experts at 
controlling their cars have more accidents in daily life than ordinary 
driver~.~"ince buses and trucks have a greater involvement in accidents 
in LMCs, rue can focus on training of bus and truck drivers. Beforc such 
activities can be undertaken seriously, ivc need to do studies which identify 
driver problems in LMCs and the factors in driver training that would 
influence rates there. 

Vehicle maintenance and inspection 

The purchase of vehicle inspection equipment is often included in traffic 
safety projects recommended for LMCs. The experience of HMCs in ob- 
taining low safety returns from vehicle inspection policies should be 
examined in greater depth to understand the relevance of such equipment 
in LMCs. Vehicle maintenance and upkeep are also dependent on the per 
capita income of a society. When vehicles are relatively old or not in very 
good condition, they are driven at lower velocities and this has a compen- 
satory effect on accident rates. It is possible that vehicle inspection 
regulations may not prove to be any more beneficial than they have prnved 
to be in MMCs. 

Safety propaganda and education 

dl international consultants and local decision makers in LMCs believe 
that safety education can play a very important role in reducing road 
accident rates. The evidence from HMCs is quite conclusive that education 
may be effective only in changing behaviour over a long period of time 
and when combined rvith other initiatives including policing and design 
changes in vehicles and the road e n v i r ~ n m e n t . ~ ~ . ~ ' , ~ " ~  Therc is no evidence 
to believe that the theoretical seasons why education d o n e  is not so 
effective In changing road user behaviour in HMCs should not apply in 
LMCs also. Researchers working in LMCs focus on studying drivers' and 
pedestrians' knowledge of road signs and rules.The results of such studies 
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often show a lack of such knowledge. No studies are done to determine 
whether this actually results in higher accident rates. Children5 age-specific 
and exposure-related mortality rates in all LMCs are not higher than those 
in HMCs. However, it is assumed that children in LMCs need special 
attention. Similarly, driver education is considered very important without 
analysing whv drivers behave the way they do. For example, the Delhi 
Transport Corporation requires their drivers to complete their trips in much 
less time than equivalent trips in European cities. This pressure on drivers 
forces them to drive at higher speeds and this results in higher accident 
rates. Rut the drivers are blamed for "rash driving" and being in need of 
safety education. 

'Blackspots and quality of roads 

Blackspot analysis and treatment is given maximum importance in all in- 
ternational consdtancy projects in LMCs. This is in spite of the fact that 
there is no consensus on the actual effectiveness ofblackspot treatment in 
HMCs. A recent review by Elvik concludes that ". . . the results of before and 
after studies of road accident blackspot treatment depend strongly on 
which of the confounding factors studies control for. Large reductions in 
the number of accidents, generally in the order of 50 to 90 percent, were 
found in studies not controlling for any confounding factors ... Studies 
sirnultaneousIy controlling for general trends, regression to the mean and 
accident migration did not find any statistically reliable effect of blackspot 
treatment on the number of  accident^".^^ 

A study of blackspot treatment in Malaysia done as a part of a World Rank 
project shows that some sites showed a reduction whereas the others 
showed a "substantial increase" in accidents." A major project in Korea 
was to undertake blackspot treatment under the advice of Ross-SiIcockLtd 
and it is reported that 53 percent of the sites showed a decrease in accident 
rates and that installation of speed humps was found to be most effec- 
t i ~ e . ~ ~  Another study done in Indonesia with the assistance of TRL (UW 
reports that btackspoz treatment at three locations resulted in a decrease 
in accidents.'? However, they also mention that there could have been some 
under-reporting of accidents in the post-treatment period. None of these 
studies controlled for all the confounding factors considered important by 
Elvik.?O In many cases where blackspots have been identified as those 10- 
cations where pedestrians get hit while crossing a road, a fence is installed 
to stop such road crossings, The "after" study obviously shows much im- 
provement since pedestrians have been removed from that location. Such 
changes cannot be considered as improvements because no analysis is 
made of the different locations where the pedestrians have migrated to. In 
addition, the inconvenience caused to pedestrians is not taken into ac- 
count. Though there is no conclusive evidence regarding effectiveness of 
blackspot treatment from LMCs, all policy documents list this counter- 
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measure as the most effective. The accident recording software (W) 
developed by TRL (UK) concentrates on blackspot analysis as its major 
analytical too1. 

The quality of roads issue has to be addressed in terms of providing better 
facilities to non-motorised road users, developing suitable designs for het- 
erogeneous traffic and slowing traffic in residential areas. Even on national 
highways, the majority of people killed are pedestrians, bicyclists, two- 
wheeler riders, and there are crashes with lractorslbullock carts in many 
LMCs. Therefore, unless these issues are addressed and methods devel- 
oped for area-wide safety improvements, we will not be gaining much by 
concentrating on blackspot treatment. 

Policing and trafTic control 

We cannot depend on electronic traffic control methods for improving traf- 
fic in the near futt~re. They are far too expensive, need a great deal of 
monitoring by a highly trained and very well equipped police force, and 
then improve traffic flow only by 5 to 10 percent in some situations. In some 
cities area-wide traffic control systems have resulted in worsening of traf- 
f i~ .~~Pol ic ing methods and priorities need to be developed for LMCs which 
identify areas where better training is needed for acrt~aIly improving safety 
on the roads. 

Traffic safety research in the HMCs has involved a large number of very 
gifted professionals from a variety of disciplines over the last 25 years. Some 
very innovative work has resulted in a theoretical understanding of "acci- 
dents" and as a part of a very complex interaction of sociological, 
psychological and technoIogica1 phenomena. This understanding of inju- 
ries and crashes has also helped us design safer vehicles, roads and traffic 
management systems. A similar efforl is now necessary for evolving traffic 
safety priorities for LMCs. If the above arguments have a basis in reality, 
then we will have to reassess thc current priorities recommended for LMCs. 
We have to have a much better understanding of the situation in LMCs. 
Then we will be able to give more attention to structural, technological, 
and traffic management issues for improvements in traffic safcty in LMCs. 

RECOMMENDATIONS 

Institutional structure 

A large number of LMCs have established National Traffic Safety Councils 
or their eqtiivalents. This has been done very often on the advice of con- 
sultants with the idea that they will be able to coordinate activities between 
government departments, universities and non-government organisations. 
This has ignored the HMC experience that without "legislative teeth" and 
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funding such all-embracing advisory bodies are not able to achieve much. 
This is why such Councils have not been very effective in promoting traffic 
safety because they did not have enough budgetary allocations and insti- 
tutional powers to push forward concrete and useful traffic safety policies. 
Such councils have been in existence in some countries for more than two 
decades. At present not enough research is being done in any LMC an traf- 
fic safety issues and so these councils depend upon perceptions of lay 
persons and at times just end up pushing hobby horses of important poli- 
ticians and bureaucrats. There is a lack of formal institutional structures to 
collect reliable data and to perform scientific studies on the epidemiology 
of road accidents for the evolution of safer designs of roads and vehicles. 
Therefore, it is important that: 

1. Every country establish a department for traffic safetywithin the gov- 
ernment structure. This department must have a staff of professionals 
specifically trained on traffic safety issues. The department must have 
powers to have its recommendations implemented within the coun- 
try. The department should also have the role of creating various 
associated agencies concerned with traffic safety. It should also be re- 
sponsible for funding and promoting research and development in 
the area of traffic safety. 

Traffrc safety research institutions should be established in evey coun- 
try or jointly by a group of countries having similar traffic conditions 
and income levels. In addition, academic institutions should also be 
funded to start programs for training and research in this area. It would 
be the responsibility of such institutions and research centres to co- 
operate with the department of traffic safety for developing scientific 
programs. This is the only way to create a cadre of professionals who 
have long-term interests in the subject. Such professionals have a 
vested interested in perpetuating their own breed and thus end up 
training more people in traffic safety.We cannot depend only on train- 
ing bureaucrats and policemen. These officials can lose interest and 
also be transferred to other jobs. 

3. Police and road construction departments must also have traffic safety 
cells staffed by trained personnel. 

Priorities 

1. The vulnerable road users (VRUs) - pedestrians, bicyclists and mo- 
torised two-wheeler users, constitute a vast majority of victims in 
almost all LMCs. All trafic safety programs must focus specifically on 
the safety of VRUs. Unless this is done, it will be almost impossible to 
improve traffic safety in these countries. 
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2. In many of the LMCs, trucks and buses are involved in a large number 
of crashes. Special attention needs to bc given for safer use and design 
of these vehicles. 

3. Speed control is perhaps the most important measure for reducing 
road traffic crashes in LMCs. Methods to control speeds in urban and 
rcsidcntial areas should be given the highest priority. Currentlyrve do 
not have a good understanding of how this can be done at low polic- 
ing levels in the traffic mix seen in LMC urban areas. For rural roads 
there are not good designs for non-expressway safety with high VRU 
participation. 

Data 

1. Data collection methods must be improved and standard forms de- 
veloped and used for making analysis easier and more scientific. 

2. In the absence of detailed data, whatever data are available should be 
t~sed for analysis in a scientific manner to determine traffic safety pri- 
orities for research and action. 

3. In addition to analysis of fatalities, attempts should also he made to 
analyse factors associated with seriolas injuries as the epidemiology 
of the latter may be different from the former. 

Vehicle factors 

Most vehicles arc traded internationally these days. Therefore, it would 
make sense for such vehicles to conform to some minimum international 
standards. This rvouId apply most importantly to au tornobiles. LMCs could 
apply their own standards in additian, to make the vehicles more suitable 
for their specific traffic conditions. 

In many LMCs there has been a growth of vehicles which Rave been de- 
signed Iocally and do not conform to international safety standards. There 
is a wide variety of these vehicles but they can be broadly classified into 
three groups: 

I.  three-wheeled vehicles; 
2. four-rulieeled vehicles; and 
3, trailers pulled by tractors or other similar vehicles. 

These vehicles will be termed countryspecific motor vehicles (CSMVs) in 
this paper. 
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Crashworthiness of CSMVs 

The construction methods, materials used and economic considerations 
will not aIlow for the imposition of car safety standards on these vehicles. 
11 will also not be easy to design very effrcient crash-attenuating frontal 
structures for CSMVs. However, design changes can be attempted in the 
following areas: 

1. improvements in rollover characteristics of the vehicles; 

2. body designs which restrict passenger ejection from vehicles; 

3. removal of all pointed and sharp objects (eg. bolts, rivets, em.) from 
the inside surfaces of the cabin; 

4. provision of impact-absorbing padding in areas where passengers are 
likely to hit the vehicIe surfaces during a crash; and 

5, improvements in conspicuity of the vehicles and lighting 
arrangements. 

The types of changes mentioned above will not require heavy investments 
in research and can be implemented with local initiative." Cooperation 
and involvement of biomechanics experts fromaround the world as short- 
tern1 consultants can make a significant contribution in making C S W s  
safer. 

Design of less aggressive fronts for buses and trucks 

During the past decade, the pedestrian safety problem for impacts with 
private cars in HMCs has been studied using mathematical models, epi- 
demiological studies, and impact tests with mechanical dummies and 
biological rnateriak3" Various recommendations for the front structure 
design of vehicles (mainly private cars) have been made. However, the 
fronts of buses and trucks have not been designed to be "forgiving" in im- 
pacts with VRUs. 

Preliminary studies show that it is possible to design fronts of buses such 
that impact forces in a bus-pedestrian impact can be reduced significantly.l4 
This is done by making the front of the bus "softer". Much more work needs 
to be done to optimise padding properties for impacts at different veloci- 
ties and for different age groups of pedestrians. Once these material 
properties are determined, then designs wilt have to be developed for 
retrofitting old buses. Standards will also have to be developed for 
crashworthiness of buses in impacts with pedestrians and bicyclists. 
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Ergonomic design of NMVs 

It is possible that if bicycles, rickshaws and other YMVs were made more 
cornfortal~le for the user and their braking abilities and conspicuity im- 
proved, then they may be involved in fewer crashes. For example, many 
bicvcIe riders are involved in a crash because they fall on the road and then 
an oncoming vehicle hits them.I4." Some of these crashes may be prevented 
if bicycles were lorvenough so that the riders' feet could touch the ground. 

Most NMVs have terrible braking systems. VehicSe drivers are general1 y not 
aware of the problems NPvlVusers face in stopping their vehicles in a hurry. 
Better braking systems and education nf motor vehicle drivers could help 
reducc the probability of a crash in emergency situations. 

NMVs and M n V s  are much less conspicuous, especially at night, An eco- 
nomical way of making NMVs and MTWs more conspicuot~s is to 
encourage the use of colours like yellow and orange by education of users 
and eventually by legislation. Wheels and rear pnrtions of rickshaws and 
carts can very easily be painted in these cnlours. Many countries require 
placement of reflectors on the front and back of NMVs. lTorvever, use of 
reflectors on the sides of these vehicles would also help as they would then 
become more noticeable at intersections. 

Road surface and lighting 

Data on walking and details of all injuries sustained by pedestrians are not 
widely available. Most people around the world travel largely by foot,"H cs- 
pecially in densely populated urban areas. Pedestrian safety research has 
focused on vehicle-pedestrian impacts. Very l i n k  work has been done on 
non-collision injuries sustained by pedestrians and a majority of them do 
not figure in accident statistics. In a study of some villages in North India, 
we fot~nd that a substantial number of pcdcstrian injuries did not invnlve 
any vehi~le.~'' 

Non-collision injuries among pedestrians are generallv due to falls, im- 
pacts ~ 4 t h  obstructinns on the road or path, and sprains due to twisting of 
the ankle. In cold climates, falls on icy surfacesalso play an important role."" 
Pedestrians injured in falls en sfipperysurfaces spent an average of 20 days 
in the hospital in Motala in S ~ ~ e d e n .  

Pedestrians, more than motor vehicles, need to have clean surfaces on 
which to travel. Even small objects can cause injuries to toes. Uneven 
surfaces or small potholes result in sprains or falls which can disable 
individuals for more than three weeks. Sidewalks or streets where people 
walk suffer worse maintenance than roads for vehicles, both in HMCs and 
LMCs. A survey in the UK found that 46 percent of the sideuralks had broken 
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or uneven pa~ernents.~' In LMCs, sidewalks are either non-existent or kept 
in bad conditions. The relative role of "single vehicle" accidents of 
pedestrians must be given much more prominence so that more realistic 
financial allocations are made for maintaining walking surfaces. 

A great deal of work has been done on street lighting standards. Most of 
this has focused on the needs of the motor vehicle driver. Very little work 
has been done to understand the needs of pedestrians and bicyclists. 
Pedestrians and bicyclists find it difficult to detect changes in road surface 
levels and obstructions when lighting conditions are not good. Tn particular 
they find it difficult to differentiate between changes in levels and shadows, 

It woufid be difficult to have lighting conditions such that all streets are 
well illuminated always, especially in countries and communities where 
finances are limited. Standards have to be set for designing pavements and 
bicycle paths such that obstructions, changes in levels, turns, etc. are con- 
spicuous. Research also needs to be done to set standards for minimum 
and maximum dimensions of steps and slopes. Positions of street lights 
and reflectors have to be determined such that they help pedestrians and 
NMVs negotiate their way safely at night. 

Traffic separation 

Pedestrians and NMVs are forced to share road space with motor vehicles 
because there is either no separate space earmarked for them or the desig- 
nated space is inconvenient to use. Many crashes take place because 
pedestrians and bicyclists are hit by vehicIes who may not have noticed 
them, especially at nigk3' It is very important to provide physically sepa- 
rated spaces for pedestrians and NMVs on arterial roads. 

Road designers and urban planners in most parts of the world feel that 
providing separate space for pedestrians and NMVs involves a great deal 
of expense. This is because roads are considered to be space meant mainly 
for motor vehicles. However, VRUs constitute a significant proportion of 
road users and it is imperative that their needs are given as much impor- 
tance as those of motor vehicles. 

In general, flow rates for pedestrians and bicycles are very high compared 
to passenger transport by motor vehicles on the same road spaces.42 These 
data show that in urban areas more people can be transported in the same 
space by providing walkways and bicycle paths. The expense of building 
and maintaining these paths would also be much less than travel lands 
required for motor vehicles. 

A study done in Delhi indicates that when bicycles are not segregated on 
arterial roads, one lane operates as a defacto bicycle lane." This means 
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that when bicycle traffic on a three-lane road is not segregated, only two 
lanes remain available for motor vehicle traffic. Therefore, by segregating 
traffic we not only make the roadway safer for VRUs, we may also end up 
improving traffic flow rates In urban areas. 

On non-arterial roads in urban areas it may not always he desirable to sepa- 
rate NMVs and fast-moving traffic. Very little research has been done in 
this area and there are no clear guidelines regarding situations when sepa- 
ration is advisable and when it is not. Standards and policy frameworks 
have to be developed to help road planners and engineers design road and 
traffic systems for mixed traffic in urban areas. This must come from pro- 
fessionaIs who understand the local issues. 

The studies cited above are preliminary investigations into stl~dying the 
effects of N W s  on traffic flow. At present there are very few traffic flow 
models which account for NMVs. Much more work needs to be done to 
incorporate NMVs in traffic flow modelling. Improved computer models 
which incorporate NMVs in traffic flow would help in optimising road de- 
sign and setting guidelines for separation of traffic. 

Intersection designs for roads which have segregated NMV traffic is an area 
where we need much more data from real uw-Id experience. NMV riders 
find it very difficult to make turns at intersections without coming into 
conflict with motor vehicles. Traffic light cycles, and guidelines for traffic 
control at intersections where N W s  have a presence, are areas where much 
more innovative work is necessary. New roundabout designs hold a great 
deal of promise for improving safety both on urban and mraI roads. 

Speed control 

Speed control measures have particular relevance for LMCs. Use .of restraint 
systems by vehicle occupants is not likely to make a large dent in the over- 
all accident death rates because car occupants constitute less than 10 
percent of the fatalities. Speed Iimiting devices on vehicles, limits on en- 
gine power, and traffic calming measures hold the greatest promise in 
LMCs. These is an urgent need for research on trafiic calming measures for 
roads with a high percentage of motorqcIes and safer design nf intercity 
roads with non-motorised traffic. The latter issue is particularly important 
because rnotorised traffic is increasing in LMCs and IW will not be able to 
afford limited access motorways for intercity travel. Environmental, en- 
ergy conservation and financial concerns are also exerting a push toward 
downsizing of vehicies in LMCs. There are severe physical limits to safer 
design of very small cars. Lower speed limits would be necessary wherever 
these smaller vehicles are introduced. 
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Speed control appears to be one of the most effective and promising ways 
to reduce injuries and deaths in road traffic crashes in, the next dec- 
ade-43,44,45.4h.4; In LMCs this holds great promise because improvements in 

vehicle design may have reached a point of diminishing returns. In LMCs 
the effects of lower speeds on the safety of vulnerable road users would be 
more significant than safer vehicle designs. Any moncy spcnt on research 
to develop vehicle and road designs which control speeds automatically 
would he money well spent. 

Vehicle speeds can be controlled by adopting traffic calming measures in 
urban areas. In the past few years many guidelines for traffic caIming have 
been published in the H M C S . ~ ~  Most of the ideas included in these guide- 
lines apply to LMCs also. However, these ideas are most suitable to traffic 
situations where cars constitute a vast proportion of road traffic. These 
ideas have to be modified for traffic situations whcre NMVs and MTWs 
may be a significant proportion of road traffic. 

For example, chicanes, road closures, entry treatment and traffic throttles 
may slow down cars but may not have the same effect on MWs,  On the 
other hand, some of these obstructions may make it difficult for rickshaws 
and hand-pulled carts to operate. Therefore, a fresh look has to be given 
for designing traffic calming measurcs for N C s .  This is particularly rel- 
evant for intercity roads passing through the centre of small towns. 

Human factors and protective systems 

Motorcycle helmets 

The effectiveness of motorcycle helmets is widely accepted around the 
world. Moruever, there are still many LMCs where compulsory helmet laws 
are not uniformly applied. It is very important that helmet use among MTW 
riders becomes compulsory in all the LMCs. 

Helmet designs which incorporate ventilation would help in making them 
more acc~ptahle to riders in warm climates. Sornc desigils uClielrners wfrh 
ventilation have been developed and are being sold in India. Sornc of these 
helmets may have problems jn meeting all the international helmet safety 
standards. These standards usually include a penetration test which makes 
it mandatary for the helmet shell to be very tough and also precludes the 
provision of holes for ventilation. Research studies show that motorcyclists' 
heads are rarely hit by pointed objects,4q and therefore it is necessary to review 
the motorcycle helmet standards to make it possible to provide ventilation. 

Because the outer shell of the helmet has to be very rigid, the costs of manu- 
facturing the helmet also increase. The shock-absorbing padding (generally 
polystyrene) is relatively inexpensive. By changing the current standards, 
it may be possible to provide less rigid shells which are less expensive. There 



TRAFFIC SAFETY EN LOW-INCOME COUNTRIES 

is some evidence that such designs are possible.jD Much more work needs 
to be done in this area so that a strong case can be made for changing the 
helmet penetration test requirements. It is our impression that a relatively 
safe helmet can be designed and marketed In India for about US $15.00. 

Bicycle helmets 

Studies show that bicycle riders can st~ffer serious head injuries at ordi- 
nary speeds in non-crash-related falls.<q ln such situations, and in impacts 
with other vehicles, a bicycle helmet ivouPd be very useful. The state of 
Victoria in Australia is the only place where use of helmets bv bicycle rid- 
ers is mandatory and also British Columbia and Ontario in Canada with 
exemptions. 

It will not be possible for some time For such laws to be introduced in most 
LMCs. Designs have to he developed which make it possible to manufac- 
ture and sell bicycle helmets which are much cheaper. rn any event, it would 
be possible to push bicycle helmet laws in T.MCs only after all Mmlriders 
start using them. 

Conspicuity of VRUs 

One of the major reasons whyVRUs are involved in traffic crashes is that they 
don't appear conspicuous enough at night. Manytwo-rvheelerriders in HMCs 
wear reflective vests or jackets to make themselves more conspicuous. These 
jackets and vests may not become very popular in 1.MCs because of the costs 
involved and also because they are unco~nfnrtable to use in warm climates. A 
design has been developed for a shopping bagwhich can be converted into a 
conspicuor~s vest just bv cutting the Tf all shops handed out such 
bags in ycllorv and orange colotlrs, then conspicuous vests tvould be freely 
available in every home. l'hc advantage of this design is that even if peaple do 
not use it as a vest, no one loses any money. 

CONCLUSIONS 

Traffic safety research in the HMCs has involved a large number of very 
gifted professionaPs from a variety of disciplines over the last four decades. 
Some very ii>novative work has resulted in a theoretical understanding of 
"accidents" as a part o f  a complex interaction of sociological, psycl~ologi- 
cal, physical and technological phennmena. The results could be exchanged 
and solutions transferred from one HMC to another because the condi- 
tions in these countries were roughIvsirnilar. This understanding of injuries 
and accidents has helped us design safer vehicles, roads and traffic man- 
agement systems. Asimilar effort az research, development and innovation 
is needed in LMCs. A much larger group of committed professionals needs 
to be involved in this work for new ideas to emerge. Roving "experts" can- 
not do the job adeqt~ately. 
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Knowing the principles of epidemiology is more important for understand- 
ing issues than merely the availability of more data. Like all other 
developments in science and technology, traffic safety measures in the 
HMCs deveIoped at certain historical junctures. They have an imprint of 
the prevailing socio-economic situation embedded in them. When the 
HMC policies and designs are transferred to societies which have much 
lower per capita incomes, then large parts of these policies and designs 
are not successfu1. However, the attempt at introducing these measures in 
LMCs also sets up a demand for instituting systems and technologies which 
imitate those in HMCs. Since this is not always possible at law levels of 
income, these projects either become status symbols without much 
functional value, or remain in place as demonstration projects. White a 
few present srnalI LMCs can experience high growth rates for some peri- 
ods, most of the other countries will continue to function as LMCs for quite 
some time to come. 

International cooperation in the area of traffic safety should hcus on ex- 
change of scientific principles, experjences of successes and failures, and 
on scientific training of  a Iarge number of professionals in the LMCs. 
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CHAPTER FIVE 

Cities: 

Ian Johnston 

BACKGROUND AND ACKNOWLEDGMENT 

he  People's Republic of China is undergoing massive economic 
development. '[his requires vast investment in infrastructt~rc of all 

1 - kinds, incIuding, as a primary need, transport infrastructure. The 
Asian Development Bank (IIDB) is one of the lntcrnational agencies 
financing such infrastructure creation. 

A dramatic restructuring of c i t i ~ s  typically accompanies economic devel- 
opment. New industries are located in cost-effective "industry parks", 
frequently established on the outskirts of existing cities. Existing industry 
is also often relocated from inner city locations to meet the demands for 
space requirud by new manufacturing technologies as well as to facilitate 
transport. Simultaneous changes in urban form, in the nature of work ac- 
tivity and practice, and in lifestyle, provide enormous challenges for 
gclvernment to meet. It is not surprising, Therefore, that traffic safetv 
concerns are not paramount. 

The ADB is aware that it is much more effective to build traffic safety into a 
road transport system as part of its development than it is to take correc- 
tive action at a later stage. Increasingly, the ADB makes the development 
of a traffic safety strategy and action plan a condition of an infrastructure 
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development loan to a rapidly motorising country. This chapter describes 
just such an instance in the north-eastern Chinese province of Heilongjiang. 
The traffic safety project was carried out under contract to the ADE by a 
consortium led by ARRB Transport Research Ltd. The project leader was 
Dr. J.R. Jarvis; the principal sub-contractors were Rust PPK, VicRoads and 
David Axup and Associates. This chapter draws heavily on the contract re- 
port,' and on discussions the author has had with Dr. Jarvis. No attempt is 
made to describe the traffic safety problems of Heilongjiang or the strat- 
egies and measures the study team recommended to deal with them. 
Rather, an attempt has 'been made to tease out, from the study team's ex- 
periences, principles for transfer of traffic safety knowledge. The 
interpretations drawn from this analysis are solely those of this author. 

SOME 'PRINCIPLES' FOR CROSS-CULTURAL KNOWLEDGE 
TRANSFER 

The safety strategy must be consonant with the transport 
development strategy. 

Effective investment in transport infrastructure is fundamental to the suc- 
cess of economic development in the People's Republic of China. A traffic 
safety strategy can only be effective if it is implemented. Unless the strat- 
egy is consonant with the road network development strategy then its 
probability of implementation is negligible. 

Winning hearts and minds. 

The first plank in an effective traffic safety strategy is to obtain cornmit- 
rnent to its implementation. 

It was clear early in the study that there was a degree of "opposition" to- 
wards it. Recall that the traffic safety component was an ADB-imposed 
condition of the infrastructure investment loan, not something that had 
been sought directly from the local end. This "opposition" had to be over- 
come if the study were to have any chance of success. 

Use of the term "opposition" does not imply that the Chinese oficials were 
opposed to improving traffic safety or that they in any way devalued hu- 
man injury or loss. It is simply that they have myriad problems to deal with, 
associated with the rate of economic, urban and transport change and that 
safety is not yet their highest priority. 

The study team commenced the project with a seminar for the staff from 
all agencies involved in aspects of traffic safety to seek their involvement 
and input. In this seminar the participants identified the major urban safety 
issues, the major rural safety issues and the wider regional needs as they 
saw them. 
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A TALE OF TWO (MODEL) CITIES 

Throughout the course of the sbudy, the team members worked assidu- 
ously to constilt with the kcy local officials to establish a high level of 
commitment. 

Recommend the achievable, not what cost-benefit analysis concludes. 

In a context where the economic imperative is paramount, it is critical in 
the early stages of the development of traffic safety policies and programs 
to focus on a small ntirnber of acknowledged safetv issues and to tackle 
them with the lmvest cost, most easy to irnplemcnt, measures that have 
any reasonable chance of being effective. 

Given that China is at a stage of major expansion in its road infrastructure, 
there is obvious opportunity to incorporate safety at the design stage. The 
problem, it seems, is not with design standards. The study tcam observed 
that the basic geometric road design, for example, the level of alignment, 
sight distance and so on,  w a s  the equal of current practice in most 
motorised nations. However, in an attempt to get maximum road length 
per dollar invested, crash prevention measures such as line marking, 
signing, road lighting; and crash amelioration measures such as soadsirie 
barriers, tended to be used sparsely. Rather than argue for all these 
measures, the study team focused on line marking as the one most likely 
to bc implemented and the one most likely to provide widespread impact 
at lowest possible cost. 

As a second example, the study team noted that the province did not have 
a conventional ambulance system. The traffic police have adopted an 
informal method of patient transfer using drivers of involved or passing 
vehicles to transport the injured to hospital. Sometimes, the police 
themselves provide the transport. The literatusc suggests that t ~ p  to 15 
percent of traffic deaths could be avrlided with state-of-the-art emergency 
at-sccne treatment and rapid transfer to emergency medical facilities. 
However, such a svstern i s  v e y  expensive tn implement and therefore 
competes with the scarce filnds for road expansion. Thus the study team 
was content to recommend operational refinements to improve the 
effectivcness of the existing "sconp and run" system, rather than to seek its 
rcplaccment at this stage. 

Offer help about where the money is to come from. 

\%ere traffic safely is not yet a major priority it is extremely difficult to 
obtain fiinds for safe~prograrns. A traffic safety strategy that recommends 
a host of measures but does not indicate how they could he financed is 
doomed to failure. The study team spenr a lot of time wrestling with this 
issue. 



CHAPTER FIVE 

One possibility was a surcharge on gasoline prices with the surcharge 
hypothecated to trafic safety programs. The difficulty with this sugges- 
tion is that, at a stage of rapid expansion of personal motorised mobility, 
communities strongly oppose price rises. The second option was to 
hypothecate the revenue derived from fines imposed on traffic offenders 
to traffic safety programs. Already in Heilongjiang about 50 percent of traf- 
fic fine revenue is returned to the police force, where it  is used to 
supplement salaries. Given that the principle of hypothecation is already 
accepted, and, as the police are the primary traffic safety agency in China, 
this potential funding source has great merit. The third possible source 
was 2 0  suggest the use of a proportion of motor vehicle insurance pre- 
miums. Already the People's Insurance Company of China has provided 
some funds for the implementation of blackspot programs. It may be pos- 
sible to build on this precedent by demonstrating that the insurance 
company will receive a direct financial return from a reduction in damage, 
injury and death. 

Adapt the strategy to the local cultural context. 

A strategy that is not implemented can have no effect! Ensuring the strat- 
egy accords with the key priorities in the larger transport plan, focusing on 
low-cost measures and recommending funding sources are all important 
steps towards ensuring implementation. In this assignment the study team 
also hit upon a way of promoting implementation in a very culturally ap- 
pealing way. 

Throughout much of its recent history, China has used what the Western 
~ ~ o r l d  calls demonstration projects but what the Chinese call "models" to 
foster the adoption of practices within communities. There are numerous 
examples of model schools, mode1 factories, model farms and so on. The 
study team proposed a model traffic safety city concept to provide a prac- 
tical focus for initiatives to be undertaken at an early stage- Two citieswere 
identified as together being typical of the many conditions found through- 
out Heilongjiang. Da Qing is a modern, fast-growing city in the plains area. 
Jia Musi is an older city in a valley in the mountainous region of the prov- 
ince. It was known that both cities were interested in being involved and 
both had a moderate level of available resource. The study team then con- 
centrated its efforts on developing detailed and achievable action plans 
for the two model cities. These action plans were, in turn, designed to fold 
upwards into the overall master plan required under the ADB contract. 

Thus rather than using the usual method of evolving a high-level strategic 
plan and cascadingdou.nwards into individual area action plans, the study 
team chose to work in the reverse direction. It sought to get results on the 
ground at a demonstration lcvel but ensuring that these results were based 
on action plans which incorporated principles consistent with a n  
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overarching strategy.Theydeerned this to be the more effective way of get- 
ting commitment and, above all else, implementation. 

Don't ignore the "Safety System" - processes are as important as tools. 

Whcn consultants work on particular safety problems in rnotorising coun- 
tries their approach is usually confined to recommending one or more 
countermeastires or "traffic safety tooFs". This approach may prove inef- 
fective if the  prevailing "safety system processes" cannot use these tools or 
if the commitment to tackle the intervening problems is not there. 

With afocus on the blockers to implementation, the study team conceived 
a three-tiered approach: 

Develop a vision of and commitment to a new safety strategy and 
system. 

Understand the safety system processes and seek to adapt them to 
align with the vision. 

Propose only those tools (countermeasures) which can be effectively 
implemented within the constraints of the system processes and for 
which a commitment exists. 

Understanding the safety system processes in one's own culture is difficult 
enough, hut understanding them in a totally different context requires 
enormous eff0rt.A~ was explained in Chapter Two, property damage, injury 
and death are by-products of a complex transport svstem. That transpnrt 
system not only has multiple, and often competing, objectives but the 
importance of the various objectives differs, depending on the broader 
economic and social nbjectivcs of the particular nation at the particular 
point in time. Effective traffic safety programs require integrated safety 
processes among diverse agencies ranging from road construction and 
maintenance, traffic management, vehicle: registration, driver licensing, 
law enforcement, public and sdlools education as well as health care.'Sruly 
effective institutional integration is very rare and can only be found in 
nations well into the "fourth paradigm" (see Chapter Two). The state of 
Victoria in Australia provides a clear example of how such integrated 
institutional arrangements can add enormous impact to the effectiveness 
of integrated traffic safety strategies." 

In the province of Heilongjiang the Public Security Bureau has overall re- 
sponsibility for traffic safety. Within the bureau, the safety function is 
entrusted to the traffic police.Within the traffic police there is a dual struc- 
ture wit11 headquarters' departments being mirrored in a comprehensive 
branch or regional structure system throughout the province. Thus, 
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headquarters' groups provide guidance and advice to the regional groups 
but there is no direct link in an administrative sense and therefore little in 
the way of a province-wide approach to traffic safety initiatives. 

Ideally, a special, permanent administrative body would be set up to de- 
velop an integrated strategy and to oversee its implementation. Such a body 
would have appropriate powers vested in it by government and appropri- 
ately senior representation from all the agencies significantly impacting 
upon traffic safety. Given the saliency of traffic safety, relative to other pro- 
vincial priorities, such a powerful traffic safety structure in Heilongjiang is 
unlikely to be achievable in the short to medium term. 

What the study team recommended, therefore, was to build upon the ex- 
isting base, re-structuring and strengthening wherever possible. That base 
was the Heilongjiang Safety Committee which has a structure at both pro- 
vincial and regional level. The study team reported that its many 
subcommittees are too large and too general in purpose and that past at- 
tempts to institute more focused subcommittees to deal with specific areas 
of safety had apparently been unsuccessful. The difference now, however, 
is that if there were observable success in the two model cities, accom- 
panied by an overarching safety strategy and detailed safety action plans, 
a new impetus for process reform would exist. 

The study team did not attempt to identify a specific structure, arguing 
that it is far better for institutional integration to evolve and to be built 
upon early successes. The team identified a list of criteria for consider- 
ation. These included: 

creating a high profile for the traffic safety committees; 

identifying a "champion" in senior government circles to promote the 
work of the committees ; 

ensuring the committees have peaple of influence as well as being rep- 
resentative; 

* ensuring that the committees are responsible for planning and 
prioritising and not for program delivery. Delivery must come from 
the individual agencies; 

adequate funding to achieve their planning and consuiting tasks; and 

critical attention being given to monitoringand evaluation systems to 
ensure that there is continuous improvement in the strategy and in 
the implementation of the action plans. 
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CONCLUSION 

There is nothing revoIutionary in any of these principles for cross-cultural 
knowledge transfer. They are solid common sense. The only trouble with 
common sense is that it isn't very common! At least its practice is not wide- 
spread. 

Tt would be wonderful to close by reporting that the crash and injuiy rates 
in the two model cities have fallen drarnaticalEp but we cannot. We do not 
know yet the extent of implementation as the planning project described 
in this chapter has so recently concluded. Nevertheless, the case study 
warranted outlining to demonstrate in the aftermath of the Mohan and 
Tiwari contribution (Chapter Four), how relatively easy it can be to adapt 
lo the needs of the recipient country, thus providing a solid base for mean- 
ingful traffic safety progress. 
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CHAPTER SIX 

A Case S ~ T J . ~ G  OF t5e 

Elaine Petrucelli and Murray Mackay 

INTRODUCTION 

ith the demise ofcommunism much has changed in the countries 
of Central Europe. We thought it useful to consider a specific w aspect of traffic safety that of vehicle design, and explore how 

the marly changes in government and industry have impinged on that topic. 
Through correspondence and discussion in Prague at the 1996 FISITA 
Congress and afterwards, we got some appreciation of the extraordinary 
speed with which government and industry have been reshaped in the 
Czech Republic in a period of six years. Privatisation and 
internationalisation have transformed the vehicle fleet on the roads of the 
Czech Republic, and introduced uniformity of design to broadly Wcstern 
European standards. National control over vehicle design rules no longer 
exists in any practical sense. Growth in vehicle ownership is leading to 
increasing road castialties and a national policy to cope with this does not 
appear to exist. 
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THE CZECH REPUBLIC

In geopolitical terms the Czech Republic is on the western side of Central
Europe; landlocked, it is bordered by Germany, Austria, Slovakia and Po­
land. Since 1995 over half of its frontier abuts the European Union (EU).

The following table illustrates the salient economic state of the country,
with a 1995 per capita income of about US $4,000.

Area (sq.km):
Population per sq. km.:
Population density:
Prague population:
GDPlcapita, annual (US$):
Average monthly salary (US$):
Unemployment:
Inflation:

78,864
10,364,000

131

1,220,000
4,000

300
2.8%
90%

One reason for this report was to look at how the political changes of 1989
and later, have influenced the traffic accident situation in a formerly com­
munist nation. The replacement of the communist system with a relatively
open, free-market democracy has had a profound influence on all aspects
of the country. Everyone we spoke to referred to the subsequent restruc­
turing of institutions and industry as the defining event in their professional
lives, both for good and for bad. Changes in traffic, the vehicle population
and traffic accidents are just one element in this "opening up".

With the political changes of 1989 and the creation of the Czech Republic
from the Czechoslovak Federation in 1993, the Czech Government ofVaclav
Klaus instituted a comparatively speedy transition towards an open
economy with privatisation of major industries; including the automotive
area. A voucher scheme has allowed widespread ownership of shares in
previously state- run organisations, but at the same time, many aspects of
the automotive industry have passed into the control of foreign compa­
nies as a result of the privatisation process. Trade bans and tariffs have
been radically reduced, so that now for example, the tariff on importing
new vehicles into the Czech Republic is only 3 to 4 percent, and is soon
likely to be eliminated.

Following the early political changes, the Czech Republic went through a
profound economic slump in 1990-91. Since then however, growth in GDP
has ranged from 6 percent to 13 percent annually. The most striking state­
ment of these changes, we heard from an official in the government, was
that the non-state sector initially (in 1989) contributed 11 percent ofGDP;
now it contributes 70 percent of GDP.
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From discussion with everyone we met, it became clear that the gcncral 
policy of the Czech Government is to move towards economic integration 
with the EU. In the transport sector this has meant that the Czech Repub- 
Iic is adopting EU Directives generally and is hoping to become nne of the 
major components ofTERN, [he Trans-European Road Network. That net- 
work, built to expressway standards, will indude an important segment 
through the Czech Republic connecting Germany and Slovakia, Hungary 
and all of the Balkan countries beyond the EU; part of what will be a road 
network comparable to the US Interstate system stretching from Portugal 
in thc Wcsr to Warsaw and Budapest in the East. 

Even without TERN however, large investments in the transport infrastruc- 
ture are being made by the Czedl Government. The transport ministry has 
an annual budget of 3 percent of GDR most of which rue are told is being 
spcnt on thc highway system. In 1990 one in five Czcchs owned a car: now 
the ratio is one in three. 

Historically, the Czechs have always had strong links with Germany, and at 
the professional level rue were impressed with the close links between 
engineering societies, universities and business generally in the  trvo 
countries. In the transport sector the influence of Germany is particula:ly 
strong, n3ith many joint ventures in both pzthlic and private sectors. 
Companies such as Siemens, Rosch, Heller and many others have a 
manufacturing presence in The Republic. 

THE VEHICLE INDUSTRY 

With closed frontiers during the communist period, atitomotive design and 
production throughaut the communist black remained fixed in the period 
comparable to Western European design nf the 1950s and 1960s. This was 
particularly so for the Czech Republic ivl~en passenger car manufacturing 
was dominated by Skoda cars. Many vehicles from that period are still in 
rise so that a walk through the streets of Prague is a rvonderful opportunity 
to see, side by side, cars and trucks which, in design terms, span a 40-year 
period. Besides the early rear-engined Skoda Octavia, with the fuel tank 
rnot~ntcd in the front section and the filler pipe set forward in the right 
front fender, there are many Polski Fiats, T,Vartburgs from the old DDR, 
Trabants with their black exhaust plumes from badly adjusted two-stroke 
engines, a few Zils and Volga cars from Russia, and Czech-made Tatr;~ 
saloons. But fully half the vehicle fleet are cars less than four years old. 

In 1992, Skoda cars were taken over bvvolkswagen. The market was opcncd 
to the West and the new car scgrnent is now a homogcnisecl mix of Ford, 
GM Opel, VW (of Germany), Seat and the rest of the Pligh-volume manu- 
facturers ofwestern Europe. Skoda now haw, we are told, ahout 50 percent 
of the domestic Czech market. 
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We spent a day at the Skoda factory at Mlada Boleslav, 50 km from Prague.
The imprint ofVolkswagen design shows clearly on the new Skoda range,
and a policy of commonising the basic platforms and sub-systems is be­
ing instigated across the Volkswagen group from Brazil, through Seat, to
Skoda.

Skoda produce over 200,000 cars a year of which two-thirds are exported,
mainly to other Eastern European countries, but also and increasingly to
countries ofthe ED. Thus, from the safety perspective they conform to the
current requirements ofED Safety Directives, regardless of their final point
of sale. Czech truck manufacturing historically has been a substantial in­
dustry dominated by Tatra, Liaz and Avia. With liberalisation those
companies crumbled; production ofLiaz trucks fell from almost 20,000 in
1989 to 800 in 1995. These companies are now consolidated under a hold­
ing company, Skoda a.s. (a separate company from Skoda cars). Nothing
illustrates the international reshuffling of the automotive industry better
than a conversation with a Skoda a.s. truck engineer who described how
he is currently working on a deal with Hyundai from Korea who will make
pick -up trucks in a Tatra factory in the Czech Republic, 50 percent of which
will be exported, many to Asian and African countries.

THE ACCIDENT SCENE

The Czech Republic defines a traffic death as occurring within 24 hours. If
deaths were standardised to the WHO definition of within 30 days, the
number of deaths would be raised by about 25 percent. If a one-year defi­
nition were used the total would increase by a further 3 percent.

For 1993 the following totals apply:

Number of fatalities:

Seriously injured:
Slightly injured:
Number of reported accidents:
Cost of road accidents:
Cost of road accidents as % of GNP:

1,355
5,629

28,821
152,157

$65 million
1.3%

Of the traffic deaths, the categories of road users were:

Car occupants:
Pedestrians:

Motorcyclists:
Cyclists:
Other:

52%
26%

8%
10%
4%
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VEH/CLE SAFETY IN THE CZECH REPUBLIC 

The definitions of serious and slight casualties do not appear to be well 
defined, at least from our conversation with officials in the Ministry of 
Transport. The ratio of fata1:serious:slight is 1:4:21, for the Czech Repub- 
lic. The equivalent ratios for the European Union are 1: 10:90. This suggests 
not only great differences in definitions of injury categories, hut likely quite 
significant under-reporting of casualties. Ir is hard to believe that the ac- 
tual accident cnnditions would vary so substantially. 

What is notable about the Czech situation is the large proportion of pe- 
destrian, and the small number of motorcyclist, casualties. The latter was 
reflected in our observations of traffic where motorcycles were relatively 
few in number. On enquiry we were told that this was because of the hos- 
tile winter climate, but also because substantial tariffs exist against 
Japanese motorcycles. The maintenance of such tariffs does not appear 
to be an overt traffic safety policy. Of the motorcycles, roughly one-third 
are actually moped riders (less than 50 cc machines). 

Descriptions of "accident causes" are given by the police annualIv. For 1993 
the main "causes of accidents caused by drivers" were as follows: 

5p~ed1ng 
Incorrect drrv~ng 
Not grvlng r~ght  of way 
Incorrect overtak~ng 
Techn~cal defect 

Such descriptions are reminiscent of Western Europe and US analyses of 
accidents in the 1960s, and indeed the general focus of all officials with 
whom we had discussions was based on road user behaviour and how to 
change it. We concluded that much needed to be done in terms of acci- 
dent analysis if effective countermeasures were to be identified and 
introduced. An unsubstantiated faith in education and propaganda was 
prevalent amongst officials, and the idea of objective evaluation of such 
programs was not well established or even understood. 

Paradoxically the investigation of serious accidents by the police and 
forensic scientists is exceptionally goad. Historically there has been strong 
emphasis on forensic investigation of accidents ir~l,$~est Germany, the DDR, 
and the Czech Republic, together with Hungary and orher Central European 
countries. Oile complaint we heard was that liheralisation has decimated 
the qualitv of accident investigation, because the funding of such  
investigations by the Ministrics of'l'ransport and the Interior [responsible 
for the civil police) has b e ~ n  radically curtailed. Forensic sciendists still plav 
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an important role, however, distinct from the police; they are called in to
investigate the more serious accidents for the investigating magistrate.

Perhaps because of this there is heavy emphasis on investigating vehicle
maintenance defects as a potential contribution to accidents. Such does
not appear to be the case in reality, but nevertheless periodic inspection of
vehicles (every year for cars older than three years and trucks every year)
was held up as one of the important safety countermeasures contributing
to accident reduction in the Republic.

VEHICLE SAFETY DESIGN

Nothing illustrates the internationalisation of the automotive industry and
the diminishing role of a small nation in the process of controlling vehicle
specifications better than the changes in vehicle safety design in the Czech
Republic.

Since the 1970s, the Czechs have been represented on the various Economic
Commission of Europe (ECE) committees in Geneva. Czechoslovakia thus
was a party to ECE technical standards and with the agreement of the old
Skoda firm, selectively adopted some of them. In effect however, this was a
voluntary process where the timetable was set by the manufacturer.

With the opening to the West and the takeover of Skoda by Volkswagen the
necessity of meeting EEC (now EU) Directives became imperative. Thus,
new vehicles manufactured in the Republic, whether they are passenger
cars or commercial vehicles, conform to the international requirements of
the EU (although not of course to the FMVSS system of the USA).This has
been achieved by the adoption ofVolkswagen in -house standards at Skoda,
and a necessary transfer of significant technological skills and engineer­
ing to the Skoda plant.

For suppliers within the Czech Republic this process has been achieved
not only through joint ventures with Western companies such as
Mannersman, Autoliv, TRW,etc., but also through joint ventures with West­
ern car manufacturers such as Renault, Fiat, PSAand Volvo who are seeking
low-cost suppliers of sub-systems for cars to be assembled within the EU
countries.

In the communist period the Republic had a well-established MotorVehicle
Research Institute (UVMV) funded by the Government. In 1988 it had a
staff of 630; today it has a staff of 140.Those who were forced to leave were
mainly the young.
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The research of the Institute nras all brit terminated, and its survival was 
only made possible by entering into a joint venture with T W  Bayern of 
Munich, one of a number of official certification testing organisations, 
which test vehicles and components to the regulatory requirements of 
European Type Approval. Now it is largely a test house with TIJV providing 
official certification competence and special facilities. Thus, for example, 
a Czech manufacturer might approach UVMV for Type Approval certifica- 
tion. That will be provided but, depending on the complexity of the tcsts 
needed, the product will perhaps be shipped to Mtinich and tested there. 
Wholevehicle crash tests for example, and some environmental and emis- 
sion testing is now centralised at TUV in Munich, which has joint venture 
test houses in Poland, Northern Ireland, Hungary and Russia, as we11 as 
the Czech Republic. 

T W  in turn competes for certification testing all over the ~vorld. Thus, the 
privatisation and internationalisation of what were national facilities is 
complete. This makes good commercial sense, and by the very nattire of 
the certification process which is reasonably transparent, it probably en- 
sures genuinely uniform procedures for all customers - something that 
was not always present in the past, when certification to safety standards 
was conducted for national champions by national test houses. 

Vehicle safety standards therefore in effect are now set by the Er~ropean 
Commission in Brussels not only for the 15 countries of the European 
Union, but for the Czech Republic and most of the other Central Curopean 
countries. For those with ambitions of joining the EU in the near future, 
this process is important and we were told that what we saw in the Czcch 
Republic was Iargelv true for Poland, Hungary Romania, Slovakia and 
Bulgaria. Particularly for trucks, which are manufactured in all of those 
countries, it is essential that they can compete within the Etiropcan Union, 
so EU certification is a prerequisite. 

INSTITUTIONAL STRUCTURES 

Responsibilities for traffic safety in the Czech Iiepublic are divided between 
the Minisrrgr nf Transport and the Ministry o f  the Interior. There is a Czech 
Gov~rnmental Council fnrrI'rafic Safety (BESIP] which is charged with CO- 

ordinating traffic safev work at the national lex~el and advising the Czech 
Government on traffic safety matlers. 

In practice the Ministry of Transport has direct responsihifities for roads, 
ltheirconstruction and function. The Ministry of the Interior is responsible 
for the police and a section of local authorities, teachers and some special 
interesr groups such as insurance, the Cxech Auto Clu h, trade unions and 
television. 
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The Council for Traffic Safety has a small full-time staff and concentrates
on education and propaganda. Its work program is focused on publica­
tions for schools, television spots on dangerous road user behaviour, the
Young Cyclist Traffic Safety Competition, driver training and encouraging
bilateral contacts with neighbouring countries.

The main council of BESIP meets twice a year. The program of the secre­
tariat for 1995 concentrated on publicity campaigns covering young drivers,
dangerous speed, alcohol and drugs and seat belt use. It also ran a major
media campaign entitled "AButterfly on your Hood". This campaign used
well-known personalities to "reach the hearts and minds" of all road users.
The butterfly on your hood is supposedly to arouse agreeable feelings to­
wards other road users. A million small butterfly stickers were distributed
to schools and 400,000 large butterfly bumper stickers. No evaluation of
this campaign was made.

Overall one must conclude that although the coordination of the two Min­
istries and high-level access to governments on paper appears to be a good
model, in practice it fails because of lack of professional skills in the sci­
ence of traffic safety. Data collection, its accuracy and objectivity require
improvement, and the application of known countermeasures is weak be­
cause of lack of government funding and interest. In a word, the traffic
safety community in the Czech Republic is well intentioned, but pre-sci­
entific, and would greatly benefit from contacts with experienced
professionals in other countries.

In our conversations with officials and engineers we enquired frequently
about any input to any aspect of transport safety from the medical profes­
sion. We received no information to suggest that there was any. This was
surprising considering that in the two neighbouring countries of Austria
and Germany there are thriving national Societies ofTraffic Medicine. This
appears to be one specific area where professional cross-border links might
well generate some latent interest considering the rising number of traffic
casualties and the increasing burden on hospital resources.

CONCLUSION

We are conscious that any short visit to a country is necessarily selective
and likely superficial. This study focused narrowly on vehicle safety and
how it has changed as a result of the demise of communism. The speed
with which Western industry and vehicles have changed the automotive
scene in the Czech Republic in six years is extraordinary. The
internationalisation of manufacturing, marketing, testing, type approval
and research decimated the old structures and institutions. The Republic
is determinedly moving towards EU membership and in many ways its car
industry is already closely integrated into EU ways. Vehicle safety is thus
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largely determined by whatever progress can be achieved through the 
European Commission, and the individual efforts of professionals within 
the industry. 
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The Development, 

Peter Knight and Gordon Trinca 

The goal of all nations should be to prevent motor vehicle crashes 
some of which may result in injuries and death. However, it is 
inevitable that people will receive injuries on the roads, as well as 

from non-vehicle-related causes. 

The effectiveness and quality of the initial assessment and management 
of an  injured person have a significant bearing on the outcome for that 
patient. A properly organised multidisciplinary approach to such a trauma 
victim, utilising establshed protocols for triage and management, will pro- 
vide optimum care. As a result, morbidity and mortality of trauma victims 
may be reduced or prevented and injured workers may be returned to the 
workplace more rapidly. 

The optimum care that may be provided to any injured person in any coun- 
try will depend on the resources, level of education of the public, available 
medicaI and hospital facilities, as well as pre-hospital transport and com- 
munication systems. 

The recognition and realisation of the cost benefits occurring as a result 
of the appropriate care of traumatised persons is the first essential for any 
society irrespective of its level of sophistication. 

In 1976, as a result of a tragedy involving a surgeon whose wife and child 
died in a plane crash in Nebraska, USA, it became apparent to the medical 
community in that area that there was a need for improved trauma care. 
It was also recognised that there was a need for improved care of injured 
people in small community hospitals. The concept of Advanced Trauma 
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Life Support (ATLSTM)matured and an educational program which involved
lectures and practical clinical skills was developed. A prototype ATLSTM
course for physicians resulted. This course was field tested in 1978, in the
USA. The American College of Surgeons (ACS) Committee on Trauma
adopted the ATLSTMcourse in 1979. The major provider of the ATLSTM
instruction and certification course is now the ACSin Chicago, Ill.

This course has undergone revisions and now is accepted as a standard­
ised national trauma program in the Uni~ed States. In the USA in the first
10years after the introduction ofATLSTM,more than 120,000 medical prac­
titioners were trained and probably more than 15,000 trainees pass through
the ATLSTMinstruction courses annually in the USA and Canada.

The course was provided for medical prac,itioners in Trinidad and Tobago
in 1986. The ACS has agreed to permit establishment of ATLSTMin other
countries. Physicians in those countries have been trained toATLSTMstand­
ards. This first occurred in 1987 in Mexico, Central and South America, and
in 1988 in the United Kingdom and Australia.

In Australia the course was provided with the involvement of ACSfaculty.
The course was entitled Emergency Management of Severe Trauma (EMST)
by the Royal Australasian College of Surgeons (RACS)Trauma Committee.
The EMST course was an adaptation of the ATLSTMcourse with modifica­
tions to meet Australasian professional, cultural and language variations.
This course is provided for surgeons, anaesthetists, emergency physicians,
intensivists and rural general practitioners. AllAustralasian surgeons who
obtain their FRACS (Fellowship of the Royal Australasian College of Sur­
geons) have been required to complete an EMST course. The Australian
and New Zealand College of Anaesthetists (ANZCA)also requires Fellows
to successfully complete an EMST course. It is the aim of the RACSthat all
medical practitioners practising in Australia should be trained in advanced
trauma life support skills and be confident in applying these skills in the
most basic of medical environments.

Australasian and ACSfaculty have been involved in teaching the course in
Hong Kong, Indonesia and Papua New Guinea. ATLSTMcourses have also
now been carried out in Israel, Ireland, the Republic of South Africa, and
Saudi Arabia. Currently 16 countries are activelyprovidingATLSTM courses
to their medical professions.

At least one medical school in Canada encourages final year medical stu­
dents to complete the course at approximately their time of graduation.

The content of the ATLSTMcourse is designed to provide care of trauma­
tised persons from the site of injury through to rehabilitation by utilising
standardised protocols.



THE DEVELOPMENI; PHILOSOPHY AND TRANSFER OF TRAUMA CARE PROGRAMS 

The ATLSThl course has 2 levels of presentation: 

1. a provider level; and 
2. an instructor level. 

This latter course is to enable the development of a cadre of physicians 
capable of educating and instructing a country's oi4m physicians in the 
necessary skills of ATLSTv. The coursrs are then given by local physicians 
but there is a regular interchange and involvement of ACS faculty to pro- 
vide the essential maintenance of the quality of the program. Instructors 
and participants benefit from rcgt~lar upda~ing of their skills which should 
usually occur applnximately every four years. 

The primary objectives and principles of trauma management incorpo- 
rated into the ATLSTM course include: 

1. rapid and accurate assessment of a patient's condition; 
2. prevision of rescue and stabilisation on a priority basis; and 
3. early determination that a patient's needs tzrilP likely exceed loca! 

capability and safr  intcr-hospital transfer will be necessary. 

The applicatinn of such principles is also readily transferable to motoris- 
ing nations where the improvement in care will decrease the costs, 
morbidity and mortality of injured victims. This model has been devel- 
oped and designed to be used in varving degrees hy different societies, 
depending on the medical personnel, hospital and other facilities that are 
available. 

A Global Traffic Safety Trust (GTST) delegation of two surgeons with at- 
tachment to the MCS visited Damascus in 1994, at the request of the 
Minister of IIealth of Syria. The purpose of this v is i t  was to assist in the 
development of a trauma service for Syria. The utilisation of some of thc 
principles outlined above was considered appropriate. Subsequently, two 
Syrian surgeons involved in the planning and implementation of the 
trauma program in Syria went to Australia and participated in an EMST 
course in 1996. They returned to Syria and will help train other surgeons 
and emergency physicians to understand thc nccd for such basic trauma 
management principles. 

At the request of surgeons or allied medical staff, courses can be arranged 
through the ACS with the objective oftraining physicians in the technique of 
management of acutely traumatised and burned persons. ACS-invited Vest 
faculty may be augmented and assisted by trained instructor faculty of inviting 
nations as has occurred with Australasian participation in Hong Kong, 
Indonesia and P a p ~ ~ a  New Guinea.Afier such participation, local faculty have 
been trained to instruct and develop fiirther trainees and instructors. 
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A course of instruction for nurses and other paramedics has been
developed.

In 1996, an International ATLSTMmeeting was held in the United States
and representatives from 17 nations attended.

The ATLSTMcourse has truly travelled across the world and trainees using
the original ATLSTMand updated course versions have significantly altered
the outcome of many trauma victims and saved many lives.

This technology transfer has played a major role in initial care and in the
prevention and/ or aggravation of existing injuries.
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The Wcrrt-r,d Yank's '3d.e 
- Tech-nokwv 1 3 ~  

Transfer T\ro~gS 

B.J. Campbell 

PROJECTS RELATED TO TRAFFIC SAFETY 

ver the years, the World Bank has sponsored hundreds of road 
construction projects in developing countries. Increasingly, the 

U Bank has required traffic safety components in such projects. In 
fact, World Rank policy requires that traffic safety andlor nun-motorised 
traffic be addressed in all road projects. 

According to Rarrett and Lundebye (1991),' it was in 1979 that the Rank 
began formally to address traffic safety as part of road construction projects 
they sponsored. A seminar held with the Pan American Health Organisa- 
tionwas an inaugural expression of this interest.When, in 1981, Rank staff 
undertook a review to identify previous road projects having a safety com- 
ponent, they identified 42 prior projects that had included such elements. 
In 9982 the WorIcZ Bank issued informal guidelines pertaining to road con- 
struction projects. The main thrust of the guidelines was as follows: 

1. In all road projects explicit consideration should be given to traffic safety 

2. This wuuld include measures to separate pedestrian and motor vehicle 
traffic. 

3. Pilot safety programs were encouraged. 

4. Traffic safety funding could constitute 5 to 10 percent of total project 
costs, not to exceed five million dollars (US), later raised to 10-12 
million dollars. 
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A 1991 report reviewed 107 road projects and identified 36 with a safety
component.2 In 1992, Ross and Mwiraria produced a report with a project­
by-project assessment, indicating, as might be expected, that some projects
were less successful than had been hoped.2

In the most recent review, authored by a World Bank consultant,3 it was
reported that from 1989 to 1994, about 50 percent of World Bank road
projects had an identifiable safety component. Among 192 projects ana­
lysed, the safety component involved topics as follows:

Physical engineering:
Vehicle inspection:
Road user education:

Highway legislation:
Enforcement:
Post accident assistance:
Accident data:

Safety studies:
Institutional strengthening:
Other:

52
17
15

5

17
4

23
23
33

3

Overall, the safety component constituted about 3percent of total funding.

Early on, World Bank officials recognised that non-motorised traffic was
an important component of traffic in developing countries.3 During the
period from 1980 to 1989, for example, funded projects dealt with sidewalks,
bus passenger shelters, pedestrian bridges, bicycle lanes, pedestrian paths,
bikeways, and provisions for bicycle-drawn conveyances. Aproject in Peru
included loans/credits for purchasing bicycles.

By 1991, Ross, Lundebye and Barrett4 discussed an emphasis on what they
called "sustainability" - projects whose results would hopefully extend
beyond the duration of the funding period.5 According to them, projects
that contribute to "sustainability" might include:

• training;
• introduction of procedures;
• provision of manuals and guidelines; and
• introduction of training courses and teaching materials.

"... the objective should be to establish, strengthen, and develop capabili­
ties of key individuals and local institutions." However, a later report said
"only a few projects had improved institutional capacity to undertake sus­
tainable traffic safety activities beyond the project itself".4
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TRAINING AND CONFERENCES RELATED TO TRAFFIC S A F E N  

World Bank staff and reports from their cons~~ltants  continue to emphasise 
the importance of training, conferences and seminars in addition to direct 
projects as ways to increase awareness and knowledge of the road accident 
problem and its solutions in developing countries. Seminars have been con- 
ducted in Mexico, Eastern Europe and Africa. An early example is the 
conference WorId Bank and other agencies sponsored in Nairobi, Africa in 
1984. The sponsors of that First African Traffic Safety Conference included: 

United NationaI Economic Commission for Africa; 
the Norwegian Agencv for rnternational De.r.elopment; 
the Finland Ministry of Foreign Affairs; 
Viatek Limited, Sureden: 
the Nonvegian Institute of Transport Economics; and 
the Norwegian Trafific Safety Group. 

Traffic safetyworkcarried out by the project sponsors has included projects 
in Tanzania, Swaziland, Zambia, South Africa and Kenya. From this it is 
obvious that a number of organisations from the Scandinavian countries 
have a substantial history of safety efforts in developing countries (scc also 
Chapters Thirteen and Fifteen). 

EASTERN EUROPE INITIATIVE 

A project with a somewhat different rhrust was carried out in Eastern 
Europe by officials whose experience has been largely in government policy 
and financing. The study team, sponsored by the World Bank, was 
composed of C. Gerondeau, J.B. Bouzigues, D. Ellinghaus, A. Hobbs, I? Lowe 
and J. Ial l ."  Their effort addressed traffic accident problcms in Bulgaria, 
Hungary, Poland, Romania, the Czecli Republic, and Slovakia. 

While these officials were not themselves technical experts in safety, their 
report prc-supposes a high level of awareness nf safety needs on the part 
of other officials in the Eastern European countries in question. 

Within thar framework, Gerondeau and his team addressed how to finance 
ongoing and new efforts through tax revenues, insurance and the like. 
Notahly, they addressed institution building at its very foundation - "how 
can provision be made to establish the financial base necessaryto support 
programs and officials in order that they may carry fonvard a country-wide 
traffic safety effort?" Technical experts in safelty can help to initiate a project, 
b t ~ i  the question is whether there is sufficient institutional strength to 
sustain the effort after the experts have departed. If  an institutional base is 
estahlished, [hen traffic safety technology transfer can begin to flourish 
through training, videos, technical reports and in-country projects. 



CHAPTER EIGHT

I 82

PROBLEMS RELATED TO TRAFFIC SAFETY PROGRESS

Their extensive experience in funding traffic safety efforts in developing
countries has provided for World Bank staff and their consultants a famili­
arity with the range of problems facing developing countries and
constituting barriers to success of safety initiatives. Problem areas identi­
fied by World Bank officials and their consultants include the following:

• Lack of accident and traffic data, making it difficult to delineate the
problem in these countries;

• Lack of accountability for the projects since there is normally no
evaluation mechanism.

• Often a lack of inter-ministerial coordination;

• Due to the lack of institutional strength, and the lack of trained and
funded staff, there is too often a lack of project "sustainability" once
the externally funded project expires; and

• Because of the many urgent, competing needs in developing countries,
the lack offunds, and the problems mentioned above, sometimes key
officials may not assign a high priority to traffic safety.

Sometimes the lack of funds is doubly punishing. Some countries lack
money to maintain vehicle inspection and vehicle weighing equipment. This
means that revenue generating equipment falls into disuse and the revenue
is lost. One country lost hard currency amounting to about one half million
US dollars per year from inability to finance the repair of the scales used to
detect overloaded trucks passing through from other countries.

POLICY RELATED TO TRAFFIC SAFETY

The World Bank has evolved a policy on traffic safety through the years.
Further, in reports and documents prepared by staff and consultants, ad­
ditional policy elements have been advanced for consideration. These
elements are often worked into project funding:

1. As noted above, Bank policy has evolved to the point that all road
projects must have a component that addresses safety and/or non­
motorised traffic.

2. Before funding projects, the Bank must assess in each area the "levels
of awareness" ofthe safety problem. Unless local officials are aware of
their safety problem and are committed to addressing it, there is little
hope of success. A consultant recommends guidelines for assessing
three levels of local awareness and suggests suitable kinds of projects
that might be funded.
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3. As noted earher, in projects undertaken through external funding, it is 
necessary to know the degree to which changes can be sustained by 
the country beyond the duration of the project. m i c a 1  projects or 
activities believed to contribute to "sustainability" include training, 
introduction of procedures, provision of manuals and guidelines, and 
introduction of training courses and teaching materials. The objec- 
tive is to attempt to establish and develop capabilities of key individuals 
and locaI institutions. 

4. As a way of trying to assess such qualities as "!eve! of awareness" and 
"sustainability", a consultant recommends a safety audit or checklist. 
This consultant, in fact, prepared avery lengthy and detailed checklist 
to be filled out for a given country. The checklist is intended to enable 
characterisation of the level of safety that exists in the countryfi 

5. Also of concern is the question of monitoring and evaluation of 
projects. Little evaluation is in evidence. Pre-project studies are some- 
times done, but post-project evaluations rarely are carried out. Of 
course, this failure to evaluate traffic safety initiatives is also quite com- 
mon in developed countries. 

6. One barrier to evaluation is the lack of adequate dala to form the basis 
for an evaluation. One consultant report endorses use of the Trans- 
port Research Laboratory (UM accident data system for this purpose. 
\Uiile some World Bank staff agree with this suggestion, other staff 
members question whether an initial data system as detailed as that 
maintained by the TRL investigators is needed. One World Bank staff 
official observed, merely for illustration, that it might be initially suffi- 
cient to "knoru six things about fatal accidents". 

Both const~ltants andI\rorld Rankstaff have suggested that it ~ w u I d  be use- 
ful for the Bank to publish a Traffic Safety Poli~y document, rv11ich would 
give directions to operational Bank staff and to appropriate authorities in 
borrowing countries. Recommendations in one report include: 

1. The World Bank should establish a data bank of aP1 traffic safety and 
non-motorised traffic projects. 

2. World Rank staff should monitor benefits from earlier traffic safety and 
non-motorised traffic projects. 

3. In considering whether to fund projects, the LZrorld Bank staff should 
make front-end assessments of the "level of awarcncss" of safety and 
fund them accordingly. 
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4. World Bank staff should cooperate with international organisations
by arranging seminars and fact-finding missions.

5. There should be a standard project report format specific to traffic
safety projects (rather than the more generalised project report form
that covers multiple project types).

6. An audit evaluation is recommended.

7. A consultant report concluded that strengthening of the country's traf­
fic safety infrastructure is important. Without full commitment by the
borrowing country's government, the process will not be successful.
Therefore, in the consultant's view, several preconditions are neces­
sary before a loan should be made:

(a) awareness at the highest level of government of the importance
of traffic safety;

(b) a traffic safety coordination agency must be in place; and
(c) adequate funds must be provided for that coordinating agency to

conduct safety studies.

The World Bank plays a pivotal role in traffic safety in developing coun­
tries. By requiring a safety component in all road projects, much can be
done. This can serve as a means to develop a cadre of traffic safety special­
ists in the recipient country, which surely must be at least one important
aspect of realising "sustain ability".
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I ntcrnational cooperation activities by the Japanese Government are 
conducted under a program referred to as Official Development 
Assistance (ODA). As in other fields, ODA in the road, and traffic safety, 

sector involves bilateral and multilateral cooperation. 

Bilateral cooperation is in the form of either grant aid and technical 
cooperation or low-interest loans for developmental projects. Grant aid 
differs from loans in that there is no requirement to repay the grant. 
Technical cooperation includes the provision of experts to conduct 
investigative stlrveys, to assist in the conduct of deveIopmenta1 projects, 
and to train local personnel. Training courses are also offered in Japan for 
technical and management personnel from developing countries. 

Three government authorities are responsible for Official Development 
Assistance. The Overseas Economic Cooperation Fund (OECF1 handles 
loans. Grant aid is the responsibility of the Ministry of Foreign Affairs and 
technical cooperation is coordinated by the Japan International Cooperation 
Agency (JICA), which is itself part of the Ministry of Foreign Affairs. JICA 
was estabIished in 1974 as the sole agency of the Government of Japan for 
the implementation of an expanded level of technical cooperation by Japan 
with developing countries. The actual technical cooperation is carried out 
by relevant Government Ministries and private organisations. 

Multilateral cooperation usually comprises aid in the form of financial 
contributions to international organisations such as the Organisation for 
Economic Co-operation and Development (OECD) and the United Nations 
Economic and Social Commission for Asia and the Pacific (ESCAP). 

In addition to Japanese Government activities in the transfer of traffic safety 
technology to developing countries, there are also non-government bod- 
ies, such as the International Association for Traffic and Safety Sciences, 
which are active in this area. 

This review presents some examples of these approaches to technoIogy 
transfer. It is based on discussions with staff of the Ministry of Transport 
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and other agencies and draws heavily on published material, notably a
review of Japanese aid for road traffic safety by Nagasawa, Kitani and
Umezawa.!

BILATERAL AID PROGRAMS

Technical Cooperation on Developmental Projects

Technical cooperation on developmental projects usually has three char­
acteristics:

1. Experts from Japan are provided to work in the other country for a
limited period, often to conduct development surveys.

2. Personnel from the recipient country are provided training, either in
the recipient country or in Japan.

3. Equipment and materials are supplied to carry out projects.

Whenever possible, an attempt is made to combine these three forms of
cooperation in the identification of the need for, and the execution of, a
particular project or group of similar projects, dealing with road transport
and traffic safety. This is usually approached by the establishment of
centres for technology transfer. To give some idea of the scale of the activi­
ties of a centre for technology transfer, or a "centre project" to use the
common term, as many as 10 experts may be assigned to work in the other
country for periods of a year or more, up to 20 local trainees will become
part of the staff of the centre, and up to half a billion yen may be made
available for the provision of equipment and materials.

"Centre projects" have proven to be a very effective and efficient method
of technology transfer. As noted by Nagasawa et al.,! "the chief advantage
of these comprehensive projects is the formation of 'technology bases' in
the recipient countries themselves". Ideally, Japanese experts not only train
local personnel but more in-depth professional development also takes
place through the discussion of ways to resolve problems that arise in the
course of the project. Two examples of centre projects that have a traffic
safety component are described briefly below.

Philippines Transport Training Center (TIC)

The Philippines Transport Training Centre was established in Manila in
1977to foster technically competent traffic and transport engineers through
practical training. It evolved from a recognition of a shortage of road engi­
neers in the Philippines. The recognition of this problem came about during
a Japanese Ministry of Construction study, arranged through HCA, and in-



tended to prepare a comprehensive transportation facilities plan for Ma­
nila in the early 1970s. From the outset, the Centre has been directed by a
citizen ofthe Philippines. From 1977 to 1983, the six-year duration of the
project, the Japanese chief adviser was supported by a total of nine Japa­
nese experts drawn from the Ministry of Construction and the National
Police Agency and equipment was provided with a value of 600 million
yen.

The activities of the TTC were centred on training courses in traffic man­
agement, traffic engineering and transportation planning. Components
of the first two of these courses were directly related to traffic safety. The
instructors were Filippino, with the Japanese experts assisting with sug­
gestions and recommendations. The trainees typically were graduate
engineers who were working for transport-related government agencies.
Almost 400 trainees completed the courses during the six-year period.

From 1979 to 1982, seminars were conducted byTTC instructors in regional
cities of the Philippines. This enabled a larger number of transport profes­
sionals (almost 600) to attend the seminars than would have been the case
had the training sessions been held in Manila. It also provided the TTC
instructors with first -hand experience of conditions in a wide range of re­
gional areas.

From the beginning of the project, research and consulting activities by
TTC staff were given high priority, often with the provision of equipment
from Japan and the assistance ofJapanese experts.

The formal TTC project ended in 1983, but Japan has continued to send
research workers to the Centre on an annual basis. It is clear that this project
was an excellent example of technology transfer and the benefits to both
the Philippines and neighbouring countries continue to be realised. TTC
receives trainees from ASEAN (Association of South East Asian Nations)
countries and is evolving into a research institution affiliated with the Uni­
versity of the Philippines.

Road Traffic Management Cadre Training Center in the
People's Republic of China

In 1984, land for a Road Traffic Management Cadre Training Center was
acquired in Wuxi by concerned agencies of the Government of the People's
Republic of China (PRC). The establishment of the Center was carried out
under the supervision ofthe Public Safety Department. In the mid-1980s
the PRC Government asked the Japanese Government for technical assist­
ance to train Cadre staff in traffic management.

JAPAN
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In a similar manner to the work in the Philippines, the Japan International
Cooperation Agency (JICA) assessed the request by sending study teams
to China in 1987 and 1988, resulting in the creation of the Project of the
Road Traffic Management Cadre Training Center under an agreement be­
tween the two countries at the end of 1988.The aim ofthe five-year project
was to contribute to the improvement of traffic management technology
in China by means of the transfer of Japanese technology. The construc­
tion of a traffic control system, including a control room, was completed
at the Center in 1991. Professionals from Japanese companies were pro­
vided on a short-term basis to help commission the traffic control system
and train Chinese staff to operate it.

As the only training centre for road traffic management in China, trainees
included lecturers of the Police Academy from all parts of the country as
well as Training Center staff themselves. The curriculum includes not only
traffic management but also traffic accident prevention, vehicle and driver
management and traffic psychology. The training also includes field sur­
veys and experimental work. Each year, 16 candidates for Chinese
counterpart lecturer positions are either recommended by the Public Safety
Department or selected by the Center. They are required to have either a
university degree or more than five years' experience in traffic manage­
ment, as well as language ability in either English or Japanese, among other
attributes, and must pass an examination. Some of the Chinese lecturers
have attended training courses in Japan. These courses include the obser­
vation of traffic safety education programs, lectures at the National Police
Agency and visits to the National Research Institute of Police Science, a
driving school and a driving licence centre.

In order to facilitate the process of technology transfer, JICA, in 1989, re­
quested establishment of an internal Chinese committee at the Road Traffic
Management Cadre Training Center. This committee has responsibility for
a wide range of matters, including the curriculum, selection of trainees,
project evaluation, technology transfer and public relations. A study team
was sent by JICAto evaluate the project in 1989 and another team was sent
in 1992 to review progress.

Traffic Safety Plan for Roads in the Kingdom of Thailand

The Royal Thai Government requested technical assistance from the Japa­
nese Government in the development of planning for traffic safety on all
roads administered by the Department of Highways (DOH). JICA assem­
bled a study team which worked in Thailand for 20 months from May 1983.
This team reviewed DOH data collection systems and methods of analy­
sis, developed ways to identify hazardous road locations, prepared technical
guidelines for traffic safety facilities, and provided guidance on long- term
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planningfor traffic safety. Some of these tasks were demonstrated by means 
of a case study and experimental work. 

Group Training Courses in Japan 

JICA sponsors a lxge number of seminars and courses in Japan each year 
"to provide training opportunities to engineers and administrative staff who 
are expected to lead the nation-building efforts of their countries". The 
trainees receive technical training at various institutions in Japan, become 
more familiar with Jzpanese customs through making friends with local 
people, and return to their home countries to put their learning into prac- 
tice. These individuals "... are also expected to serve in the future as'bridges' 
between their countries and Japan".' The f o l l o ~ n g  examples of seminars 
in the traffic safety area give an indication of the types of topics covered. 

Seminars on "Safe Driving Instructor Training" and "Driving License Ad- 
ministration" are conducted by the Traffic Bureau of the National Police 
Agency of Japan under an agreement with JICA. The National Police Agency 
is part of the Ministry of Home Affairs. As the titles indicate, the former 
seminar deals with the Japanese approach to driver training both before 
and after a driver's licence has been issued for the drivers of cars and heavy 
vehicIes and also motorcyclists. The Iatter deals with the administration of 
the driver's licence system in Japan, the Road Traffic Law and the associ- 
ated penalty structure for offenders, and the Inform a ti en Processing Centre 
of the National Police Agen~y. 

The Japanese Ministry of Construction has offered the "Seminar on High- 
way Construction" annually since 1966, again in cooperation with JICA. It 
includes traffic safety related units in the curriculum, such as traffic engi- 
neering and the design and application of roadside barriers. More than 
200 persons from 17 countries have attended this seminar. 

A JICA Group Training Course in %Administration System for MotorVehicFes" 
has been offered anntially since 1983 to a total of more than 100 participants 
from 33 c~unt r i es .~  The purpose of the course is tn enable the participants 
to understand the administrative systems for motor vehicles in Japan 
including the relevant laws, rules and regulations. By so doing, the 
participants are then expected to devise suitable managerial andlor 
operational plans for vehicle inspection and registration in their own 
countries and to become advocates for the introduction of such plans on 
their return home. 

Harmonisation of Vehicle Standards 

While the matter of harmonised vehicle standards mainly concerns the 
major automobile manufacturing cotintries, thc Japan Automobile 
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Standards Internationalization Centre (JASIC) also assists developing coun- 
tries to establish technical standards for road vehicles, and the associated 
conformiq assessment techniques, according to the road and traffic con- 
ditions in those countries. This is done with a recognition of the need to 
balance the desirability of trade liberalisation with safety and environmen- 
tal issues in developing countries. 

PARTICIPATION IN ACTIVITIES OF MULTILATERAL 
AGENCIES 

As noted above, multilateral cooperation usually comprises aid in the form 
of financial contributions to international organisations such as OECD and 
ESCAP However, Japan has also participated in seminars convened by 
multilateral oxganisations. 

For example, a study tour on road accident prevention was convened by 
ESCAP and conducted in several cities in Japan in 1986. The seminar was 
attended by participants from Japan and 11 other member countries of 
ESCAP. The recommendations from this seminar included encouraging 
developing countries in the E S U P  region to establish national traffic safety 
councils at Prime Ministerial level, as in Japan, the enactment of appropri- 
ate motor vehicle legislation, and the development of a means to identify 
and correct accident blackspots. Another recommendation was that the 
definition of major terms relating to accidents should be standardised 
within the ESCAP region. 

JAPANESE NON-GOVERNMENT ORGANISATIONS 

International Association for Traffic and Safety Sciences 

The International Association for Traffic and Safety Sciences (IATSS) is one 
of Ithe best known Japanese non-government organisations involved in 
technology transfer of road traffic safety. Established with financial sup- 
port from the founders of the Honda Motor Company, and from that 
Company itself, it conducts international symposia in both developing 
countries and in Japan on a wide range of transport-related matters. It also 
convenes the IATSS Forum which is held in Japan with the participants 
being drawn from developing countries, mostly from those in South East 
Asia, with financial support from the founders of IATSS. Safety is one corn- 
ponent of the extensive study program which comprises an MTSS Forum. 

The Singapore Safety Driving Centre 

The Singapore Safety Driving Centre and associated activities illustrate a 
combination of government and non-government activity in technology 
transfer in the traffac safety field, specifically motorcycle operator training. 
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Technics! cooperation with Singapore began in 1954 under the auspices 
of JICA. In the early 1980s the Singapore Government established a com- 
mittee to investigate ways to reduce the frequency of traffic accidents. This 
led to a decision, in 1982, to approach the Honda Mntor Company for 
assistance in the design, construction and operation of a motorcycle train- 
ing centre based on the Japanese model. The resulting Singapore Safety 
Driving Centre Ltd., incorporated in 1983, was a joint venture between 
the Singapore and Japanese private sectors. 

In 1984 the Singapore Government asked the Japanese National Police 
Agency, through IICA, for technical cooperation on its traffic safety pro- 
gram and a team of experts from Japan was sent to Singapore. One of the 
recommendations of this team was that the L-plate system for motor- 
cycle licensing he replaced with off-road rider training as in Japan. The 
Singapore Traffic Police acted on this recommendation and the Govern- 
ment contracted with the Singapore Safety Driving Centre (SSDC) tn 
conduct the off-road training, usingprivatedriving instructors whose skills 
and ability were upgraded by Japanese and Singaporean instructors." 

SUMMARY 

Japan is one of the most active of all countries in transferring road t r a fk  
safety technology $0 developing countries. Its programs have displayed 
considerable sensitivity in ensuring that local professionals are trained to 
a level which will enable them to maintain new or more advanced meth- 
ods of operation after the formal technical assistance program has ended. 
The example of the Singapore Safety Driving Centre shows that the ben- 
efits of technology transfer nccd not be confined to the less developed 
countries. Indeed, technology transfer activities in the area of harmon- 
isation of automnbile standards have benefits for Japan also, as well as for 
other countries which are major producers of automobiles. 
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ILhited. States Of 

B.I. Camp bell 

INTRODUCTION 

he United States of America has a comprehensive traffic safety 
program that involves all levels of government and many private - organisations: 

1. The US national government: The federal government of the United 
States has a rather Iimi ted role overall, but does finance most govern- 
ment research. Its particular role of research and the setting of safety 
standards for the states and the automobile industry results in exten- 
sive research and demonstration projects, which in turn have resulted 
in hundreds of reports and manuals which comprise an extensive li- 
hrary of materials, some of which have the clear potential to be useful 
in developing countries. 

2. State governments: The primary responsibility fox administering traf- 
fic safety activities in the USA falls to the 50 individual states. Through 
state departments of transportation, motor vehicles, and police, and 
through state courts, the process of driver licensing enforcement and 
control is carried out. Most states conduct few research or evaluation 
studies, but in some states professional personnel are available who 
could provide useful assistance to olficials in rnotorising countries. 

3. Coca1 governments: 1,ocal governments have responsibilities for traf- 
fic enforcement, pedestrian control, and city streets. 

4. Universities: A considerable cadre of prafessionaIs in traffic safety are 
on the staff of US universities, most sr~pported by research programs 
of the US Government. These professors and research specialists can 
provide training to those in foreign countries, through on-site lectures 
and projects, and through education of foreign students in academic 
residence in the Unitcd States. 



. . - - . . . -. . . 

CHAPTER TEN 

5. Private organisations: Many private organisations in the USA have a 
stake in traffic safety. Some are political advocacy organisations, and 
a few are technical organisations. In addition, there are companies 
that specialise in work in developing countries, carrying out construc- 
tion projects and building roads. Some of these may purport to carry 
out traffic safety activities. 

With all these government and private organisations in operation, expen- 
ditures for traffic safety are very heavy indeed, although it is not easy to 
identify with certainty all the activities that are strictly safety in nature. In 
addition, the USA is the most thoroughly rnotorised of the world's large 
countries, and has been highly rnotorised longer even than other devel- 
oped nations. 

There is an enormous reservoir of knowledge, publications, and person- 
nel that could provide a great deal of technoPogy transfer of traffic safety to 
officials in motorising nations, if only there were the will, the budget and 
the administrative mechanisms to do so. However, the USA has compiled 
only the most modest record in providing such traffic safety technology 
transfer. 

The following pages present information gained from interviews with offi- 
cials in some of the major private and public agencies. 

1. US Government agencies: 
National Highway Traffic Safety Administration (NHTSA); 
Federal Highway Administration (FHWA) 
Center for Disease Control (CDC) and 
Agency for International Development (AID). 

2. Private organisations: 
American Association of MotosVehicle Administrators (AAMVA). 

3. Universities: 
Texas A & M University; 
University of Michigan; and 
University of North Carolina. 

GOVERNMENT AGENCIES 

National Highway Traffic Safety Administration (NHTSA) 

The National Highway Trafic Safety Administration (NHTSA) is the lead 
traffic safety agency of the US Government. NHTSA has a mandate for ac- 
tivities in virtually every segment of traffic safety. This includes research, 
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regulation, and enforcement in the area of  noto or vehicle crash safety. Due 
to the ideological preferences of agency administrators during the initial 
decades of NHTSA's existence, the major focus has been in this area of 
motor vehicle crash safety However, the agency also has a mandate and 
has a record of activities in the broader scope of traffic safety. This includes 
accident prevention activities as related to driver factors, occupant re- 
straint programs for both adults and children, alcohol controI activities, 
driver licensing, and driver education. In fact, between the activities of 
NHTSA and those of the Federal Highway Administration (discussed on 
subsequent pages), the programs cover nearly all categories associated 
with a comprehensive program in traffic safety. 

As a rcsult of three decades of major funding of research, demonstration 
projects, public information activities, acquisition of accident data and 
the like, MHTSA has accumulated a vast archive of program reports, in- 
struction manuals, public information campaign ideas, and a host of other 
resources. Inclz~ded in this are many publications and reports which cozlld 
be of use, either in their present form or with modest modifications, to 
officials in developing countries. 

NHTSA is also involved in the international aspects of traffic safety NHTSA 
is the leader of the series of international efforts and conferences relating 
to Experimental SafetyVehicles. It is a major participant in a series of World 
Injury Conferences. NHTSA officials reg~larly confer with officials from 
many developed nations such as New Zealand, Sweden, France, Canada, 
the Netherlands, and Germany. Within NHTSA there is a specific activity 
of an  international nature, located in the Office of the  NHTSA 
Administrator. Mr. Clive Van Orden, an  official in that office, was 
interviewed. It appears from discussions with Mr.Van Orden that this office 
deals mainly with the matter of international harmonisation of motor 
vehicle safety regulations. To a considerable extent this topic is inherently 
associated with developed nations rather than developing nations, simply 
because the manufacturers of motor vehicles (those with the greatest 
business stake in motor vehicle safety standards) reside primarily in the 
most highly developed and motorised nations. 

However, to a certain extent, harmonisation of standards involves motor- 
ising nations as well, in that even nations who import all of their motor 
vehicles may have interest in setting standards in the interest of their dti- 
zens, and some of these standards should deal with safety. Illustrative of 
NHTSA work in this area are the activities of the Asia Pacific Economic 
Cooperation (APEC). Eighteen economies are represented in this forum 
and they include the USA, Canada, China, Jndonesia, Japan, South Korea, 
Mexico, New Zealand, Philippines, Singapore, Taiwan, Thailand, Rrunei, 
Papua New Guinea, Malavsia, and Chile. Within the framework of this er- 
ganisation, NHTSA is participating in a road transport project whose 
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objective is to promote harmonisation of vehicle standards. Analysis is 
aimed to identify commonalities and divergences. The goal stated by 
NHTSA officials is to seek harmonisation and to seek participation of na- 
tions covering a range of degree of motorisation. 

The goal is to elevate the standards in countries where a higher level of 
vehicle safety might be desired, and to harmonise the standards among 
nations, which will, of course, be useful to the automobile producers and 
to consumers. Thus, in this one area, it is clear that NHTSA is involved in 
some technologytransfer in trafic safety that applies in part to developing 
nations. 

However, it is also clear that NHTSA does not have a program or activity that 
involves comprehensive traffic safety assistance to developing nations. There 
is a considerable range of topics that could be considered. This could include 
dissemination of materials at thesimplest level, but might also include training 
(whether in the USA or in the home country in question), as well as on-site 
projects. However, except for the marrow topic mentioned above, there is 
apparently neither mission, budget, nor staff to support NHTSA in providing 
traffic safety assistance to officials in motorising countries. 

Dr. John Eberhard was also interviewed. Dr. Eberhard is a senior official in 
NHTSA and has been on the staff since the earliest years of the agency He 
reports that, in his experience, activities are largely confined to providing 
materials in response to official inquiries, which come mostly from devel- 
oped countries. Naturally, materials are sent in response to these requests. 
His experience is that there are few inquiries from oficials in motorising 
nations. As illustration, it was mentioned that materials had been sent to 
officials in Israel, Russia, a Scandinavian country, South Korea, New Zea- 
land, and Switzerland. Obviously this list is only illustrative, for it is certain 
that numerous other requests for information were honoured. 

Dr. James Hedlund was also interviewed. Dr. Hedlund is another senior 
official with Iong time service in the agency. He has supervised a number 
of offices, including those dealing with accident data bases, and with alco- 
hol as a safety problem. His comments are consistent with those of Dr. 
Eberhard. As an illustration, his recollection of the recent past calls to mind 
only a single contact his group had with an official from an Eastern Euro- 
pean nation. Both Drs. Eberhard and Hedlund pointed out that NHTSA 
resources are shrinking in several areas, with the obvious implications that 
new initiatives in this area are less rather than more likely in the future. 

Thus, in summary, NHTSA has a negligible level of present or past activity 
pertaining to the transfer of traffic safety technology to individuals and 
organisations in motorising countries. I t  would seem that NHTSA has no 
particuIar history or mission that would extend its traffic safety expertise 
to motorising nations where increased traffic safety is so much needed. 
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Federal Highway Administration (FHWA) 

The Federal Highway Administration is an old time federal agency whose 
responsibilities include, among other things, a pivotal role in highway con- 
struction in the USA. It helps states to finance road building, finance 
research programs, and demonstration projects. FHWA has a role in the 
safety aspect of the roadways. The FHWA also has a mission and a mech- 
anism for Technology Transfer (TT) to nations in Central and South 
America, many of which are motorising nations with high levels of traffic 
injuries and death. 

The following information is based on an i n t e ~ e w  with Mr. Greg Speier of 
FHWA. Mr. Speier is assigned to work within the framework of the Pan 
American Highway Institute (PAHI), an  arm of the Organisation of Ameri- 
can States. In part, FHWA carries out its international work through this 
mechanism. Through the work of FHWA and PAMT, a total of 65 designated 
Technology Transfer Centres have been established throughout the Arneri- 
cas, and the Secretariat for this endeavour is provided by FHWA through 
Mr. Speier. 

Most of the technology transfer activity accomplished through that mecha- 
nism is nat in the area of traffic safety per se, but rather is in the broader 
area of highways. However, same activity deals with traffic safety. Illustra- 
tive of the safety work is the invitation to Mr. Speier by Argentina officials 
in 1995 to speak at a one-day safety conference. Mr. Speier made a safety 
presentation, and spoke Spanish. A proceedings in Spanish is being pre- 
pared. Mr. Speier is fluent in both Spanish and English. His success 
underlines by contrast the problem that few US traffic safety professionals 
can speak Spanish or any other non-English language. 

A part of the TT activities accompIished through PAHI is the distribution 
of short articles - 15 pages or so - to all the centres. These are printed in 
English but so far few of them have addressed safety topics. In another 
project, IYHWA has a contract with the International Road Federation, by 
which the audio portion of a considerable number of existing training 
videos are being translated into Spanish. Apparently three of the videos 
relate to safety topics. Of course, many people in South America speak 
Portuguese. 

Mr. Speier is the only full-time person involved in technology transfer to 
the Americas. However, he receives part-time help from another staff mem- 
ber, and has a contract with a firm that provides an office operations 
manager and a secretary, both ofwhom speak Spanish. Mr. Speier also has 
a rotating "loaned" staff, under which someone comes from a Central or 
South American country and works at FtIWA for a year. An attempt is made 
to keep three such visiting officials in residence at all times. 
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It should be noted that FHWA funded a pilot study (carried out at the Uni- 
versity of North Carolina Trafic Safety Research Centre by this writer), in 
which the elements of a series of traffic safety courses were laid out. In this 
report a dozen or so topics were set forth such as could be presented in 
Central or South America, and suggestions were made as to course content, 
reference materials, and names of persons who might teach the courses. 

Funds are a first and foremost barrier to more FHWA work in foreign coun- 
tries. If, for example, FHWA staff were to travel to another country to pro- 
vide on-site assistance (usually not in the safety realm), FWAwould have 
to recoup the cost from some source external to their own budget. Few of 
the countries in need of assistance are able to contract for it. 

Other barriers cited by Mr. Speier include the turnover of officials. Political 
officials in some of the Central and South American countries sometimes 
remain in their position for about 18 months. The next appointee may wish 
to change program direction. Still, some endeavours are under way Chile 
now has a traffic accident data base capability and has offered to process 
highway accident data from other countries. 

Mr. Speier is highly effective in what he does, and he does it mostly with a 
one-person staff - himself. Not a great deal of what he does is safety re- 
lated, but some of it is, and more of it could be. There is intense interest in 
safety in the recipient countries. Note also that the safety mission of FHWA 
is, naturally, confined to that of the roadway component itself. FHWA's 
mandate does not cover the entire safety spectrum that NHTSA does. It 
does not appear that there is any precedent at all for NHTSA to be involved 
in the TT activity of FHWA. 

There would seem to be a ready-made mechanism for NHTSA to use the 
FHWA TT Centre mechanism to provide a broader array of TT in traffic 
safety. Certainly it would be useful to use this mechanism in the areas of 
alcohol programs, driver licensing topics, and traffic accident data issues, 
to name but three. However, that has not happened, and does not seem 
likely to occur in the absence of a clear mandate to do so, with staff as- 
signed to support the effort. That leaves the situation with the reality that 
the USA has a great deal of know-how and resources that could be used in 
Central and South America where road accident rates are very high indeed. 
However, the USA is not engaged in traffic safety technology transfer to 
any appreciable degree. 

National Center for Injury Prevention, Centers for Disease 
Control and Prevention (CDC) 

Interviews were conducted with Dr. David Sleet, Acting Director, Division 
of Unintentional Injury Prevention, and Dr. Julie Russell, Team Leader for 
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the MotorVehicle Injury Prevention Team (both of whom work in the topic 
area of motor vehicle injuries). Historically CDC has had a rather obvious 
international component to its activities - diseases don't pay much at- 
tention to political boundaries. CDC has an International Health Program 
Ofice which includes a Field Epidemiological Training Program. This of- 
fice has CDC physicians assigned in 18 developing countries, and when 
in-country physicians manifest interest in traffic safety, the local CDC phy- 
sician helps where possible. Given this international context, it is perhaps 
not surprising to find that CDC has been involved in some traffic safety 
technology transfer to developing nations. CDC has no specific staff or 
budget for suchTechnology Transfer; however, from time to time they have 
become involved. 

CDC hosts many international visitors I V ~ O  come to CDC for consuItation 
on motor vehicle injury problems. One CDC researcher spent a month in 
Japan assisting that government on the topic of causes of childhood inju- 
ries, including motor vehicle injury. Another travelled to rsrael to assist in 
developing a book on injury in Israel. These countries are, of course, highly 
developed. More to the point, however, students at Emory University in 
Atlanta have worked with CDC staff on motor vehicle injury in Africa. Re- 
cently, six physicians from the Thai Ministry of Public 1Tealth visited CDC. 
They sought information to improve hospital-based data systems to iden- 
tify motor vehicle related injuries. These physicians are planning a project 
with the Ministry ofTransporl and Communication to link police and hos- 
pital records on motor vehicle injuries. CDC presumably has the 
opportunity to encourage pubIic health professionals who visit from de- 
veloping countries to consider the motor vehicle a public health problem 
and to establish collaborative efforts with the Transportation ministry in 
their respective countries. CDC has also begun development of the I4rorld 
Injury Network, a computedsed information and resource network that 
u~ould reach many developing nations. 

Through the aforesaid international mechanism, CDC has from time to 
time provided short-term assistance to officials in Saudi Arabia, Thailand, 
Spain, Colombia, Israel, Brazil, Japan, and Italy. Not all of these countries 
would clearly be categorised as motorising nations. Moreover, the assist- 
ance ordinarily does not extend to in-country projects of significant 
duration. CDC assistance includes short-term consultations on epidemi- 
ology, intervention development and evaluation, and development of data 
systems for ongoing surveillance. 

On a longer term basis, CDC carried out a hw-year cooperative studyrvilh 
Egypt. This project covered all phases of injury including road traffic inju- 
ries. Egyptian and US staff prepared and published a short book on the 
project. Asecond example is in Brazil, where staff provided a workshop on 
surveillance and evaluation of motor vehicle injuries. These examples serve 
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to highlight the difference between longer term projects as distinguished 
from the more common practice of a single lecture or lecture series. 

The World Health Organisation (WHO) has an accident prevention group 
under Dr. Claude Romer (in Geneva). That ofice has designated a series of 
Collaborating Centres around the world, of which the Centers for Disease 
Control is one. Illustrative of CDC cooperation with this WHO program is 
the fact that WHO contracted with CDC to identify successful injury con- 
trol initiatives in developing countries, and most of the examples CDC 
found were in the traffic safety area. 

To advance TT activity, staff of the Injury Centre seek to orient those in the 
international office to regard motor vehicle injury as part of their mission, 
and have had some success in this regard. There is also awareness of the 
necessity to find interventions that are both effective and inexpensive - 
not an easy task. The work of CDC in traffic safety for developing countries 
is not extensive, but there is significant potential. Dr. Russell expressed the 
view that the medical establishment in many developing countries has 
good awareness that traffic safety is a significant problem in their coun- 
tries, and often have the prestige to be a significant influence within their 
country to rouse their government to action. 

Even more than F W A ,  and unlike NHTSA, CDC has an international mis- 
sion. There has been some technology transfer of traffic safety inforrna- 
tion to developing countries. However, these activities are neither funded 
as such, nos staffed. Also there is no indication of any particular coopera- 
rive efforts between FHWA, CDC, and NHTSA as regards traffic safety as- 
sistance to developing nations, although CDC does have cooperative agree- 
ments with the US Department ofTransportation which would enabIe such 
collaboration to flourish were there a determination to do it. One could 
visualise that quite an expansion of the flow of traffic safety information 
could be accomplished if NHTSA and CDC were to take advantage of the 
FFTWA Technology Transfer mechanism through PAHI, and if FHWA were 
to expand the traffic safety content of their technology transfer activities. 

Agency for International Development 
An interview was conducted with Mr. Vincent Cusarnano of the Policy Of- 
fice of the US Agency for International Development (AID), an agency that 
administers a broad range of assistance programs in developing nations. 
Mr. Cusamano said that AID had very few, if any, projects that could be 
considered traffic safety assistance for officials in rnotorising nations. He 
could not call to mind any such project. 

A call to the Dcvelopment Information Centre resulted in a conversation 
with Ms. Lindsey Miller, an official who works on the AID data base 
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containing records ofAID projects carried out over the years. A search of 
that data base turned up no reference to accidents or traffic safety. There 
were, however, many projects that dealt with road construction and road 
maintenance, and it is possible that safety considerations were at least a 
part of some such projects. Suffice it to say, however, that traffic safety is 
not an identifiable part of the US A D  program for rnotorising or deveIoping 
countries. 

PRIVATE ORGANISATIONS 

American Association of Motor Vehicle Administrators 
(AAMVA) 

T l ~ e  American Association of Motor Vehicle Administrators is a private 
organisation that has existed since the 1930s. It was set up by state motor 
vehicle administrators to address matters of inter-state coordination in 
administering motor vehicle and driver regulations. In the USA, matters 
of vehicle titling and registration, driver licensing and driver control, and 
enforcement of traffic laws are within the province of state government. 
Mr. Mike Calvin, Driver License Manager of AAMVA, was interviewed. 

Mr. Calvin reported that AAMVA carries out very little activiv of the sort 
under study here. Illustrative is the fact that Mr. Calvin had just received 
an invitation to participate in a Citizens Ambassador Program visit to South 
Africa and he will taPk about driver licensing there. AAMVA has aIso re- 
ceived delegations from Japan and from China in recent times, and they 
report that they have sent materiais to Australian state governments. 

AAMVA staff heIieves it possible that more activities in the nature of tech- 
nology transfer to rnotorising nations may be done in the future, partIy 
triggered by irnpIementadion of the North American Free Trade Agreement. 
Fox example, AAMVA is preparing to bring Mexico into the process of 
computer-exchange of driving records, as US  states do now, and as the US 
does with Canada. 

AAMVAstaff do not travel on-site to developing countries to provide train- 
ing or work on projects. Nor do foreigners come to AAWA for training. It 
seems that most hAMVA contacts with foreign countries are actually with 
developed rather than developing countries. Apparently MMVA has no 
staff, funds, nor mission for this kind of work. 

UNIVERSITIES AND TRAFFIC S A F E N  IN THE USA 

Officials at the three US universities with the largest traffic safety programs 
were interviewed: Texas A & M University, the University of Michigan, and 
the University of North Carolina. Of these, 'Texas A & M University is the 
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most active in traffic safety technology transfer, and even they show only a 
modest level of activity. 

Texas A & M University 

The Texas Transportation Institute (TTI) of the Texas Agricultural and Me- 
chanical. University is a large organisation with a staff the equivalent of 
approximately 300 full-time persons. Traffic safety is a relatively small part 
of the overall program, and i s  carried out through the Safety Division. Up 
until now, TTX has had no funded mandate to do traftic safety work in de- 
veloping countries. Moreover, TTI is a contract organisation, does its work 
on the basis of contract funds to pay its staff, and therefore has no means 
to do "unfunded" work. Combine this with the fact that budget constraints 
in most motorising nations render the countries themselves unable to con- 
tract for such services, and the present small scale of activities is 
understandable. 

Recently, however, the State of Texas and the Texas A & M University Board 
of Regents has encouraged TTI to work cooperatively with Mexico, and 
carrying out this "mandate" is now in the beginning stage of development. 
Information about TTI was gathered from an interview with Dr. Lindsay I. 
Griffin, IXI, Research Scientist, of the Safety Division at the Texas Transpor- 
tation Institute, Texas A & M University. The initiative to work with officials 
from Mexico is doubtless a product of the North American FreeTkade Agree- 
ment. Illustrative of the safety implications of this trade agreement is the 
fact that trucks and drivers from Mexico now have free access of entry into 
and use of US highways. Some US officials believe there are considerable 
differences between the two countries in terms of licensing of drivers and 
trucks. However, at that early stage of planning there was as yet no specific 
safety project between TTI and Mexico. 

TTI is in a good position to carry out such activities, however. TTI already 
does a large amount of work with foreign countries, but much of it does 
not involve traffic safety. For example, work has been done on rail trans- 
port in China, and on pavement materials and techniques in other 
countries. TTI does, however, conduct some safety activities for officials in 
motorising nations: officials from a large insurance firm in South Korea 
came to TTI for a three-week safety training experience. 

One member of the TTI research staff recently went to Dubai as a private 
consultant to conduct a course on accident investigation and reconstruc- 
tion for officials there. Within the last three years, two TTI engineers 
travelled to Beijing to give week-long lectures on the subject of roadside 
safety appurtenances. 
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Texas A & M University also has a Iarge number of foreign students in its 
engineering school and many of the engineering professors also work at 
TT1; therefore there is a basis for maintaining contact with these students 
after they return to their native countries. Indeed, by that mechanism, some 
of these students do continue to avail themselves of technical reports sup- 
plied from 1 T I .  

TTI has developed a wealth of safety-relevant materials that would be of 
benefit in developing nations, but there is no active program or means of 
distributing these materials on a systematic basis. Ef officials from a for- 
eign country request publications, they are provided. But there is no 
systematic means of making the materials known and available around 
the world. (It should be said that many TTI publications are listed in the 
US DOTTRISNET cornputerised library and can be accessed.) The "infre- 
quency of requests from developing countries" is a comment made during 
interviews with several officials. It seems indicative that officials in deve2- 
oping countries do not h o w  what to ask for or how to locate an agency or 
official to ask. 

University of Michigan 

Dr. Patricia Waller, Director of the University of Michigan Transportation 
Research Institute (UMTRl), was interviewed. She indicated that UMTRI 
carries out negligible activity of this sort, confined essentially to occasional 
lectures by UMTRI staff in one foreign country or the other. UMTRI has no 
mandate, budget, or staff, for such activities. As stated in the write-up about 
Texas A & M, activities in traffic safety at UMTRI are mostly financed by 
grants and contracts intended to fund specific activities. Thus, it would 
not be expected that a university program would have dedicated activities 
in this area in the absence of some sort of government grant or contract so 
directed. 

University of North Carolina (UNC) 

The UNC Highway Safety Research Center (HSRC) is in much the same 
situation as that depicted above for the University of Michigan. Some HSRC 
staff members have lectured in developing countries, but there are no funds 
for any sort of ongoing effort. Most HSRC activity has been carried out by 
Dr. B.J. Campbell, and his activities in developing countries were mostly 
mediated by GTST. HSRC did recently complete, for FI-IWA, a project that 
laid out elements of a training program for Central and South America 
(project carried out hv Campbell). However, this report will not lead to any 
activities unless FHWA were to decide to allocate some staff and budget to 
that area of activity. There is no indication that this wilI be done. 

The activities of Dr. Kant Bangdiwala, Professor of Biostatistics, UNC School 
of Public Health, illustrate the kind of thing that a professor, unaffiliated 
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with any particular traffic safety organisation, might carry out. Through 
the Pan American Health Organisation Professor Bangdivala participated 
in workshoplseminars in such places as Uruguay, Colombia, Brazil, and 
Cuba. These activities were designed to assemble professionals, officials, 
and agency managers who dealt with road injuries. In addition to provid- 
ingspecific information, another goal was simply to set the stage for officials 
of various ministries to assemble together and consider a problem that 
inherently cuts across agency lines. 

SUMMARY 

It is clear the USA is a nation with much potential for providing useful as- 
sistance in traffic safety to officials of motorising nations, but it is also clear 
that the USA, in fact, does only a negligible amount of this sort of work. 
The few activities under way are incidental in nature. NHTSA is doing the 
least, and it might be argued that they are equipped with the talent and the 
history that would make one hope they would be doing the most. CDC has 
some modest amount of activity in this area, but the US AID agency ap- 
parentIy does not include traffic safety in their funding activities. FIWA 
has a mechanism for technology transfer, but few of the activities to date 
have pertained to traffic safety. 

The FHWA TechnoIogy Transfer Centres could provide a mechanism for 
delivering traffic safety assistance to motorising nations. Certainly there is 
a strong concern for traffic safety among oficials in CentraI and South 
America. The established Technology Transfer Centers, with a coordinator 
already resident in FHWA, would seem to provide a natural vehicle for a 
strong entry by the USA into such a traffic safety assistance effort. FHWA, 
along with NHTSA as well as the Centers for Disease Control (CDC), have 
much to offer. They have staffs of many senior Ievel experts in traffic safety, 
decades-long experience in the production of research results, demonstra- 
tion reports and other resources. These potentially could be adapted for 
use in Central and South America, and the Caribbean as well as other worId 
regions. The Technology Transfer Centres also offer a natural mechanism 
for exchange of traffic safety assistance among the participating nations. 

However, there seems to be no such US activity, nor any contact among 
the three or four federal agencies in this regard. 

Thus, it seems chat the United States of America, with resources and re- 
sults in traffic safety as great as any nation, will not, in the absence of a 
significant poIicy change, ever have a vigorous program of sharing its traf- 
fic safety knowledge with officials in developing nations. 
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Canada 
Peter Knight 

THE CANADIAN INTERNATIONAL DEVELOPMENT AGENCY 

hc Canadian International Development Agency, CrT)A, was 
established in 1968 as the federal agency responsible for delivering 
most of Canada's official development assistance (ODR) or foreign 

aid. In "Canada In the World", which is a government statement, the 
Canadian govern men^ makes it clear that it is committed to making 
progress to the ODA target of 0.7 percent of GNP when Canada's fiscal 
situation permits. This same publication makes it clear that "Canada's ODA 
is committed to support sustainable development in developingcountries 
to seduce poverty and contribute to a more secure, equitable and 
prosperous ~7orld". 

Twenty-five percent of Canada's OUR Is targeted at basic human needs, 
particularly in Africa, Asia and thc Americas. Thc highest proportion of 
this assistance is to tre prnvided to Africa and particularly low-income 
countries. Cen trat and Eastern European countries in the former Soviet 
Union will continue to receive support "but not at the expense of ODA 
priorities". 

CIDA is charged with responsibility for delivering the program while the 
Department of Foreign Affairs and International Trade (DFAIT) is 
responsible for policy direction. To better manage the new challenges in 
international stability and sccurity, the Government will 'knprove 
coordination between DFAIT and CIDA to bring more coherence to the 
way in which Canada addresses gIobal issues by establishing with DFAIT, 
a bureau of global issues': 

CIDA is deeply committed to improving the health of women and children 
as is clearly outlined in the Canadian Government publication "Strategy 
for Health" (November 1996) and CIDA's "Report on Programs in Support 
ofchildren 1994-1995': published in 1997. The role of trauma and its effect 
on the population of developing nations is clearly understood but priorities 
in these identified countries currently demand major focus to be placed 
on the control of infectious diseases, HIVIAIDS, tuberculosis, malaria, 
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poliomyelitis, respiratory infections, infantile diarrhea and malnutrition. 
At this time Canada's ODA has been largely applied to dealing with this 
huge problem. 

Traffic safety has, until now, and into the future, not been part of Canada's 
initiative. CIDA does have involvement in China on a government-to-gov- 
ernment basis. Mr. Charles Pellegrini, PEng., is the CIDA manager of this 
project in China. The China project is largely associated with decisions re- 
garding building of roads, where CIDA is offering advice in road design 
and transport planning to the Government of China. Any contribution to 
traffic safety, Mr. Pellegrini says, is purely incidental. There docs not ap- 
pear to bc any highway traffic safety planning or involvement in any of the 
countries to which CIDA and ODA make contributions. 

CIDA has offered assistance to private Canadian engineering companies 
to raise funds but these are not as part of ODA. There is no traffic safety 
aspect involved in any assistance to such private engineering companies. 

There are a number of non-governmental organisations (NGOs) involved 
in overseas development but according to CIDA officials, there is little in- 
built traffic safety component in any of the projects. 

The transport section of CIDA, which is under the direction of Mr. Pellegrini, 
has eight project managers associated with the China desk. These manag- 
ers work and function in China but are under the direction of Mr. Pellegrini, 
at CIDA I-leadquarters in Hull. 

TRANSPORT CANADA 

A meeting was held with Mr. R.W. Sanderson, PEng., Chief of Road Sys- 
tems of the Traffic Safety and Motor Vehicle ReguIation Directorate of 
Transport Canada. 

Transport Canada, under the Motorlrehicle Safety Act, is  the federal agency 
which is responsible for the setting and maintenance of safety standards 
and regulations for new vehicles manufactured or imported into Canada. 
Each provincial government has a Ministry of Transportation which is 
largely responsible for the design and maintenance of roads and enacting 
highway traffic legislation and regulations. 

The federal, provincial and territorial governments work closely through 
the Canadian Council of Motor Transport Administrators (CCMTA), the 
Transportation Association of Canada (TAC) and the Canadian Associa- 
tion of Chiefs of Police (CACP). These groups exchange information and 
develop consistent national practices and programs. 
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Transport Canada, together with provincial and territorial governments, 
industry and the Canadian public, as well as police forces across the na- 
tion, have been responsible for the National Occupant Restraint Program, 
which has been responsible for raising the tisage rates of vehicle restraints 
across Canada to better than 90 percent of vehicle occupants. 

Specific programs aimed to reduce the dangers associated with impaired 
driving, high-risk road users and novice drivers, have been developed and 
promoted by this group of agencies. A National Safety Code, under the 
Motor Vehicle Transpart Act, has been deveIoped for trucks and buses to 
ensure compatible Canadian commercial vehicle operating standards. In 
Canada, according to the Minister of Transport, Honourable David 
Anderson, "considerable sums of money are spent on safetyresearch, data 
and policy exchange and encouraging a national approach to safety stand- 
ards and programs". Negotiations are also under way with the United States 
and Mexico, under the North American Free Trade Agreement, to promote 
North American harmonisation of commercial vehicle safety. 

A recent traffic safety forum, held inToronto in October 1996, was a project 
endorsed by the federal, provincial and territorial ministers of transporta- 
tion to encourage a commitment to "Road Safety Vision 2001': a project 
designed by the federal and provincial ministers of transport in Septem- 
ber 1996. The object of Road Safety Vision 200 1 is to make Canada's roads 
the safest in the world. Tt is apparent that Canada, nationally, through such 
active and focused programs, has alreadvachieved a high standard of traf- 
fic safety, both in terms of personal safety [defined as deaths per 100,000 of 
population) and traffic safety (defined as deaths per 100 million kilo- 
metres travelled). Canada has thercforc great experience at both the 
federal and provincial government levels at designing and administering 
successful traffic safety programs. 

Discussion with Mr. Sanderson and Dr. Brian Jonah of the Road Safety and 
Motorvehicle Regulation Directorate confirms that while there are no defi- 
nite planned projects to transfer such successful "know-how" to rapidly 
rnozorising nations, Transport Canada does attempt to distribute its knowl- 
edge through national and international conferences, and through its 
membership on national and international organisations such as the Or- 
ganisation for Economic Co-operation and Development (OECD). 

THE ONTARIO MINISTRY OF TRANSPORTATION (MTO) 

The Ontario Ministry of Transportation, has considerable highway safety 
expertise and has provtded the safety expertise to a Canadian engineering 
firm which was tendering for a n  overscas highway project. The M'TO's con- 
tribution was entirely associated with the development of highway safety 
technology transfer. Nevertheless, there is within the MTO, and probably 
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within other Canadian provincial ministries of transportation, a very con- 
siderable expertise and experience in the development and maintenance 
of traffic safety projccts. Although not pro-active in their approach, each 
one of these ministries has a section which would be capable of respond- 
ing to a request for highway safety advice and assistance. 

Ontario Ministry of Transportation expertise is avail able for public1 private 
partnerships, assistance to firms bidding for projects in external markets 
and for showcasing opportunities for Ministry partners and clients at trade 
shows and conferences. 

CANADIAN POLICE COLLEGE 

The Canadian Police College acts as a law enforcement, education and 
training service of the Royal Canadian Mounted Police (RCMP). It is in- 
volved in the training of police officers from federal, provincial and 
municipal police departments across Canada. At the request of the Esto- 
nian traffic police, a two-week course was held in Estonia to deveIop 
collision analysis and crash investigation within the Estonian police force. 
This course of instruction was taken to Estonia by the Canadian Police 
College faculty. It was arranged through the Canadian Ministry of ExternaI 
Affairs and the RCMP International Training Program. 

The training coordinator, Sgz. Don Shannon from the Ontario Police Col- 
lege, was responsible for the training delegation that went to Estonia in 
1997. A small number of the Estonian police candidates were chosen to 
undergo further teaching experience either in Estonia or in Canada with 
the object of enabling the Estonians to initiate training of further Estonian 
police officers in this field of crash investigation. The course was a modi- 
fied Canadian Police College course designed to suit the needs of Estonia 
and, obviously, left out specific Canadian law. Training manuals were pro- 
vided from Canada, together with other course materials. 

It is hoped that this successful initial course will help to establish a viable 
course ta be run by Estonians with periodic fwrther participation by the 
Canadian contingent. In approximately a year's time a further more ad- 
vanced Ievel course will be provided by .the Canadian police force. It is 
possible that some members of this Estonian police force will attend the 
advanced level course for accident investigation, to be held at the Cana- 
dian Police College at a later date. It should be noted that language did not 
present a problem, as adequate translation facilities and interpreters were 
available. 

A similar course was held in Mexico in 1997 with the same objectives. This 
course also was highly successful. 
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Training assistance for this course was arranged by the Foundation for In- 
ternational Training. 

THE CANADA S A F E N  COUNCIL (CSC) 

The Canada Safety Council is Canada's national safety organisation. It is a 
non-profit safcty organisation, whose funding essentially is obtained from 
Individual private sources, including contdbutions, grants, sponsorships 
from large corporations, sale of training courses and publications. The 
Canada Safety Council mission is to be a Ieader in the national effort to 
reduce preventable deaths, injuries and economic loss in the traffic, work, 
home, community and leisure environments. It is an independent voice 
for safety and has a proven base of successful programs. It works in co- 
operation and partnership with the police, private sponsors, NGOs and 
the media. It has a high public recognition and an excellent image. 

Motor vehicle collisions are the Ieading cause of accidental death and in- 
jury in Canada and the Canada Safety Council has developed three driver 
improvement courses. These are: 

the Professional Driver Improvement Course (PDIG); 
Defensive Driving Course now available as computer-based training; 
and 
the Motorcycle Training Program, 

all of which are available in French and English. 

These programs are delivered across Canada by some 3,000 qualified in- 
structors who work throt~gh cooperating agencies. 

Driver Tmprovement Courses have been carricd on outside Canada by re- 
quest of the country in the folIowing locations: 

the Caribbean and Barbados, through a local retired safety 
professional; 
Haiti, through a local corporation; 

* Germany, to Canadian forces stationed thcrc; and 
West Africa, through a corporation in the oil and gas industry 

The Canada Safety Council is interested in marketing these programs out- 
side Canada, but at the present time do not have the resources to do this 
pro-actively. The CSC ivot~ld however, be interested in pursuing the op- 
portunity at the request and invitation of the right partners. 
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France 
Frank Haight 

INTRODUCTION 

uring the period of Et~ropcan colonialism, France administered 
an enormous Empire. Although widely dispersed geographically 
- from the Caribbean to the South Pacific - by far the largest 

component was African. The French influence in Africa is even today quite 
substantial, whether measured in economics, politics, culture, language, 
technical assistance or in other ways. However, as we will see, the traffic 
safety assistance provided by France is by no means limited to the 18 
Francophone nations of Africa. 

Technology transfer of traffic safety measures from France to other coun- 
tries is implemented by a number of different agencies, funded by a variety 
of sources. Among these, some are private sector, some public, but the 
majority neither clearly one nor the other. 

The leading agency, Enstitut National de Recherche sur les Transports et 
leur Sgcuritk (INIIETS), is the successor to Organisation National pour la 
Skurite et Transport (ONSER). It is headed by a director, who reports di- 
rectly to a cabinet officer. INRETS is thus responsive to government policy. 
Nevertheless, it does retain independence in research and tedinology trans- 
fer, especially when carrying out projects funded by other organisations. 
For example, research and technology transfer projects commissioned by 
the World Rank are responsible primarily to the Bank. 

Although INRETS plays a central role in French traffic safety activities, it 
should be noted that it does not represent the totality of French initiatives 
in developing countries. Certain projects are the results of direct links be- 
tween recipient nations and other agencies i n  France, for example: 
Laboratoire Central des Ponts et Chausees, CETUR which became CEIITU 
[Lyons), Centre d'Etude Tcchniqt~e et 1'Equipernent (CETE) (in each 
Departement), DPpartement de Sdcurite de la Circulation Routikre (Inter- 
national Affairs). 

Technology transfer by INRETS [starting in 1982) is organised in a system- 
atic way, rather than entirely on a country-by-country basis. It consists of 
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three main stages: classifying the particular problems of developing coun- 
tries, development of 'recipes' for different categories of problems, and 
finally, training teams of local experts to carry out solutions. The leader of 
projects for traffic safety in developing countries is Nicole Muhlrad, in co- 
operation with Sylvain Lassarre. 

As part of the first stage, a data base was formed, starting in 1991, which 
provided information on 82 developing countries, 10 East European coun- 
tries and 25 industrialised countries. For each country, it showed the relative 
wealth, the population, the level of motorisation and the number of road 
accident victims. Most of this information was obtained by bibliographic 
research, although some data was gathered specif cally for the purpose. In 
spite of some differences - for example in definitions and in time periods 
covered - it was felt that the data was sufficient for comparison 'between 
the countries. For example, it permitted a distinction between the prob- 
lems of Latin America. those of Asia and those of Africa.* 

The second theme was addressed by means of "diagnostic" investigations 
in particular countries: superficially in Morocco (1979-80), Turkey (1981), 
Burkino Faso (1993), more deeply in the Ivory Coast (1983-84), the Philip- 
pines (1985-1986) and Niger (1989-1990). In addition, two specialised 
diagnostic sessions were held: in Tunis on safety in the urban milieu in 
1988 and in Algeria on safety on major highways in 1990. Also a pilot project 
was carried out in Casablanca in 1990. 

Jn cooperation with teams from other institutes, especially with the Over- 
seas Unit of the TRL in Great Britain, the VTI in Sweden and the T81 in 
Norway, the various diagnostics were tailored to particular countries.' 

The practical part of the INRETS work lies in the third stage, e.g. on-site 
work with local people to use the identified principles and information for 
training traffic safety professionals. This part was carried out in two paral- 
lel tracks. The first consisted of training sessions in individual countries, 
with local officials from diverse professions and institutions. In these meet- 
ings the results of the first two stages were presented, explained and 
discussed. The discussion focused on the local needs, difficulties and prob- 
lems, as viewed from the general perspective. The idea was to develop 
specific plans that would engage participation of opinion leaders and pro- 
fessionals in the country. These sessions were held in the Ivory Coast in 
1984, in Algeria in 1990 and in Tunisia in 1992. 

* Th~s Information was presented at the Sixth Latln-Amencan Congress on Publ~c Transportat~on 
m San jose, Costa Rlca (7  992), the 72th World Congress o f  the lnterna fronal Assoctaiion of 
Traffic Medicine ~n Helsink~ (T992) and a t  an  lnternaiional Congress o f  Driver Behavrour m 
hntraga, Chtle (1 9941, and was published in the proceedtng~ o f  these conferences. 

t Presented a t  a number of conferences: Carm (1 986), Stockho/m (1 989), Addis Aba ba ( 1  989), 
KuaEa Lumpur (7  990), Rabat ( 1  9931, Munrch (1 990), Tallrnn (1 9921, Tel Aviv (7 99 1 )  
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The key to success in these programs was in systematic preparation: first, 
compiling a list of agencies and individuals dealing with traffic safety within 
the country and second, assessing which data probably would be avail- 
able from local sources. 

The second part of the plan involved bringing policy makers from a few 
different countries together in France for discussion and comparison of 
problems. A first three-week session was heId in 199 1. Also, TNRETS hosted 
civil servants from a variety of countries. As a result, a decision was made 
to convene some 60 professiona!~ from selected developing countries of 
South East Asia, Central America, Africa and the Middle East. This in some 
cases led to cooperation hetween the countries themselves, notably be- 
tween the CNPAC in Morocco and the Indian Institute of Technology.* 

There were no cases in which the programs were evaluated. lf there was no 
demonstrable effect on traffic safety, that was surely not because of any 
failure of INRE'FS, but rather owing to: 

1. the well-known difficulties of evaluating safety projects anywhere; and 

2. the lack of a requirement for evaluation studies in the terms of 
reference. 

In any case, the fundamental goal of these efforts was not immediate 
change in the parameters characterising safety, but rather the development 
of a cadre of officials having the authority and commitment to carry on in 
the recipient country when INRETS staff had gone. 

These general principles can be illustrated with hvo country studies (Cote 
d'Ivoire and Philippines) and two preliminary data lists (Morocco andTurkey) . I  

Written in clear and concise English, these documents give not only an 
overview of the INRETS projects of the period between 1979 and 1986, but 
also a detailed explanation of the rationale: 

1. The measures proposed should be realistic and acceptable in the local 
context. 

2. The proposed institutional structure should enhance cooperation 
between the responsible bodies. 

* One sttuatton cited was a tendency o f  offioals o f  developing countrres to treat the program 
pr~martfy as a steppng-stone to their personal advancement rdther than as a cornm~tment to 
rrnprovtng traff fc safr~y R ~ r n a r k s  to thrs effect were also heard In the Neth~rlands and in 
N o w a y  The theme seemed to be "promotfon by means o f  a trfp to Europe", somewhat 
remtntscent of the "B T A  " "degree"popu1ar tn the '50s and '60s O f  course, the experience of 
self-promotron wa traffic safety a not unknown In fndusmalrsed sooetres. 
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COTE D'IVOI RE 

The Cote dlIvoire project was funded by the World Bank and by the Cote 
d'lvoire Government En 1983-84. INRETS provided consultants, and the 
cooperation of various local agencies including the Department of Sociol- 
ogy of Abidjan University and the Military Fire Brigade. 

The basic safety measures proposed included among many others: 

1. Use computers to replace the existing data system. 

2. Require two-wheelers to pass a competence test. 

3. Design a traffic safety information plan. 

4. Develop a system of marking and signing, especially for rural roads. 

5. Maintain dirt roads on a systematic basis. 

6. Jrnprove pedestrian protection in urban areas. 

7. Improve junction layout. 

8. Organise random vehicle checks, especially for heavy trucks. 

9. Set up a national emergency telephone number with a dispatching 
centre in Abidjan. 

10. Create a course in emergency medicine for those most likely to be at 
an accident scene. 

11. Create a children's information program. 

12. Design a number of proposals for research (blachpots, speed, alcohol, 
etc.). 

The report  of these projects concludes with the  following rather 
discouraging remarks: 

"The Cote d'ivoire Safety Study was, to our knowledge, the first attempt 
at a comprehensive approach to safety problems in a developing count* 
As such, it provided an opportunity for a first field-test of a new 
methodolcgy and proved valuable for research purposes. From a practical 
viewpoint, howeve[ favourable condisions for sa few action were not 
met: localskills and manpower were not sufficiently availa ble, economic 
conditions were difficult and on a downward trend, and motivation o f  
the decision makers did not seem high enough in terms of action. While 
it is not for us to decide what the priorities of a government should be, 
we can only regret . . . that the situation did not a kw us to perform any 
follo w-up of the five year safety program. Some measures may have 
been applied among those proposed, perhaps with success, but no 
evaluation results have been made available. " 



THE PHILIPPINES 

The Philippines study (1985-86) was carried out by a private consultant, 
with the cooperation of INRETS. It was funded by theworld Bank and the 
Philippine Government, and covered twn experimental regions including 
the city of Cebu and some rural areas. The safety diagnosis, using the same 
principles, identified the follo~ing targets: pedestrians, commercial vehi- 
cles, two-wheelers, overtaking manoeuvres, and rural parking. The 
"accident factors" included a wide variety of circumstances with heavy 
emphasis on driver behaviour. 

The analysis of institutional traffic safety interests in the Philippines was 
especially thorough, and included ten different agencies: 

the Ministry of Public Works and Highways; 

the Land Transportation Commission; 

the Constabulary 1Tighway Patrol Group; 

the Integrated National Police; 

the Health Intelligence Service; 

the Fiscal Office; 

the Metro-Manila Commission Traffic Operation Centre; 

the Safety Organisation of the Philippines; 

the Philippine Red Cross; and 

miscellaneous provincial, municipal and local authorities. 

It is worth noting that the [NRETS team found that - in contrast to Cote 
d'Tvoire - the study benefited from better working conditions, including 
very competent and dedicated Filipino colleagues. "This enabled us to over- 
come most of the difficulties related to the lack of data on arrival. There is 
great hopc that practical implementation of the integrated program will 
start as scheduled." 

NIGER 

A third country study by INRETS was carried out in Niger, with funding 
provided by the World Rank.' In brief, the, report covers a series of projects 
initiated hy the Government of Niger and funded by the World Bank in the 
years 1989-90. The INRETS involvement was greater than in the studies 
described earlier, with three or more full-time perlple on site for periods 
varying up to a year. Niger, with an area nearIy tivice that of Texas, a popu- 
lation of 7.5 million and only one significant city, had acquired a traffic 
safety problem with less than 2,000 miles of paved road and (in 1988) slightly 
fewer than 25,000 total vehicles. In fact, with 222 to 255 annual fatalities 
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depending on which statistics are used, Niger lies just about on the Smeed 
(vehtpop) ( kiIledlveh) line* once so much in favour. 

Surprisingly, there seems to have been enough data available for the INRETS 
team to compile, in considerable detail, a series of tables by type of vehi- 
cle, region of the country, agelsex of victim, "cause'', severity, etc. Several 
aspects of the traffic safety situation in Niger can be inferred even if the 
data is not entirely reliable. First, from I974 to 1988, the number of fatal 
accidents had about doubled (from 96 to 198) while the number of people 
killed had grown by only about one-third (from 169 to 245), the trend be- 
ing fairly steady from year to year. Whether this is interpreted as resulting 
from lower vehicle occupancies, from improved emergency medical serv- 
ices, from urbanisation (ever half the fatalities~~ere in the  capital Niamey) 
or from some other cause, INRETS wisely does not say 

The terns of reference for the project allowed six man-months of effort. 
This, it was concluded, was insufficient. Although a complex schedule of 
recommendations was made (cf. Tables 5 1-59), the work was complicated 
by the lack of information. This made it necessary to proceed incremen- 
tally in fact-finding and interpretation for recommendations. As the final 
report states: 

"The experts of INRETS must therefore underline that it was not 
possible, within the limits of the project, to create a global plan of 
action which would be immediately operational, although we did 
establish a detailed diagnostic based on our principles. From this basis, 
many complementary studies would no doubt be necessary in order 
to find appropriate preventrve measures, or even to coordinate the 
different actors in Niger to continue the program. " 

The experience of TNRETS was summarised in a 1984 report written with 
the participation of Sylvain Lassarre (of INRETS), Farida Saad (of the 
Laboratoire de Psychologie de la Conduite), Richard Muskaug (of the Nor- 
wegian Transport Bkonomisk Institut) and Andrew Downing (of the UK 

* Reuben Srneed o f  the UK Ransport and Road Research Laboratory (and later Professor a t  
Unrversrty College London) studied ihe statfstrcs o f  road fatalities I R  the rmmediate post- World 
War Ifperiod. He discovered by curve- fittrng that some data todd  be explarned by the formub. 

DJV = (0 0003) (V/P) 
where D = number o f  deaths 

Y = number o f  vehicles 
P = papulatfon 

That seemed to grve a good empirical fit for Bntrsh data m the preceding few decades, as well 
as for certain other countries Although accepted as near Gospel for some time, the formula 
has subsequ~nt/y been found to gwe very bad fits for much data. Its "theoretrcal" foundatton 
was demolrshed~n a detatled analysrs by Andreassen (Acc~dent Analysis and Prevention, Volume 
23, Number 5, pages 343-351, OcroBe~ 1991). Some wrrters were even so m~sgu~ded a3 to 
suppose that Smeed intended his formula to be a gurde to whether a glven country had "too 
many" or "too few" trafic fatalitres It k clear from the writings of Srneed that he never 
contemplated such an interpretatton 
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Transport Research Laboratory)."eing a fairly recent publication, it in- 
corporates some considerable experience (1983-94) of major European 
research institutes in their study of traffic safety in developing countries. 
Furthermore, that experience has been distiIled, for the World Bank and 
European Union, into some principles. Such principles -whether or not 
one accepts these specific ones - seem to be lacking in much traffic safety 
work. 

The INRETS principles were designed, at the request of the sponsors, to 
apply to three types of situations of special importance for traffic safety in 
developing countries: first, those applying to national policy; second, those 
applying to large conurbations; and third, those applyrng to traffic on ur- 
ban arterials. Although the principles were designed for developing 
countries, their authors believe that they could be equally applicable else- 
where. In rough outline, these planning principles are as follows; 

I. National policy on traffic safety: 

1. Objectives. 

Areas of work: 
(a) Accidentology, i.e. knowledge of the data, knowledge of the 

cost, knowledge of stakes, knowledge of "unsafety" 
mechanisms 

(b) Institutional issues: division of responsibility, decision 
procedures, research procedures, regulatory authorities, 
educational authorities 

(c) Previous experience: programs, effects of poIicy 
(d) Preparation of national policy. 

3. Stages of the work: 
(a) Preliminary diagnosis 
(b) Accident diagnosis 
(c) Widened diagnosis 
(d) Development of a program. 

II. In an urban milieu: 

I. Objectives. 

2. Area of action. 

3. Nationalllocal interactions: 
(a) Centralised responsibilities 
Id) Decentralised responsibilities. 

4. Actors concerned: 
(a) At the national level 
(b) At the local level. 



CHAPTER lWELVE 

5. Requirements for the development of safety policy: 
(a) Applicable to the existing situation 
[b) Compatible with centralllocal division 
(c) Assuring compatibility of local actions 
(d) Having the technical and human factors needed. 

Ill. On urban arterials: 

1. Objectives. 

2. Areas of work 
(a) Knowledge of urban accidentology 
(b) Policy for pilot studies. 

3. Field of study. 

4. Method of study: 
(a) The network, accident factors 
(b) Pilot studies and their evaluation 
(c)  Comparison and generalisation of results. 

5. Choice of city. 

6. Study team. 

The approach to technology transfer by INRETS is remarkable in its theo- 
retical basis, and its application to a variety of circumstances. It is also 
useful in showing in outline form the modifications suggested by a 
number of on-site investigations. 
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Sweden 
Peter Knight 

over l 

weden has a population of approximately 9 million people. The 
Swedish Government has emphasised, and does ernphasise, the 
importance of highway traffic safety. This emphasis has been carried 

:o the motor manufacturing industry oFSweden. RothVolvo and Saab 
have developed investigative engineering teams to evaluate the factors 
involved in crashes involving their o ~ m  vehicles. The knowledge gained 
from such investigations is built into new vehicle models, with the objective 
to improve the crash worthiness and the safety of these vehicles. 

There are approximately 4 million vehicles in Sweden and the annual 
number of fatalities on the roads is approximately 600. On this basis, per- 
sonal safety in Sweden, that is deaths per 100,000 of population, would be 
approirnately 7. This number is lower than either in the USA (1 9) or Canada 
(10). Sweden has thus achieved a very considerable know-haw In traffic 
safety. 

The SwedishTraffic Safety Office (RSO) was responsiblc for all traffic safety 
matters not dealt with by other authorities within Sweden. The RSO how- 
ever, was closed and incorporated into the National Road Administration 
(Vagverket) three years ago. 

Sweden has made significant contributions to transfer of learned safety 
principles and practice to rapidly rnotorising nations. These contributinns 
have been made by two Swedish Government agencies, each of which has 
a functiona1 subsidiary. The Swedish National Road Administration 
(Vagverket) is responsible for road traffic safety and is directly responsible 
to the Swedish Government. Swedish National Road Administralion pro- 
vides the overall administration for its subsidiary, SweRoad, which provides 
consulting services to foreign countries within the road traffic and trans- 
port sectors.WI (VAG-OCH Transport-Forsknings Institutet), which is the 
other agency, is the Swedish National Research Institute. Its subsidiary, VTI 
Utveckling AB (VTI Transport Development Ltd), carries out international 
training and education, and oxganises conferences. 
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SWEROAD 

SweRoad was founded in 198 1 as a Iirnited company owned by the Swed- 
ish Ministry of Transport and Communications and administered by the 
Swedish National Road Administration. The business concept of SweRoad 
is  to provide consulting services to foreign countries within road traffic 
and transport sectors. It works in close cooperation with road authorities 
in developing, as well as developed, countries. SweRoad receives approxi- 
mately 25 percent of its funding from the Swedish foreign aid program 
(STDA).The rest of SweRoad funding is derived from the World Bank, Asian 
Development Bank, EU-phare (Brussels) and contract consultancies. Al- 
though SweRoad has a small permanent staff only, due to its being a 
subsidiary of the Swedish National Road Administration, it has access to a 
considerable manpower resource which enables it to recruit personnel for 
specific projects. Since its inception, SweRoad has engaged approximately 
500 road and traffic experts for projects in several different countries. 

SweRoad identifies its main fields of activities as: 

Institution Development and Management Support; 
Planning and Design; 
Construction Management Support and Supervision; 
Traffic Safety Programs and Implementation; 
Maintenance Planning and Organisation; 
Road and Traffic Environment - Impact Analysis; 
Research and Development Management; and 
Training Programs and Implementation. 

Due to its expertise and extensive breadth of involvement, SweRoad has 
been very successful in competing for traffic safety contracts worldwide. 

The particular interest of the GTST delegation, was in SweRoad's contribu- 
tion to traffic safety. SweRoad incorporates the full scope of traffic safety 
with the exception of the medical aspects. It is involved in schools, where 
it contributes to education by involvement in driver Iicence curricula. It 
also assists motorising nations jn regard to highway regulations, vehicle 
inspection, road planning, design and engineering. SweRoad thus assists 
motorising nations in their development of an integrated and coordinated 
trafic safety program. This program involves all the participating author- 
ities and organisations in a joint effort aimed at improving the performance 
of the roads. the vehicles and education of the road users. 

SweRoad becomes involved in a country's traffic safety problems essen- 
tially in three ways: 

1. as a result of a direct approach to SweRoad from the government of 
that country. 
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2. as a partner of the contracting engineering company which has been 
awarded the project contract and recognises the need for a safety com- 
ponent. 

3. at a request from the project funding agency, such,as the World Bank. 

SweRoad has provided assistance with traffic safety projects in Botswana, 
Cambodia, Indonesia, Jamaica, Jordan, Laos, Lithuania, Mozambique, 
Saudi Arabia and Zimbabwe. It has also been involved in Thailand, the 
Philippines, Estonia, Latvia, Russia, Georgia and Croatia. In addition to as- 
sisting in comprehensive national traffic safety studies, education, 
regulation, and licensure, SweRoad assists in the local development of traf- 
fic safety research and practice. 

SweRoad is also aware that it is imperative that to be successful in achiev- 
ing any improvement in traffic safety, the local government of the country 
which is receiving assistance must recognise the need and priority for the 
inclusion of such a safety program. Without strong local government in- 
voIvement and commitment, SweRoad achowledges little will be achieved 
on an ongoing basis. InvoIvement and commitment of the funding agen- 
cies to the safety components of any highway construction project is also 
important, as this emphasises to the government of the recipient country 
that it must take responsibility to carry out the total project design. Failure 
to receive such commitment from a potential recipient could well result in 
a negative funding response. 

The medical and associated costs resulting from highway trauma are gen- 
erallystated to be between 1 percent and 2 percent of a nation's GNE Many 
nations in Eastern Europe, Africa and Asia are motorising at a very high 
rate. For example, Albania today has approximately 15,000 vehicles but it 
is estimated that this number will be approximately 200,000 in three to 
four years. The impact of such rapid expansion on health programs may 
not be fully appreciated or anticipated. Vehicle safety standards are often 
poorly regulated and without careful regulation of such standards, this 
impact on the health services could be even more significant. 

SweRoad is capable of advising in the establishment of specifications and 
regulations. SweRoad stresses that interest in traffic safety by the local au- 
thorities is essential to control highway deaths and injuries with all the 
associated costs. SweRoad considers it is vital to involve the highest level of 
government to understand and promote traffic safety To assist in focusing 
on such concerns, SweRoad undertakes training programs for administra- 
tors. Such courses, of approximately five weeks duration, may be carried out 
in countries outside Sweden. International courses in road and traffic man- 
agement are also undertaken in Sweden as well as overseas. 
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In fact, such courses are part of SweRoad's consultancy assignments. The 
purpose of such courses is to train a nation's own personnel so as to re- 
duce that nation's dependence on foreign experts. One such course held in 
Sweden involved 150 Russian engineers who had never been out of Russia 
and saw their role as being important in road maintenance, but had no 
concept of their role in traffic safety. 

Swedish foreign aid (SIDA) finances courses to emphasise the importance 
of raising awareness and recognition of the cost of road trauma and its 
consequences. Each year SIDA provides financing to send young Swedish 
traffic safety engineers from a Swedish university to spend one year in a 
foreign country as a junior expert to participate in a development project. 
Such enterprise is considered an important part of Sweden's future ability 
to develop networks of trade and also for Sweden to be aware of what is 
happening elsewhere in the world. 

The Swedish Government thus exports expertise with a view to developing 
and expanding trade. Such traffic safety contributions are a potentially 
important avenue for the mutual good of Sweden and the involved na- 
tions of the world. In developing overseas projects, SweRoad investigates 
the local problems and conditions within the potential client's country. 
Seminars are then carried out in order to inspire trust, to develop and es- 
tablish contacts and to convey information. At a later date SweRoad may 
return to carry out major projects in that country. 

In Thailand this process occurred. Afier an initial investigation of the local 
conditions and problems, seminars were given and later SweRoad returned 
in association with the appointed road building contractors. In this situ- 
ation SweRoad carried out services in Thailand as a sub-consultant to the 
Thai partner, at whose request SweRoad participated. As a consequence of 
this partnership, traffic safety received a greater emphasis. 

The SweRoad Traffic Safety Director is Mr. Christer Mansjo, 

VTI: VAG-OCH TRANSPORT-FORSKNINGS INSTITUTET 

VTI is an independent governmental research institute responsible to the 
Ministry ofTransport and Communications. The Institute has its own board 
of directors and is headed by a Director General. 

VTI is the Swedish Nationalhsport Research Institute and carries out applied 
research on commission from the Swedish Government and other parties.VTJ 
also promotes the implementation of research results in Sweden and abroad. 
The Institute has an annual expenditure of approximately 140 million Swedish 
kroner. All research is funded by clients. The costs of development, and 
international scientific publishing, as well as administrative costs, are partly 



financed by Swedish Government grants which amount to approximately 20
to 25 percent of the total budget. Approximately 40 percent of research -funded
projects are related to traffic safety. The research carried out by VTI is in the
fields of traffic engineering, road construction, maintenance and operations,
vehicles and road users. VTI also carries out research in rail transport and the
economic and environmental impact of transport systems. VTIis involved in
international research and development projects and contributes at expert and
committee levels.

The Institute also arranges international conferences, seminars and courses
in Sweden and abroad and annually organises international courses in traf­
fic safety. VTI has arranged and carried out annual international training
courses in Eastern Europe for more than 10 years. In 1995VTI arranged a
traffic safety course in association with the Swedish National Police Col­
lege. The Institute was responsible in 1995 for arranging conferences in
Prague (Czech Republic) and Bangkok (Thailand).

VTI (the research institute) is actively involved in R&D funded by the Euro­
pean Union. It is probable that by the end of 1997this section of the Institute
will be active in 20 major European consortia, 15 of which are related to traf­
fic safety. The Director ofInternational Coordination at the research institute
ofVTI and managing director ofVTI Utveckling ABis Professor K.Asp.

VOlVO

The Volvo group is the largest industrial group in Scandinavia and is among
the world's leading automotive producers. The company produces pas­
senger cars, heavy vehicles and transportation equipment such as trucks,
buses, construction equipment, drive systems for marine, industrial and
aircraft engines.

The Volvo Car Corporation has promoted the sale of its vehicles world­
wide based on and emphasising the importance of active and passive safety
in their design and construction. The safety division ofVolvo in Goteborg
has approximately 100 members. This division is particularly involved in
the design and incorporation of new and improved active and passive safety
features based on research involving investigation of crashed Volvos. Volvo
states that all its vehicles are built to the same high safety standards, irre­
spective of the local operating safety standards of the country into which
the Volvo car is to be imported.

Education is a secondary task for this division, but annually in Sweden it
carries out safety education seminars and courses at different levels and
for different groups. Volvo also runs a safe driving program. This program
is a full-day course designed for education and instruction of the public in
safe highway driving. The course is held in two places in Sweden. Volvo

SWEDEN
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Sweden responds to requests from overseas distributors to take part in
meetings and congresses held in their respective countries. Volvo is a con­
tributing participant and partner in several international working groups
and organisations involved in traffic safety.

AVolvo traffic safety engineer was a speaker at the Medical Traffic Congress
in Costa Rica in 1986.Anumber ofVolvo safety engineers visited and lectured
on safety restraint usage in Puerto Rico. It is of interest to note that at that
time this country's seat belt usage, despite a mandatory law, was 4 percent.
The current usage rate now exceeds 75 percent. Similar assistance has also
been given in Malaysia, China, South Africa, Argentina and Brazil. Volvo
also sponsors congresses but is responsive to requests and usually not pro­
active. Volvo, for a time, organised and awarded a prestigious annual traffic
safety award which was open to international competition.

Volvo has been associated with the Karolinska Institute of Stockholm and

the WHO collaborating centre in an initiative to create an international fo­
rum to discuss traffic safety utilising a multidisciplinary approach to
demolish the barriers between technology, medicine and society. The first
two such conferences on transportation traffic safety and health took place
respectively in Sweden in 1995 and in Belgium in 1996 and focused on man,
machine and the environment. The third such conference was held in Wash­

ington' ne. in December 1997. This conference focus was on prevention
and health, governmental and non-governmental roles and future strate­
gies for integrated actions to reduce traffic- related injuries. The combination
of a motor manufacturer, a large hospital research organisation and the
World Health Organisation, is a very encouraging approach to a multi-di­
mensional problem. The future of traffic safety will certainly require a
multitude of actions at regional, national and global levels and this current
approach is very appropriate. The senior safety research engineer in auto­
motive safety with whom we met, and from whom further information may
be obtained, was Mr. Johnny Korner.
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United Kingdom
B.l. Campbell

The United Kingdom has a considerable history of traffic safety
assistance to motorising countries, and this assistance is conveyed
through a variety of government and private organisations and

universities. This record of service is illustrated by the sampling of
interviews conducted in England which included officials at:

1. the Transport Research Laboratory (formerly of the Ministry of
Transport);

2. the Royal Society for the Prevention of Accidents, a non-profit
organisation chartered by the government;

3. Birmingham University; and

4. the private consulting firm named Ross-Si1cock.

These illustrate the range of activities and organisations in the UK, provid­
ing various forms of traffic safety assistance to motorising nations.

THE TRANSPORT RESEARCH LABORATORY (TRL)

The Transport Research Laboratory was formerly part of the Ministry of
Transport, but has now been privatised. TRLhas a long history of research
across the broadest array of topics. Included at TRL is an Overseas Unit
whose specific mission is research and dissemination services to overseas
clients. This is an activity originally aimed mostly toward developing coun­
tries but which has been expanded to include East European and emerging
nations. Within the Overseas Unit is a Road Safety Group, active since 1972.
Information about this unit was obtained in major part through an inter­
view with Dr. Brian Hills, Head of the Road Safety Group. Also of particular
use was a paper by Dr. Hills and others, entitled, "Road Safety in Develop­
ing Countries: An Overview".l

Dr. Hills cited several problems in motorising countries that must be over­
come in order to advance the cause of Road Safety. A primary problem is
absence of an accident data system, and without such a data system it is
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impossible to characterise the accident problem adequately, or to calcu­
late the cost and benefits of safety initiatives.

A central approach of the Road Safety Group, consistent with the need in
client countries and the research charter ofTRL,has been to assist motor­
ising countries to establish an accident data system. This Microcomputer
Accident Analysis Package (MAAP)entails adapting the local accident re­
port form and accident reporting procedures, and installing software for
processing and analysis of accident data from the participant countries.
This system, adapted for local use, has been installed in more than 20coun­
tries and can be made available in Arabic, Chinese, French, and Spanish in
addition to English.

In many instances, copies ofthe entire data base are conveyed to TRLwhere
there is full analysis capability (as well as being retained locally).Extensive
software has been developed such that cross- tabulation tables and related
graphics can easily be generated. Using his desk top computer, Dr. Hills
was easily able to call up the data base from a given country, and to gener­
ate "hazardous location maps" on his computer screen.

This is an important capability for a developing country, for in countries
with limited resources, it is thought that a good place for initial emphasis
is the introduction oflow-cost improvement schemes at hazardous loca­
tions. Such efforts have been introduced in TRL projects in Malaysia,
Pakistan, Papua New Guinea, etc.

The underlying accident case data is, of course, stored in digital form so
that research analysis may be carried out, of the sort for which "canned"
programs are insufficient (merely because it is impossible always to an­
ticipate the kind of questions that will come up). To facilitate use of the
data system, TRLtrained the local police in data collection and perhaps
data entry. Some analysis may be done by the road transport officials in
the local country, and sometimes TRLhelps with the analysis.

Assistance efforts are not confined to establishment of data bases, how­
ever. For example, traffic planning and highway design in motorising
countries too often includes little attention to safety.That is what led TRL
to collaborate with the Ross-Silcockcompany (covered later in this chap­
ter) in an extensive guidebook called "Towards Safer Roads in Developing
Countries", which was published several years ago.2 This "red book" is a
long series of two-page descriptions of various traffic safety design con­
cepts, shown in text and pictures. Approximately 7,000 copies have been
distributed worldwide, and a slide series that covers the same materials
has been developed and distributed.
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A significant goal of the slide series is to change the philosophy of road
engineers in motorising countries in question. It is part of the attempt to
change their self-image so that they are not just professionals who build
roads, but professionals who build safe roads. The slide package is for use
by engineering professionals in developing countries. For example, TRL
provided a copy of the slide series to the Road Safety Councils in Papua
New Guinea, Uganda, and the training units in the Department of Roads
in a number of developing countries.

In other projects, training materials were developed addressing child
pedestrian safety. This included a tutor pack and a teacher's manual entitled
"Safe Ways". The materials were developed in a form that can be readily
photocopied - black and white rather than elaborate four colour
processes. That illustrates the need to offer help of a kind and in a format
that can be sustained beyond the end of the project itself.

The Road Safety Group states that the problem goes deeper, however, and
cite what they characterised as a lack of awareness of traffic safety issues.
Their research on child pedestrians in some developing countries indicates
that children are less likely than in the UK to receive advice on pedestrian
safety from parents or teachers. Further, in one or two cases, pedestrian
safety education kits prepared for all teachers were used by only 4 or 5
percent of them. In fact, says the Road Safety Group, low school attend­
ance may indicate the wisdom of community-based programs instead of,
or in addition to, school-based programs.

Police enforcement of traffic law is also of fundamental importance, but
may be lacking in developing countries. For one thing, police are often not
mobile in that they lack vehicles and are stationed on foot at intersections.
Thus, there is not much they can do to apprehend motorists who misbe­
have. However, following the introduction of motorised road patrols in
Pakistan and Egypt, a reduction in accidents was reported.

Lack of any substantial police enforcement of traffic safety may contribute
to a lack of self-discipline among many road users. When this is so, low­
cost measures that are not self-enforcing such as road signs and markings
may be less successful.

Another project involved the training and re-training of bus drivers in Pa­
kistan. Again, indicating the importance of enforcement, it was seen that
many bus drivers reverted to old, bad habits when observed unobtrusively.

In another project, a member of the Road Safety Group is working at the
Institute of Road Engineering in Indonesia. The aim of that collaboration
is to inaugurate an accident investigation and countermeasures program.
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Despite formidable problems, the opinion at the Road Safety Group is that
such traffic safety efforts are important because, in many developing coun­
tries, road accidents are estimated to comprise a cost of one percent to
two percent of the Gross Domestic Product, surely a cost burden that must
be addressed.

The effect of privatising ofTRL is nowhere more evident than in the fund­
ing mechanisms by which the Road Safety Group now operates. Prior to
privatisation, overseas activities were supported by the Overseas Develop­
ment Administration, in the form of direct grants or appropriations. Since
privatisation, in order to carry out the work they were set up to do, TRL
must compete for funds along with others in the private sector.

The Road Safety Group carried out four contracts for ODA, due for com­
pletion in March, 1997. Now the TRL traffic safety professionals are engaging
in proposal preparation to a variety of sponsors, thus shifting to a new way
of doing business.

Another source of funding is the World Bank and the Regional Develop­
ment Banks. Interestingly, with this new class of sponsors, the accident
data deficiencies in many countries become relevant anew. World Bank
economists may ask cost benefit questions, such as how to justify the safety
need for 2-metre-wide shoulders. It is difficult to provide objective justifi­
cation for such in the absence of a data system (or even in the presence of
one, this writer observes). On the other hand, the World Bank usually re­
quires a safety component in their road construction projects, and this
bodes well for funding of safety projects.

In a project for the Asian Development Bank, TRLjointly with Ross-Silcock
have prepared a manual comprising "Road Safety International Guide­
lines".3

This is a detailed manual on organising a traffic safety program in a devel­
oping country, and addresses topics such as coordination and
administration, accident data, role of insurance, planning and design of
safe roads, spot improvement programs, safety education for children,
driver training and testing, publicity campaigns, vehicle safety standards,
legislation, enforcement, medical services, and accident costing.

The report lays out the needs for addressing road accident pro blems in an
action plan including raising awareness, setting prioritised actions plans,
five-year programs, goals and targets, funding, and evaluation.

Staff of the Road Safety Group recognise certain barriers to success in the
work they do. One cited was the fact that when officials in developing coun­
tries receive specialised training that makes them more effective in traffic
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safety there, the same elevation of skills makes them more eligible for other
assignments and often they move into other work which puts the immedi­
ate traffic safety interests back.

Another problem is that some officials in the motorising countries do not
view traffic safety as a specialty area that holds as much career promise as
some other specialties. This may block some promising people from pur­
suing work in traffic safety. (This problem is seen in fully motorised
countries as well.)

Another challenge stems from the need for professionals from the pro­
vider countries to remain in the motorising client countries for an extended
period. Dr. Hills observed that some of the best results have been realised
when provider country staff have remained on site for years rather then
weeks, and even so, the local traffic safety capability has sometimes be­
come less than robust once the provider country staff returned home.

In the future, the Road Safety Group of the Overseas Unit of TRL will be
operating in a new environment, as the result of the privatisation process.
TRL has always approached their overseas work from a standpoint of re­
search, but in this new era, there is also a definite tug in the direction of
being management consultants. One of the tasks of the Road Safety Group
is to find the best balance between these roles. Dr. Hills strongly states his
conviction that TRL should retain the research orientation that has defined

TRL activities these many years.

TRL has continued to have a major overseas program in which it has
provided a considerable range of traffic safety assistance to various
motorising nations. It has worked in a large number of countries in Africa,
Asia, and South East Asia. Policy as to the manner in which they will function
in the future is now at somewhat of a crossroads, forced by the privatisation
process. Their clear advantage for the future lies in their cadre of
experienced staff, and their considerable history of projects in a variety of
subject areas.

THE ROYAL SOCIETY FOR THE PREVENTION OF ACCIDENTS

(ROSPA)

The Royal Society for the Prevention of Accidents was established in 1917,
during World War I based on the impetus of pedestrian casualties mainly
caused by bus accidents during the city blackouts necessitated by zeppe­
lin raids over London. An interview was conducted with Mr. David Rogers,
the Traffic Safety Adviser with ROSPA. ROSPA is an independent, private
sector group organised as a charity with a long history of campaigning for
accident prevention measures, and more recently, on issues which will as­
sist in the reduction of both casualty severity and numbers.
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ROSPA develops training and educational materials and conducts a var­
iety of courses designed to enable professionals to improve their skills in
accident prevention. The majority of this work has been UK-based, but
has included several special courses for foreign nationals. Further courses
are planned in the UK and exploratory discussions are now under way to
export the course. ROSPA offers a large number of safety pamphlets, bro­
chures, books, and posters for sale, many aimed at children, and not at all
confined to traffic safety.

In addition to written materials, ROSPA offers many training courses in­
cluding driver services courses such as defensive driving, minibus driving,
advanced driving, skid control training, chauffeur courses. Such courses
are aimed at companies who employ drivers of any kind. This selection
includes a three-day introductory course, a two-week comprehensive
course, and a five-day advanced course. ROSPArevenues from all sources
were about 7 million pounds during a recent year.

The organisation is intended to provide a private sector influence in the
accident prevention arena. ROSPAhas a staff of about 150 in the Birming­
ham home office and regional offices in Wales and Scotland. Their safety
activities include the topics of home, industry, roads, and ferries. Because
of their reputation, ROSPAreceives and responds to a large number of pub­
lic inquiries - some 10,000 per year. The fees charged in connection with
training courses and sale of instructional materials offset expenses, and
any residuals are allocated back into ROSPA program activities.

About 40 percent of ROSPA funds for traffic safety activities are received
from the Department of Transport, and these funds are limited to domes­
tic activities. Indeed, about 90 percent of ROSPA traffic safety work is
domestic rather then foreign-directed.

ROSPA is not currently a research organisation but rather one that aimed
toward implementation. Thus, in some cases, TRL develops information
or procedures and ROSPA implements or distributes them. Child pedes­
trian research, development, and implementation is a prime example.
ROSPAhas been instrumental in the collation and evaluation of "good prac­
tice" across Great Britain. In concert with the Department of Transport,
TRL, and practitioners, ROSPA has developed, produced, and distributed
teaching materials to assist in enhancing the levels of knowledge, under­
standing and skill of child pedestrians. ROSPA offers a two-week course in
traffic safety and has prepared a related manual. As a result of repeated
offerings of this course, ROSPA has by now reached a good proportion of
the officials in England who do this kind of work. A one-week follow-on
course has also been developed.
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Foreign work is a relatively recent addition to ROSPA activities. Mr. Rogers 
has visited Bulgaria, Romania, and New Zealand. A four-person ROSPA 
delegation to Bulgaria had the task of assisting national traffic safetypro- 
fessionals reappraise their existing traKc safety policies and practices, and 
produce a revised strategy. The UK Foreign Office asked ROSPA to carry 
out this task, financed through the "know-how-fund". Mr. Rogers said it 
was important not to go into Bulgaria with any notion of imtructinglocal 
officials. Rather, the hope for project success made it vital that the exter- 
nal experts listen and attempt to understand the existing situation, and 
then to provide input to the ongoing review under way in that country. 
Mentoring was considered a better, more acceptable form of help. 

Since the UK Department of Transport is unabIe to fund "out of country" 
activities, any such work must be funded in other ways. ROSPA has con- 
ducted two sessions of the two-week traffic safety course for Indonesian 
officials, with the content adapted to the needs of Indonesia. The Indo- 
nesian Government paid for these courses, given in England. Mr. Rogers 
argued for such a practice on the grounds that it was possible to bring in 
many more expert facuIty for lectures by virtue of the course being given 
in England, than wouId have been possible if a few core faculty had trav- 
elled to Indonesia. Also, Mr. Rogers stated his belief that the rndonesian 
officials benefited from being able to see safety designs in place in Eng- 
land, through various field visits during their visit. 

These two courses are the only foreign courses given so far. ROSPA would 
like to do more, but need funds to permit them to do so. Also, some RClSPA 
doci~rnents, manuals, etc., produced for local use in the IJK, could be 
adapted for use in developing countries but RQSPA lacks any investment 
funds to adapt the materials. Thus, ROSPA is an organisation with a train- 
ingmjssion, but lacks the mandate and the funds to begin amajor program 
of traffic safety service to rnotorising nations. 

BIRMINGHAM UNIVERSITY 

A third type of institution, a major university, provides another example 
of a means for providing useful traffic safety assistance to officials in 
motorising nations. Information for this section was provided through an 
interview with Professor Murray Mackay. 

The Birmingham University School of Highway and Traffic Engineering 
has regularly offered a course directly related to traffic engineering and 
traffic safety problems in motorising countries. Such offerings began in 
the 1960s and this course has becn attended I-sy 3040 students per year. 
By now the course has reached 1,000 or more students, representing many 
foreign countries. 
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Some indication of the reach of this course of instruction is indicated by 
the fact that senior road officials in a number of countries (Hong Kong, the 
United Arab Emirates, and Malaysia, for example) are a11 University of Bir- 
mingham graduates. While at the University, many of these graduates also 
gained research experience on one or the other of the ongoing safety re- 
search projects then underway at the University's Accident Research Unit. 
Many of the students used such topics as the basis for their doctoral re- 
search. 

The fruits of this experience are indicated by an example ofa Birmingham 
graduate now an official in Malaysia. This official has been active in Ma- 
laysia in promoting seat beIt and helmet use. He is also active in recruiting 
the medical community to become involved in the broader aspects of tsaf- 
fic safety. 

Of the foreign students who attend this program at the University of Bir- 
mingham, most are financed by their respective governments or through 
British Foreign Aid. This is a reminder of the fundamental problem that 
many of the motorising nations who are in great need of traffic safety as- 
sistance are poor nations whose priorities may not extend as much to traffic 
safety as some might wish. 

ROSS-SILCOCK ENGINEERING AND MANAGEMENT 
CONSULTING FIRM 

A fourth type of organisation is the for-profit private sector firm, and the 
Ross-Silcock firm illustrates the role such firms can and do play in provid- 
ing traffic safety assistance to officials in motorising nations. Information 
for this section was provided by interviews with Dr. Alan Ross and Mr. Chris 
Robson of the Ross-Silcocb campany. 

Illustrative of the activities of this organisation is the fact that Dr. Ross and 
several members of his staff had just returned from a workshop-seminar 
in Bangkok (officials from 23 countries present) in connection with projects 
for the Asian Development Bank (ADE) and for the UN Economic and So- 
cial Commission for Asia and the Pacific (ESCAP). He and his project team 
had presented the results of their studies to assess the traffic safety situ- 
ation and needs in a large number of Asian countries. The ESCAP project 
involved collection and analysis of accident data from 56 countries, and 
for the ADB an in-depth survey of 17 countries. In addition to survey ac- 
tivities which do not require a significant long-term presence in the 
countries, Dr. Ross and his coIleagues have recently carried out implemen- 
tation projects in Fiji and a number of other countries which entailed 
significant time in-country 
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The involvement of Ross-Silcock in traffic safety in developing countries 
started in earnest about 12 years ago through projects of the World Bank. 
Whereas some of their consulting is in the realm of safety management, 
much of their work is more specific to the operational activities of the 
countries in question. Ross-Silcock reports that they have carried out traffic 
safety activities in Algeria, Armenia, China, Croatia, Fiji, Ghana, Indonesia, 
Jordan, Kenya, Kuwait, Nigeria, Nepal, New Zealand, Palustan, Papua New 
Guinea, the Philippines, South Korea, Sri Lanka, Swaziland, andVietnam, 
as we11 as regional studies covering groups of countries. 

In the view of Ross-Silcock, a first order of business in providing useful 
traffic safety assistance to a motorising country is simultaneously to carry 
out an inventory of present safety activities and also to raise the awareness 
of local officials of the magnitude of their safety problem and of some pos- 
sible approaches to its management. Dr. Ross believes that in many cases 
there is really no awareness of the accident problem as an addressable 
national priority. He said that, even though in some cases road accidents 
impose a large burden on the national health system, this fact may not be 
fully appreciated by appropriate ranking officials. 

A central part of raising awareness and carrylng out the inventory is simul- 
taneously to try to secure cooperation among the various interests. Here 
one needs to utiIise existing organisations to gain understanding of the 
local administrative mechanisms. Without that effort the enterprise is re- 
garded as unlikely to succeed. This inventory process calls for fact-finding 
in the ministries and in the private sector. Acentral feature is the appraisal 
of the accident data collection system to learn if it can successfully respond 
to all the agencies that need to use accident data. An effective accident 
data system is deemed to be an essentiaI component of any plan to im- 
prove traffic safety, 

Throughout this process is the task of assembling a local working group. 
These representatives from key agencies with traffic safety responsibilities 
shodd work toward coordination and consensus. Later, it is useful for the 
expert team to devote perhaps four weeks to fact-finding, and then to hold 
a nationaI seminar to focus official awareness and media interest in the 
problem. 

All of this must he carried out within the framework of the very real bar- 
riers that exist. In some of the poor countries, the pressures for funds in 
other areas of health, nutrition, etc. may prevent the country from address- 
ing the problem of road accidents. The pay for police and other civil servants 
is frequently quite low. This may mean that these officials must hold sec- 
ond jobs on the side to make ends meet. 
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In order to address these problems Ross-Silcock employs a number of full- 
time staff who are experts on various traffic safety subjects. For activities 
that require specialists not on the permanent staff, a "pool'kf part-time spe- 
cialists is maintained (driver licensing or vehicle inspection, for example). 
Their services are contracted as appropriate for service on the expert team. 

Illustrative of the view that the local situation must be understood, Ross- 
Silcock staff are sometimes on-station in a country for extended periods of 
time. A project in Peru had a duration of only one year; therefore Ross- 
Silcock staff were in and out of the country on trips of shorter duration. 
Their project in Fiji had a duration of three years, and one Ross-Silcock 
staff member was in residence in Fiji for two years. Dr. Ross made periodic 
visits for a total of 5-6 man-months. Others who were specialists on par- 
ticular subjects went to Fiji for periods of a month at a time (2-3 man- 
months total). The long-terms specialist was involved in establishing and 
training a traffic safety unit within the highway department. Dr. Ross ob- 
served that project staff should not remain in-country too long, since the 
idea is to establish the capability locally rather than to provide the capabil- 
ity from the outside. 

Since Ross-Silcock is a private, for-profit firm, it follows that the source of 
funds to do their work comes in the forms of contracts from various public 
entities. Many of their original projects were financed by development 
funds, provided as a part of foreign aid to motorising countries, but Dr. 
Ross states that governments are increasingly recognising the need to ob- 
tain specialist traffic safety advice and are more willing to use Development 
Bank Loans for such purposes. 

The proposals are required to be originated by the government of the coun- 
try seeking the assistance, and sometimes Ross-Silcock staff may be asked 
by the government to assist local oficials in developing proposals and pack- 
aging projects, particularly in those instances where local officials are 
perhaps not extensively experienced in such proposal preparation. 

When the World Bank or Regional Development Banks finance a traffic 
safety project, that organisation or the borrowing country may compile a 
short list of firms with traffic safety experience. In such cases, Ross-Silcock 
bids against the others on the short list. If the traffic safety component is 
relatively small, some large engineering firm may bid as the grime con- 
tractor, with Ross-Silcock written in as a sub-contractor. If traffic safety is 
the prime component of the work to be done, then Ross-Silcock alone or 
jointly with others will submit a bid. 

In assessing the future of traffic safety assistance programs, Dr. Ross cites 
his belief that staff of the Regional Development Banks are now more at- 
tuned to traffic safety as a legitimate and needed part of their efforts, and 



the same applies to ESCAP and other international organisations. In many 
cases, according to Dr. Ross, aid-funded road rehabilitation programs to 
improve the running surface can lead to a deterinration of safety along the 
road unless specific efforts are made to include safety elements. The De- 
velopment Banks increasingly include safety audits of roadway designs as 
a part of the efforts to avoid worsening the situation. 

One very important factor is to ensure adequate monitoring and evalu- 
ation duringirnplementation to ensure that sustainability and institutional 
impact are achieved bv the project. Dr. Ross stated that all Ross-Silcock 
projects are monitored during implementation on the basis of perform- 
ance indicators related to sustainability and institutional impact. 
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Frank Haight 

here are several governmental and quasi-governmental agencies in 
Norway that are involved with providing assistance to developing 

L countries in the area of traffic safety, Among these are the Public 
Roads Administration, the National Society for Road Safety, the Norwegian 
Agency for International DeveIopment (NORAD) and the Tnstitute of 
Transport Economics (T81). This chapter reports on a visit to TaT in 1996, 
with the valuable and much appreciated comments and corrections 
provided in 1997 by Mr. Te rje Assum. 

In spite of the word "Economic" in its name, TQT - a private research in- 
stitute - does not deal exclusively with economic issues, but is involved 
in nearly all aspects of transport, including safety. Working on a contract 
basis, T0 I  has carried out a considerable share of Norway's tcchnical trans- 
fer in this field, although the political responsibility rests with NORAD. 
Among other projects, TO1 has provided long-term assistance to projects 
in several African countries. In the case of its assistance to developing coun- 
tries, the work of T01 is most often funded by other agencies, chiefly 
NORAD, the WorId Bank and the Southern Africa Transport and Commu- 
nications Commission (SATCC).* The latter is a commission of the Southern 
Africa Development Community (SADC). 

Administratively T8I  is divided into four departments: transport econorn- 
ics, transport planning, transport analysis and regional planning and finaIly 
trafic safety and engineering, the department which includes "Traflk Safety 
in Developing Countries" as one of its stated fields of activity. In 1994 T0I  
had a total staff of 96 permanent employees, of which 63 were engaged in 
research. The budget that year was NOK 5 1 million, of which 93 percent 
came from contract research. 

* SATCC consists of Angola, Botswana, lesotho, Walaw~, Mozarnbtque, Swaziland, Tanzanta, 
Zambia and Z~rnbabwe. 
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T01 is well known in transportation circles world wide, and has coopera- 
tive links with other principal European transport research organisations: 
VTI and SweRoads in Sweden, OECD, INRETS in France, TRB in the USA, 
TRL and PTRC in the UK, among others. 

One of the earliest projects of T01 in the area of technology transfer to Af- 
rica was assistance in planning and publication of the proceedings of the 
first African Road Safety Congress, held in Nairobi, Kenya. This conference, 
under the sponsorship of the United Nations Economic Commission for 
Africa jointIy with the Nordic countries, took place in August 1984. Adebayo 
Adedeji, Under Secretary General of the United Nations, in the Foreword 
to the published Compendium of Papers, wrote of his gratitude ". . . espe- 
cially to the Governments of Norway and Finland, who in addition to 
technical assistance in the form of expert lectures also provided funds for 
the publications of the Compendium". I t  is important to bear in mind, in 
discussing the Compendium, that T0I was not in control of the selection 
of papers, or of the contents of the papers. 

This Compendium of Papers from the conference comprises about 300 
pages consisting of more than 50 separate reports.' These individual con- 
tributions are of widely varying quality and relevance to the topic. Some 
papers are important historically. One, for example, documents the well- 
known but not easily accessible Transport and Road Research Laboratory 
(TRRL) computerisation of Egyptian road safety data. Another explains the 
failure of some anti-drunk driving legislation in Finland; yet another rec- 
ommends much the same type of program for Africa. The International 
Road Federation recommends more (and better!) roads. 

A quick overview of the contents shows the following kinds of papers: 

from Ez~ropean and American participanfs, some accumulated Afri- 
can data (from TRKL of UIQ, partly new, but nluch dating back to the 
1950s and of uncertain provenance, summaries (mostly optimistic) of 
the safety trends in their home countries. There was a noticeable ten- 
dency to explain trends in fatality rates in terms of the policies and 
interventions of government, without a great deaI of discussion of other 
possible explanations. For example, the road fatality peak of the late 
1960s to earIy 1970s, experienced in virtually every developed coun- 
try, was attributed by one Norwegian speaker to "the comprehensive 
national program for traffic safety". Some speakers attempted to 
modify their recommendations (mostly to adopt "successfuI" programs 
in Europe or the US) with consideration of special African circum- 
stances; few if any managed to do so. 

2. from African participants there were some interesting statistics, often 
more related to "development" of the road network rather than to its 



NORWAY 

143 

safety, These data, sometimes quite interesting, were too often followed 
by purely idiosyncratic opinions of cause and cure. Many papers em- 
pIoy Smeed-like diagrams and charts. * 

NORAD, as we11 as T01, provided technical assistance to the SATCC Work- 
ing Group, starting in 1984.Various fact-finding missions were carried out, 
as explained in documents published in 1987.2 

First, a traffic safety census of all nine countries was collected at SATCC 
headquarters in Maputo,' during January and February of 1985, and aug- 
mented by site visits to Swaziland, Tanzania and Zambia. A draft report 
was presented to the Group's meeting in November 1985 in Blantyre, Ma- 
lawi. The basic recommendation was to establish a National Road Safety 
Board (MRSR) in each country, a Road Safety Agency (RSA) and local Road 
Safety Boards., These agencies should cooperate in preparing a short-term 
and a long-term safety plan. The census showed that the NRSB and RSA 
status of member countries varied considerably in their development. 

Tn 1985 T0I organised a fact-finding mission to investigate the role of laws 
and regulations in countries, of the SATCC region. The summary report 
begins with a survey of the countries individual differences in law and regu- 
lation."e authors conclude that although there are a number of variations 
- even contradictions - between the countries, the basic problems re- 
main the same, and shol~ld be reconciled with the twoVienna Conventions 
on Road Traffic and Road Traffic Signs and Signals. Thcy believe that the 
two major problems are alcohol and speeding, perhaps not coincidentally, 
the issues most salient at that time in Western countries. 

Then, a number of examples are given of the difficulties in harmonising 
laws and regulations in the region. For example, two of the countries do 
not have specific rules of the road. Signing is of several different types; the 
driving licences are "of different models and categories, and vary in sub- 
stance". The report proposes ways to harmonise laws and regulations, based 
on the two Vienna Conventions. 

TheVienna Conventions are then worked over section by section and para- 
graph by paragraph, with proposed modifications for the SATCC cot~ntries. 
Illustrative of the root differences in safety considerations in thesc cotin- 
tries compared with Western European countries is a proposed section [Part 
I, Section 3, paragraph (d)] which defines the word "drives" lo mean "any 
person who drives a motor vehicle or other vehicle (including a cycle), or 
who guides cattle, singly or in herds, or flocks, or draught, pack or saddle 

* For an explanatton o f  Sme~d's  analyr~s, see p 120 of Chapter Twelve. 

t Maputo, Mozambique, whrle wtthin the SASCC Serritoty enlop conven~ent access to the Union 
of  South Atr~ca for travel by conference delegates 
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animals on a road': Similarly, the definition of "motor vehicle" includes 
"any power driven vehicle normally used for carrying persons or goods by 
road, etc." with the only exclusion being agricultural tractors. It also ap- 
pears that the laws and regulations are intended to cover all parts of the 
country, not just legal thoroughfares. 

T0I  also reported on the traffic safety situation in Swaziland, Tanzania and 
Zambia during January and February 1985.4 It includes the reporting forms 
currently in use in those countries. Among many other suggestions, is a 
recommendation for a four-part system: accident register, road register, 
vehicle register and driving Iicence register. These parts were given as parts 
of a comprehensive road safety improvement project. Only accidents with 
death or personal injury are proposed to be recorded. (N.B. For death, the 
30-day rule is recommended.) 

The discussion on drunk driving starts with the statement that "Drunken 
driving is a serious problem which concerns road safety, obedience to the 
law and the role of the alcohol in ~ociety."~ (A typically Scandinavian ap- 
proach. As the late H. Laurence Ross has commented, "drunk driving is 
perceived as a trafic safety problem in the US but as a social behavior prob- 
lem in Scandinavia.") 

The report continues with a statement of several Euro-American diagnoses 
of the problem, with appropriate countermeasures and penalties. One in- 
teresting aspect is that "impairment" seems to be defined to refer 
excIusively to impairment of vehicle control, not to impairment of atti- 
tude. The appendix quotes some SATCC member statesYegislation and 
comment. It appears that while many drivers are drunk (at least in com- 
parison with Norway), very little is being done about it. 

T0I advisors then move on to an investigation of the vehicle testing pro- 
grams of SATCC countries. Their report provides analysis on a 
country-by-country basis: Each country is described under the headings 
"Legal Aspects': "Present Practice", "Personnel" and "Testing Station and 
Equipment". With a few exceptions, the practice seems to consist of spot 
checks by the police. 

With these special topic reports in hand, T01, in cooperation with (the then) 
TRRL, assisted in planning the Second African Road Safety Congress, which 
was held in 1989 in Addis Ababa, and in compiling the 419 pages of the 
proceedings.? 

The papers from European authors cover much the same ground as in the 
First Compendium; for example, with more interest in manipulating data 
than in assessing its reliability, with more interest in curve-fitting than in 
public health. Certain other papers from Europe and America hardly touch 
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on African problems, but rather boast of their own nation's successes. The 
contributions from African sources contain what appears to be some new 
and informative statistical tabulations, which include a considerable 
amount of data. 

Apart from the data provided, too many of the speakers from African coun- 
tries took simplistic views of cause and effect, tending to blame their fellow 
countrymen for vague deficiencies such as "inattention". If true, this does 
not reflect an Africa as much as on the gradual process of motorisation. 
The same style of analysis of "causes" of accidents was being employed 
until quite recently in countries of Europe and America. 

In a personal communication (3 October, 1997), Mr. Assum informs me 
that T0I  has also engaged in three-step systematic work: [a) state-of-zhe- 
art report for each SATCC country; (b) proposals for national road safety 
programs; and (c) manuals for further road safety work, including the 
SATCC Book of Road Traffic Model Statute, The SATCC Manual for Learner 
Drivers, The SATCC Highway Code and The SATCC Road Traffic Signs 
Manual. Unfortunately, these publications were not available for comment 
when this chapter was being prepared. 

Apart from giving help wjth African safety congresses and further SATCC 
projects, T0I has also sent research workers and observers into the field. 
One example is  a recent analysis of traffic safety in Camer~on .~The  author 
deals at some length with all aspects of traffic safety and its administra- 
tion, including medical treatment of trauma statutory law and traffic 
conrrol. It concludes with a 14-point program to be fulfilled in five years, 
and, most irnportantIv, discusses how such a program can be financed. A 
summary of the report follows (apologies for any errors in translation): 

Chapter 1 of thir report discusses rhree earlter studies of traffic safety 
in Cameroon. There is extensive discussion of the purposes and objectives 
of these studtes; more to the potnt, there is an artempt to ana/yse the 
consequences of the srudie5. Briefh nothing happened Here ,j why 
Nobody cared once the reports were finished. There were no funds to 
carry out the projects, and as a result no equipment and training. The 
reports took little account of the realities of the situation in Cameroon, 
and proposed changes that were too abrupt to be realist~c. Pa f i c  safety 
is far from the principal objective of the Ministry of Transport Some of 
the reports were written as though they constituted the end of a project 
rather than its beginning, tn that there was no definite plan of actrons 
to carry out the recommendattons. It was absurd to expect to achieve 
a European level of development in one sector alone - for example m 
drt ver licensing. The adminkfration itself seemed to have unrealtsttc 
ambitions, which were then accepted uncritically by the consultants. 
The tarter were more concerned to fulfil the unrealrsttc terms of reference 
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of the administration than to provide a plan capable of implementation. 
"To build a building one cannot start with the roof before having built 
she foundarions and the walls. " 

Chapter 2 is a diagnosis based on experience (and common sense!). 
First the traffic safety bureaucracy is taken to bits, with all its bureaus, 
plans, decrees, responsibilities, programs and actions. Next, the author 
travels about the countryside as an inteiligen t observer: tn one place, 
he observes that the traffic lights don't work, quite naturally because 
of the inefficiency of the local road authorities. Then, he continues, 
that it doesn't matter anywaj if the police and gendarmes ignore the 
regulations anyway At  the crossroads of Ndokoti, often cited as 
particularly dangerous, the author finds that taking into considera tion 
the way the crossroads is uti/ised, accidents seem to be remarkably 
rare. 

Next comes the safety budget. For example, 200 one year; zero the 
next, 25 the following. Next the Insurance system. 

ln Chapter 3, the service available: "naturally" there is no trauma service 
at the hospitals. First aid is free, but any furcher treatment must be at 
the cost of the injured or his family "Some people suggested tha t even 
first aid depended on the ability to paM but we were not abEe to confirm 
this. " 

In Chapter 4, the avaitable accident data is displayed, with caution and 
reservation regarding its reliability and in Chapter 5, the author wrestles 
heroically with inadequate data to produce a cost figure: 0.7 percent 
of the Gross Dornertic Product. 

Chapter 6 discusses, in detail, the tangle of legal and adrninistrasive 
procedures too complex to explain here. The main point is that statutory 
law and regularion should be separated. 

Before giving recommendations, the problem is surnmarisedr "Rural 
roads are in bad condition. The urban road network 13 in bad condition. 
Urban traffic circulation in chaotic. Con fro1 of vehicles is inefficient, 
People are transported in deplorable conditions. Police and gendarmerie 
lack both means and motivation. The situation in the hospitals is 
deplorable. " 

The recommends tions provided include a 14-poin t program that is 
considered realistic to be fulfilled in five years provided : (4 there are 4 1 
man-months of expatriate technical assistance; 16) progress is monitored 
by an external consultant after two years; (c) an annual budget of 1.25 
FRF is available; and finally (d} that a form of taxation k g .  7.25 percent 
on car insurance prernrum) is enacted to provide the budget. 
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Some of the initial ideas for TO1 assistance programs to developing coun- 
tries are given in a small leafleLg Mr. Terje Assum, the T0I  Research Officer 
in charge of traffic safety assistance to developing countries wrote in his 
personal communication with the author that "we consider the lack of re- 
search, monitoring and evaluation as one of the main problems of 
improving road safety in developing countries". rn addition, the inside back 
cover of the leaflet is of interest jn identifying and explaining five Norwe- 
gian traffic safety agencies: the Institute ofTransport Economics (TC3I); the 
Norwegian Institute of Technology (NTH); the National Socieq for Road 
Safety (TT); the Association of Consulting Engineers (RIF); and the Public 
Roads Administration (SV) . 
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Frank Haight 

r F  he principal trafic safety research agency in the Netherlands is The 
Institute for Traffic Safety Research, commonlvknown as SWOV (i-e. 

J Stichting Wetenschappelijk Onderzoek Verkeersveiligheid), with 
offices in a suburb ofThe Hague. SWOV has been in existence for about 35 
years; and nowadays, like many similar institutes, has turned more and 
more towards privatisation and contract research as its major source of 
funding. However, in cooperation with the Dutch Government there are 
plans to return to the old position. 

With the gradual liberalisation of political and economic life in Eastern 
Europe, the Netherlands has played an important role in developing con- 
tacts in the trafic safety communities. Although some of this work can be 
regarded as bilateral assistance (because of SWOVpersonnel involvement), 
many of its activities have been funded by other agencies: the World Bank, 
OECD, the European Union, the Dutch Government, etc. For this reason it 
is net clear that the cooperation between SWOV and East Europe can prop- 
erlv be considered "Technology Transfer to Developing Countries". 

In addition, some of the countries involved can hardly be considered "de- 
veloping" although a few may be. Almost without exception the countries 
of Eastern Europe are classified by Rexger and Mohan as "high-income 
c~untries"'.~ Thus the contribution of SWOVlies principally In showing what 
Western Europe and the United States have been doing for the past half- 
century. There is not the culture gap as experienced between Europe and 
Africa. 

Specifically, it is doubtful that research workers on traffic safety in Eastern 
Europe, although labouring under a variety of constraints before 1988, can 
have remained entirely ignoxanl of the important traffic safety changes 
taking place in theWest since the mid-'60s. Publications (such as ihose of 
SWOV; TRL, INRETS,VTI, for example) may have been scarce or restricted 
in Eastern Europe, but they were not entirely inaccessible. Therefore the 
~7or-k of SWOVis not so much technology transfer (across a cultural chasm) 
as information transfer (across a politicalIy constructed chasm). 
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In 1993, an engineer from SWOV presented a paper at the 24th International 
Scientific Conference on Transport Planning and Traffic Engineering, held 
in P r a g ~ e . ~  He showed some typical data, mostly involving the changes in 
fatality rates over time. He proceeded to outline several low-cost remedies; 
such as improved signing, blackspot treatment, and junction re-alignment. 
These and other such measures could be easily adapted to conditions in 
parts of Eastern Europe. He then proposed that an infrastructure design 
manual be written, specifically for Eastern Europe, which would address 
these problems, and suggest solutions. He offered the collaboration of 
SWOV in planning such a volume, first by organising an international 
committee, and then holding an international symposium. 

The s~~mposium, organised by SWOV and funded by OECD, was held the 
following year in Prague with participation of 45 representatives from 11 
Central and East European (CEE) countries. The proceedings were pub- 
lished by SWOVin two vol~mes.~The first volume contains statements from 
the CEE participants, outlining the nature and scale of traffic safety diffi- 
culties in their own countries. 

The second volume, which is about 350 pages in length, contains "lectures'" 
by participants from Western institutes: 2 from England, 2 from Denmark, 1 
each from Germany and the OECD, and 7 from SWOV* These topics cover 
familiar ground, and mostly have already been published elsewhere.* One 
SWOVparticipant shed some light on the practical difficulties with the well- 
h o w  Woonerven (traffic calming zones). In addition to design difficulties 
and funding problems, pedestrian safety remains not entirely solved. 

Although there is no further mention of the handbook or manual in these 
proceedings, there is a call for further conferences and workshops, and 
some encouragement is offered to possible organisms: Organisation for 
Economic Ca-operation and Development (OECD), Permanent 
International Association of Road Congresses (PTARC), EU-phare (a 
program of the European Union with Code name "phase"), World Bank, 
European Bank for Reconstruction and Development (EBRD) specific ally^ 

Also in 1994, SWOV was involved in two planning projects with Eastern 
European countries: Hungary and the Czech Repub1ic.l 

These are two quite different proposals. The Hungarian portion, after out- 
lining various documents of understanding and coordination and listing 
the people involved, consists mainly of lists of institutions in Hungary and 
the Netherlands. The document provides an analysisIIisting of agencies in 

* For example, the conrrrbution of the Untted States consists of exactly the followmng words 
"NCHRP ReporT 350 Recommended procedures for the safety performance evaluation of 
hrghway features " 
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the two countries: the counterpart of SWOV is KT1 (Institute for Transport 
Sciences or specifically Kozlekedes Tudornanyi Intezet) . 

The report concIudes with a discussion of data bases: howthe information 
is collected, stored, analysed and retrieved. A number of deficiencies are 
identified, with possible solutions. It is suggested that SWOV experience 
could usefully be transferred to Hungary. 

The portion of the document dealing with the Czech Republic is quite dif- 
ferent, being longer and more specific. It begins with some traffic safety 
data. In I993 there were 1,355 fatalities recorded, using the 24-hour rule. 
The fataIity rate is given as 0.02 per vehicle kilometre on motorways and 
0.04 per velicle kilometre elsewhere. Next, a discussion of the 1993 World 
Bank report is summarised. The Bank estimates the "financial and eco- 
nomical Ioss for the community" in 1991 at 535 million ECU. 

The second part of the report deals with blackspots, and credits the most 
advanced methodologies to  Great Britain, the Netherlands and 
Scandinavian countries. As far as the Netherlands is concerned, there are 
seven steps: data collection, data analysis, formulating hypothesis, testing 
the hypothesis, supplementary investigation, determination of probable 
cause and proposing countermeasures. 
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CHAPTER SEVENTEEN 

8.1. Campbell, RR. Knight and I.R. lohnston 

his may seem an odd title for a closing chapter. However, it captures 
1 our frustration while at the same time serving as an analogy for our 
, , key conclusion. Wien  we first conceived this project, we believed it 

possible to identify successful and unsuccessful cases of traffic safety 
technology transfer from motorised to rnotorising nations, to determine 
what were the elements for success or failure, and to offer these principles 
for consideration by those working in thc field. That objective was 
abandoned as we realised the nt~rnber and cornp1cxi;ry of factors that came 
into pla!} and their myriad combinations that result -Pike the shaking of a 
kaleidoscope - in onlv partly predictable outcomes. 

The adoption of knowledge into practice is a fascinating topic of study. 
The people who generate new knowledge, the institutions in which they 
work and the processes they use, are typically independent of the people, 
institutions and processes charged with the implementation and opera- 
tion of community service or public interest programs. This creates a gap 
which needs to be filled. 

In a commercial enterprise, R&D is funded specifically to develop com- 
petitive advantage through the invention of new products or processes. 
Even here, there is a large literatiire on the difficulties of balancing the value 
of unfettered creativity with the commercial dictates of time to market. 
Move to an area of public intcrcst, traffic safety, then add the complexity of 
transferring knowledge across geographical and cultural boundaries and 
the analogy to the kaleidoscope becomes more apparent. 

Effective knowledge transfer requires the recipient to not only have a 
need but also a desire to meet that need: it needs their hearts as well 
as their minds. 
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This message comes through stronglyin many of the "reflections" that con- 
stitute this volume. Perhaps the most telling example is the lament of the 
INRETS staff at the failure of their efforts on the Ivory Coast; recall the quo- 
tation from Chapter Twelve: ". . . favourable conditions for safety action were 
not met; local skills and manpower were not sufficiently available, eco- 
nomic conditions were difficult and on a downward trend, and motivation 
of the decision makers . . . did not seem high enough . . . in terns of action." 

It is not sufficient to decide, altruistically, to help a motorising nation im- 
prove its level of traffic safety Help should only be provided when the 
appropriate institution in the motorising nation acknowledges that a prob- 
lem exists, decides that solving that problem is a genuine priority and 
believes that the solution lies in adapting the knowledge and experiences 
of others. 

The discussion of the World Bank's attempts to "force" trafic safety plan- 
ning and action by making them conditions of infrastructure development 
loans underscores this conclusion (Chapter Eight). Bank officials admit that 
the "power of the purse" has serious limitations and are evolving a set of 
principles to guide attempts to enforce safety systems as part of the infra- 
structure developmental process. 

To win "their" hearts and minds, however, may present great problems, 
particularly when '"hey" feel that coercion and force is being used to that 
end. However, acceptance by the public of safety measures may enable 
political action to occur. Grass roots pressure may, in fact, force govern- 
ment action. Instances have been cited [Chapter Ten) where citizen groups, 
or organised segments of society, have played a pivotal role in helping com- 
munities to achieve such understanding and to appreciate the benefits 
resulting from changed attitudes and bchaviouc The examples given in 
Chapter Ten of the role of groups, such as MADD and others, which helped 
to pave the way for legislation to more effectively deal with the impaired 
driver, should not be underestimated. With the cooperation of students in 
many North American schools SADD (Students Against Driving Drunk) 
groups were formed and this groundswell of public opinion enabled 
tougher legidation and enforcement to he accepted. 

There are many other examples where grass roots pressure has helped and 
even resulted in governments acting for the benefit of all. The role of the 
Royal Australasian College of Surgeons ('RACS), together with other citi- 
zens, was of great importance in the  state ofvictoria leading the werId in 
seat belt legislation and other safety legislation, that has greatly reduced 
fatalities and injuries on Australian roads. The American College of Sur- 
geons EACS) embraced the A T E  course. This method of dealingwith acutely 
injured persons has saved many lives and much morbidity of individuals 
who suffered trauma on the roads and elsewhere (Chapter Seven). 
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Neurosurgeons and physicians helped the public to understand the need 
for head protection for motoxcyclists and, more recently, cyclists. 

For citizen groups to be successful it is important that they should have 
the guidance of knowledgeable professionals, a basic funding mechanism 
and that their actions and plans should be appropriately coordinated. 
Under these circumstances well-informed and motivated citizens, whose 
hearts and minds have been won, may play a significant role in promoting 
highway safety at many levels within their communities and countries. 

We found one example where the motivation for rapid transfer was com- 
mercial need. In the Czech Republic the level of vehicle safety design 
standards changed quickly and dramatically as the local automobile in- 
dustry was acquired by an international company which wanted to market 
its Czech-manufactured products globally. It had, therefore, to meet inter- 
national safety standards (Chapter Six). 

While it could be argued that international vehicle safety design standards 
do not incorporate all the relevant new knowledge, it is undeniabIe that 
the safety of Czech vehicle occupants has improved substantially. 
International standards in a11 fields of traffic safety represent the results of 
compromise between national interests and the commercial interests of 
global industries; such standards will always lag behind advances in 
knowledge because of the need to consider other priorities and conflicting 
interests. The idealist, especially in the international arena, will achieve 
little. Progress is almost always incremental. 

Many trafic safety professionals accept the need for compromise in the 
area of international standards and protocols yet seem unable to perceive 
the relevance of setting trafic safety progress in the context of a develop- 
ing nation's other economic, public health and transport priorities. 

Understanding the wider economic. social, cultural and transport 
context is fundamental to planning what knowledge to seek to 
transfer and deciding upon effective strategies for that transfer. 

The contribution by Mohan and Tiwari (Chapter Four), coming as it does 
from the perspective of a recipient nation, is eloquent testimony. It is nat 
as though the conclusion is not accepted - conceptually - by most 
professionals in the field; the difficulty seems to lie in its appIication. 
Chapters Five (the planning project in China), Eight (the role of the IVnrld 
Bank), Twelve, Thirteen and Fourteen (country studies of France, Sweden 
and the UK respectively), contain entreaties to involve the "locals" and 
examples of implementation tactics, but also comment on how difficult it 
is to succeed. 
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I t  seems to us that the missing element is a general failure to embrace the 
pIace of traffic safety in the transport and public health priorities of the 
recipient nation when it is discordant with the view of what consultants 
from motorised nations believe that role should be. Without a prepared- 
ness to embrace a dissonant priority, compromise is unlikely. Without 
compromise, progress is unlikely. 

Here we may do well to recall the long-term strategy of the Japanese (Chap- 
ter Nine). The Japanese tend to place their experts in the recipient country 
for extended periods of time to work with the local professionals and fos- 
ter genuine understanding as we11 as lasting relationships. This is coupled 
with training in Japan for these professionals, training which is updated 
regularly. While we uncovered no  hard evidence that this strategy led to 
more effective knowledge transfer, it appears an excellent way of embrac- 
ing local needs and priorities. 

Let us Fook for a moment at the flip side of the same coin. The reader will 
recaEI from Part 3 that some motorised nations have a long history of at- 
tempts to transfer traffic safety knowledge to motorising nations (for 
example, France, the United Kingdom, Sweden and Norway) while others 
appear to have made little systematic effort (for example, the USA and 
Canada). All these countries have substantial foreign aid programs so it is 
not that they do not share a commitment to assist less developed coun- 
tries. Why does this aid include traffic safetyin some cases but nor in others? 
We believe it is because different donor countries have different foreign 
aid objectives and different social, political and cultural values. If  this i s  so, 
why do we find it so hard to accept that different motorising nations place 
different priorities on trafic safety and therefore approach our [often un- 
solicited) attempts to help with differing levels of enthusiasm? 

The "power of the purse" must become more effectively applied if it 
is to succeed as a strategy to help increase the priority of traffic 
safety in many motorising nations. 

The reality of funding underlies most of what is ox is not happening in txaf- 
fic safety assistance efforts. First, most (though not all) motorising nations 
are also low-income countries. Resources to increase safety are therefore 
in severe competition with the most basic of concerns related to nutrition, 
health, internal security, and other competing needs. When funds are avail- 
able in the transport area, there is a great desire to build roads, this being a 
key to economic development, the over-riding imperative. 

In motorising nations at higher income levels, problems still abound be- 
cause the higher income in these nations maybe a relatively recent change, 
and there is much inertia in the system. It  takes decades to upgrade the 
road system in a country, and institutional changes do not occur quickly. 
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Even so, road accidents constitute a serious burden on the health care sys- 
tem in most motorising nations. In some countries early in the process of 
motorisation, road accidents and traffic injuries cost about one or it1470 per- 
cent of the country's Gross Domestic Product. That figure is useful, to an 
extent, in trying to energise the necessary internal and international intex- 
cst in improving the situation. But it may well be insuficient since it is not 
clear where the "saved" money will go if traffic accident costs are reduced. 
It seems likely that the0savings" will be manifested only in terms of a slight 
reduction in the rate of growth in health system costs. Presumably the po- 
lice will not benefit from any such savings, nor is the road building 
community IikeIy to do so. However, the dimensions of human suffering 
are evident as a compelling force to government officials and citizens alike. 
This concern with human as well as monetary costs is at the core of the 
growing program of the American College of Surgeons in providing Ad- 
vanced Trauma Life Support courses in a widening sector of the world 
(Chapter Seven). 

In view of all this, it often falls to the high-income countries or to intcr- 
national funding sources to provide traffic safety financial assistance. This 
Is frequently done as a component of road building projects. Of course, 
considering the enormous scale of road construction projects, safety is an 
incidental component. When trafic safety funding is provided as a mod- 
est but important component of a road construction project, there are 
implications as to the kind and quality of traffic safety expertise that is de- 
livered "on the ground". Often the main contractor is one of the 
interilationa1 construction firms that have been involved in so many ma- 
jor puhlic works projects all over the world in recent decades. Sometimes 
in such a project there is a teaming arrangcmcnt in which the traffic safeq 
component is handled by a truly senior and experienced organisation. But 
that is not necessarily true. It is, of course, not to be expected that such 
construction firms will have an in-house staff of safety experts. Therefore, 
if there is a significant traffic safety component in the contract, the inter- 
national firm must recruit the services of trafic safety experts for the 
project. The level of expertise so obtained may or may not be satisfactory. 
Sometimes the traffic safety component involves staffwho are actually quite 
unfamiliar with the subject. 

This situation suggests the desirabiIity that highly motorised and high- 
income countries provide some level of government support for traffic 
safety assistance to motorising nations, at least for some time into the 
future. If there is a dedicated staff and mission for traffic safety assistance 
within the providcr nations, then it is more 1ikeIytthat bona fide traffic safety 
expertise will be delivered to the projects, for there more likely will be a 
stable pool of senior specialists from which to draw. This is said in the belief 
that just as experienced safety professionals are essential for progress in 
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one's home country, so it is that specific experience in "overseas" work is 
equally important. Since a major challenge in assistance to motorising 
nations is to understand the local situation, and to find ways effectively to 
apply initiatives from other countries, then it is obvious that there is a rather 
demanding "learning curve" for professionals who would spend time 
residing in motorising countries. If the nature of funding mitigates against 
retention and seasoning of capable staff, then the alternate becomes one 
of sending inexperienced people on such missions, to be replaced by 
successive waves of inexperienced staff in the future. This militates against 
the establishment of a capable community of safety professionals in the 
recipient country. 

Et would seem that an increasing burden for provision of funds is falling on 
the World and Regional Banks and the few other international organisa- 
tions in a position to do so. An indication of World Bank awareness of the 
funding problem is apparent in one of their major projects in Eastern 
Europe, described in Chapter Eight. In that project not only were safety 
initiatives considered, but attention was paid to means for financing traf- 
fic safety. Asirnilar concern was addressed in the chapter on China (Chapter 
Four). International lending organisations cannot support traffic safety in 
motorising countries indefinitely In the long run each country must pro- 
vide sufficient funds to maintain the required level of safety for their road 
transport system. Since the road transport system is a large economic en- 
terprise, it is natural that the government would look to road users for 
revenues to operate it safely. 

Finally on the matter of financing traffic safety assistance to metorising 
nations, it is to be noted that absent from any current active program of 
financial support are those multinational corporations with a cleat stake 
in trafic safety- most notably the automobile industry, insurance indus- 
try, and the family of industries that have a major stake in construction of 
roads and other major public and private works. On a small scaIe, severaI 
of these have been involved, but the level of involvement is net cornrnen- 
surate with the size of the traffic safety problem in motorising countries or 
the financial scale of business involvement in the motorisation of those 
countries. 

Insufficient effort is being given to the training of professionals and 
administrators, thus the long-term human infrastructure far ongoing 
knowledge transfer is nor being established. 

Chapter Seven discussed what can be achieved as a result of international 
networking among concerned professionals - in this case, health profes- 
sionals, focusing en the problem of improving trauma care. It is apparent 
that the involvement of such professEona1 groups within motorising na- 
tions can and should be of great benefit. This benefit will only occur if those 
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professional bodies which understand the functions and priorities that may 
exist in their own countries are recruited and involved from an early stage 
in the motorising process. 

Then there are short-term activities like training, conducted either in the 
provider nation or the recipient nation. Some training is intensive and 
"micro" in nature, such as the two-week course on accident investigation 
provided in Estonia by police officers from Canada (Chapter Eleven). It 
would seem that short course training might have a lasting beneficial ef- 
fect if the subject matter were very specific to an ongoing activity in the 
recipient country. 

Some training has longer term implications, like the university course for 
road transport and safety in developing countries, offered for foreign stu- 
dents in residence at Birmingham University in England [Chapter Fourteen). 

The fact that several universities around the world offer a course here or a 
seminar there i s  indicative of the fact that there is essentially no place whcre 
comprehensive training in traffic safety is available to officials in motorising 
nations. The difficulty lies in the fact that there is no funding to put such a 
centre in place and then to wait for the demand and utilisation to develop, 
and there is no obvious demand clamowing for establishment of such a 
centre.Yet if such a centre were established, there seems little doubt that a 
large group of eager students would be available. Funding would have to 
be provided for faculty, both Iocal and imported, and scholarship money 
for students since many countries would find it difficult to send students 
to such courses. Perhaps the World Bank or impacted multinational 
corporations could appreciate the value of creating such an institute under 
its auspices. 

Nevertheless one can visualise a training centre where short and long 
courses could bedeveloped in motor vehicle administration, driver licens- 
ing, police traffic enforcement, pedestrian education, evaluation 
techniques, blackspot identification and correczion, etc. Such a centre could 
also provide a locus for local research into the unique probIem of motoris- 
ing countries. That could include such things as the identification of 
low-cost but effective approaches, crashworthiness considerations for 
small motorised vehicles such as three-rvhecled scooter-type taxis, research 
to achieve a low-cost helmet for cyclists, and even "theoretical" research 
considering whether the traditional measures of accident rates (accidents 
per unit registration, or accidents per unit travel) are  equal!^ applicable 
across a spectrum of countries. 

Ideally such centre(s) would be affiliated with established schools of 
engineering where a course of study in transport engineering may already 
be available. It would be even better if such a centre could also be in 
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conjunction with a university where medical and public health training 
are also available. 

The establishment of one such centre and provision of funds for five years 
or so would be an interesting project for sponsorship by one or more of the 
multinational corporations. 

The ultimate goal must be long-term effectiveness of traffic safety 
knowledge transfer. 

It seems that there is a tendency on the part of officials from the donor 
nations to ascribe success and failure to a readiness on the part of Iocal 
oficials to undertake new efforts, and ability of the institutions to absorb 
the new or upgraded activities. This is described byworld Bank oficials in 
terms of "sustainability". That term is used to address the question of the 
project having a chance of functioning successfulIy after the donor coun- 
try officials have gone home and the funded project has ended. In the hope 
of realising this "sustainability", oficials interviewed in the various coun- 
tries emphasised the importance of 

1. involvement and enthusiasm on the part of Iocal middle level officials 
who would actually administer the new efforts, and support for those 
efforts by senior level administrators; 

2. adapting the initiative as much as necessary to the needs and 
capabilities of the local situation; and 

3. establishing the necessary multi-ministerial mechanisms, perhaps by 
a Traffic Safety Council with representation from all ministries 
involved. 

Most oficials interviewed agreed that sometimes the presence of factors such 
as listed above are enough to bring about success, but sometimes not. It is 
not surprising that this should be so. In highly motorised countries, the same 
kinds of barriers have long existed, such that new initiatives may have to be 
instigated against the tide of interests in individual ministries, and have to 
be adapted to regional needs, and may or may not succeed. 

In the final analysis, most ofwhat is offered to motorisingcountries is largely 
made up of what worked in the highly motorised countries, adapted to 
local needs as much as possiMe. However, Mohan and Tiwari argue (in 
Chapter Four) that in some crucial respects the experience in rnotorising, 
low-income countries is unique. They argue that the vehicle mix that pre- 
vails in China, India, many nations in Africa and elsewhere is truly unique 
and that now-highly motorised countries never had a comparable traffic 
environment with which to contend. 
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Many such recipient nations have a combination of poor roads with very 
high traffic volume, and a very heterogeneous mixture of motorised and 
non-motorised traffic, not seen in highly motorised nations. In the USA, 
there was a time when much more of a mixture of motorised and non- 
motorised traffic prevaiIed. Though pedestrians now account for 13 percent 
of traffic fatalities, they accounted for more than 40 percent in the 1920s. 
However, it must be conceded that the USA never had simultaneously to 
contend with high levels of population and modern, high-speed motor ve- 
hicles and a wide variety of road users. In the now-highly rnotorised 
countries the onset of motorisation was at a time when motor vehicles 
themselves were relatively new, and certainly under-powered relative to 
the present. 

So what is the point?According to Mohan and Tiwari, this means that there 
is an inherent limit to the applicability of initiatives from highly motorised 
nations, even if adapted as much as possible to the needs of thc recipient 
nations. They assert the need fox original research dedicated specifically 
to road accident problems in motorising nations. Research was necessary 
to identify effective initiatives in highly motorised nations, and a similar 
research program is necessary in motorising nations, they say. The lack of 
research knowledge specific to a motorising nation is part of the reason, 
perhaps, why experts from outside sometimes fail to provide useful 
assistance. 

Focus on traffic safety. 

Each motorising nation is beset by numerous problems, which produce 
conflicting demands on avaiIable resources for their solution. However, 
the rapid increase in motor vehicle numbers in these nations will result in 
large and increasing direct and indirect costs, injuries and deaths. These 
costs, as well as the direct effect of road trauma on health treatment 
facilities, will cause increasing difficulties for nations to provide appropriate 
comprehensive health care for the general population. 

As nations solve what they perceive as other more pressing problems, the 
broad and deep costs of motorisation will become apparent. From what may 
at present appear to be a relatively neglected position, this problem will attain 
an importance that will demand to he addressed. Different nations will, almost 
certainly, reach this point at different times and at different levels of their 
development. The need to deal with the problem, however, will require that 
it be faced, sooner or later, by each rnotorising nation. 

When the problems posed by motorvehicles, in any nation, assume a rec- 
ognised high priority, it is essential that broad and focussed traffic safety 
assistance be available. The task at hand, for all nations, is to prepare and 
be equipped for when that time arrives. 





Peter Knight (Trust Chairman) 

A s noted in the Preface, this volume marks the closure of the Global 
Traffic Safety Trust. The Trust was formed in 1988 after successful 
publication of a book by eight professional collegues brought 

together by Gordan Trinca at the Royal Australasian College of Surgeons. 

In Australia, the Royal Austrdasian College of Surgeons (RACS) has been a 
leader in addressing the problem of highway trauma. It has supported the 
establishment of aTrauma Committee whose activities and influence have 
spread throughout Australasia. This has been an inspiring example of a 
professional body of health care professionals accepting the challenge and 
dealing with an identified problem. GTST had its registered headquarters 
at RACS. We thank the College for its support, encouragement and ongoing 
involvement in the activities of GTST. 

The Trustees, who have enjoyed each other's friendship, support and 
mutual sharing over the last thirteen years, consider it a privilege, pleasure 
and honour to have had the opportunity to extend their range of 
professional activities beyond the norm through their participation in 
GTST. 

GTST was formed through the generosity of Mr. J. Takada of the Takata 
Corporation of Japan. For the ten years that GTST has been active be bas 
played an enormous role in making it possible for the Trustees to carry out 
the several projects in various parts of the world. The Trustees gratefully 
acknowledge this tremendous support as well as the friendship and 
generosity of such a benefactor. 
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