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ABSTRACT 

Prior to 1994 provincial levels of government addressed governance of transport issues. After 
World War II the number of vehicles on South African roads increased rapidly and consequently 
the number of accidents increased. Since 1948 a number of governmental and non-governmental 
organisations were established to improve road traffic safety. For almost 40 years the main focus 
was on traffic safety related issues, which included education, driver training, and to a lesser 
extent on traffic safety research. During the 1980’s research findings indicated that there was an 
urgent need for a radical paradigm shift. It was evident that traffic safety activities had to be 
revisited to ensure a dramatic improvement in road safety. 

One of the symptoms that were identified was the lack of a clearly defined policy for traffic safety. 
The research findings were partly implemented because road traffic managers had inappropriate 
or insufficient training and education and were thus inadequately qualified to initiate and manage 
the implementation of research outcomes. Road traffic institutions functioned in a fragmented 
manner. Activities were, therefore, not co-ordinated and traffic safety functions were not managed 
in a holistic framework. 

Since the change of Government 1994, dramatic changes have been introduced. Under the 
auspices of the National Department of Transport and staff members of various institutions, a 
holistic integrated traffic safety management system (TMS) has been developed, policy viewpoints 
have been formulated, updated and implemented.  

The Gauteng Province and the Western Cape Province took the lead in this regard. To overcome 
the implementation problem, a programme to train road traffic managers professionally has been 
developed, introduced and updated by Technikon Pretoria. The first Magister student registered in 
the beginning of 2003. 

The paper will focus on the development of the holistic traffic safety system, within the RSA. The 
formulation of policy viewpoints, the training of road traffic safety managers with a view to 
implement and manage road traffic safety strategies, policies and traffic safety management plans 
will be the focus of this study. 



 

 

INTRODUCTION 

South Africa is one of the countries in the world where traffic accidents dramatically increased 
after World War II. In an effort to curb the soaring road traffic accidents the South African 
Government introduced various measures in the early sixties to improve road user attitude and 
adherence to law enforcement. These measures were included in publicity campaigns and were 
performed by the road safety councils as statutory bodies of the government. The situation did not 
improve sufficiently and the Council for Scientific and Industrial Research (CSIR) was 
commissioned to research the situation and to recommend ways and means to address the 
problems in road traffic safety.  

Researchers found that too much emphasis was placed on publicity and the first reports 
recommended a more scientific holistic approach [1]. The ultimate outcome of the reports 
indicated that traffic safety problems had to be addressed by a multi-disciplinary team of experts, 
especially in the fields of Engineering, Education and Law Enforcement. It also suggested that a 
systems approach had to be adopted and implemented [2].   

A MULTI-DISCIPLINARY APPROACH TOWARDS TRAFFIC 
SAFETY MANAGEMENT 

I believe it is common knowledge that all concerned with safety related issues are aware that 
traffic safety is not a discipline in its own right but a science comprising a number of disciplines 
and functional areas. Four prominent disciplines to manage traffic safety issues have been 
identified, namely the road environment (engineering), the need to control and regulate (law 
enforcement) various units in the road environment, the need to provide units with knowledge and 
skills, to develop positive attitudes (education) and to undertake research activities (logistical 
support) with a view to provide the authorities with information.  Other relevant aspects are the 
role of rescue practitioners to manage all types of incidents on the road and the role of the courts. 

To accommodate the multi facet nature of traffic safety,  traffic safety issues needs to be managed 
systematically. This aspect has been addressed since 1988 when the National Department of 
Transport appointed a National Task Force to develop a Holistic Integrated Traffic Management 
System  (TMS)[3].  

The National Task Force, identified a number of disciplines, functional areas, systems and sub 
systems for target groups as part of the TMS. 

In the remaining section of this paper, Mr Chairperson, I would like to focus on the enhancement 
of effective management of the various functional areas in the TMS, the need to train road traffic 
managers academically and to explain their management role to enhance the effectiveness of the 
functional areas. To do this, I need to explain the rationale behind the development of the TMS, its 
various components, sectors, functional areas, sub management systems, policy view points and 
the need to train students to implement and manage road traffic plans in their control areas. In 
FIGURE 1, the TMS is conceptualised. From the FIGURE it is clear that the TMS comprises three 
components, namely the physical component, the unit component and the management 
component. In a nutshell, the components can be explained as follows: 

The first component is the physical component, which comprises all the elements of the system, 
namely road users, vehicles, road sections and goods.  The second component comprises the 
integrated units, namely  pedestrian units, driver units, parking units, taxi units, passenger units, 
goods units, etc. The pedestrian unit, for example has two elements, namely a  road user and a 
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road section.  The third component is the management component.  The management component 
comprises a management model which functions on three levels, namely a road user level, an 
operational level and an analytical level. The management model is supported by the four 
disciplines, a number of functional areas, policy view points [4, 5 & 6], sub management systems 
and implementation strategies. To operate effectively  each discipline, functional area and sub 
management system needs a set of tools. 

THE PHYSICAL COMPONENT OF THE TMS 

The physical component refers to all the elements in the TMS, such as the road users, the 
vehicles, road sections and goods. It also includes all the administration documents such as drivers 
licences, vehicle licences, professional licenses, etc. The various elements of the physical 
component can be grouped together as sets or subsets of elements. For example, all the road 
users can be grouped as a set of road users while pedestrians can be grouped together as a 
subset of road users. 

 

 

 

 

 

 

 

 

 

 

 



 

  

Figure 1: Conceptualisation of the Traffic Management System 

All the elements in the road network can be grouped together as the set of road elements while 
the road signs and road signals can be grouped together as a subset.  
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THE UNIT COMPONENT OF THE TMS 

The unit component refers to all the various units in the TMS. The number of units is vast. While 
the elements of the physical component are regarded as static and are therefore not operational, 
the  units of the units component are operational and need to be controlled or regulated. An 
example of a unit is a driver unit. A basic driver unit comprises of at least a driver, a vehicle and a 
road section. However, two secondary elements need to be added to the unit, namely a drivers 
licence for the driver and a vehicle licence for the vehicle. Apart from that, the vehicle and driver 
elements should be roadworthy and fit to be legally operational. Other examples of units are 
pedestrian units, parked units, freight units, bus units, etc.  

THE MANAGEMENT COMPONENT OF THE TMS 

To ensure that the various units operate as safely as possible  in the road environment, these units 
need to be managed (controlled or regulated.). To manage the units, a traffic management model 
was developed as a  third component of the TMS. This model operates on three levels, namely the 
road user level, the operational level and the analytical level. From the abovementioned it should 
be clear that the management model can only function effectively if it is supported by all the 
various disciplines (namely Engineering, Education and Enforcement or the so called 3 E’s) and 
functional areas which were identified by the task team a decade ago. To support the staff of the 
various functional areas, policy viewpoints were formulated and a policy document drafted in 
1992. The policy document was updated in 2001.  The list of functional areas identified appears in 
FIGURE 1. For example, the road user has to manage him or herself on the road user control level. 
This takes place on four levels of control, namely unitary control, bi-active control, multi-active 
control and passive control. Unitary control means that the road user should take only him or 
herself into consideration while using the road. This is a very important issue in South Africa since 
up to one third of all accidents in South Africa are single vehicle accidents. Bi-active control means 
a driver has to take him or herself into consideration, as well as one other unit at a specific time 
and location in the road environment. Most of the time bi-active control takes place in rural areas.  

Multi-active means that a driver has to take him or herself into consideration and at least two 
other units. Multi-active control takes place mainly in urban areas. Passive control refer to the role 
of passengers. They can, however,  also serve as extra eyes for drivers.  

THE FUNCTIONAL AREAS 

Traffic administration 

First of all, the driver of a driver unit needs to be licensed to drive a vehicle legally. Furthermore, 
the vehicle needs to be licensed. At this stage one can identify the first functional area, namely 
registration and licensing.  Some countries refer to this functional area as traffic administration.  
Staff members of this functional area play a prominent role in the traffic management. They have 
to ensure that drivers’ licences are issued in accordance with set standards according to tests 
developed by the Human Sciences Research Council for learner drivers and the practical K53 driver 
test which are used in South Africa.  
Traffic Education 

The mere fact that a driver has a legal driver license does not mean that he or she is a safe driver. 
He or she may be a good driver,  but not necessarily a safe driver. To educate road users, which 
of course include pedestrians, we need to teach drivers to become, not only “good” road users but 
also safe road users. In this regard, road traffic education, as the next functional area, was 
introduced. The aim of this functional area is to educate school children to become safe road 



 

 
users. In South Africa Education Departments at some tertiary institutions specialises in training 
teachers to introduce and operate road traffic education at schools. Although the time spent on 
structured / formal education in schools, is limited, the effect could be invaluable for those children 
who are exposed to road traffic education.   

Driver training 

Driver training is also a functional area of the TMS. Violation information can also be used when 
prospective drivers are trained. Research findings to determine the effect of driver training on the 
functional areas of the TMS are unfortunately not available.  

However, staff members allocated to this functional area are positive that it has a distinctive 
effect. The problem is that driver training is still not mandatory in South Africa. 

Marketing and Mass Communication 

South Africa was at one stage regarded as a developed country in Africa.  Presently we are 
confronted with the problems experienced by developing countries. South Africa has now become 
a developing country. This phenomenon in the traffic environment is unique since our road user 
population is at various stages on the development curve.  This situation also depicts the 
pedestrian fatality rate of up to 40% of all fatalities on South African roads. Most of these road 
users have moved from their place of birth in rural areas to obtain employment in metropolitan 
areas and have resided alongside major freeways in informal settlements where their style of living 
often result in abusing alcohol and drugs. The lack of road safety education and regulated 
transportation modes also often result in jaywalking and illegal crossing of highways and freeways. 
We know that the traffic safety situation in most African countries is horrific. We are still lucky  
that the road safety situation in South Africa has not deteriorated to those levels. To improve the 
present road traffic situation, we still have to undertake publicity campaigns. The next functional 
area, namely marketing and mass communication is thus of major importance.  The activities of 
this functional area are mainly performed by the National Department of Transport.  One of the 
projects embarked on in this functional area is known as the ARRIVE ALIVE Campaign. To enhance 
the effectiveness of this functional area, a holistic integrated management systems  approach 
was adopted. This was done by involving as many as possible staff members of the other 
functional areas.   

The ARRIVE ALIVE campaign is regarded as one of the sub management systems of the TMS. 

The Road Environment 

In South Africa civil engineers play a paramount role when it comes to the design and building of 
new roads, the maintenance, upgrading and the rehabilitation of existing roads. We distinguish 
between the role of two specialised type of engineers, namely road and traffic engineers.  The role 
transport engineers can play cannot be ignored but presently their role is not as prominent.  

In future they would have to play a specific role in assisting in  the management of functional 
areas. The functional area involving road and traffic engineers, was identified as the road 
environment. One of the policy view points adopted by the TMS -team is the provision and 
management of a safe and forgiving road environment infrastructure.  At present this issue is very 
sensitive. We experience problems to maintain our road network which is, at present, not in a 
good condition. Activities of the road environment takes place on the operational level of control of 
the management model.   

Law Enforcement 

We all know that drivers and other road users have to adhere to the rules of the road to minimise 
accident risks.  From research conducted by the CSIR, it seems that in 90% of all fatal accidents, 
one or more traffic violations are identified. To deal with traffic violations three functional areas 
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are involved, namely  legislation, traffic and city policing and adjudication. The courts in South 
Africa act independent from any road traffic activity. However, within their framework of activities, 
they play a major role. For example, during the ARRIVE ALIVE campaigns, mobile courts were 
introduced. This means that the activities of the marketing and mass communication functional 
area are enhanced by the legislation, road traffic law enforcement and adjudication functional 
areas.  The sum total of the product of this kind of synergy, has an enhanced effect on the 
reduction of serious road traffic accidents. Law violators are now exposed to the effect of the 
ARRIVE ALIVE campaigns.  

Logistical Approach 

Emergency services are major role players in the ARRIVE ALIVE campaigns. Rescue practitioners 
are on the standby on a continuous basis. These include the ambulance services, fire brigade and 
South African Police Services (SAPS).  Rescue services are therefore another functional area. 
Traffic Management System can function without road traffic data. During the ARRIVE ALIVE 
campaigns, information on road traffic accidents, fatalities, injuries and road conditions and 
operational situations are made available on an hourly basis. Apart from the ARRIVE ALIVE data 
and information, research projects are also undertaken on a continuous basis to gather traffic 
data.  

For example, research projects are undertaken normally before and after campaigns to determine 
the effect, whether positive or negative, on the road traffic safety situation.  Obtaining traffic 
information can thus be regarded as a separate functional area. From research findings, it was 
also possible to develop a violation management system for road traffic law enforcement 
purposes. This system is regarded as one of the sub management systems of the TMS. The 
violation management system is composed of a series of quality control models. A quality control 
model is regarded as a scientific based statistical tool to assist law enforcers to obtain data on road 
traffic violations by means of a small sample with a view to monitoring the situation on an ongoing 
basis. For example, 100 observations are sufficient to estimate the defective rates (proportion of 
non-wearers) of seat belts as well as for the estimation of alcohol violations (those road users with 
an alcohol reading over the legal limit). To monitor speed, we control mean speeds of groups of 
100 vehicles.  Quality control models have also been developed for stop streets, signals (traffic 
lights), over loading, road worthiness of vehicles and visibility to name a few. The information 
gained from the violation management system enhances the management of activities related to 
functional areas for law enforcement, research, development, technology transfer and 
implementation, marketing and mass communication, as well as traffic education. An example of 
how a quality control model can be  applied, is explained in ANNEXURE A.  

At this stage you may wonder how it is possible to manage a system as huge as the TMS. In the 
next section I will explain how we deal with the issue.  

At a Congress in Paris France, in 1985, it was observed that researchers and other specialists, 
experience the same problems, namely that there should be a person dedicated (called a traffic 
practitioner) to conduct research implementation functions or to manage road traffic related 
issues. It was also clear that most researchers, engineers and psychologists regard themselves as 
specialists and that they are left to their own devices to find solutions for problems. It seems that 
some of them are prepared to become part of the implementation function only to ensure that the 
implementation process is done correctly. However, as soon as the implementation process is 
completed, the specialist wants to return to his or her original work environment. 



 

 

PREPARING ROAD TRAFFIC MANAGERS TO MANAGE 
EFFECTIVELY 

Research done in South Africa identified the need of practitioners who could be trained as road 
traffic managers.  A Road Traffic Manager is a person who has been trained academically to 
manage traffic safety activities in a holistic coordinated integrated manner. Technikon Pretoria 
developed a Bachelor of Technology programme in Road Traffic Management with a view to 
ensuring that a suffic ient number of road traffic  managers will be available in the foreseeing 
future. If each local authority could appoint at least one road traffic manager, we need to train 
more than 500 road traffic managers. Ample opportunity exits for a qualified road traffic manager 
to become a specialist in one or more directions should  he or she wishes to do so. Practitioners 
can enrol for a Magister degree in Technology (M Tech) and on completion of that level enrol for a 
doctoral degree (D Tech.) The role of the road traffic manager is demonstrated in FIGURE 2. A 
Road Traffic Manager is not trained in one of the disciplines such as an engineer, psychologist, 
teacher, traffic law enforcer, researcher or statistician. A Road Traffic Manager would ideally come 
from any of the specialist areas i.e. law enforcement or education. He or she would then remain 
an expert in his/her specialist area but will be trained to manage the road traffic environment 
holistically with the main objective to enhance road safety comprehensively.  He or she is trained 
to apply management techniques with a view to ensuring that road safety activities have an effect 
on the various functional areas as well as traffic safety operations.    
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 Figure 2: Position of Road Traffic Manager 
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In this section I would like to demonstrate how traffic managers are trained and how they should  
operate.  Since road traffic safety theory extends over many disciplines, few of which are based on 
the common assumptions and knowledge of traffic safety, it is imperative that the Road Traffic 
Manager of today and even more The Road Traffic Manager of the future should be equipped with 
skills, knowledge and attitudes to manage traffic safety effectively. In order to enhance his or her 
ability to manage traffic safety effectively potential managers should be exposed to all the various 
disciplines which  form part and parcel of the traffic safety environment. It is imperative to develop 
a holistic approach to towards traffic safety. In the past road traffic safety was and is presently still 
implemented by different professions, few of which consult and/or co-operate with each other 
[10].  The four year Road Traffic Management degree course comprises 16 subjects. The 
compulsory subject is offered on four levels, namely SYSTEMS I, SYSTEMS 11, SYSTEMS III and 
SYSTEMS VI. This subject is mandatory, as well as Research Methods, which is offered on the 
fourth year level only.  

The reason for the mandatory subject is that it is expected from each student to have a clear 
understanding what each functional area comprises and to introduce to them some of the work 
areas undertaken by specialists such as engineers, educationists, law enforcers, statisticians, 
criminologists, town planners, and researchers [7].    

In SYSTEMS VI, the concept of strategic planning and management is introduced. From research 
findings (undertaken by the CSIR) a road traffic safety strategic management model was 
developed.  The model is known as the PREMUL-model. The model is conceptualised in FIGURE  3. 
From the model it is clear that the road traffic manager has to compile an external profile  of his or 
her control area,  as well as an internal profile . The main aim of the external profile is to determine 
the needs of road users. Once that need has been determined and the road traffic manager knows 
how the external environment operates, he or she has to compile an internal profile. This profile is 
done in collaboration with staff members and specialists from the various disciplines and functional 
areas. 

To do this, well known strategic management techniques such as the Nominal Group Technique, 
FOCUS interviews and EXPERT opinions are used to develop a SWOT-analysis and a PESTAI-
scenario.  Traffic Safety Managers are trained to develop a scenario analysis by adopting a model 
known as the PESTAI-model. This model comprises political, economical, social, technological, 
agricultural and industrial issues. The model is supported by a futuristic model based on 
data/information of the past (also known as FACTA) and futuristic issues (also known as FUTURA). 
The FACTA-part relates to facts of a historical nature and the FUTURA-part to future scenarios. 
Futuristic modeling includes four clearly defined periods, namely a short-, medium-, long-term and 
a period longer than 20 years. This would mean that, with regard to pedestrians units we need to 
plan more than 20 years ahead. Information from the analysis and scenario of the external 
environment is used to determine whether the functional areas of the internal environment is 
structured in such a manner that the needs of the external environment will be met [8].  

Each item and need of the external environment, is analysed and if possible matched with items of 
the internal environment. The road traffic manager has to ensure that the internal items of the 
functional areas matches  with the policy viewpoints and legislation. After this has been done, 
he/she should compile a gap and bridge analysis scenario. The team members of the various 
functional areas has to identify the gaps which are applicable to their respective functional areas. 
The road traffic manager should then determine how each functional area intents to bridge any 
gaps and how the members could assist each other to enhance the effectiveness of their own and 
other functional areas.. Attempts should be made to use existing bridges to deal with needs. 
However, when that is not possible the possibility to extent existing bridges or to alter an existing 
bridge should be considered. Sometimes a need can only be satisfied by a adopting a new bridge. 
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Figure 3: Components of Pedestrian Management Plan 
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CONCLUSION 

To conclude, I am of the opinion that in the years to come, South Africa will benefit from the actions 
we have taken to develop a holistic integrated management system to ensure that members of the 
various functional areas work together to achieve common goals. Although a system to manage 
the road traffic environment holistically exist,  I strongly believe that that the training of road traffic 
managers should not be neglected since certain skills are required to enhance the effectiveness of 
the functional areas.  

Thank you! 
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ANNEXURE A 

 

Example of a quality control model. In this example it is assumed that the Road Traffic Manager 
consulted a researcher and statistician. They helped him with the development and 
implementation of a sampling plan to monitor the defective rates of seat belt wearing. The results 
of seat belt surveys for a period of 15 months appear in the table below. At each location 100 
observation were made. The results are displayed on a control chart. On the control chart a target 
of ? =15% (defectives) was chosen, a control line of 20% was chosen and an upper control limit 
of 26% was chosen. (These lines can be determined by adopting a binomial distribution and a 
normal distribution approximation approach.) The results are: 

 

Jan Feb Mr Apr Mr Jun Jul Aug  Sep Oct Nov Dec Jan  Feb Mr Apr 

12 14 19 25 30 35 30 20 10 12 15 19 34 40 30 15 

 

 

 


