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preview
1.

WELCOME

Dear Student
It is a great pleasure to welcome you to this module entitled Transport
management (TRL3701). To make sure that you share our enthusiasm about
this field of study, we urge you to read this overview thoroughly. Refer back
to it as often as you need to since it will certainly make studying this module
a lot easier.
The field of transport management is extremely dynamic and challenging. The
learning content and activities contained in this study guide will, therefore,
provide you with opportunities to explore the latest developments in this field
and help you to discover the field of transport management as it is practiced
today. I hope that you will enjoy the module.

2.

PURPOSE OF THIS MODULE

The purpose of this module is for you to develop an understanding of transport
management and the operation of transport enterprises. In this module, we
also aim to study transport management within the context of a transport
system whereby supply and demand become reconciled through the integrated
transport management, the influence of regulation on transport management,
decisionmaking in transport, fleet planning, financial control within the
enterprise and marketing of transport services. After working through this
module, you should be familiar with the principles underlying the efficient
operation of transport enterprises.

3.

LEARNING OUTCOMES

Learning outcomes are given at the beginning of each study unit. These
learning outcomes give an indication of what you should be able to do once
you have completed the study unit.
3.1 Learning outcome 1
Learning outcome
You should be able to demonstrate an understanding of the theoretical concepts
and definitions applicable to rail transport and pipelines.
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Range statement
A basic understanding of the nature of transport management, systems and
related terminology, such as the demand and cyclical nature of the demand for
and supply of transport, the transport management, operations, scheduling,
cost and tariff determination.

3.2 Learning outcome 2
Learning outcome
You should be able to explain how railway technology impacts on rail transport
operations.
Range statement
An understanding of the interaction between transport technologies, the
characteristics of different modes of transport and the costs involved in the
transport operations.

3.3 Learning outcome 3
Learning outcome
You should be able to demonstrate an understanding of the environment the
transport enterprise operates within.
Range statement
An understanding of the functions of different management areas in the
transport enterprise.

3.4 Learning outcome 4
Learning outcome
You should be able to demonstrate an understanding of the problems associated
with the supply of transport services in line with user demand and productivity
in transport.
Range statement
A basic understanding of the role of user preferences and the application
of the principles of optimum efficiency in rail transport operations, such as
scheduling and route determination.
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3.5 Learning outcome 5
Learning outcome
You should be able to demonstrate a basic understanding of costs, costing and
tariff determination in a transport enterprise.
Range statement
The identification and calculation of different costs, the allocation of costs,
and the determination of tariffs for different services in a transport enterprise.

3.6 Learning outcome 6
Learning outcome
You should be able to demonstrate a basic understanding of the application
of marketing principles in a transport enterprise.
Range statement
The application of market research, market segmentation and the marketing
mix in a transport enterprise.
This module supports the following learning outcomes of the generic BCom
degree, namely
••
••
••
••
••

applying general business principles to real-life situations
interpreting economic realities of the local community
managing organisational resources (financial, human and raw materials)
managing information appropriately
relating knowledge and the contribution of knowledge to the development
of different cultures
•• addressing society’s socioeconomic needs

The module will also help you to achieve the following critical cross-field
learning outcomes as formulated by the South African Qualifications Authority
(SAQA):
After working through this module, you will develop the ability to
•• identify and solve problems using critical and creative thinking in a way
that demonstrates responsible decision-making skills
•• work effectively with others as a member of a team, group, organization
or community
•• collect, analyse, organise and critically evaluate information
•• recognise that problem-solving contexts do not exist in isolation
•• develop entrepreneurial opportunities

...........
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4.

THE PLACE OF THIS MODULE IN UNDERGRADUATE STUDY

Undergraduate studies in Unisa’s College of Economic and Management
Sciences provide graduates with a wide range of knowledge and skills that
will equip them to work in the business community.
This module is selected for the following degrees:
••
••
••
••

BCom degree with specialisation in Transport Economics
BCom degree with specialisation in Logistics
BCom degree (General)
Bachelor of Administration

This module provides a foundation for postgraduate studies in Transport
Economics and Logistics (ie an honours degree, master’s degree and, ultimately,
a doctoral degree).

5.

STRUCTURE OF THE STUDY GUIDE

What approach will we follow in this study guide?
Firstly, we use a systems approach. This means that we consider the environment
in which transport takes place and the technology used in transport.
Secondly, we follow a management approach. In other words, we take
management tasks (ie planning, implementation and control) and emphasise
their importance in a transport enterprise.
Thirdly, we discuss transport management with reference to the main functional
areas of management. We concentrate on the technical, operational, commercial,
financial and investment functions.
Fourthly, we look at a transport operation, marketing and the use of technology
in transport enterprises.
Outline of the study guide
In accordance with the above approach and to achieve the purpose of the
module, we have structured the study guide as follows:
In study unit 1, we start by discussing the basic concepts in transport management
and the management approach systems. Our specific reason for doing this is
to familiarise you with the management approach in transport management.
The transport management environment and system is discussed in study unit
2. One factor that has a distinctive effect on transport management is the use
of technology. For this reason, we devote a separate study unit (study unit 2)
to this topic.
In study unit 3, we explain the integrated transport management within the
organisation. The interaction between different management functions or key
areas is discussed in this section.
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In study unit 4, we discuss the rules and regulations that govern the transport
industry, especially in South Africa, while in study unit 5, we discuss the
decisionmaking in the transport enterprise. Furthermore, transport management
decisions cannot be made without considering the macroenvironment, the
market environment and the microenvironment within which the enterprise
operates as discussed in study unit 2.
In line with the management approach, we look at the fleet management in
study unit 6 followed by the discussion of financial management or control in
transport enterprises in study unit 7.
This brings us to functional management. In study units 8 to 10 we take a closer
look at the management of the different functions of a transport enterprise.
In study unit 8 we discuss the marketing management function. Operation
management and production management functions in transport are discussed
in study unit 9. In study unit 10 we discuss transport and the role of information
technology in transport.

6.

RESOURCES YOU WILL NEED

The prescribed study material for this module consists of
•• this study guide
•• Tutorial Letter 101 (which you should have received together with the study
guide when you registered)
•• tutorial letters containing answers or suggested solutions to assignments
•• any other tutorial letters that may be sent to you during the course of the
semester
There is no prescribed book for this module. The study guide is your main
source. Since there is no suitable prescribed textbook for this module, the
study guide has been compiled as comprehensively as possible to serve both
as a study guide and as a textbook.
You will also need a basic calculator to perform some of the activities. Please
refer to your tutorial letters to ascertain whether you may use a calculator
during the examination.

7.

GUIDELINES FOR STUDYING THIS MODULE

7.1 Time frame for studies
As indicated above, the module consists of 10 study units. Try from the start
to master one study unit per week. This should leave you with sufficient time
to revise and prepare for the examination.
7.2 Learning outcomes
Each study unit commences with a purpose statement and learning outcomes.
These learning outcomes are based on the learning outcomes for the module,
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as formulated at the start of this preview, and will give you an indication of
what you should be able to do once you have studied the particular study unit.
7.3 Activities
There are a number of activities within each study unit which you are instructed
to do. The activities will help you to master the study material and to apply it
in practice, thereby enabling you to achieve the learning outcomes of the study
unit. Many of the questions asked in the activities are similar to the questions
you can expect in the examination. It is therefore to your own advantage to
do the activities.
7.4 Self-evaluation questions
Each study unit ends with self-evaluation questions which you must be able
to answer. These are aimed at finding out whether you have achieved the
purpose and learning outcomes of the study unit since they are of particular
importance when you prepare for the examination. Also refer to the section
on assessment of the module (see below).
To achieve the purpose and learning outcomes of this module, you need to
develop a deep understanding of important concepts and learn how to apply
these concepts to real-life situations. To develop your understanding, you must
deliberately process the information you are reading. As you read, try to identify
the main ideas, think about why they are important, think about how these
important ideas are related to one another, and think about the implications
they have for people in the real work environment. You can also test your
understanding by trying to summarise the ideas, trying to explain them to other
people and trying to find examples of them operating in real-life situations.

8.

ASSESSMENT OF THE MODULE CONTENT

There are three types of assessment for this module: self-evaluation questions
in the study guide, compulsory assignments included in Tutorial Letter 101
and an examination.

8.1 Self-evaluation questions
As mentioned above, each study unit concludes with self-evaluation questions.
These questions are typical of the type of questions you can expect in the
examination. If you write down your answer to each question, you will be able
to check your answers and reasoning by referring back to the relevant section
in the study guide. This self-assessment is one of the most effective ways of
learning the things we want you to study in this module.
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8.2 Self-evaluation and compulsory assignments
Assignments
Self-evaluation assignments are provided in Tutorial Letter 101. These
assignments are designed to help you learn and to provide you with feedback.
Guidelines for assessing the self-evaluation assignments are contained as an
annexure to Tutorial Letter 101.
If there are compulsory assignments in Tutorial Letter 101, you must submit
them to the Assignments Section (in the envelope provided) before the due date.
They will then be marked by your lecturers and returned to you with comments.
More detailed instructions pertaining to compulsory assignments will be given
in Tutorial Letter 101.

8.3 The examination
The examination is your opportunity to show that you have achieved the
learning outcomes of this module. A specimen examination paper is provided
in Tutorial Letter 101 to give you an indication of how the paper is structured.
Key terms in assessment
When you assess yourself, do compulsory assignments or answer examination
questions, take note of the following meanings of assessment terms:
List

Write single words.

Define

State the meaning and mention the essential qualities.

Discuss	Identify the issues and provide points for and/or against particular
issues.
Describe

Provide details of characteristics and features.

Explain	Make clear; describe cause and effect; make the relationship
between things evident; provide details of why and/or how
something occurs.
Compare

Show how things are similar.

Contrast

Show how things are different.

Analyse	Identify components and the relationship between them, draw
out and relate implications.
Evaluate	Make a judgement based on criteria to determine the value of
something.
Substantiate Give reasons.

...........
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9.

CONCLUDING REMARKS

I hope you will enjoy your studies in Transport Management and that you will
be able to use your knowledge to make a positive contribution to the working
world. I am certainly looking forward to being your partner in this endeavour.
Best wishes
Your lecturer in Transport Management
Mr RI Mavunda
Department of Transport Economics, Logistics, Tourism and Pipelines

...........
xii

S T U DY U N I T 1: I nt r o du c t i o n to t r a nsp o r t m a n a g e m e nt

STUDY UNIT

1
Introduction to transport management
Contents
1.1 Introduction
1.2 Overview of modern transportation
1.3 Overview of transportation trends
1.4 The role of transportation in logistics
1.5 The role of transportation in tourism
1.6 The role of ICT in transport
Self-evaluation questions

L ea rn i n g Ou tco m es
The aim of this study unit is, first of all, to familiarise you with the particular
approach we are adopting to transport management in this module and,
secondly, to explain the nature of the management task at a strategic level in
transport.
After working through this study unit, you should be able to:
•• demonstrate an understanding of the theoretical concepts and definitions
applicable to transport management.
•• explain transport management within the context of the economic principles.

1.1 INTRODUCTION
“Transport management” covers the management for all modes of traffic
and transport services, covering both passenger and freight transport. This
includes changing the way in which existing transport systems are used
(particularly with respect to infrastructure) and the strategic and tactical
management and control of traffic. Tactical traffic management and network
management, which form part of transport management, involve monitoring

...........
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the actual traffic situation in real-time (including volumes, speeds, incidents,
etc) and then controlling or influencing the flow using that information in
order to increase network efficiency, safety or other objectives. Objectives
are to optimise transport networks and efficiently organise public transport
by achieving better traffic flows, improved traffic flows and increased quality
in public transport. This way, congestion, emissions and traffic volume can
be reduced. Transport management measures are mainly divided into traffic
information and control and improving public traffic flow. It also involves
a wide range of approaches, including increases and reductions in network
capacity, reallocations of that capacity and changes in the operation of public
transport, rail, air or waterborne transport. With an efficient traffic management
system the network operator can meet goals set by the politicians regarding
traffic levels within the city centre, emission levels, etc.
Transport enterprises produce (supply) services within the context of an
economic system. When transport is provided in a context where the efficient
functioning of the economy is determined by market forces (ie where demand
and supply determine what is offered and sold in the market), it is essential to
achieve maximum need satisfaction by using the minimum of scarce resources.
In other words, the economic principle constitutes the basis of a transport
system, irrespective of whether it is owned privately or by the government.
This implies that individual transport enterprises should function efficiently
in such a system.
You will know by now that the transport function entails moving people
and goods from their point of origin to their destination at a particular level
of service (quality). Remember that the demand for transport is a derived
demand, in other words, the demand results (or is derived) from other needs
which can only be satisfied by making use of transport. In the light of these
two factors it is imperative that, internally, the transport industry functions
optimally and, secondly, that it contributes to the efficient production and
distribution of other commodities and services, since transport forms an
integral part of the economic system of a country. It plays a crucial role in
production or the provision of a service since these activities are possible
only if the resources that are required as inputs are delivered at the place of
production at the appropriate time. Furthermore, the production process is
not complete until the output (final products or services) has been brought
to the end users. In other words, transport adds value to the final product by
creating utility of place and time.
The main function of transport management is to maximise internal and
external efficiency. The management of an enterprise does not always have
control over all the factors that influence efficiency (for instance, infrastructure,
suppliers’ external services or equipment, regulatory authorities and users).
Hence management can only maximise efficiency if the services provided
by the enterprise are aimed at satisfying users’ needs.
Since transport forms part of the economic, social and cultural life of a country,
it is always subject to government action, which is usually concerned with the
achievement of certain (political) objectives. Finally, the market mechanism
is not always conducive to competition in transport, since market failure is
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the rule rather than the exception in transport. It is therefore inevitable that
there will be some degree of regulation in the industry in order to protect
transport users.
The task of transport management could therefore be epitomised as the balancing
of demand and supply by means of the management process (planning,
organising, directing and control) and the execution of various management
tasks (decisionmaking, coordination, negotiation and communication) within
the framework of regulations and requirements so that the transport services
being provided ensure maximisation of profit and minimisation of costs.

1.2 OVERVIEW OF MODERN TRANSPORTATION
The significance of our transportation system touches all aspects of
life. For example, the location of transportation facilities affects the
surrounding communities. Railroads and highways dividing two cities
determine the location of manufacturing industries, retailers and residential
areas. The Gautrain, for example, divides two cities, namely Johannesburg
and Pretoria. There are a lot of manufacturing industries and retailers between
these two cities. The stations of the Gautrain are located closer to the busiest
areas, either manufacturing, commercial, businesses and residential areas, to
accommodate people who work and live along the route.
Do activity 1.1
This activity will help you to think logically and to notice any development
in your area and to relate it with study unit 1

A cti v i ty 1. 1
Is there any new transport infrastructure that is being developed in your
area? Think of any transport-related infrastructure and share this with
other students on the myUnisa discussion forum.
Factors can be identified correlating network changes to changes in
neighbourhood characteristics. However, transportation factors in connection
with a whole series of other factors cause sociological changes that extend
beyond transportation factors alone. The development of regional shopping
centres, schools, manufacturing, and vacation resorts grows as a result the
availability of transportation networks. Most consumers make decisions based
on transportation services, availability, cost and adequacy. In the market area,
decisions are dominated by the ability of the transporter to get the products
to the market at a lowest cost.
Overall, transportation interacts with three groups of society: users, providers
and government. Thus, transport decisionmakers are expected to consider
all aspects of the society in one form or another.

...........
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1.3 OVERVIEW OF TRANSPORTATION TRENDS
A cti v i ty 1. 2
What do you think is the most common problem in the transport
industry? Compare you answer with other businesses such as information
technology, marketing, etc.
The transportation industry is in a constant state of flux. It is intertwined with
the social, political and economic forces in a society and the economy. The
industry as a whole has undergone tremendous changes since deregulation
in the late 1980s. This has affected how carriers have organised, priced,
managed and rendered their transportation services.
The summary below highlights some of the key points in the transport trends.
•• Roads, Vehicles and Congestion
Many factors have affected traffic levels, including fuel prices, economic
growth and an increase in car ownership and number of drivers. Nearly a
third of households now have access to two or more cars, more than the
proportion of households without access to a car. Men are still more likely
to have a driving licence but the proportion of women holding a license has
been increasing at a faster rate.
•• Personal Travel Mode
Car use has increased as disposable income has risen, against a backdrop of
little change in the real cost of motoring and rising real costs of public transport
fares. Although the average number of trips people make has declined over
the last ten years, the distance travelled and the time spent travelling has
increased.
•• Public Transport
Bus operators are now investing in newer vehicles, and passenger satisfaction
is generally high, although buses tend to have a poorer image among nonusers and infrequent users. The introduction of the Bus Rapid Transit (BRT)
System in Johannesburg may be seen as a good example.
•• Variation in Personal Travel and Access to Services
The number of trips made and distance travelled increased with car availability
and income. In 2006, adults in a household survey with two or more cars
travelled over three times further on average than those in households without
a car. Men made slightly fewer trips than women but travelled much greater
distances.
•• Freight and Logistics
The rise in logistic costs is due to increases in the amount of goods transported
by road and rail. Another important freight measure is tonne kilometres moved
(defined as tonnes carried multiplied by kilometres travelled).

...........
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•• Safety
In terms of fatalities per passenger kilometre, air continues to be the safest
mode of transport. The passenger fatality rate for cars, the mode of transport
most commonly used, has more than halved since 1980.
•• Health and the Environment
Walking and cycling for travel purposes have both declined significantly over
the past decade. The accompanying growth in motorised transport has resulted
in a 54 per cent increase in carbon dioxide emissions from domestic transport
sources since 1980. Emissions of local air pollutants have declined with the
advent of catalytic converters and cleaner fuels. Despite an improvement in
vehicle fuel efficiency, the fuel consumed by transport has increased due to
growth in road traffic together with a substantial rise in international aviation.

1.4 THE ROLE OF TRANSPORTATION IN LOGISTICS
Consider for a moment the part that transport plays in your life
A cti v i ty 1. 3
What is Logistics? If you cannot answer this question, please refer to your
second year module, Integrated logistics TRL2604.
Since logistics advanced from the 1950s, there were numerous research
projects focused on this area in different applications. Due to the trend of
nationalisation and globalisation in recent decades, the importance of logistics
management has been growing in various areas. For industries, logistics helps
to optimise the existing production and distribution processes based on the
same resources through management techniques for promoting the efficiency
and competitiveness of enterprises. The key element in a logistics chain is
the transportation system, which joins the separate activities. Transportation
uses one-third of the amount in the logistics costs and transportation systems
influence the performance of logistics systems hugely. Transporting is required
in the whole production procedures, from manufacturing to delivery to the final
consumers and returns. Only good coordination between each component
would result in maximum benefits.
Without well-developed transportation systems, logistics could not bring
its advantages into full play. Besides, a good transport system in logistics
activities could provide better logistics efficiency, reduce operation costs,
and promote service quality. The improvement of transportation systems
needs an effort from both public and private sectors. A well-operated logistics
system could increase both the competitiveness of the government and
enterprises. The transport system is the most important economic activity
among the components of business logistics systems. Around one-third to twothirds of the expenses of enterprises’ logistic costs are spent on transportation.
According to the investigation of National Council of Physical Distribution
Management (NCPDM) in 1982 (Chang, 1988), the cost of transportation, on
average, accounted for 6.5% of market revenue and 44% of logistics costs.

...........
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A transport system makes goods and products movable and provides timely
and regional efficacy to promote value-adding under the least cost principle.
Transport affects the results of logistics activities and, of course, it influences
production and sale. In the logistics system, transportation cost could be
regarded as a restriction of the objective market. Value of transportation
varies with different industries. For those products with a small volume, low
weight and high value, transportation cost simply occupies a very small part
of sale and is less regarded; for those big, heavy and low-valued products,
transportation occupies a very big part of sale and affects profits more, and
therefore it is more regarded.
In summary the role that transportation plays in a logistics system is
more complex than carrying goods for the proprietors. Its complexity can
take effect only through high quality management. By means of a wellhandled transport system, goods could be sent to the right place at the right
time in order to satisfy customers’ demands. It brings efficacy, and also
builds a bridge between producers and consumers. Therefore, transportation
is the base of efficiency and economy in business logistics and expands
other functions of logistics systems. In addition, a good transport system
performing in logistics activities benefits not only to service quality but
also company competitiveness.

1.5 THE ROLE OF TRANSPORTATION IN TOURISM
Transportation and travel can be discussed without taking tourism into
consideration, but tourism cannot thrive without travel. Transportation is
an integral part of the tourism industry. It is largely due to the improvement
of transportation that tourism has expanded. The impacts on the ecology,
degradation of destination sites, tourist experience and economy has called
for a better management of resources. Improved infrastructure and service
may prove detrimental to the ecology of the place. In the light of such issues,
it is important to include the role of transportation in tourism in this module.
Transportation links the various destinations with people, goods and services.
Tourism is all about travel; and the role of transportation in its operation is
vital. It is largely due to the improvement of transportation that tourism has
expanded. The advent of flight has shrunk the world, and the motor vehicle
has made it possible to travel anywhere. This reality coupled with changing
work patterns and innovative marketing has driven international mass tourism
through the years. Culpan (1987:546) identified transportation modes and
management as the “important ingredients of the international tourism system,”
acknowledging that linkage by air, sea and land modes is essential for the
operations as well as the availability of support services such as fuel stations,
auto repairs, motels and rest facilities for land travel.
In summary transportation in tourism is most often seen as just part of the
tourism system which is in charge of bringing the tourists to the destinations, a
means of getting around the place and leaving it once the duration of the trip
is over. Page and Lumsdon (2004) contend that the transportation system of
a tourist destination has an impact on the tourism experience which explains
how people travel and why they choose different forms of holiday, destination
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and transport. The improvement in transportation modes plus low fares has
increased the accessibility of areas once considered off-the-beaten-track.
Access to tourism sites vary according to the nature of the site, the state of
the infrastructure and the efficiency of the public transport system.

1.6 THE ROLE OF ICT IN TRANSPORT
Transport plays an important role in the Information and Communication
Technologies (ICT). The impact of information technology on the freight
transportation system has been significant and is likely to increase sharply.
The steadily declining prices of new technology, coupled with an increased
awareness among freight operators of the technology’s potential benefits, will
encourage the freight industry to increase its use of information technology.
The industry has already implemented cutting-edge technologies to improve
customer service and to reduce expenditures.
Information technology will also have varying effects on the different modes
of transportation. Carriers in all modes will increasingly rely on continuous
updates on the location and status of the vehicles and containers in their
system. Additional growth in the intermodal freight market requires an increase
in information-sharing across companies. Electronic commerce (e-commerce)
will probably bring about changes in both the configuration and profitability
of a portion of the freight sector. It might also lead to reductions in average
shipment size, corresponding increases in shipment frequency and an emphasis
on time-definite delivery.
Recent technological advances include but are not limited to electronic data
interchange (EDI) technologies, automatic vehicle and container identification
systems, location and navigational systems, mobile communication
technologies, mobile computers, database management and value-added
data manipulation systems (eg data mining), container status information
systems and advanced traffic information and management systems. As a
result of these developments freight transport is moving toward operational
integration, both within and between companies. Information technology will
make non-integrated transport providers more competitive with integrated
ones. Appropriate sharing and integration of information will substitute for
full-scale control. The information revolution is responsible for changes that
originate both inside and outside the freight transportation system. Information
technology available to manufacturing and retail firms affects their distribution
strategy in many ways. Just-in-time manufacturing and distribution systems
rely on a continuous and reliable stream of information on the current and
near-term status of every link in the supply chain.
Manufacturers and distributors leverage information to reduce their inventories
significantly and to shift inventories from warehouses and distribution centres
to rolling stock in the transportation network. This shift increases the burden
of responsibility on the carriers as well as the need for shippers and carriers
to cooperate. Information sharing by shippers and consignees will reduce
inventory further if the providers of freight transportation are integrated into
the information stream.

...........
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Intelligent Transport Systems (ITS) utilises information and communication
technologies (ICT) to support transportation. Traditionally the notion of ITS
has been used in relation to private cars, traffic flow and road infrastructure.
However there is a growing interest in also including freight transport and
intermodality to the ITS notion. An indicator for the broader interest can be
found when viewing the focus of the annual world congresses on ITS. The
current trend is to include ITS freight transport-related issues, with a focus on
systems more than on technology components (Gustafsson, 2007).
System architectures are important when different organisations are to
cooperate around different information services and when different systems
are to work together. Regarding the freight market, common transport system
architecture is required to overcome the problems of lacking interoperability
and compatibility of systems. Widely adopted, freight transport systems
architecture would allow a common approach to develop new systems and
applications for freight transport, and in principle the following advantages
can result (Giannopoulos, 2004):
•• Interoperability of equipment with different infrastructures;
•• Compatibility and consistency of information delivered to end-users through
different media;
•• Better integration and coordination of services;
•• Solutions that meet the wider needs of the community;
•• Greater choice for users;
•• Multiple use of data and infrastructure;
•• Reduced risks for industry by developing products against national and
international standards;
•• A wider (world) market offering economies of scale in production.

S elf - evaluation q uestions
(1)	Discuss the transport trends found in South Africa.
(2) Discuss the role of transportation in logistics.
(3) Is there any relationship between transport and tourism development?
(4) What are the role of ICT in transport?

...........
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STUDY UNIT

2
Transport and environmental
management systems
Contents
2.1 Introduction
2.2 Environmental management systems
2.3 Managing the environmental effects from transport
2.4 Transport in the EMS process
2.5 Managing the environmental impacts from transport
2.6 Management environment
2.7 The macroenvironment
2.8 The market environment
2.9 Summary
Self-evaluation questions

L ea rn i n g Ou tco m es
The significance of our transportation system touches all aspects of life.
For example, the location of transportation facilities has effects on the
surrounding communities. Railroads and highways dividing two cities determine
the location of manufacturing industry, retailers and residential areas. The
Gautrain, for example, divides two cities, namely Johannesburg and Pretoria.
There are a lot of manufacturing industries and retailers between these two
cities. The stations of the Gautrain are located closer to the busiest areas, either
manufacturing or business and residential areas, to accommodate people who
work and live along the route.
When you have completed this study unit, you should be able to
•• identify the variables present in the macroenvironment and indicate their
influence on the management of a transport enterprise

...........
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•• put the market environment and the microenvironment into perspective
with regard to their impact on the management of a transport enterprise

2.1 INTRODUCTION
The study unit will discuss the integration of transport initiatives and
environmental management systems (EMS) and to help you as student and
business organisations to identify and manage the environmental impacts of
their transport operations in a way that is consistent with managing the other
environmental aspects of their operations. The study unit is also aimed at
managers with responsibility for environmental performance within companies.
It sets out practical advice on how to reduce transport-related environmental
impacts and to monitor the improvements gained. It is also intended for
transport managers, to provide an understanding of how the management
of the environmental impacts associated with transport relates to the wider
management of environmental and cost performance.
2.2 ENVIRONMENTAL MANAGEMENT SYSTEMS (EMS)

A c tivit y 2. 1
Answer the following questions:
•• Why do we have to manage the environment?
•• Why is the environment so important in our daily life?
•• Name any practical example of environmental management that
caused a global outcry.
Organisations of all sizes are increasingly focusing on the potential
environmental impacts of their activities, products or services, as concern
grows for maintaining and improving the quality of the environment and
protecting human health. The environmental performance of an organisation
is of increasing importance to interested parties, both internally and externally.
Meeting these expectations requires organisational commitment to a systematic
approach and to continual improvement in environmental performance, which
can be achieved through implementation of an environmental management
system (EMS).
EMS’s are organisational systems for controlling, managing and improving
the environmental impact of operations.
Feedback: Activity 2.1
Read through the study unit and use different articles in the library and through
an internet search.
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2.3 MANAGING THE ENVIRONMENTAL EFFECTS FROM
TRANSPORT
The transport needs of an organisation affect the environment in a number of
ways. To ensure transport is well integrated it is important to fully appreciate the
related impacts. Managing an organisation’s environmental effects associated
with the movement of goods and people can have a wide range of positive
effects, bringing benefits not only to the organisation implementing the
initiatives and its staff, but also to the wider community. These may include:
cost savings through reduced fuel and other transport costs, reduced demand
for car parking, reduced business costs associated with congestion, projecting
an improved company image, improve relationship with employees and
increased productivity. These benefits will be discussed in details below.

2.3.1 Cost savings through reduced fuel and other transport costs
Fuel cost is a major element of the total fleet operating costs - typically it will
make up 25% of the total running cost of the vehicle. Efficient use of transport
will improve business effectiveness and profitability. The Fuel-efficient fleet
management shows how effective fleet management can release typical
savings of 10%. Moreover, these benefits are likely to increase given rises in
fuel prices in recent years.
2.3.2 Reduced demand for car parking
Savings can be made through not having to provide as much car parking, and
using the space this frees up more efficiently for the business. It might enable
a company to avoid proposed government charges for workplace parking
spaces or allow the organisations to secure planning permission for expansion
or comply with an obligation arising from the original planning permission
when a new business was set up. There may also be reduced overspill parking
in nearby residential areas, benefiting the local community and the impact
of traffic on the site, including reducing car park queuing times.
A cti v i ty 2. 2
Is there any challenges faced by developers in terms of vehicle parking?
Think of new office blocks, a new shopping mall and/or school in your area.
What can you do to reduce the demand of parking? Discuss each in detail.

2.3.3 Reduced business costs associated with congestion
Cutting congestion and journey times reduces lost work time due to time spent
in traffic jams whilst commuting or travelling on business. It also increases
the reliability of deliveries from suppliers or to customers. Indirect benefits
include resulting improvements in local air quality and reduced stress in the
working environment, which can improve the health and energy levels of
employees.
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2.3.4 Projecting an improved company image
Showing a commitment to improving the global and local environment,
and backing this up with real actions, can help an organisation be seen
as a responsible contributor to the community. Relationships with
neighbouring communities can be improved by easing traffic pressure, and
by potentially improving public transport, walking and cycling networks in
the immediate area.
2.3.5 Improve relationship with employees
Travel plans can be used as a recruitment tool as well as helping to retain staff
by providing wider travel choices and offering potential cost savings for staff
in terms of their travel arrangements. It also promotes equal opportunities at
the workplace by providing travel perks which are available throughout the
organisation, rather than incentives for a few and by supporting those staff
members without access to a car.
2.3.6 Increased productivity
Reducing congestion and travel times and improving local air quality are likely
to bring benefits associated with a healthier and less stressed workforce, who
may be more motivated resulting in less absenteeism.
Feedback: Activity 2.2
You were expected to mention the following:
The use of public transport, lift clubs, etc, see section 2.3.3 in your study guide.

2.4 TRANSPORT IN THE EMS PROCESS
What steps should be considered in the Transport Environment Management
System?
Corporate environmental management is a way of reducing environmental
harm and nuisance and also reducing legal liability. A management system
for environmental issues addresses all aspects of a company’s environmental
performance and integrates with overall management activity. The adoption of
environmental management systems (EMSs) is becoming increasingly common
and there are a growing number of private and public sector organisations
that are seeking certification to EMAS or ISO 14001. The process of EMS
implementation represents a major opportunity for organisations to adopt
transport initiatives. This section presents the EMS implementation process
and highlights where and how to integrate transport initiatives within
this framework. The basis for the implementation and maintenance of an
environmental management system is set out in the international standard
ISO14001. The following steps should be considered in the process of transport
and environmental management systems:
Step 1: Initial review and management commitment
The initial review aims to identify some of the environmental issues appropriate
to the nature and scale of the activities, products or services of the organisation.
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This allows for key aspects of company activity that have an impact on the
environment to be identified and their significance considered. At this early
stage it is essential to get senior management commitment to the project,
including identifying a senior management representative. Without this, any
initiative will lack the drive needed to see it through.
Step 2: Establish an environmental policy
This needs to cover all the environmental issues identified in the initial review.
Careful consideration should be given to the impacts of all transport associated
with the organisation, including commuting, business travel, deliveries, visitor
travel and logistics services provider.
Step 3: Planning
The planning stage includes identification of environmental aspects and
evaluation of associated environmental impacts. It is essential that the
approaches used to identify aspects do not dismiss transport-related impacts as
outside the scope of the EMS, and that any potentially significant effects arising
from these sources are identified at this stage in the process. The establishment
of relevant legal and regulatory requirements must include transport-related
requirements. The development and maintenance of environmental objectives
and targets should include transport-related objectives and targets where the
transport impact is regarded as being significant.
Step 4: Implementation and operation
This includes the establishment of an organised management structure and
documentation of the EMS. If transport-related impacts have been identified
as being significant, then a programme to manage these impacts should be
established. This may include implementation of environmental policy and
procedures.
•• a travel plan
A package of measures tailored to the needs of individual sites and aimed
at promoting more environmentally friendly travel choices and reducing
reliance on the car; and/or
•• a fuel or fleet management strategy
A package of measures aimed at minimising fuel consumption and minimising
the amount of traffic generated by the specific organisation. It is important
that there are procedures and sources of information that relate to transport
operations in the company or the supply chain. Training requirements of an
EMS manager should include discussion of transport-related environmental
impacts.
Step 5: Checking and corrective action
The systems for monitoring form a key part of this together with regular
reporting and review of the information gathered. In the case of travel plans,
various indicators are used to gauge progress including further travel survey
snapshots, tracking take-up of public transport and cycle use, car park
occupancy and levels of overspill parking in surrounding areas. Incident
and non-conformity procedures are used in an EMS to deal with situations
where monitoring indicates that regulatory or other standards are not being
met, or where sufficient progress towards the achievement of targets is not
being made.
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Step 6: Management review
Periodically, the whole management system needs to be reviewed to assess
whether it is effective or whether it requires adjustment. This will include
making sure that the objectives of the environmental policy are being
met and environmental aspects and their significance are being properly
identified. It should also check whether operational controls put in place are
effective, necessary corrective actions are taken when required and internal
audit procedures are used to identify areas of non-conformance within the
management system. The management review provides a good opportunity
to make sure that the environmental aspects of your organisation relating to
transport are being properly taken into account.
Step 7: Continual improvement
The outcomes of the management review should provide specific actions to
improve both the management systems and the environmental performance of
the organisation on a continual basis, setting ever more stringent requirements
over time and making modifications necessary to ensuring its continuing
relevance.

2.5 MANAGING THE ENVIRONMENTAL IMPACTS FROM
TRANSPORT
The general principles that should guide the development of actions to reduce
the impact of your organisation in terms of transport are as follows:
2.5.1 Reduce the need for transport in the first place
The choice of location in which an organisation is based is key to this, since
locating within a city centre or close to a public transport hub will reduce the
need by commuters, visitors and business to travel by car. Better planning
and communication technology can also play a part, eg use of teleworking
and teleconferencing to reduce commuter journeys and business travel, and
rationalisation of postal and courier collections and deliveries by centralising
the organisation of these functions within a company. In terms of production,
minimising raw material inputs both saves money directly, and cuts down
on the need for deliveries. Sourcing raw materials locally can also cut down
overall impacts. At the opposite end of the process, minimising waste outputs
will reduce the need for disposal.
2.5.2 Switch from energy intensive, polluting and environmentally
damaging modes of transport to less environmentally
damaging means of travel
Encourage the use of public transport, cycling and walking. This is particularly
relevant to commuter and business journeys. The number of single occupant
car journeys to work can be reduced by promoting and supporting walking,
cycling, using public transport and car sharing, while restricting or reducing
car parking. In terms of haulage, this may involve a switch from road to rail.
For business journeys rail should be encouraged in preference to air travel
wherever possible.
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2.5.3 Make sure your vehicles are efficient and well maintained
The impact of any journey can be significantly reduced if the vehicle is well
maintained and has higher fuel efficiency and lower emissions. Alternative
fuels, eg liquefied petroleum gas (LPG), compressed natural gas (CNG)
or electricity also have the potential to reduce emissions of air pollutants
significantly.
2.5.4 Optimising the transport of goods
This may involve ensuring that vehicles carry a maximum load when leaving
the site, eg this can be encouraged by selling whole loads at a discount
and also looking at back loading. Computer programmes can be used to
optimise delivery routes or in cab tracking/communications can be used to
enable diversions to optimise collection and delivery rounds. The following
paragraphs set out some examples of initiatives that can be introduced as
part of your environmental management system to reduce the organisation’s
impact on the environment from the movement of people and goods.
2.5.5 Use of public transport for journeys to work
This should be encouraged as an alternative to car travel via providing public
transport information: many car drivers simply do not know which bus and
train services are available. Financial incentives can also be provided since
many commuters say that public transport is too expensive. Staff discounts
for season ticket loans may be effective. Negotiation with local authorities
and local bus companies can secure bus service improvements to a site, eg
alteration of bus times, bus stop re-location, re-routing of existing services or
provision of new services.
2.5.6 Walking and cycling
Schemes aimed at promoting walking and cycling can be effective. Such
schemes could include provision of changing facilities, showers and
convenient, secure and covered cycle parking. Publicising health and cost
benefits and the use of financial incentives may also be effective.
2.5.7 Lift clubs or car sharing schemes
People driving alone account for more than 80% of commuter journeys by
car. Car sharing may be an attractive alternative to switching to a different
form of transport for some employees.
2.5.8 Alternative work practices
This can include work from home or tele-working, where staff work away
from an organisation’s workplace, either at home or at a satellite office, which
can bring about time and cost savings for staff. In addition, flexible time may
enable staff to time journeys to and from work to fit around public transport
timetables and avoids the need for all staff to travel during peak hours thereby
helping to alleviate congestion. However, the effects of introducing flexitime
must be carefully monitored because there may be adverse effects through
encouraging less predictable working times, which makes it more difficult to
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schedule buses. A compressed working week is an alternative option. This
differs from flexible time in that it allows staff to take a day a week, or once
a fortnight off, provided they make up the hours in advance.
Case study A
Promoting public transport to reduce the need for car parking
The University of Southampton has eight remote sites as well as the
main campus, and 5 000 halls of residence. However, no major changes
in business services serving the University locations were made for
many years. This meant that more and more students owned cars and
hall car parking was overfull - spilling into the neighbouring streets.
From 2001, the University entered a five year agreement with an
infrastructure company, Accord, who provides a fleet of 10 buses,
built to University specification, and who employed the driver at a
University-owned depot and schedules operating 21 hours a day (18
on Sunday). The yearly ticket was provided to all resident students
within their rent. For non-residents, staff and general public, annual,
term and 4-week ticket options were available. The university smart
proximity ID card was used to access services. Bikes were carried free
of charge inside the busses. A massive shift in the use of busses was
achieved with 4 000 passengers carried a day. Students had a positive incentive to do without a car since their local travel needs were
supplied day and night.
The University found a solution to the parking problems for staff attending different sites and overfull car parking spilling on the local
streets.
(Source: John Waugh, University of Southampton “Back to the Bus:
Unlinks and a Travel Revolution for Southampton and its University”
(European Transport Conference, 1999.)

2.6 MANAGEMENT ENVIRONMENT
The macroenvironment of transport management is dynamic and characterised
by constant interaction between the technological, economic, social and
political environments. This interaction leads to the development of a complex
external environment at both national and international level, which in turn
has a significant influence on transport management. The operation of the
transport enterprise is likewise affected, as are the final results achieved by
it. This results from the direct and/or indirect influence exerted on the market
or task environment, which in turn influences the micro- or decisionmaking
environment. These aspects explain why it is essential to study transport
management within the context of the environment in which it is carried out.
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Figure 2.1 is a schematic representation of the environment in which transport
enterprises are operated and managed. We see that the environment is divided
into three levels: the micro-, market and macroenvironments.
The microenvironment is the one within the enterprise over which management
has direct control. In this environment, top management determines the
framework for decisionmaking and impose the constraints within which
lower management has to operate. The microenvironment is surrounded by
constraints imposed by the macro- and/or market environment which may
have a significant effect on decisionmaking.
The market environment surrounds the microenvironment and consists
essentially of the markets within which the transport enterprise operates. It
is in this environment where opportunities and threats have to be identified
and evaluated and be exploited or averted. This is also where decisions are
made which affect the future of the enterprise. Decisions made by corporate
management rarely influence this environment. It usually occurs only in the
case of large transport enterprises, such as railway companies, when decisions
on such matters as new railway lines in undeveloped areas may have an impact
on a region. Normally, however, transport enterprises have no influence on
the market environment, but their decisions, on the other hand, are affected
by the constraints imposed by the market environment.
The macroenvironment is the overall environment in which transport
management carries out its task. Neither the enterprise nor the market
environment can have a significant influence on the macroenvironment. This
environment can however affect the market environment, since any change
in one or more of the variables in the macroenvironment may influence the
activities of competitors or the creation of opportunities that can be exploited,
or because it represents a threat which has to be averted. As a result, the
microenvironment is in turn influenced.
In the sections that follow, we shall deal in more detail with the different
environments, proceeding from the general (macroenvironment) to the specific
(microenvironment). We shall also analyse each environment within the
context of transport economics.

2.7 THE MACROENVIRONMENT
Management must keep a watchful eye on the changes occurring in the macroenvironment and the implications they have for transport management so as
to adapt to changing circumstances. The way in which the enterprise adapts
to change is determined by strategic management.
As this is an important aspect, the methods employed to deal with these
changes will be discussed in greater detail in a subsequent study unit. In this
section we shall concentrate on the general nature of the non-influenceable
variables in the macroenvironment.
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2.7.1 Technological environment
The effect of improved technology and handling techniques on transport was
particularly noticeable in the wake of the Industrial Revolution. Previously,
freight and passengers were transported mostly by water (ocean, canal and
river transport), while inland areas were served by pack animals and wagons.
With the advent of railways it became cheaper to construct rail networks
rather than water canals, and an additional mode was born. Rail transport had
the advantage that small shipments could be transported at regular intervals
between centres of production and consumption, in contrast to canal transport,
which lent itself primarily to bulk freight. As a result, rail transport gained
dominance and this stimulated industrial expansion, mainly because
(1) Utility of time and place was created in respect of freight
(2) More rapid distribution permitted the reduction of inventories
(3)	The turnover of capital was stepped up so that it became cheaper to
finance a given volume of production
(4) The greater volumes of production permitted economies of scale
In other words, rail transport brought producer and consumer closer to
each other, which helped to expand manufacturers’ markets. This in turn
encouraged specialisation by enterprises in territories that fulfilled the economic
requirements for comparative advantage, thereby promoting economic growth.
The development of mechanical road transport lent further impetus to the
growth of transport. The truck, as the primary unit of road transport, is a
supremely adaptable form of transport that provides a fast service, particularly
over short distances. It is able to penetrate areas inaccessible by rail or water,
a feature that has increased manufacturers’ location options. Since light
industries manufacture high-priced commodities that are sensitive to changes
in consumer preference, they in particular benefited from this development
inasmuch as they were able to relocate further from their raw material resources
and closer to the market. This “improved” mode of transport also made it
possible for people to live further from their places of work, thereby boosting
the demand for services and passenger transport.
The very dependence of industry at large on transport necessitates constant
attention to the improvement not only of transport itself, but also of transport
techniques. The many improvements at both product and service levels have
conditioned us to take improvement for granted. Faster, safer and more efficient
services were made possible by better aircraft and roads, automated transport
systems and unit trains with increased axle loads. Further improvements in
transport products can benefit the economy and raise the standard of living,
provided the necessary capital is available to promote innovation.
The transport facilities required to satisfy the demand for services are a
function of operating efficiency and technological progress in the transport
industry. Technological improvement is subject to the inherent constraints of
costs and timing. The reason lies in the existence of different technological
standards in a transport mode: for instance, modern ships visit antiquated
harbours with obsolete unloading equipment and handling facilities, and
new railway trucks are handled in antiquated shunting-yards. The problem
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is generally one of technologically modern mobile units and technologically
obsolete infrastructure. The long service life of infrastructure causes it to
become technologically obsolete long before it is economically obsolete. If
a given installation for which there is no alternative use can be economically
maintained for an indefinite period, its replacement by a costly modern
facility is economically unjustifiable unless the new facility offers significant
cost and social advantages.
Improvement of the general economy should not be attributed solely to
technological advances in transport; rather, it is the result of interaction
between a host of factors. Improved transport facilities and handling techniques
are nevertheless conducive to growth, while a stagnant transport system has
an inhibiting impact on economic development. The development of new
modes of transport in response to new needs does not, however, automatically
render existing modes obsolete. In fact, some of these “older” modes are still
in use today: canals did not fall into disuse when railways were introduced,
nor did mechanised road transport supersede rail transport. What did happen,
was that the newer modes, besides conveying “newer” types of products,
lured traffic away from existing modes, thus creating surplus capacity in
the latter. This impact on supply and demand patterns does not go unseen,
however, and is resisted especially by transport enterprises that stand to lose
their market share. In turn, this could lead to the introduction of protective
measures.
The only major constraint on technological innovation is man’s creative
ability. It is important to consider how transport management is influenced
by technological innovation. The major implication is a narrowing of the time
gap between origin and destination and a consequent increase in productivity.
The narrowing of the time gap permits a further acceleration in the turnover
of capital, which may again stimulate the demand for capital. Technological
innovation may also have an adverse effect inasmuch as it can create complex
social and safety problems.
It is clear from the above that technological change merits the serious attention
of transport management.

A cti v i ty 2. 3
List the technological developments you have noted in your areas in
transport.

2.7.2 Economic environment
Because of the close interaction between the economic, political and social
environments, the economic environment cannot exist in complete isolation.
Variables in the economic environment within which a carrier operates are
consumer income, the economic cycle, the rate of inflation, and monetary
and fiscal policy. Transport enterprises also have to contend with both intra(same mode) and intermodal (different modes) competition. The demand for
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and supply of transport services may vary with the state of the economy and
the introduction or abolition of regulatory legislation.
The economic environment is of paramount importance to transport
management. It must take note of the interaction between the political,
economic and social environments because a change in one inevitably
influences the others.
2.7.2.1 Fiscal and monetary policy
Government’s fiscal policy affects the enterprise inasmuch as taxes and taxation
rates are manipulated to achieve a more effective redistribution of income.
State expenditure is an important factor, especially for passenger transport
enterprises, since these are mostly subsidised. The commercialisation of
certain government-controlled transport services with the aim of privatising
them at a later stage, and the emphasis in government spending shifting to
the solving of social problems, will inevitably result in changes.
Monetary policy is aimed at regulating the supply of money, current interest
rates and the exchange rates of the domestic currency. Daily television news
bulletins report movements in the above variables, with a discussion of shortterm trends. Transport management should heed any long-term forecasts that
may affect capital projects for which financing will be needed.
2.7.2.2 Economic growth and the economic cycle
The economic wealth of a nation is measured in terms of the volume of
products and services produced during a given period – usually a year – within
the country’s borders and is expressed as the gross national product (GNP).
After the Second World War, the South African GNP grew at an average annual
rate of about 5 percent, but since the mid-eighties growth has declined and
nearly came to a stop in the period 1992–1998. The economic growth rate
is important to transport management because of its impact on the standard
of living. The higher the growth rate, the higher are consumer incomes and
the higher the standard of living. An increase in the growth rate may also give
rise to changes in expenditure patterns. A bus commuter whose income has
increased could, for instance, decide to purchase a car.
Knowledge of the state of the economy within the economic cycle is,
however, of even greater importance to transport management. Four phases
are traditionally differentiated: a growth phase, a boom phase, recession and
depression. It is essential for transport management to gauge the upswing
and downswing phases correctly, since it significantly affects the strategy
of the enterprise. If it anticipates a recession, it can defer fleet purchases,
reconsider expansion and revise capital expenditure. If it anticipates an
upswing, management should make provision for higher demand and consider
expanding.
2.7.2.3 Inflation
The effects of inflation on the cost of transport are profound and management
should continually monitor this factor. Salary and price increases averaging
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between 10 and 15 per cent have been regarded as normal since the early
nineties, while state expenditure usually increases rather than drops in an
attempt to address social problems, such as unemployment and crime. The
greatest danger of inflation is that tariffs which appear to be adequate may
fail to make provision for the accumulation of sufficient capital for replacing
equipment. In other words, costs rise faster than income.
2.7.2.4 Competition and government policy
The degree of competition, both inter- and intramodal, is a favourite topic of
discussion. In South Africa, the debate centres on the competition between
road and rail transport and competition in air transport. If market forces are
given free reign, this may pave the way for malpractices which defeat the ends
of economic and social policy. To ensure that economic and social objectives
are accomplished, the central government is sometimes obliged to impose
some measure of regulation or render some degree of aid, or to do both.
The crucial problem is where to draw the line, since rules and regulations
can never completely replace the natural forces of supply and demand.
While regulations are intended to protect a particular industry, they do not
automatically ensure that it produces the best possible product or service.
The economic environment is of paramount importance to transport
management. It must take note of the interaction between the political,
economic and social environments because a change in one inevitably
influences the others.

2.7.3 Social environment
A transport enterprise forms part of the community in which it operates and
as such is accountable to the community for its actions. On the one hand
transport contributes to social change, while on the other it is influenced by
the social environment. People’s values, expectations, lifestyle and customs
are influenced by the community in which they live. Any social change,
such as changes in customs or lifestyle, affords opportunities but also poses
problems. While it is not always possible to predict social change, it is
essential to monitor the social trends that precede such change. Here are
some of the trends:
2.7.3.1 Demographic change
Demographic change, that is, shifts in the growth rate and composition of
populations, is important to transport management because of its impact on
the demand for services in the long term. The estimated population growth
of South Africa does not differ much from other Western countries. In all
cases, there is a significant decline in population growth. It is still too early
to predict the success of government efforts to contain this growth rate even
further, but the possible implications of a birth-control programme should
not be disregarded. The relative size of groups in the market and of shifts in
this regard is of paramount importance to transport management.
Another significant variable for transport management is the geographic
distribution and mobility of the population of a given region. In the RSA,
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urbanisation is expected to accelerate. A gradual migration is also discernible
from south to north. This mobility has a special significance for transport,
especially in the long run, and management should determine the predicted
growth rate for the area to be served.
Since 1960, the South African workforce has increased on average by 2,8
per cent per annum, and it is anticipated that this rate will be maintained
up to the year 2005. From 1960 to 1990 female members of the workforce
increased by 4,3 per cent, compared with an increase of 2,2 per cent for
male workers. According to Newman et al (1985:25), women constitute one
of the workforce’s most dynamic elements. In our country, women account
for some 41 per cent of workers. The entry of women into the job market
has changed family lifestyles, and this in turn has affected the demand for
goods and services. Another important consideration is the appointment of
an increasing number of women to managerial positions and the fact that
differences of opinion between males and females regarding lifestyles and
values could give rise to conflict.
Another social trend to be considered is consumerism or, as Cronjé et al
(1987:59) puts it: “the social force that protects the consumer by exerting
legal, moral, economic and even political pressure on management”. In the
RSA, the South African Consumer Council endeavours to protect the consumer
against unsafe products, misleading advertisements, profiteering, and so on.
As for transport, trade unions, employers and social groups put pressure on
passenger transport enterprises to contain tariff increases. The following rights
of consumers are recognised:
(1)	
the right to safety: to be protected against products or services that may
be dangerous or detrimental to life and health
(2)	
the right to be informed: objective information must be furnished to
enable the consumer to make rational choices
(3)	
the right to freedom of choice: access to competitive products or substitutes
– that is, protection against monopolies
(4)	
the right to be heard: the assurance that consumers’ interests will be
considered by the government and interested parties
Closely related to the social environment is the ecological environment.
The influence of transport on the social environment is not always obvious
because other factors also play a role, thus “concealing” the true impact of
transport. In the ecological environment, however, the impact of transport is
clearly discernible. Take, for example, air pollution caused by exhaust gases
of vehicles or pollution in the sea from oil spills. The carrier should consider
beforehand how to deal with complaints or criticism. If its handling of the
problem does not satisfy the public, they could resort to legal measures to
force it to toe the line, and this may affect its market position.
A case in point is the legislation promulgated in the wake of the Alaskan oil
disaster to compel owners of oil tankers wishing to trade in the USA to make
use of double-hull craft. The compulsory phasing out by aviation authorities
in Europe and America of type 2 passenger aircraft because of noise pollution
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is yet another example. Airlines unable or unwilling to comply with these
requirements are refused entry to the market.

2.7.4 Physical environment
The physical environment contains the limited resources from which an
enterprise obtains its raw materials, and it is the one into which waste is
discharged. The scarcity of resources and people’s awareness of their natural
environment have impelled management to pay increasing attention to ways
and means of conserving nature and of making the most effective use of
resources.
We referred to the ecological environment in the previous section. Of major
concern to a carrier is the effect of energy costs on the physical environment.
South Africa is dependent on other countries for its supply of crude oil, and
because transport is a major cost factor in the production of virtually all services
and manufactured goods, an increase in oil prices has a direct impact on the
consumer price index. The increasing cost of energy therefore inherently poses
a threat to transport enterprises, but at the same time it creates opportunities.
A second important factor is the scarcity of resources, notably raw materials
and energy sources. The problem facing management is to strike a sound
balance between the supply of these resources and the rate at which they
are used. Take water, for example. If the increase in the demand for water
continues at its current rate, South Africa’s consumption by the year 2025 will
be in the region of 40 000 million m3 (cubic metres), which would exceed
the potential supply. Improved and new water technologies could open up
new possibilities. A shortage of water affects transport management to the
extent that most existing internal combustion engines are cooled by water.
Various possibilities are being explored, including an internal combustion
engine with a ceramic block, or the use of hydrogen as a source of energy.
Both should lead to more effective use of energy resources.
The direct cost to the community of pollution and the increasing expense
of combating it have given rise to legislation which compels enterprises to
prevent pollution. The object of these laws is to prevent the destruction of plant
and animal life by pollution, and the discharge of waste and noxious substances
into rivers, the air and forests. Most of this legislation was promulgated at
the insistence of social pressure groups whose main concern is to protect
the natural environment. Transport operations have certain adverse effects
on the ecological environment in the form of air pollution, which poses a
health threat. Management can help to reduce pollution by fitting vehicles
with exhaust systems designed to limit pollutants and by regular vehicle
maintenance.

2.7.5 Political/institutional environment
Transport management should bear in mind that political action is often
the outcome of social pressure and should therefore always expect political
intervention. Management decisions are therefore continually affected by
the course of politics. Transport is, however, treated differently from other
economic activities because it has a bearing on the political life of a country.
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Transport systems in their entirety are not developed on the strength of
decisions taken by private enterprise alone. Instead it is only with government
assistance that proper routes can be designed, that the expenditure involved
in road construction can be borne and that ports and airports can be built.
The political environment within which a transport enterprise operates is
characterised by two facets. Firstly, transport, together with communications,
makes it possible for government to rule over an extensive area, since it brings
uniformity in the application and maintenance of law and order.
Since proper transport is the key to national unity, the transport network
must be developed in such a way that it will provide political leaders with
the rapid transport they require to travel to and communicate with those over
whom they rule.
Secondly, the technological variety and scope encountered in the function
and form of the transport system, and the opportunities which this opens
up, burden society with problems of choice. These problems may, in turn,
influence the economic and social structures of the community. Government
intervention gives rise to regulatory measures aimed at affording transport
users the chance of getting service in a competitive environment.
Transport is closely related to the political environment. A country’s transport
potential has a significant bearing on its national welfare. Changes in the
political environment therefore have a strong impact on the ways and means
of transport and thus on the internal policies of transport enterprise. This is
borne out by the wide variety of existing transport-related laws, regulations
and ordinances which affect the provision of transport services and must
consequently be taken into account by transport management when planning
services. Regulatory bodies, such as local road transport councils and the
National Transport Commission, have been created to ensure that the
legislation is enforced.
The task of transport management is complicated by legislation and regulatory
measures. Within the regulatory environment, the authorities impose certain
restrictions on transport management so that an efficient transport industry
may be established. The dual role of regulation (ie of protecting users whilst
promoting the interests of the transport industry) does, however, curtail
transport management’s actions regarding such matters as market entry, price
determination and quality of service.

2.7.6 Summary
The macroenvironment surrounds the market environment. The market
environment is that environment in which management must conduct its
planning and decisions as to which services will be rendered. The influence
of the macroenvironment on the market environment is difficult to measure or
control and necessitates constant adaptation by the enterprise. If management
responds timeously to changes in the macroenvironment the enterprise will
prosper and be able to exploit opportunities successfully.
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2.8 THE MARKET ENVIRONMENT
As in the case of the macroenvironment, transport management is unable to
control the variables in the market environment, and accordingly it must of
necessity conduct all its planning and decisionmaking within the framework
set by these variables. Porter (1980:73–79) identifies five variables (or forces)
in this environment:



(1)
(2)
(3)
(4)
(5)

the threat posed by new entrants to the market
the threat posed by substitute services
the bargaining power of buyers
the bargaining power of suppliers of resources
theintensity
  of competition between carriers in the market environment


The interaction between these variables is schematically represented in figure
2.2.
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The primary requirement for contestability is cost-free reversible entry. This
theory is based among other things on the view that sunken costs are the
primary factor that restricts market entry and this gives incumbents in the
market monopoly power. The risk attached to investing vast amounts of
capital (which cannot be recovered when an enterprise withdraws from the
market) in specialised facilities deters prospective entrants from exploiting
otherwise profitable opportunities. The effectiveness of potential competition
as a disciplinary force increases as irrecoverable entry costs diminish. In the
case of a highly contestable market, competition for the market functions just
as effectively as competition in the market so as to prevent the acquisition of
monopoly power, even if there is only one seller in the market.
Other barriers to market entry include:
(1)	
Economies of scale. Economies of scale serve as a barrier to the extent
that the entrant can expect fierce competition when he enters the market
on a large scale in order to compete on an equal cost basis. The entrant
could come in on a small scale, but then his cost structure would be
higher than that of his rivals.
(2)	
Product differentiation. Product differentiation creates a barrier to entry
inasmuch as new entrants must of necessity incur costs to overcome
existing user loyalties. This expenditure is generally incurred in the
start-up phase, which may be protracted. If users do decide to change
their preference, this may entail additional expenditure since they may
be forced to switch suppliers. Such additional expenditure may include
costs associated with the retraining of staff and the purchase of new
equipment, for instance if an airline decides to introduce Airbus models
into its existing Boeing fleet.
(3)	
Access to distribution channels. The accessibility of distribution channels
is especially important in transport, since distribution and the supply of
a service take place simultaneously. Two barriers are relevant here.
–– First, prospective entrants must gain access to the requisite infrastructure
before they can begin to supply a service. In air transport, an airport’s
existing time slot schedule may not accommodate additional flights,
or the available time slots may obviate the demand for flights at these
times. Additionally, the accessibility of airport facilities may put new
entrants at a disadvantage because passengers may have to walk long
distances or wait a long time for their luggage.
–– Secondly, it is essential for prospective entrants to gain access to
the same sales channels as those used by market incumbents. Since
an airline can earn an income only by selling its services, this is a
major consideration, particularly in the USA, where airlines rely on
a computerised block reservation (CRS) system.
(4)	
Cost benefits irrespective of size. These benefits emanate from patents,
access to resources at a relatively low cost in terms of long-term
agreements, and government policy on market entry (see the section
on the microenvironment for a more comprehensive discussion of this
topic).
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The reaction of incumbents in the market to new entrants also influences the
ease of entry. It is apparent from the current transport market conditions listed
below that existing enterprises do not traditionally welcome new entrants:
(1) a history of ruinous competition
(2)	the presence of carriers with considerable surplus capacity and many
illiquid assets
(3)	slow growth in the industry, which minimises the possibility of new
carriers’ entering the market without detrimentally affecting established
enterprises
Conditions are constantly changing, however, and what may now be regarded
as an incontestable market could very easily become a contestable market.
Thus it is essential for transport management to monitor this feature of the
market continuously, for it is here that future opportunities lie.

2.8.2 The threat of substitute services
In the transport industry, the threat of substitute services can be viewed as
a form of competition. Accordingly, we should first examine the meaning
of competition before identifying the different types of competition in the
market environment.
2.8.2.1 The meaning of competition
Competition refers to a market situation where a single producer is unable to
control the supply of goods or services so as to influence prices to his own
advantage. Competition therefore implies, firstly, that one producer’s product
is completely replaceable by that of another and secondly, that no seller or
producer can influence the price so that it increases his income. There are
different grades of competition, as illustrated below. The greater the possibility
of substitution, the wider the competition.
2.8.2.2 Types of competition in transport
Competition in transport may occur in three forms. Firstly there is competition
between modes (for instance, bus, train, aeroplane, ship), also known as
intermodal competition; secondly there is competition within a given mode
(for example between different road freight carriers), which is known as
intramodal competition. Pegrum (1973:282–383) elucidates these two types
of competition as follows:
The role of competition among the firms of the different modes of transport
varies because of their difference in economic structure. Railroads and
pipelines fall into the category of natural monopolies, while water, air and
motor carriers exhibit the characteristics of competitive industries. This is the
basis for the two distinct problems of intra-agency and interagency competition.
The fact that the government provides the route facilities for motor, water and
air transport is an important basis for this distinction in a private enterprise
economy, but interagency competition will be present under any system.
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The third form, market-product competition, refers to geographic locations
which may be a market as well as a production area, and to the competitive
attributes of the goods in their particular markets.
We shall now examine the different types of competition more closely.
a Intermodal competition
Competition between transport modes is common and can be related to the
cost structure of a particular mode. Cost structure here refers to the typical
ratio between the fixed and variable components of total cost. As a result of
intermodal competition, it is essential that management bears in mind that, in
each market, shippers and passengers can and will shift their preference from
one mode of transport to another in response to such factors as pricing, service
and advertising. This potential shift is also known as modal substitutability.
A carrier should realise that certain of its users may be more sensitive than
others to changes in one of the many factors (price, for example) that influence
modal choice. Some users may change to a different mode because of changes
in service factors or factors beyond management’s control. Recognition of the
existence of modal substitutability is an important consideration for a carrier,
especially when selecting a market. If the carrier knows where the greatest
shifts occur, it can specialise in those markets where modal substitutability is
smallest. In many ways this principle resembles the principle of comparative
advantage that operates in international trade.
Comparative advantage, as found in transportation, is referred to as “inherent
advantage”. Each transport mode possesses certain inherent advantages that
should be preserved and developed.
The problem facing both transport management and national policymakers
lies not in the concept or principle of inherent advantage, but rather in the
implementation of a policy of inherent advantage. Management’s strategy should
be to identify markets and services with an inherent advantage and to exploit
this potential to the full. Thus the primary target in intermodal competition
should be to develop the comparative advantage of a particular mode.
Transport management should, however, bear in mind that modal substitutability
is not without limits, since the various modes do not all compete for the
same passengers and freight. Modal substitutability is limited by the physical
characteristics of freight and passengers. Pipelines cannot compete with, say,
rail transport in the movement of steel bars. Economic attributes, especially
value, also impose limits on modal substitutability. Sand and gravel, for instance,
are transported by road or rail rather than by air, in view of the latter’s high
freightage. Modal substitutability is also limited by the shipping attributes
of commodities. Certain items are fragile and require careful handling. Potential
damage is a more important consideration than freightage when choosing a
mode for moving, say, valuable sophisticated electronic equipment.
Each mode of transport therefore enjoys certain inherent advantages in each
market, and with regard to each class of freight or passengers. Carriers are,
however, not always free to exploit an inherent advantage, as will be apparent
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when we discuss the microenvironment. The microenvironment also contains
variables that may preclude taking full advantage of the inherent advantage.
b Carrier/intramodal competition
This type of competition applies to a specific market and can be compared to
the market-share concept in an unregulated industry. It extends beyond the
inherent advantage of a specific mode of transport. The carrier should plan
his strategy and determine how to specialise in the advantage concerned so
as to expand his market share.
Owing to differences in the cost structure of the various transport modes, the
number of carriers in each mode also differs, and this creates the possibility
that some carriers may have a smaller or larger market share than others. The
difference in the number of competitors of each mode for a given market is
due to a combination of economic, historical and regulatory factors. The cost
structure limits the number of carriers that operates in a given mode. The
number of carriers in a mode determines the market share of each carrier.
The number of competitors in a specific market is determined by economic,
historical and regulatory factors. Certain types of transport enterprises, such
as road and water transport enterprises, face different degrees of competition
at both the intermodal and intramodal levels, while rail carriers, for example,
need to contend mainly with intermodal competition. Since competition
amounts to the provision of a substitute product or service, it is essential to
grasp what is meant by the nature and scope of competition. The foregoing
discussion should also throw more light on our earlier excerpt from Pegrum
(1973:282–283).
c Market-product competition
This type of competition is a consequence of the derived nature of transport
demand. The demand for a carrier’s services is derived from the demand for
goods, and therefore the demand for carrier services takes on the characteristics
of the demand for goods.
The term “derived demand” explains why considerable fluctuations are
possible in the demand for a carrier’s service when no significant changes
have taken place in price, service or any of the other factors usually associated
with variations in demand. This means that transport demand is influenced by
changes in factors not directly related to transport activities. The demand for
passenger transport is likewise a derived demand. Many changes in transport
demand do not relate directly to transport activities. For instance, if business is
slack, an enterprise may cut down on business trips, even though the service
level and price of passenger transport remain unchanged.
When extending the concept of derived demand to the area of competition,
the carrier may find that the market attributes of the goods transported, on
the one hand, and the characteristics of the markets, on the other, give rise to
a type of derived competition that imposes a constraint on the management
decisions of all carriers.
First consider the market attributes of goods. Every market has
different competitive characteristics. Certain commodities are traded in
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highly competitive markets, where a minor change in price has a major
effect on the quantity sold – also known as an elastic demand for the goods
concerned. Other goods are traded in less competitive markets, possibly
because the seller is a monopolist or the goods are so essential that few
substitutes exist. Here a small change in price will not significantly affect the
quantity sold. The demand for these goods is referred to as inelastic.
Carriers of goods characterised by inelastic demand, or goods sold by a
monopolist, have greater choice of action than carriers of highly elastic
and competitive goods. With goods possessing a highly elastic demand,
carrier management should realise that a tariff increase could cause a shift
in the ultimate demand for the goods, causing the enterprise to price itself
out of the market. Goods that are inelastic are sometimes able to absorb
changes in freight rates without a major impact on ultimate demand. To
ensure survival of the enterprise, management must make a careful study of
the market characteristics of the goods it proposes to transport.
When we consider the characteristics of the markets themselves, it should be
noted that for transportation purposes each geographic location can be regarded
as both a point of production and a market for goods produced elsewhere.
In other words, both production-centre competition and consumptioncentre competition exist. As far as production-centre competition is concerned,
transport costs influence the location of production and processing plants.
This will vary according to the extent to which the process depends on such
factors as raw materials and labour costs.
Of paramount importance is the fact that transport is a consideration in the
location of virtually any type of industry. Realising this, a carrier may, by its
service and price strategy, persuade prospective manufacturing or processing
industries to establish their plants in its service area, thereby increasing its
business.
In certain circumstances a carrier can increase the volume of its business by
attracting more industries to its service area. Because transport management
decisions may determine the location of many kinds of industries, a capable
management will be alert to the possibility of stimulating economic growth
in its service area through management decisions.
Consumption-centre competition refers to the effect of transport costs on the
location of markets for manufactured goods. Transport cost is a major component
of distribution cost and of the final price of all commodities, and competition
pivots on the price of commodities. The carrier can, by cutting its cost (and
therefore prices) for transporting freight from centre A to centre B, widen
centre A’s market to the detriment of centre B. In this way, carriers are able
to extend the market at a particular point and to influence the competition
between cities or distribution and production points.
It is important to note that all carriers face derived consumption-centre and
production-centre competition as well as competition resulting from the
demand for the goods concerned.
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2.8.3 Bargaining power of buyers
The bargaining power of buyers is a major factor in the enterprise’s target
market. Numerous variables can influence buyers’ bargaining power, and it
is likely to be strongest when the following conditions prevail:
(1)	If a small group of buyers are responsible for a large proportion of
purchases. This is a particularly important consideration for transport
enterprises that sell their product through a third party – for example,
passenger transport services that sell their product through selected
agencies.
(2)	If there are many substitute products or services. In transport, this applies
mainly to intramodal competition and mode substitutability.
(3)	If the current political, social and economic situation prevents or
discourages potential users from buying the product or service. A case
in point is the trade-off made by Black commuters between bus transport
and minibus taxis.
(4)	If the product or service is not important to the quality of the buyer’s
product. For example: a producer of dehydrated vegetables requires
transport to get his produce to the market. Here transport does not play
a decisive role in the quality of the buyer’s product, since failure to get
it to the market rapidly will not cause the vegetables to wilt or rot.
Since the bargaining power of buyers can patently affect the degree
of competition in the market, the carrier should exploit his inherent advantage
in a way that will minimise the bargaining power of buyers.

2.8.4 Bargaining power of suppliers of resources
The suppliers of the resources used by an enterprise can also influence
management. The prices of durable assets used in transport have soared over
the past decade. An oligopolistic suppliers’ market would naturally further
weaken the carrier’s bargaining power.
Remember that the enterprise “buys” its labour by means of salaries and
wages. The formation of trade unions has given a tremendous boost to
workers’ bargaining power, whereas the bargaining power of enterprises has
generally diminished over the same period, particularly where trade unions
have joined forces against individual enterprises.

2.8.5 The intensity of competition between carriers in the market
environment
The intensity of competition between existing enterprises in the transport
market may manifest itself in a number of ways and is a function of the size of
the enterprise in relation to its market as well as of the features of the transport
market. Other important factors are the presence of market exit barriers (ease
of exit from the market) and the life cycle phase of the product or service.
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2.8.5.1 Size of the enterprise
The optimal size of a transport enterprise is determined firstly by its longterm average total cost curve, which determines the cost per unit produced.
(Those of you who would like to refresh your memory on this topic could
consult the study guide for TRE202-3, where it is dealt with in detail.) If the
law of diminishing returns did not apply and unlimited economies of scale
were possible in every production or operating process – in other words, if
unit costs could be reduced in both the long and the short term – it would be
possible for a single carrier to serve the entire market. The second determinant
of size is the number of processes directly controlled by the enterprise, such
as operating a bus on a specific route, controlling the signal controls on the
route (traffic lights, signalling, etc), and assembling (constructing) buses. If one
assumes that a fixed number of processes are required to meet total transport
demand, it follows that the more processes a single enterprise controls, the
fewer such enterprises there will be in the relevant mode and the larger their
scope will be – and vice versa.
2.8.5.2 Cost structure
The cost structure of a transport enterprise refers to the typical ratio between
the fixed and variable components of the enterprise’s total cost. An examination
of the cost structures of modes within the various forms of transport reveals
that modes which provide their own right of way (railways and pipelines)
tend to form natural monopolies, whereas road and ocean transport modes
tend to be competitive, and air transport tends to be oligopolistic. As a result,
carriers with different cost structures compete for traffic in a given market. The
intensity of competition experienced by different modes therefore depends
on the extent to which their cost structure permits them to compete in the
long and in the short term.
2.8.5.3 Ease of market exit
As in the case of market entry, certain barriers make it difficult to exit from a
particular market and may thus give rise to surplus capacity. These barriers are:
(1) specialised (dedicated) assets with low liquidation value
(2) high exit costs, including resettlement and amortisation agreements
(3)	government and social policy, involving discouragement of exit because
of concern for the impact on political stability or unemployment in a
particular region
Constraints such as these prevent carriers from leaving the market and can
result in ruinous competition between enterprises to retain their individual
market share.
2.8.5.4 Life cycle of the product or service
Finally, intensity of competition is influenced by the phase of the product’s life
cycle. As the product or service approaches the mature phase, sales growth
tapers off, and profits start to shrink as new competitors enter the market. The
continued entry of new rivals causes the intensity of competition to increase.
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2.8.6 Summary
The market environment, like the macroenvironment, is dynamic rather than
static. Therefore the interaction between the different variables is important to
transport management since it necessitates continuous adaptation in framing
strategies for attaining the enterprise’s objectives.
2.9 THE MICROENVIRONMENT
The microenvironment is the one over which transport management has
virtually full control. It is here where the aim and objectives of the enterprise
are determined, decisions are made on what technology to purchase to
provide the services, what markets to serve and what type of financing to
use. In other words, management has total control in this environment, with
due regard to regulation.
The management of transport enterprises differs from that of other enterprises in
that carriers are subject to a greater degree of regulation than others. Regulation
is a complex system of constraints imposed by government institutions to
force transport enterprises to fulfil certain requirements. Study unit 4 discusses
regulation in great detail and we shall therefore not elaborate further at this
point.
The constraining impact of regulation on the transport sector has elicited
numerous pleas for the privatisation (deregulation) of government transport
organisations. The object of deregulation of the transport industry is to make
it safer yet more competitive and therefore more market oriented. Owing to
the impact of transport and the importance of the transport industry for the
present government, complete deregulation seems unlikely at this point in
time.
The main reason for the introduction of constraints is to protect the general
public (public interest). This is sometimes known as public policy. Public policy
and social policy go hand in hand. Public policy is aimed at the development
and promotion (and sometimes, protection as well) of competition. These
objectives may therefore conflict directly with the objectives of transport
enterprises.
To conclude: managers of transport enterprises should realise that regulatory
constraints and conflict, sluggishness and inherent problems in the economic
and political environments will inhibit their ability to make decisions. It is
a daily occurrence that solutions to operating and financial decisions are
postponed or prevented at the expense of economic or business objectives.

2.10 SUMMARY
In this study unit we discussed the environment in which the management of
a transport enterprise functions. The macro- and market environments were
dealt with in great detail and the interaction between variables was highlighted.
Our discussion makes it clear that the difference between the transport
economic environment and the ordinary business economic environment
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lies in the constraints imposed on the management of transport enterprises
by numerous complex relationships between economic, technological, social
and political factors at both national and international level.
These factors, which are external to the enterprise, influence not only the
way in which the enterprise is operated, but also its eventual results, to the
extent that they directly or indirectly affect the market environment, which
in turn influences the micro- or decision-making environment.

S elf - evaluation q uestions
(1)	Briefly discuss the environmental management system.
(2) Discuss the effect of environmental in the transport enterprise.
(3)	What steps should be considered in transport environment management
system?
(4)	Discuss the principles to be considered important in reducing the
environmental impact in transport enterprise.
(5)	Briefly name and dicsuss the environments within which transport
management takes place.
(6) Briefly discuss the different sub-environments of the macroenvironment.
(7)	Explain how the intensity of competition in the market environment is
determined.
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STUDY UNIT

3
Integrated transport management
Contents
3.1 Introduction
3.2 Reasons for integrated transport management
3.3 Nature of integrated transport management
3.4 Role of planning in integrated transport management
3.5 Role of implementation in integrated transport management
3.6 Control in integrated transport management
3.7 Public transport integration
3.8 Summary
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit, you should be able to
•• explain the function of general or business management
•• discuss the attributes of both transport demand and transport supply that
necessitate an integrated approach to the management of a transport
enterprise
•• explain schematically how integrated transport management functions
•• show how the various elements of management are manifested in integrated
transport management

3.1 INTRODUCTION
From a broad perspective, management can be described as the process in
which the consumption of the resources of an enterprise is coordinated with
a view to attaining its objectives. The resources are used or consumed by a
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number of specialised functions in the enterprise. The way in which these
functions are structured is reflected in the organisational structure and the
grouping of corporate activities.
The primary business or corporate functions relate to operations (or production),
marketing, financing and human resources. Each function requires specialised
knowledge, and the various elements of management should be applied in
every one of them. Operations management is concerned with all the activities
that are needed to convert the resources into goods or services; marketing
management focuses on the activities that are needed to introduce and sell
the enterprise’s products or services to its customers or clients; financial
management is concerned with the activities that relate to the procurement
and efficient use of financial resources; and human resources management
relate to all the activities that are necessary to obtain, retain and develop the
work force of an organisation.
The division of an enterprise’s activities into a number of functional or specialist
areas, each of which should be managed individually, calls for an overall
management function to coordinate and integrate the various functions to
ensure that the corporate objectives are achieved. This overall function is
fulfilled by top management. Depending on the main activity of the enterprise,
one of the functions can be used as a point of departure to coordinate and
integrate all the functions. We find that the marketing function is often used
in this capacity. A modern approach is to use a more extensive function,
such as logistics. Any such approach will ensure that the management of the
enterprise is based on the principle of integration.

A cti v i ty 3. 1
In your own words, why it is important to integrate the functional
management areas?

3.2 REASONS FOR INTEGRATED TRANSPORT MANAGEMENT
It is precisely the economic and technical nature of transport that necessitates
an integrated approach to management in a transport enterprise. As far as
the economic attributes are concerned, we are concerned particularly with
the characteristics of transport demand, while the technical or operational
characteristics bear mainly on the supply of transport services.
3.3 NATURE OF INTEGRATED TRANSPORT MANAGEMENT
The aim of a transport enterprise is profit maximisation in the long term. This
is achieved by maximising income and minimising costs. In a competitive
market, a carrier can maximise his income only by selling transport services
that meet the demand in the user market at competitive prices. Costs are
minimised by containing the unit cost of services actually sold through efficient
operation and supply of service as far as possible.
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We see, thus, that operating, marketing and financial management all make
significant contributions to the achievement of the corporate objectives,
provided the activities of each of them focus on the common objective of
the enterprise.

3.3.1 Basis for integration
The essence of integrated transport management is the indispensable
contribution which operating, marketing and financial management individually
has to make to maximise the profit of the enterprise over the long term. We
shall discuss each in broad outline.
From the perspective of the enterprise, user requirements fall into three
distinct categories. The first relates directly to technical performance, such
as service frequency, operating speed, reliability and safety. These outputs
are primarily the task of the operations function but are based on information
received from the marketing function.
The second category relates to service quality (eg comfort, ease of use and
visual appeal).
This is largely a function of both marketing and operations and relates to such
activities as routing, fleet composition and maintenance and care of vehicles.
The third category relates to costs, and all three functions play a crucial role
in this regard. For the purpose of cost minimisation, it is essential that the
transport services supplied are in fact utilised. The unit costs of the service
should be kept as low as possible, and this is where both the operations and
marketing functions play an important role.
The task of the operations function in a transport enterprise is sometimes
described as the creation of capacity, measured in terms of the number of
seat kilometres or tonne kilometres made available over a set period. This is
a highly unsatisfactory approach, however, since it does not recognise all the
attributes of the services provided. Most transport enterprises provide more
than one type of transport service to satisfy the requirements of various target
markets. To ensure that the available capacity is utilised, the service must be
supplied where and when it is required and in the required quantities, and
it must be of the required quality.
This is not as simple as it sounds, because of the phenomenon of peak time in
transport. In peak times greater capacity is needed than in offpeak times. Since
transport services cannot be stored, capacity must constantly be reconciled
with demand. During offpeak times the average transport demand is usually
considerably lower than the available capacity, which leads to unutilised
capacity and higher unit costs. Remember, transport is supplied in fixed
quantities; we cannot, say, make an aeroplane smaller simply because the
demand is less than its capacity.
One way of overcoming this is to adopt an appropriate cost recovery
strategy and price policy which will help to level off peaks and contribute to
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better average utilisation of available services. This is where financing and
marketing come into play since they are largely in control of this aspect.
A similar problem could arise if the level of service is too high – in other
words, if the carrier more than satisfies user requirements. A minimum level
of service is necessary to ensure that traffic will flow, and effective demand
or traffic flow will increase with the level of service, provided user costs do
not also rise. However, if an improvement in the level of service does not
result in a corresponding rise in income because of an increase in traffic flow,
the carrier’s unit costs could rise – in other words, above a certain level of
service the service-level elasticity of demand may be extremely low.
The extent to which technical performance, qualitative service attributes
and the cost of a transport service can be reconciled with user requirements
is a decisive factor in selling the service and generating income. In order to
maximise profit, it is essential to minimise costs and maximise the income
earned. This is possible only if the services provided outstrip those of
other competitors.

3.3.2 Schematic representation of integrated transport
management
The integrated nature of transport management is depicted in figure 3.1.
Note the interaction between the elements and how this contributes to the
attainment of the business objective, namely profit maximisation.
The operations section converts the resources (inputs) into technical outputs
with distinctive characteristics, as reflected by the elements of technical
performance. The relation between inputs and technical outputs determines
operating efficiency. One of the operations section’s objectives is to maximise
the input-output ratio. The extent to which technical outputs (available
capacity) are utilised by users, is an indication of how well the enterprise
succeeds in its endeavour to supply the right quantities of transport at an
acceptable level of service so as to meet the demand in its target markets.
Naturally, it is also an indication of the success of the marketing section’s
endeavour to assess market demand, design a suitable market strategy and
create an effective demand for the enterprise’s transport services. The ratio of
technical outputs to market outputs reflects the enterprise’s service efficiency.
The inputs or resources consumed in providing services represent the
enterprise’s source of costs. Since underutilisation of technical outputs amounts
to wastage of resources, cost efficiency is measured in terms of the ratio of
input cost to market outputs Patently, both operating efficiency (performance
of operations management) and service efficiency (combined performance of
marketing management and operations management) need to be maximised
if cost effectiveness is to be maximised.
Financial management’s contribution takes the form of cost control and
pricing. Finally, service efficiency results in the generation of income, and
the ratio of profit to cost determines the enterprise’s profitability. Figure 3.1
aptly illustrates the pivotal role of business management in the entire process.
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Figure 3.1
Integrated transport management




  

Ac tivit y 3. 2
What are the tasks or responsibility of the following managers?
Marketing manager
Financial manager and
Operations manager

3.4 ROLE OF PLANNING IN INTEGRATED TRANSPORT
MANAGEMENT
In the previous study unit we noted what the elements of management
entail (planning, implementation and control). In the rest of this study guide
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we are going to examine how these are used to make integrated transport
management possible.
Objectives are always subordinate to the aim of the enterprise and serve three
functions. First, they afford a systematic method for establishing the enterprise’s
overall purpose in the economic community and in society. Secondly,
they define certain future expectations, and in so doing provide criteria for
evaluation purposes. Thirdly, they furnish a general frame of reference for
ensuring consistency of decisionmaking throughout the enterprise. All the
functions of the organisation are therefore involved in the determination of
objectives. The reason why objectives and plans are discussed in conjunction
with each other becomes clear from the following excerpt (Chang & CampoFlores 1980:108):
“In establishing objectives, company management considers the reality of
the situation: whether or not a set of objective setting defines the ends and
at the same time sets forth conditions for strategic formulation”.

3.4.1 Methods of setting objectives
The enterprise’s objectives may be economic, social and/or organisational.
A comparison of business opportunities, internal capabilities and external
expectations automatically generates a logical set of objectives. Objectives may
be qualitative or quantitative. In the qualitative sense, all the objectives jointly
constitute the aim and mission of the enterprise and epitomise management’s
findings and conclusions about policy. Quantitative objectives are expressed
as performance standards to be reached by a certain date, and are measurable
in financial terms.
Management does not invariably follow a uniform approach to the setting of
objectives. In the topdown approach managers determine goals and impose
them on subordinates. Proponents of this approach hold that this is the obvious
and proper method, because management knows best what direction the
enterprise should take to achieve its objectives. A second approach (bottomup)
entails the setting of objectives by managers in consultation with subordinates,
all of whom agree about the ultimate goal. This method is advocated by
those who believe in the management by objectives approach. The choice of
approach is generally limited by the size of the enterprise, the management
climate and the organisational structure.

3.4.2 Formulation of plans
Plans are generally based on one of the following considerations: growth,
stability or survival. The selection of the consideration is of crucial importance
to the survival of the enterprise, since
•• the environment is in a state of constant flux, which impairs forecasting;
•• human judgement and emotion play a role in decisionmaking, and
•• lethargy may be present due to the snowball effect of largescale procurement
or of stagnation.
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3.4.2.1 Growth strategy
Opportunities for growth abound during an economic upswing, in a new
industry or in a climate of technological advances and innovation. The growth
phase can be subdivided into different stages, each of which is characterised
by particular problems. The anticipated results of a growth strategy are usually
translated as increases in sales and profits, market share or growth rate. The
methods by which growth can be pursued are: (1) market intensification, (2)
diversification, (3) combination and (4) takeover.
3.4.2.2 Stabilisation strategy
A growth phase is typically followed by a period of stability. The enterprise
resorts to a stabilisation strategy once profits start declining or when the
economy enters a recession. It is aimed at stabilising profits, thereby assuring
increased profits in the long run. This can be achieved in the following three
ways:
(1) reducing labour and capital to ensure swift recovery,
(2)	turning around the persistent decline in earnings with the prospect of
an extended recovery phase, and
(3)	introducing stabilisation measures in an unsettled market where longterm development is necessary to steady the market.
Preoccupation with operational problems to the exclusion of other difficulties,
as well as overconfidence or overoptimism, could have disastrous results for
the enterprise in the short term. Failure to stem backsliding could, within a
period of one to two years, set an irreversible decline of profits in motion.
3.4.2.3 Survival strategy
A survival strategy is indicated when the enterprise faces insolvency. It is
a drastic measure involving three areas: (1) management restructuring, (2)
financial restructuring and (3) operations/market restructuring.
(1)	
Restructuring management. Since drastic measures are called for to save
the enterprise, top management has to be replaced by new members in
order to bolster worker morale and foster a team spirit. Communication
lines need to be restored so that every employee is familiar with corporate
policy and the short- and long-term objectives. It is vital to restore the
confidence of workers and to obtain their cooperation with regard to
any measures that may be deemed necessary.
	The reorganisation of management goes hand in hand with a restructuring
of the whole organisation. A viable enterprise undergoes varying degrees
of centralisation and decentralisation. During growth, a decentralised
organisational structure is desirable, because it accommodates flexibility
and stimulates initiative. But in the face of failure, centralisation is
necessary to ensure better control of the various business activities.
(2)	
Financial restructuring. Financial reorganisation includes such activities as
negotiations to defer or extend payments on overdrafts, cash generation
for financing operations in the interim, and reorganisation of the capital
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structure, with due consideration of legal provisions and tax implications.
The enterprise needs to reconsider its field of operations and to dispose
of all assets not directly relevant to its purpose so as to obtain cash or
reduce debt, or to accomplish both.
(3)	
Operations/market restructuring. Above all, it is necessary to redefine
the enterprise’s basic line of operation. This entails repeating the entire
planning process to include a consolidation phase and the selling off of
all assets not required for the new plan.
Feedback: Activity 3.2
To answer this question, refer to your second year module, TRL2601, to
refresh your memory.

3.4.4 Summary
The setting of objectives and formulation of plans (strategies) go hand in hand.
Various strategies can be adopted to achieve the objectives. Goal setting and
strategy formulation can never be rigid, and should be adapted as changes
occur. What is more, an enterprise may follow more than one strategy at a
time, especially if it pursues a policy of product/service differentiation. For
example, a carrier providing both a commuter and a tourist service may apply
a stabilisation strategy for the former and a growth strategy for the latter.
Please see to it that you grasp the strategic planning process, as depicted
schematically in figure 3.1.
3.5 ROLE OF IMPLEMENTATION IN INTEGRATED TRANSPORT
MANAGEMENT
Ac tivit y 3. 3
Do you still remember the four functions of management? Discuss them
with reference to integrated transport management.
The implementation of a chosen strategy requires that people collaborate
within a structured framework. The organisation of human activities in the
enterprise is referred to as its organisational structure. We should like to
demonstrate that it is not a rigid system, but rather a dynamic one that adapts
to new circumstances.

3.5.1 Determinants of organisational structure
Both the normative and the empirical literature have made an exhaustive study
of the factors that determine the structuring of organisations. It is interesting to
note that the design of the organisation is not determined by only one factor
or determinant, but rather by a combination of variables that change with the
enterprise’s circumstances. The following seven factors have been identified:
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(1)	
Size (growth). The size of an enterprise has a decisive impact on its
organisational structure. As the enterprise grows, its structure evolves
from a simple line organisation to a functional and then to a productoriented organisation, followed by a project-oriented and finally a matrix
structure.
(2)	
Technology. The type of technology utilised by the enterprise and
its complexity also influence the organisational structure. For instance,
the use of computers has a major impact on the centralisation or
decentralisation of authority.
(3)	
Environment. Numerous environmental variables, notably changes
in the environment, help to determine the organisational structure.
Decentralised enterprises tend to adapt more quickly to change than
centralised enterprises and are therefore more suited to rapidly changing
environments. Centralised enterprises do well in a stable environment.
(4)	
Top management philosophy. The philosophy underpinning top
management’s business strategy has a major impact on organisational
structure. This applies in particular to the implementation of new
technology, the decision-making powers of middle echelon and operations
managers, and economy.
(5)	
Geographical diversity. The organisation of enterprises with a chain of
national or international branches is eminently suited to a decentralised
structure. This need not include decentralisation of power, but inevitably
involves decentralisation of labour.
Informal organisation. An informal organisational structure is indicated
(6)	
when, for example, there is collaboration between professionals, such as
engineers and scientists. In this kind of setup a mechanical, formalised
structure would not function effectively.
(7)	
Strategy. In his study of the relationship between strategy and structure,
Chandler (1980:149–165) found that opportunities in the external
environment constitute the key variable affecting the organisational
structure, since structure is invariably determined by strategy.
	
It is logical that what an organisation wishes to become and how it goes
about accomplishing that goal, while managing its interactions with the
environment, would to a greater extent decide most of the other structural
determinants as well – technology, size, environment and geographic
dispersion. It has been observed that structure can lead to strategy as
well. Indeed certain structures prohibit certain strategies.
Given the obvious interdependence of the seven factors, it is extremely
difficult, if not impossible, to conduct a scientific analysis of any individual
factor, but even so the following generalisations are possible:
(1)	An enterprise does not function in isolation from its environment. The
degree of interaction and dependence may vary from one enterprise to
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the next. The organisational structure changes with the environment and
will therefore never remain static in a changing environment.
(2)	Both the size and degree of complexity of the task being performed
affect the structure: the more specialised the task, the greater the need
for structured arrangements in regard to coordination and control. Thus
technology (excluding computer-based information systems) can influence
the operation of an enterprise to a far greater extent than the way in
which the enterprise is administered.
(3)	Designing a structure is no simple matter. It is often assumed that a certain
structure is suited to a given environment or technology, but there is as
yet no empirical evidence to support the assumption.

3.6 CONTROLS IN INTEGRATED TRANSPORT MANAGEMENT
Control occurs at all levels of the organisational structure. The question is:
what should be controlled? When you look at the diagram of integrated
transport management you will note that the angles of the triangle show the
most important points to be controlled. We shall now discuss at what level
and in what way control should be applied.
Feedback: Activity 3.3
You were expected to discuss the following functions:
Planning
Organising
Control and
Implementation
with reference to integrated transport management.

3.6.1 Control of costs and income
Cost control should be the task of everyone in the organisation, but in different
ways. In transport enterprises, the majority of costs originate as a result of
investment in durable productive assets. It is primarily the task of the financial
department to exercise control over investment through establishing criteria
against which to measure proposed investment possibilities. These criteria
are based mainly on profitability.
The various departments within each function control the costs originating
in that particular function. This is done by means of departmental budgets.
The head of the function in turn controls the costs of the various departments
by means of the o verall budget for the function. In this way, control is
exercised over costs and income from the lowest to the highest level and by
one department over another.
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3.6.2 Control of technical output
Control of technical output and the costs involved is the responsibility of the
operations section. Technical output refers to the use of the available capacity
in terms of the quantity of services offered. This is measured in available tonne
kilometres, seat kilometres, and so forth. The cost per output is determined
in the same way. By comparing the costs of an enterprise with those of other
similar enterprises (usually the competitors in the market) one can establish
whether the costs permit the enterprise to charge competitive tariffs.
Control of technical output is exercised in terms of the fleet operating budget.
This budget shows the required output to be delivered in terms of the anticipated
demand as predicted by the marketing section. If no adjustments had been
made in the demand for the service, the exercise of control is fairly simple.
As adjustments are made, however, technical output must also be adjusted.
This step requires dynamic management.

3.6.3 Control of market output
Control of market output is the responsibility of the marketing department.
Sales of technical output represent its market output and, thus, the income
of the enterprise. In other words, if the technical output is consistently more
than the market output, the enterprise produces more capacity than required
by the demand for services. On the other hand, if the utilisation of technical
output exceeds the optimum level, the technical output is too small for the
demand.
Both these situations affect the costs that originate and the profit earned. In
the first instance scarce resources are wasted, and savings can be effected
by reducing technical output. By reducing costs, profits are increased, given
that income remains constant. In the second instance, scarce resources are
also wasted, but as a result of over-use, which also has cost implications.
The production of more technical output can earn more income, costs as a
result of overuse can be reduced, and a greater profit margin can be realised.
Control of market output requires interaction between the marketing, operating
and financial sections. This is where integrated management comes into its
own.

3.7 Public Transport Integration
E xercise
Why do we have to integrate the public transport system?
This section aims to provide practical assistance to public transport operators
and public transport authorities/associations. It also aims to achieve new and
suitable integration of public transport systems in a timely and structured
manner. In general, integration implies the opportunity to use the entire

...........
46

S T U DY U N I T 3: I nte g r ate d t r a nsp o r t m a n a g e m e nt

public transport system across a local or regional area (eg city, conurbation)
independently of transport modes, tariffs, fares, schedules, ticket systems, etc.

3.7.1 Reasons for Public Transport Integration
Non-integrated public transport systems tend to neglect the needs of customers,
which ultimately results in a decrease of commuters. In particular, the absence
of an integrated public transport system causes the following problems and
inconveniences for customers and authorities:
3.7.1.1 Comfort
More than one ticket is needed for a single-trip ride.
3.7.1.2 Information
The customer faces a nontransparent jungle of tariff systems.
3.7.1.3 Travel time
Timetables and connections between operators are not synchronised.
3.7.1.4 Costs
The costs of services should be affordable and accommodate all users. In some
relations, parallel, competitive services exist between service providers. At
the beginning of any public transport integration an analysis of these issues
is needed. Cost is very important in the eyes of many users so it has to be
take into account by service providers

Ac tivit y 3.4
Do you still remember the user’s requirement that you learned in Transport
management, second level (TRL2601)? List them and relate them to the
use of different modes of public transport.

3.7.2 Integration of network and timetable
The development of an integrated network and timetable system needs a
systematic and hierarchical approach with respect to local and regional
circumstances. An integrated public transport system should use the different
transport modes according to its strengths. Network and timetable integration
should therefore be based on the following principles:
•• regional railway for speedy regional connections;
•• tramway/light rail to move high numbers of passengers within conurbations;
•• area services to feed rail-bound services.
According to the principles above, the network and timetable should be
designed with a few but high-performance backbone lines and feeder lines.
All lines in the network are connected with equal interval timetables. The
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definition of backbone and feeder lines depends heavily on local circumstances
such as the extension and character (urban or rural) of the respective public
transport area, demographic facts and current transport modes. A backbone
line in an integrated public transport system could be a metro line, a rapid
transit railway line or a high-performance regional bus line. On the other
hand, feeding lines do not necessarily have to be bus lines.

3.7.3 Role-players in public transport integrated
The cooperation and interaction of political, legal and financial representatives
is crucial, especially in the design and implementation phase but also at
the operational stages of an integrated public transport system. While not
mandatory, it is reasonable and helpful for the start-up of an integrated public
transport system to go hand in hand with a simultaneous implementation of a
public transport authority/association (PTA). Transport authorities must have a
geographical competence consistent with the reality of the citizens’ mobility.
Otherwise, public transport will only be fragmented and sub-optimal and will
reinforce the success of individual mobility modes. Against this backdrop,
regional authorities have a major role to play. The key actors in the successful
implementation of a public transport association and/or an integrated public
transport system are as follows:
•• Politicians at both the state and municipal levels;
•• Administrations at both the state and municipal levels;
•• Operators of railway, taxi and bus services.
Politicians set the legal (at least concerning financial issues) and financial
framework, thus their willingness to reform the public transport organisation
is crucial and denotes the first cornerstone in any public transport project.
In addition to the willingness of politicians and administrations, the public
transport operators involved must be convinced that the integrated public
transport system will be beneficial for them. It has to be explained to these
operators that they will experience neither financial losses nor a drop in
the number of passengers. Political pressure, while necessary, is likely to
be insufficient to convince these players to become part of the project.
However, because the public transport operators are the operational and
essential part of any public transport system, they have to be a genuine and
confident partner in any such project. Operators are more or less commercial
enterprises, whether they are owned privately or municipally. Thus convincing
these entities will involve assurances that they will not suffer financially as
the result of the implementation of an integrated public transport system.
In addition to transport planning advantages and advantages concerning
customer orientation, the financial guarantee is the most convincing argument
for operators.

3.7.4 Integration of Tariffs and fares
Besides network and timetable integration, a further important step in
implementing an integrated public transport system is the integration of tariffs
and fares. Tariff integration usually follows network and timetable integration as
a second step. However, tariff and fare integration is a milestone for reducing
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access barriers to public transport. Ideally, tariff and fare integration should
be implemented in parallel with the network and timetable integration. The
benefits of network and timetable integration are significantly reduced if the
customer needs several tickets and tariffs for his trip depending on the mode
of transport and the operator. The customer will only use the public transport
system if he/she can use one ticket inside a transparent and easy tariff and
fare system. Network and timetable integration is complemented by tariff and
fare integration: both issues have to be resolved in order to enjoy their full
benefit. In the European countries the following examples of tariff and fare
integration do exist and others are in the process of implementation:
••
••
••
••

Mutual acceptance of tickets on the same route
Mutual acceptance of tickets within the same network
Tariff unions (integral or for passes only)
Public transport associations/public transport authorities

3.7.4.1 Mutual acceptance of tickets on the same route
This is the first and lowest level of tariff integration. Operators with services
on the same route mutually accept each other’s tickets. Mutual acceptance
of tickets is often feasible without complex revenue allocation, especially if
both operators have approximately the same shares concerning the scope
of public transport supply, the number of tickets sold and the number of
passengers. Obviously, if one operator sells many more tickets than the other
(thereby earning all the respective revenues) or provides far more services
than the other on a common route, compensation payment is needed. With
this level of tariff integration, network integration is less important because
a customer’s trip with an integrated ticket is limited to one route, usually
without changing. This integration level is suitable in cases where national and
regional legislation is weak. Often operators initiate the mutual acceptance
of tickets on the same route by themselves.
3.7.4.2 Mutual acceptance of tickets within the same network
The next level of tariff and fare integration is the mutual acceptance of tickets not
only on the same route but across the whole network of two or more operators.
Depending on the extension of the network and the number of participating
operators an adequate revenue allocation is indicated. Furthermore, network
and timetable integration becomes more relevant because a larger number of
customers will use several transport modes and operators for the same trip.
This integration level is also suitable in cases where national and regional
legislation is weak and politicians are insufficiently interested in the issue of
public transport integration. Operators often initiate the mutual acceptance
of tickets within the same network by themselves.
3.7.4.3 Tariff unions
Tariff unions are the next integration level and once again offer higher quality
and comfort for customers. All operators in a specific network establish a tariff
union which aims to integrate several tariffs of different operators within the
same region to create a transparent and easy tariff and fare system (ie one
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ticket for all). Tariff unions are also suitable where there is no supporting
national or regional legislation.
3.7.4.4 Transport associations
Transport associations demonstrate the highest integration level. From the
point of tariff integration there is no difference between a tariff union and a
transport association. In the latter, service integration is much more developed.
In the case where the public authority (state and/or regional government) is
interested to improve PT for the benefit of the customers, the authority will set
the framework (legislation, financing, rules, etc) and establish a responsible
PT Authority (authority initiative).

3.7.5 Tariff Design
A great deal of attention should be paid to optimal tariff design, as this stands
at the forefront of tariff and fare integration. While tariffs should be transparent
and reasonable, it must also ensure adequate revenues for the operator. Tariff
design must balance out these two objectives. If it fails to do so, the integrated
tariff will collapse sooner or later. Tariffs must also reflect the different benefits
and willingness to pay of different customer groups.
3.7.6 Integration of services between operators
Service integration is another pillar of public transport integration and is
closely linked to the integration issues mentioned above. Service integration
is important for customer satisfaction (ie there is only one single contact point)
and includes elements such as overall passenger information, overall complaint
management, overall ticketing system, etc. Common marketing is also very
important for an integrated public transport network. The customer should
always know that he is not simply on a trip with one operator but that he is
using an integrated system with a unified service and quality. It is also easier
for operators within such an integrated public transport system to realise
cooperation strategies to improve their cost-effectiveness, such as technical
cooperation, strategic alliances, acquisitions and mergers.
Feedback: Activity 3.4
Refer to Transport Management study guide, TRL2601.

3.8 SUMMARY
This study unit clarified the integrated nature of transport management in terms
of the characteristics of transport demand and supply. We then discussed the
practical consequences of the application of these elements of management
for a transport enterprise. It is therefore important that you remember the
interaction between the various functions as discussed and represented
schematically when you study the remaining study units of this study unit.
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S elf - evaluation q uestions
(1) Discuss the reasons for integrated transport management.
(2) Explain the nature of integrated transport management.
(3)	Describe the characteristics of transport demand and supply. Is there any
connection between these characteristics? Substantiate your answer.
(4)	Explain how the characteristics of transport demand and supply contribute
towards establishing a basis for integrated transport management.
(5) Explain schematically how integrated transport management functions.
(6)	Explain how each of the following tasks of management is applied in a
transport enterprise:
(a) planning
(b) implementation
(c) control
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STUDY UNIT

4
Transport policies and regulations
Contents
4.1 General
4.2 Competition and government policy
4.3 Reasons for and methods of transport regulation
4.4 The objectives of regulation
4.5 Regulation of the physical aspects of transport
4.6 Economic regulation
4.7 Regulation by social policy
4.8 Summary
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit, you should understand
•• the reasons for the regulation of transport
•• the way in which regulation is applied
•• how regulation hampers decisionmaking by transport managers

4.1 INTRODUCTION
In the previous study units we discussed the nature of transport management. In
this one we look at the ways in which transport is regulated and the influence
of this on the decisionmaking ability of managers.
The availability of transport and the state of the economy go hand in hand,
since the national welfare is strongly influenced by a country’s transport
potential. This is why the government treats transport differently in comparison
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with other economic activities. Transport systems develop as a result of
decisions by both the private and the public sector. Private funds are usually
invested in the provision of the mobile units, while government investment is
necessary to ensure that suitable routes are designed and maintained, to cover
the costs involved in constructing roads and to build harbours and airports.
Transport and politics are inseparable, and we shall look at two facets in
this context. First, transport, in conjunction with communication, enables
a government to rule over a larger area and facilitates uniformity in the
application of laws and justice. Secondly, the great technological variety and
opportunities resulting from the function and type of a transport system create
problems of choice for a community which may influence its economic and
social structures. Government intervention therefore leads to the introduction
of regulatory measures to enable users to obtain such services within
a competitive environment.
The political environment therefore has a great influence on the way and
methods in which transport enterprises are regulated and therefore also on
their management (Coyle et al 1982:13). This is illustrated by the wide variety
of transport-related laws, regulations and ordinances. Regulatory bodies, such
as local road transport councils and the National Transport Commission, have
been created to ensure that the relevant legislation is carried out.
The task of transport management is complicated by the legislation and
regulatory measures introduced by government. The regulations impose
restrictions on transport management in order to promote an efficient
transport industry. The dual role of regulation (ie of protecting users whilst
promoting the interests of the transport industry) does, however, curtail
transport management’s actions regarding such matters as market entry, price
determination and quality of service. In other words, the regulatory measures
affect the provision of transport services and should be taken into account by
transport management during the planning of services.

Ac tivit y 4.1
In your own words, why it is important for government to regulate the
transport industry?

4.2 COMPETITION AND GOVERNMENT POLICY
The degree of competition between modes is a popular topic of discussion. In
South Africa attention focuses mainly on the competition between road and
rail transport and competition within the air transport industry. If the natural
market forces are allowed free reign, malpractices may develop which will
benefit neither the national economy nor social policy. Some measure of
regulation and aid by central government can give a considerable boost to
the attainment of economic and social objectives. The greatest problem is to
determine the scope of constraints and aid, since rules and regulations cannot
replace the natural forces of demand and supply. The purpose of regulations
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is to protect an industry, but this does not necessarily ensure that the best
service or product is supplied.
Government policy on competition does not affect only road and rail transport.
International agreements make it possible for air and sea transport enterprises
across the globe to operate locally. This creates excess capacity which leads
to price wars. Moreover, international transport organisations with a strong
financial basis can compete against local enterprises which do not have
the same financial backing. This type of competition may have far-reaching
consequences for the local industry.

4.3 REASONS FOR AND METHODS OF TRANSPORT REGULATION
According to Button (1982:271–272), the following are the primary reasons
for regulating the transport industry:
(1)	
Prevention of monopolies. Although a number of monopolies in certain
modes of transport (mainly passenger services) still exist, technological
advances have diminished the potential for monopolistic exploitation
in most developed countries.
(2)	
Control of cut-throat competition. Unregulated competition can
adversely affect the quality of service rendered to users, which in turn
can cause instability in the transport industry. By and large, the problem
is not competition itself, but the fact that it can trigger externalities or
deprive certain sectors of society of adequate services – hence the need for
controlling competition. Road transport and intercity passenger services,
for example, lend themselves to monopolistic competition, which can
result in excess capacity.
(3)	
Regulation of externalities. Imperfections in the market mechanism may
result in transport activities imposing costs on the community which are
not borne by the providers of such services. This relates especially to
pollution and congestion.
(4)	
Provision of public effects. The provision of certain infrastructural items,
such as roads, which belong in the category of public effects, may be
inadequate unless they are controlled by government.
(5)	
Provision of high-cost infrastructure. Because of such factors as high costs,
long amortisation terms and potentially high risk levels, it is unlikely that
major infrastructure could be provided without government intervention.
(6)	
Aid to groups in need of adequate transport. For a variety of reasons,
including shortcomings in existing patterns of income redistribution,
effective demand is not always a suitable criterion for allocating transport
resources. Accordingly, wider social criteria are required to achieve a
fair distribution.
(7)	
Integrating transport policy with wider economic policy. Since land
use and transport are closely connected, some measure of cooperation
is considered necessary to counter possible defects in the transport or
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land utilisation markets. Moreover, intervention in the transport industry
may also form part of a broader macroeconomic strategy (such as price
control or investment programmes) or official industrial policy.
(8)	
Need to reflect the real economic-resource cost of transport. In the case
of certain restricted non-renewable resources (such as fuel) the market
mechanism may fail to reflect the community’s real social time preference.
Government then intervenes to ensure that the decisionmaker is aware
of the real shadow price.
(9)	
Improved transport coordination. When there are a number of suppliers
of transport services, autonomous decisionmaking on their part can
result either in inadequate supply or else in the duplication of transport
facilities – and consequently in a waste of valuable resources – unless
government intervenes.
In its regulation of the transport industry, government applies the following
methods (Button 1982:273–274):
(1)	
Taxation and subsidies. Government can use its fiscal powers to raise or
lower the cost of different modes of transport or of transport services on
the various routes. In addition, it can influence the factor cost of transport
inputs.
(2)	
Direct supply. Local and central governments are direct suppliers of a
wide range of transport services. Traditionally, they are also responsible
for the provision of a fair amount of infrastructure (notably roads) and of
such ancillary services as traffic controls.
(3)	
Laws and regulations. Government, both central and local, can regulate
the transport sector by law – hence the existence of various laws to
control the activities of transport suppliers and users alike.
(4)	
Permits. Government can regulate the quantity and quality of transport
supply by issuing various forms of permits for both operators and vehicles.
The driver’s licence system also affects the demand for private transport.
(5)	
Purchase of transport services. Various government activities not related
to transport nevertheless require the use of transport. On the strength of
its position as a major user, government can wield a degree of bargaining
power over transport suppliers.
(6)	
Moral persuasion. Frequently, this is an ineffective method that involves
little more than educational guidance or advice on, say, road safety (for
example, advertising the advantages of wearing seat belts). This method
may have serious implications, particularly when government’s advice
is scorned so that it is obliged to resort to other powers (for example,
by refusing permits or revoking subsidies) in order to realise certain
objectives.
(7)	
Research and development. Through its own research activities,
government can influence the long-term development of transport. The
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Department of Transport can either conduct the research itself or it can
sponsor other institutions to do certain studies on its behalf.
(8)	
Supply of information. Through various institutions, government provides
transport users with both technical advice and general information to
facilitate decisionmaking on transport affairs. A number of these services
are provided specifically for transport (such as weather reports to ships
at sea), whilst others have no direct bearing on the transport industry.

Ac tivit y 4. 2
List the policy documents that Government use to regulate the transport
industry.
Feedback: Activity 4.2
The following documents at least should have been listed.
•• Policy Paper for the Road Accident Benefit Scheme (RABS) – June 2011
•• Draft Road Safety Strategy (for comments e-mail to decadeofaction@dot.
gov.za)
•• Rail Policy
•• Transport Legislation, Policies and Strategies 2009 cover page
•• Transport Legislation, Policies and Strategies 2009 document
•• Draft Road Accident Benefit Scheme (RABS) Policy for public comments.
– February 2010
•• Aviation Strategy for FIFA World Cup 2010
•• Rural Transport Strategy for South Africa 2007
•• Public Transport Action Plan Phase 1 (2007–2010): Catalytic Integrated
Rapid Public Transport Network Projects – March 2007
•• Public Transport Strategy – March 2007
•• National Land Transport Strategic Framework 2006–2011 (NLTSF) –
November (PDF)
•• 2010 Transport Action Plan – October 2006 (PDF)
•• Draft Strategy to Accelerate Public Transport Implementation via a WINWIN-WIN partnership between Government, Existing Operators & Labour
– October 2006 (PDF)
•• Rural Transport Strategy for South Africa - Executive summary, 2003 (PDF)
•• Strategic Plan 2008–2011
•• Strategic Plan 2007–2010
•• Strategic Plan 2006–2009
•• National Freight Logistics Strategy – September 2005
•• National Commercial Ports Policy – August 2002
•• National Transport Planning Guidelines & Requirements for the
Implementation of the National Land Transport Transition Act, April 2001
•• National Airspace Master Plan 2011–2025
•• Transport Sector Strategic HIV/AIDS Plan – November 2001
•• The road to safety 2001–2005 – November 2001
•• HIV/AIDS Campaign in Transport Sector – August 1999
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•• Policy Document On HIV/AIDS And Other STDs In The Workplace – June
1999
•• Moving South Africa, the Action Agenda – May 1999
•• Moving South Africa, the final draft – September 1998
•• White Paper on the Road Accident Fund – January 1998
•• White Paper on National Policy on Airports and Airspace Management
– November 1997
•• Policy of the South African Roads Board in Respect of Unsolicited Bids
–September 1997
•• National Policy on Airports and Airspace Management (Green Paper) –
June 1997
•• Report to the Minister on the 2nd Draft White Paper on the Road Accident
Fund – June 1997
•• White Paper on Western Cape Provincial Transport Policy – May 1997
•• Road Traffic Management Strategy (RTMS) – Abridged Version, June 1997
•• Second Draft White Paper on the Road Accident Fund – April 1997
•• Working Documents for Land Transport Bills and the Cross-Border Road
Transport Bill – 24 January 1997
•• Business Plan 1997/98 – January 1999
•• White Paper on National Transport Policy – 20 August 1996
•• Green Paper on National Transport Policy – March 1996

4.4 THE OBJECTIVES OF REGULATION
Regulation may be defined by means of the following
•• Firstly, it covers all the legal measures that govern business activities.
Business activities, like all other human activities, are subject to directives
from the state.
•• Secondly, regulation refers to legislation designed to limit the freedom of
activity of businesses. Regulation is necessitated by the imperfect nature
of competition, and the object of regulation is to create conditions which
will promote competition and curtail monopoly power.
•• The third and narrowest meaning attached by Pegrum to regulation describes
measures pertaining to the direct control of prices, profits, market entry or
exit, or any other facet of competition that bears on the attainment of the
primary objectives of public policy.
Regulation of transport is a typical example of Pegrum’s last interpretation of
the concept. The regulatory system affecting transport is accordingly divided
into the following three types of regulation:
(1)	
economic regulation, which pertains to the control or regulation of tariffs,
regulation of entry, and control of services from an economic viewpoint
(2) regulation of the physical aspects of transport
(3) regulation by public or social policy, which relates to
(a)	the negative and positive consequences of supporting one mode in
favour of another
(b) ownership patterns
(c) environmental constraints
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Regulation can also be classified as direct or indirect in terms of the extent to
which it has a direct or indirect bearing on management decisions. Economic
regulation is always direct since it affects transport enterprises directly.
Regulation by means of social policy, on the other hand, is indirect, since it
affects the economic climate in which transport enterprises operate. Regulation
of the physical aspects of transport is a blend of direct measures, such as safety
regulations, and indirect measures, such as standard operating procedures
or rules of the road.
Broadly speaking, regulation is meant to protect the public interest. Regulation
is generally justified as an attempt to promote economic efficiency or achieve
redistribution of income. The objectives of regulation are summarised as
follows by Friedlander (1969:7):
(1) to prevent unreasonable prices under a natural monopoly
(2)	to eliminate discrimination between groups with unequal bargaining
powers
(3) to sustain certain types of services that are in the public interest
(4)	to generate adequate income for the development and expansion of an
industry (in this case the transport industry)
We shall now discuss each of the types of regulation in detail.

4.5 REGULATION OF THE PHYSICAL ASPECTS OF TRANSPORT
Exercise
According to your understanding, what is physical regulation of the
transport industry?
The regulation of the physical aspects of transport relates to measures designed
to control the physical conditions in which a transport service is supplied.
The impact of this form of regulation, as explained earlier, may be direct, for
example in the case of safety regulations relating to the condition of durable
assets used in supplying a service. It may also be indirect, for example in
the application of standard rules on the use of transport infrastructure. All
these regulations or rules of operation are, however, intended to serve a
single purpose: the maintenance of order and (relative) efficiency in the daily
existence of a community. This type of regulation entails control of
(1) the condition of equipment
(2) qualifications of operating staff
(3) operating procedures
The main object of regulating the physical aspects of transport is therefore
to promote safety.
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4.5.1 Regulation of the condition of equipment
Exercise
Why it is important to regulate the equipment used when providing
transport services?
Rules and regulations governing the physical condition of equipment are found
in every mode of transport because faulty equipment could cause serious traffic
accidents. The equipment of carriers must meet certain minimum standards
and is subjected to periodic safety checks. The authorities usually prescribe
the length, width, height and mass of vehicles in road transport to protect
the road itself and the users of transport. Road blocks are frequently set up
to inspect brakes, lights, steering mechanisms and so forth and to ensure that
vehicles are in good overall condition. In the ports ships are inspected to
determine their seaworthiness.
In air, rail and sea transport this type of regulation takes the form of
prescriptions regarding the physical condition of the vehicle, vessel or aircraft,
the navigational aids that should be available and the point in time when
aircraft component parts should be replaced as a result of wear and tear.

4.5.2 Regulation of the qualifications of operating staff
It is customary to regulate the qualifications of operating staff, as evidenced
by the requirement that every driver of a vehicle must have a valid driver’s
licence. Drivers of public transport vehicles must be in possession of a public
driver’s permit, which needs to be renewed regularly. In air transport, pilots
are tested and certified after passing certain medical and physical tests. In
shipping, officers should have specific qualifications before they can be
employed.
The minimum qualifications required for operating staff are generally specified
by law. In most cases this serves to protect the public interest.

4.5.3 Regulation of operating procedures
There is a host of rules and regulations concerning the safety of operating
procedures, such as speed limits, signals that regulate the flow of traffic, flight
altitudes, following distances between trains, approach procedures at airports
and the way in which ships should react when they are on a collision course.
In each mode of transport there is a wide range of directives governing
operating procedures, as determined by institutions at various levels of
government in order to ensure maximum safety and reliability of transport.

4.5.4 Influence of the regulation of the physical aspects of transport
on management
Regulation of the physical aspects of transport influences transport management
to the extent that it affects the costs of providing a service and, consequently,
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the enterprise’s capital structure. The requirements governing the condition of
equipment and operating procedures dictate the acquisition of good quality
equipment and proper maintenance of such equipment, and this imposes an
additional burden on the enterprise’s funds. It is sometimes difficult to obtain
the necessary capital for financing high quality equipment, thereby to some
extent limiting the services that can be supplied. Also, it is not always easy
to find operating personnel with the required training and qualifications,
and this could delay the provision of services and consequently a return on
capital. The onus is often on management to train staff to meet prescribed
qualifications and standards of operating proficiency. Consequently, many
transport enterprises have established comprehensive training facilities, which
inevitably involve additional capital investment and operating expenses.
While the regulation of the physical aspects of transport may not be a purely
economic matter, it has an economic impact. Many of the regulations increase
the carrier’s total costs, but simultaneously enhance the safety of users. A case
in point is the requirement by the USA government that oil tankers wanting
to trade in that country must be equipped with double hulls so as to prevent
oil pollution. The costs to shipping companies are astronomical, since there
are very few double hull tankers in existence. Another requirement is that
aircraft which fly over vast distances of water should have a minimum number
of engines (usually three). This once again puts pressure on the finances of
an enterprise, especially if assets have to be purchased with loan capital.

4.6 ECONOMIC REGULATION
Economic regulation in transport refers to the regulation of tariffs, the entry
of new carriers, the economic expansion or contraction of existing carriers,
and the regulation of carriers by means of economic measures. Davis et al
(1975:23) point out that all three these devices of economic control are part
of an interactive and interdependent system of economic regulation.
4.6.1 Tariff regulation
Tariff regulation is the control of prices charged by professional carriers.
According to Davis et al (1975:23) it encompasses both the tariff level and
the tariff structure. Tariff level refers to the carrier’s total earnings or income,
and tariff structure refers to the specific tariffs charged for specific services.
This division of tariff regulation centres on both legal and economic concepts,
namely that of reasonableness and tariff discrimination. By controlling carrier
prices, the regulatory authorities to some extent control the carrier’s earnings.
4.6.1.1 Tariff levels
The tariff level is related to the reasonableness of the carrier’s earnings and
tariffs. Regulatory authorities try to protect private ownership by setting tariffs
at levels which will ensure that carriers are in a position to supply the services
demanded by users; that the carrier is able to cover the costs involved in
providing an effective service; and that the rate of return on capital invested
is sufficient to attract additional funds to the transport industry. Thus tariffs
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should be high enough to cover all operating costs and additionally yield a
reasonable return on investment.
In determining a reasonable tariff level, the regulatory authorities take into
account the current rate of inflation, interest rates and other economic
indicators, as well as the carrier’s operating ratio, which should provide him
with a fair return on his investment. In some instances zones of reasonableness
are set, say a 15 to 17 percent return on investment. Above these levels prices
are unreasonable from the user’s viewpoint and beneath these levels they are
unreasonable from the carrier’s viewpoint. The regulatory authority is legally
empowered to lower the tariffs if they rise above the maximum level, and
to allow an increase if the carrier has a less than reasonable rate of return.
A carrier will not necessarily reach the target level each and every year, nor
does the setting of tariff levels in any way guarantee that the target will be
attained. It simply means that a carrier is given the opportunity to reach the
target. Carriers are often permitted to accumulate a tariff-reserve fund. Income
in excess of the target level may be transferred to this fund to offset income
that is lower than the target level. Tariff regulation may therefore be regarded
as a transport management constraint since the carrier is not permitted to
use his price policy as a tool for maximising the return on his investment.
Because the operating-ratio approach is often used to determine tariff levels,
this type of regulation does not really encourage carriers to improve service
efficiency, which could lead to a waste of resources.
In South Africa, tariff regulation applies only to subsidised passenger transport
enterprises. Tariff increases are permitted only with the prior approval of the
regulatory authority, which bases its decision largely on total income and
expenditure.
4.6.1.2 Tariff structure
The structure of tariffs relates to the tariffs for particular transport services.
Because these tariffs apply to given centres, goods, persons or kinds of traffic,
they could be discriminatory and may therefore give rise to undue prejudice.
Economists define tariff discrimination as different tariffs charged to different
users for the same service .There are two primary economic reasons for the
existence of tariff discrimination, according to Smuts (1986:2–16). Firstly,
carriers use price discrimination to improve capacity utilisation. This form of
discrimination is based on differences in the price elasticity of the transport
demand of different users. Users with a high demand elasticity are charged
relatively low tariffs to stimulate their demand, whereas users with a low
elasticity are charged high tariffs relative to costs. This is known as cross
subsidisation.
Secondly, discriminatory tariffs can be attributed to the existence of common
and joint costs. Common costs occur when the same facility, say a station,
airport or port, is used to supply more than one service. Joint costs occur when
the provision of one service inevitably entails the provision of another, for
example outward and return journeys in road transport, or transport of freight
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and passengers in the same aeroplane or ship. Apportionment of common
and joint costs is mostly arbitrary and results in price discrimination.
The existence of non-apportionable costs and the need to improve capacity
utilisation give rise to differentiated tariff structures, and necessitate
consideration of both supply (cost of service) and demand (value of service)
aspects when determining these structures.
Thus the principle object of regulating tariff structures is to eliminate
discrimination and undue prejudice to certain users. Note also, that regulatory
authorities do not as a rule prescribe particular tariff structures. The carriers
set their own tariff structures, but the regulatory authority reserves the right to
approve or reject the structures. If it finds that tariffs are unduly discriminatory
(or unreasonable in the case of tariff levels), it must specify what it considers
to be non-discriminatory or reasonable.
To sum up: the regulation of tariff structures patently constitutes a major
management constraint. Improved capacity utilisation often necessitates a
differentiated tariff structure, while the existence of combined supply may
force carriers to charge different tariffs for the outward and return legs of a
round trip. The regulatory authority may, however, condemn such practices
as being discriminatory.
In South Africa this kind of regulation applies mainly to subsidised passenger
transport, but as the subsidisation of these services is withdrawn in the future,
regulation of this sector will automatically also be relaxed.

4.6.2 Regulation of entry into and exit from the market
This type of regulation pertains to controlling the entry of new or outside
carriers to a route network, and the effect this has on existing carriers. Basically,
it determines the number of carriers that should be permitted to compete along
a given route within a given area so as to prevent (a) ruinous competition and
(b) the formation of a monopoly.
Two potentially conflicting principles are involved, namely protection of the
financial position of existing carriers, and sustaining enough competition to
serve the public interest.
The objective of entry regulation is to restrict intramodal rather than
intermodal competition. The public should not be excluded from the
advantages a particular mode has over other modes. Regulatory measures to
protect one mode against another are justified only when the development
of a new mode poses a threat to the survival of other essential transport
services, or when the distribution of traffic between too many carriers causes
the overall unit costs of transport to rise.
Entry regulation requires that a prospective carrier prove that existing carriers
have been unable to expand their services in response to users’ needs on the
proposed route, or that the existing carriers have failed to supply the services
stipulated in their permits.
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Entry regulation generally involves restrictions on one or more of the following:
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

the route that may be served
the direction in which freight may be carried
commodities that may be carried
points that may be served
size of consignments
types of vehicles that may be used
period for which services may be supplied
consignors that may be served

There may be entry regulation of shipping lines in the shipping industry as
well, especially when the government owns a share in the national fleet
which it wishes to protect.
There are two regulatory devices with which to control entry:
(1)	
Franchise. Franchise is used mainly to control entry in urban areas. It is
issued by the local government to a specific system or carrier in respect
of a given area. The number of possible franchise holders is limited by
the potential inconvenience to the public of traffic congestion in the city.
(2)	
Public permits. This control device requires that a prospective carrier
apply for a permit to supply a service. He must then satisfy certain
requirements and show that a necessity for the service exists and that
public convenience will be served. He must therefore demonstrate that
there is a need for the proposed service and that he can adequately meet
this need. In the RSA, the permit system was used more specifically to
regulate competition between road carriers and the former South African
Transport Services in terms of the Road Transport Act, 74 of 1977.
Entry regulation is clearly a transport management constraint since it inhibits
initiative in making further investments in transport services. The many
requirements that have to be satisfied before gaining entry into the transport
market discourage prospective applicants. An applicant must demonstrate
that he is “fit, willing and able” to serve users and that his entry would be
in the public interest. However, carriers should not overlook the benefits of
entry regulation, namely the fact that the exclusion of unfit carriers guarantees
prosperity for existing carriers.
In South Africa, entry regulation has always been a contentious issue, especially
because it was used to regulate competition between road and rail transport.
Since the introduction of the most recent road transport legislation, this
type of regulation has, however, largely fallen away. It could obviously be
reintroduced, depending on the national objectives for transport.

4.6.3 Service regulation
Service regulation is concerned with the level of service provided. The object
is to provide the public with a quality service. From an economic viewpoint,
service regulation should accompany tariff and entry regulations, since
the existence of monopolies may cause the level and quality of services to
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deteriorate. This type of regulation is introduced because carriers frequently
shun their responsibilities and supply inferior services.
In normal circumstances it is in the interests of the carrier to provide users with
an adequate and attractive service. However, self-interest is often not sufficient
motivation to supply a service of the required standard. Lack of competition
is conducive to lowering of service standards.
Service regulation is a constraint on transport management inasmuch as the
carrier is required to supply services of a specific standard, and this entails
greater investment.
Legislation recently promulgated in South Africa reflects a shift from entry
regulation to service regulation, involving the introduction of a road freight
quality system for the promotion of service quality, with special emphasis
on safety. It is Government’s intention to let the deregulation of road freight
transport coincide with progressive deregulation of the physical aspects of
transport.

4.6.4 Summary
Thus tariff, entry and service regulations represent a package or system of
interrelated controls. It is difficult to regulate the one without affecting the
other. A cut in tariffs could lead to a lowering of the quality of service. A
tariff increase may cause discrimination against and preferential treatment
of certain users. The entire economic regulatory system should therefore be
viewed as an integrated whole rather than as three separate regulatory devices.
It is also important to realise that not all modes of transport are subject to
economic regulation.
4.7 REGULATION BY SOCIAL POLICY
Both economic and physical regulation, as discussed above, may to some
extent be viewed as regulation to protect users. There are other broad social
aspects that should also be considered by Government, such as public support
of the transport system and recovery of investment costs (repayment) from
users, legal ownership patterns and competition structures, and environmental
restrictions to protect the ecology. This type of regulation applies to a greater
extent to transport and will therefore be discussed in more detail.
4.7.1 Public support and repayment
Social policy can have negative and positive consequences for transport
enterprises. The negative side of social policy is reflected in rules and
regulations that set a framework within which economic activity takes place,
such as legislation prohibiting fraud, the money and credit system, and the
legal provisions that protect ownership. The positive aspects of social policy
are the use of monetary and physical resources to aid economic activities,
such as direct or indirect subsidies, road development (to the advantage of
road transport), development of harbours, airports and communication systems
and research in numerous fields. All forms of transport sooner or later benefit
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from these social policy instruments. Sometimes one mode benefits at the
cost of another in order to achieve certain social objectives, and at other
times each mode is left to compete freely with the others (which reflects the
current situation in our country). Public policy and support therefore clearly
play an important part in transport.
It is not always easy to determine the aim of public policy on transport, since
it is intertwined with broader social objectives. These objectives represent
consensus of opinion at a specific time and such consensus usually embodies
the needs of different groups in the economy. The fact that these needs differ
with time makes it even more difficult to establish what exactly public policy
entails. Public policy on transport is not only difficult to define, but evolves
continuously as the transport system develops. The primary objectives of public
policy on transport can, however, be classified into two broad categories:
development objectives and competition-related objectives.
Development objectives include the development of the national transport
system and assistance to enterprises to enable them to keep abreast of
technological development. The time factor is implicit in the development
objectives: it is sometimes argued that if the community would contain their
impatience, facilities would eventually be provided without a need for public
assistance. But because people are generally not prepared to wait, the aim
of public support is not only to supply facilities, but to do so earlier than
would otherwise have been the case. Government’s development objectives
may hamper transport management in its expansion efforts if public aid is
not allocated in accordance with management’s priorities. Take for example
the former decentralisation policy of the South African government which
encouraged development in regions far removed from locations that would
be “profitable” to transport enterprises.
Possibly the most important form of public support is financing of the way
(road or railway). The public is expected to make some kind of “investment”
in the way or ways of virtually all modes of transport. These investments are
obtained from the public in various ways, for instance through taxation, fuel
levies, toll fees, and so forth.
Operation of the way is another form of public support. While provision of
the way constitutes the most important form of public support, the physical
operation and maintenance of the way represent a considerable contribution.
Once again, disparity exists inasmuch as one mode is expected to operate and
maintain its own way (eg railways – generally with government assistance),
whereas the way of a competitor is operated by government (for example in
the case of professional road carriers, who are not directly responsible for
operating and maintaining their way). There are also sea and air transport
enterprises where the way is free and the state has a large share in constructing
a communication system.
A third type of public support is a direct operating subsidy or the financing of
operating costs. This method is not very common, but it is a pertinent example
of a development objective in the form of assistance during the start-up and
development phases of new transport modes. This applies mainly to the
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national fleet (both air and sea) and passenger transport in underdeveloped
rural areas.
Finally, public support could take the form of research and development that
benefit all carriers. Some kind of disparity occurs if public institutions limit
their research and development activities to certain transport modes, to the
exclusion of others. It is extremely difficult to determine what form research
and development activities should adopt – take for example the application of
research into the design of military aircraft to the manufacture of civil aircraft.
It is clear from our discussion that the various support programmes are not
utilised in equal measure, nor are they accorded equal importance. The
provision of the way is, however, by far the most important method of
achieving objectives that the public would support. But even though operation
of the way, and financing of operating costs and research and development
may be secondary methods, all require vast amounts of money and all serve
the same purpose.
Now that we have examined the objectives and forms of public support in
transport, it is necessary to study the impact of this support. To this end we
may follow either a micro- or a macroapproach. In a microapproach one
would study the impact on a particular mode, while a macroapproach entails
a broad, encompassing or general study.
An analysis of the impact of a public support programme on the total transport
system does not pose much of a problem, since such a programme simply
involves getting the public to bear a portion of transport costs, instead of
expecting users to bear the total cost. A public support programme can easily
be justified if its purpose is to develop the country as a whole – the fundamental
argument being that since everyone benefits from improved transport, every
individual should help to bear the costs involved. However, where a public
support programme involves the transport system as a whole, the problem of
economic apportionment arises. Since the Treasury’s funds are not unlimited,
economists generally maintain that these funds should be applied where they
would most benefit the community. It is virtually impossible to measure the
productivity of public investment. The only possible justification for public
support of transport at the macro level is that it is indispensable to economic,
social and cultural development and that the community has approved the
use of public funds to support transport. This decision could be of a political,
emotional, military or economic nature.
A more practical approach would be to evaluate public support at the micro
level. It could be argued that there is no such thing as transport in the general
sense of the word. Individual modes of transport and transport enterprises
differ too vastly, fulfil too many individual, complementary and competitive
functions, have completely different economic structures and are in many
other ways too disparate to be realistically assessed as a single entity. Timing
is also a factor. Not all modes receive public assistance at the same time,
which causes some to develop more rapidly while others are disadvantaged
by the competition that ensues. Sometimes, it may be necessary to launch an
intensive support programme in respect of a particular mode that may have
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fallen too far behind. The reason for this may be that, although public support
has contributed to the overall development of the transport system, the mode
concerned has played a relatively minor role in this development, partly
because it received a smaller share of public support than its competitors.
The major disadvantage of public support from the viewpoint of individual
modes is inequality of treatment. All modes are not supported at the same
time. Also, equal treatment is sometimes impossible because some modes
are dependent on public facilities, whereas others lend themselves more to
private ownership.
Knowledge of the disparities in transport and of the reasons involved is,
however, no excuse for their existence and in no way reduces their effect.
The elimination of inequalities requires, firstly, a grasp of the underlying
philosophy and of the objectives and methods of public support; secondly,
determination of the effect of public support and development; and thirdly,
the implementation of social policy.
One of the major findings with regard to public support and development is that
the regulation of different modes does not really serve its purpose. It is difficult
to impose minimum-tariff regulation and to control intermodal competition
unless all modes bear the same proportion of their individual costs; and because
public support programmes do not deal equally with all modes, regulation
loses much of its effectiveness.
A final consideration is the repayment of public support, for example through
licence fees and fuel levies for the use of roads, the provision of a quality
service in return for a subsidy and so forth.

4.7.2 Structures of competition
In addition to providing assistance in order to develop a country, many aid
and development programmes in transport are aimed at broader objectives
relating to competition. Since people constantly strive to improve themselves
and their environment, many support programmes involve the enhancement of
transport. However, improvement in one mode of transport inevitably triggers
improvement in competing modes. The authorities, recognising that different
modes have different economic structures, want to make it possible for them
to compete on equal terms. Some of the proposed support programmes are
based entirely on differences in the cost structures of different modes (eg
proposals to subsidise the less profitable modes). Even though user levies are
the direct opposite of subsidies and government support, the payment of user
levies also serves an equalising purpose. All proposals relating to the above
are based on the notion that social policy in transport should above all aim
to promote competition and free choice, irrespective of the costs involved.
Social policy by its very nature influences the structure of competition either
directly or indirectly. It makes a considerable difference to the competitive
position of different enterprises if one of them receives an operating subsidy.
So, too, the repayment of an indirect subsidy (such as the provision of roads)
by means of user charges (fuel tax and licence fees) is quite different from the
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repayment of capital invested, at interest, where the way is privately provided
(for instance a railway line).

4.7.3 Ownership patterns
Ownership patterns, too, are a reflection of social policy. The transport system
is characterised by private ownership of mobile units and public ownership
of the way (except for rail transport). This division of ownership has resulted
in carriers striving to supply an integrated service – something that is not
always in the public interest. The means used to achieve this are coordination,
cooperation, integration and consolidation. We shall now briefly discuss
each of the different means before examining the impact of social policy on
ownership patterns.
4.7.3.1 Coordination
a Meaning of coordination
Coordination in transportation is a term that may be used to designate two
essentially different things. It may be used to describe the means by which the
various modes of transport are made to perform the transport function they are
economically most qualified to carry out. In this setting they may be competitive
or complementary. Coordination may also refer to the complementary use
of the same or different modes in providing for what is essentially a single
movement by firms of the same mode or by firms of a different mode.
In the discussion that follows, coordination is viewed in terms of the first
definition mentioned above. Coordination can also refer to the placing of
separate units in such a position as to permit the establishment of a harmonious
relationship among them. The need to coordinate presupposes (1) a plurality
of units and (2) a relationship between the functions of these units.
As may be seen from the above excerpts, coordination can have many
meanings in transport. It is an inclusive term that may encompass a variety of
arrangements, such as integration, consolidation, combination, cooperation
and the rationalisation of transport facilities. (We shall expand on some of
these concepts later in this study unit.)
Coordination can be effected by a single carrier or by a number of carriers
operating in concert. It can relate to the facilities of one or more modes of
transport. A carrier may enhance coordination of its operations by using
improved terminal facilities, or it may employ the facilities of another mode to
supplement its services. The above are only two examples of how coordination
may be put into practice.
Coordination and cooperation are often incorrectly regarded as synonymous.
While cooperation is implicit in coordination, there is a difference between the
two terms, and the distinction centres around the mode or modes of transport
involved. “Cooperative services” denotes cooperation between enterprises
in the same mode; “coordinated services” denotes enterprises from different
modes that work together. In other words, when there is coordination between
different modes of transport (say, road and rail or rail and water transport),
we speak of coordinative agreements. When there is coordination within a
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specific mode (say, road and road, or rail and rail transport), we speak of
cooperative agreements.
Cooperative or intramodal agreements (ie agreements between enterprises
within the same mode of transport) may involve the following:
(1) through routes and joint tariffs
(2) interchange of equipment
(3) joint use of facilities
(4) pooling of equipment, funds or traffic
(5) scheduling of traffic to facilitate exchange
(6)	joint operating agreements, particularly at terminals, for interchanging
equipment
Coordinative agreements (ie between different modes) may involve the
following:
(1) through routes and joint tariffs for unit or bulk loads
(2)	contractual agreements to complete delivery, particularly where collection
and delivery are involved
(3) integrating equipment of various modes under one management
b Advantages of coordinated services
The coordination of certain services holds advantages for the carrier, the
shipper and the public.
Carriers benefit in various ways. Coordinated services usually mean that
carriers can share in traffic they would not have handled otherwise. In
piggyback transport, for example, the railway regains transport which, due to
the versatility of road transport, would otherwise have been lost. In the same
way, coastal transport, by using piggy-back transport, can offer long-distance
transport at lower prices. Less labour is required, equipment can be used more
effectively because fewer propulsion units are needed, and depreciation and
wear and tear on equipment are lower. The railways can make better use of
its capital, as piggy-back transport permits more intensive utilisation. All the
carriers profit by the increase in traffic, with its accompanying lowering of
costs and greater efficiency. Shippers profit from the better service obtained by
coordinating services. Door-to-door routes and fewer agreements to negotiate
have definite advantages. Tariffs can be lower, and service is generally faster
than would be the case with one mode of transport. Furthermore, fewer
losses and damages occur, as the freight is subject to less handling. Finally,
the public also benefits from coordination. The more effectively resources
are utilised, the more effectively they can be allocated and the greater the
benefit to the public.
The object of transport coordination is therefore to ensure that transport is
offered at the most economical tariffs. Avoidable costs are eliminated and
management is not left with idle capacity. The economic coordination of
transport implies a division of functions between the various modes of transport
in such a way that each may efficiently undertake the services it is best able to
provide. Coordination of transport further involves investment in and utilisation
of resources that will offer the greatest benefit to the whole community.
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Coordination may therefore be acceptable from a social viewpoint, but not
necessarily from a management viewpoint, since coordination between carriers
may be voluntary or compulsory. The reason why compulsory coordination has
not been introduced in air and road transport may be found in their competitive
structures, because it is widely held that competition will automatically result
in some form of coordination. This policy appears to be effective, since it has
been found that carriers seeking traffic voluntarily conclude agreements.
Coordination restricts transport management in two respects. First, there
are government requirements relating to coordination between modes of
transport. This type of compulsory coordination sometimes calls for tremendous
sacrifices, since a carrier may have to relinquish potentially profitable traffic to
another competitor. Secondly, there are internal requirements for coordination
that have to be considered. The internal coordination of activities can
seriously complicate planning.
4.7.3.2 Integration and consolidation
Integration can be defined as “the formation of a whole from constituent parts”.
It can also be defined as a common ownership of the various modes, referring
to their unification into transportation companies prepared to offer any of
their services to their customers.
Integration therefore aims at linking the various modes of transport so as to
obtain a totality that will benefit both the community and the economy.
A national transport enterprise exemplifies integration. It is regarded as a
single enterprise that theoretically owns and operates all the various modes
of transport. Such an enterprise would apportion its traffic to the mode best
equipped to transport it in the most profitable manner. A partially integrated
transport enterprise is one that owns and operates entities in two or more
modes of transport. Transnet is an example of a partially integrated enterprise.
(Although it does manage and control ports, it does not own any ships.)
Consolidation refers to any form of combination of properties of a carrier of
a particular mode which results in their management and operation as a unit.
This unification may be achieved in different ways, such as merger, outright
consolidation or long-term lease, but it does not include the combination of
carriers of different modes.
In the past, consolidation involved mainly railways. Consolidation, therefore, is
aimed at coordinating transport services within one mode of transport, whereas
integration involves coordination between different modes of transport.
The object of integrating or consolidating services is to increase profits. The
procedures involved in raising profits are dealt with under the headings “cost
savings” and “increased volumes”.
a Cost savings
At a given tariff level, all cost savings will serve to boost profits, provided that
income exceeds costs. Two approaches are basically possible. First, changes
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could be effected to achieve economies of scale and improved utilisation,
and secondly the enterprise could adjust the scope of its activities.
i
Economies of scale and utilisation
If the scope of activities of a transport enterprise is constant, economies
of scale may be achieved by the more effective utilisation and application
of resources in the production process. Thus management must meet the
challenge of ensuring optimal utilisation of labour and equipment without
changing the scope of activities.
In transport there are many fixed and common costs that are related to the size
of the enterprise. Once a railway line has been laid, the scope of activities is
not easily altered. All that can be done is to use labour and material input as
effectively as possible. The same applies to equipment and terminal facilities.
Many specialists and highly trained people are needed to operate a transport
enterprise, but sometimes the scope of activities does not justify the appointment
of these persons. A specialist may be employed, only to be burdened with
irrelevant duties.
If transport enterprises are integrated or consolidated, the combined enterprise
is large enough to permit effective use of specialists in the administrative,
maintenance, labour, equipment or capital fields. This can lead to improved
service through specialisation in the field of labour or capital, and result
ultimately in greater profit.
ii Change in the scope of activities
If enterprises integrate or consolidate and there is a concomitant increase in
the scope of their activities, they are able to use specialised capital equipment
that can perform the work more effectively. It also becomes easier to exploit
effective management and organisation possibilities.
With the increasing present day use of automation and the improved
mobilisation of resources, it is largely the cost savings obtained by reducing
surplus capacity that become increasingly important.
Physical duplication of equipment and personnel still frequently occurs in
the transport industry. However, integration and consolidation of services
may reduce the duplication of routes, terminals, administrative facilities and
labour, which in turn will boost profits.
b Increased volume
Here the aim is to increase freight volumes. When traffic increases, capital
can be put to better use and the service can be improved.
Consolidation of services can give rise to a better and more continuous
service. Duplication of terminal facilities can be eliminated, leading to cost
savings, but it is especially the more inclusive service (from door to door)
that offers benefits.
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Where services are integrated, a transport enterprise can make the best use
of a number of modes of transport, thus lowering tariffs, while services may
be improved and profits increased.
The impression may have been created that consolidation and integration are
invariably in the public interest. This is not, however, necessarily so, since other
considerations also play a role. Integration and consolidation are constrained
to some degree by capital requirements, management problems and legal
restrictions. In contemplating integration or consolidation, management should
first consider the following:
(1)	the impact of the proposed transaction on the adequacy of services
provided to the public
(2)	how the inclusion of other enterprises in the proposed transaction, or
their exclusion, will affect the public interest in a particular region
(3) the total fixed costs entailed by the proposed transaction
(4) the interests of the carrier’s employees
In considering integration or consolidation, management is inhibited by
various internal and external constraints. To begin with, it must consider its
work force: it is usually extremely difficult to convince employees who are
directly involved of the benefits to be derived from integration or consolidation.
Carrying out a consolidation process can be arduous, initially involving
protracted preliminary investigations to convince shareholders and regulatory
authorities of the value of such a step. Any proposed attempt to integrate or
consolidate generally invites opposition, not only from employees, but also
from rival carriers in all the different modes, and from the community and
other interest groups.
Even under the most auspicious circumstances, integration or consolidation
is a lengthy process. Consolidation may disrupt long-standing relations and
it may be difficult to predict the results. Executives may become uncertain
about the security of their positions, since retrenchment affects all wage
earners. Even top management will find it difficult to adjust to the situation
created by integration or consolidation. While management problems arising
from integration or consolidation are not insoluble, they might take time to
overcome. As a rule, the greatest resistance to integration is found among
road carriers, because they fear that rail carriers ultimately want to render road
transport services redundant. In practice, however, the regulatory authorities
will prevent this from happening.
The crucial constraint on transport management is that integration gives rise
to the creation of vast enterprises which purport to provide a better service,
while eliminating smaller enterprises that are potentially capable of supplying
a comparable service. It limits competition and creates an opportunity for
public exploitation. Because consolidation involves the entry of additional
enterprises to a transport mode, it leads to the creation of a vast single mode
that tends to be monopolistic and must be regulated.
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4.7.3.3 Diversification and conglomeration
The remaining types of ownership changes found in the transport industry
are diversification and the takeover of carriers by large conglomerates. These
two types of ownership changes are similar in that both involve non-transport
enterprises.
a Diversification
In diversification, a transport enterprise invests money in other types of
business, for instance timber or oil, so as to avoid keeping all its eggs in
one basket. By investing in other businesses or industries, the large carrier
theoretically spreads the risk of economic uncertainty so as to offset reduced
demand for the service/product of one business by increased activity in
another.
b Conglomeration
In conglomeration, a non-transport enterprise takes control of a carrier for
the same reason as in diversification, namely to spread its risk.

4.7.4 The impact of public policy on ownership changes
The conflicts associated with changes in ownership have resulted in the
evolution of public policy to control such changes. This policy has been
dynamic: it has dealt with different modes in different ways and its approach
has differed from one form of ownership change to the next. Public policy
on transport is basically restrictive and protective. Since so far it has not been
possible to accurately determine the potential effects of diversification and
conglomeration, public policy in this regard is not very well developed. These
two types of ownership changes will possibly remain controversial and could
lead to further restrictive legislation.
Public policy on ownership changes generally forms part of general transport
policy and, like the latter policy, has originated, changed and evolved in
response to conditions and events within the industry. Initially, public policy
was mainly restrictive and focused on the control of ownership changes. The
degree of control has varied with time and between modes. Also, public
policy on mergers and intermodal ownership differs.
4.7.4.1 Control of carrier mergers
Public policy on carrier mergers on the whole is restrictive and more complicated
than the policy on intermodal ownership. Also, control varies considerably
between modes. Control of carrier mergers focuses mainly on the road and air
transport sectors, where mergers are most likely to occur. Mergers between
road carriers do not attract much attention, because there are so many of them.
However, if the authorities become aware of a proposed merger between road
carriers, they require proof that the intended move is in the public interest and
that all interested parties be heard and considered. Because road transport is
already highly competitive and is served by a multitude of carriers, opposition
to mergers may be expected. Since the air transport sector is served by a
small number of airlines, any merger attempt immediately draws attention.
Here the authorities would also demand proof that the public interest is being
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served. It is important to ensure at all times that a merger or series of mergers
will not result in the creation of a monopoly, restrict competition or unduly
affect other carriers detrimentally. The tenet that competition is in the public
interest should therefore be recognised in any proposed merger.
4.7.4.2 Control of intermodal ownership
Fully integrated transport enterprises – in other words, intermodal ownership
– are prevented by regulation. For historical and economic reasons, these
restrictions apply mainly to rail transport enterprises. Traditionally, rail carriers
have been able to develop into large enterprises much faster than road, air
or water carriers. Because of rail carriers’ dominant and financially strong
position, various control measures were introduced to prevent them from
acquiring interests in other developing modes. The authorities did not envisage
any such threat on the part of the newer modes. There were also several
economic reasons for introducing regulatory measures in this regard. Most
of the newer and competing carriers did not possess the necessary financial
means to even consider ownership of other modes. Furthermore, in view of
their economic structures, it was unlikely that these modes would be able to
derive any scale benefits from intermodal ownership.
The general aim of economic policy is to encourage competition. Railway
enterprises are by their very nature monopolistic, and public policy was
designed to prevent them from extending these monopolistic powers to
other modes of transport. Regulation in respect of integration has been
aimed primarily at preventing rail transport enterprises from taking over road
carriers. While many railway enterprises are still involved in road transport,
these activities are curtailed to some degree. For example, the railway’s road
service may not compete with its rail service. The type of services offered is
restricted in various ways, as are the routes being served. These restrictions
were introduced to ensure that road transport enterprises owned by railway
enterprises are operated purely in a supportive or ancillary capacity.

4.7.5 Environmental constraints
A final form of regulation through social policy bears on the quality of life and
the impact of human activity on the ecology. The authorities have imposed
various standards to prevent pollution of the atmosphere (eg by exhaust gases)
and oceans (by oil), and also noise pollution. An additional externality that
merits our attention is congestion, and the authorities urgently need to address
this problem in its social policy.
Transport management has a social (apart from a legal) responsibility to combat
pollution and relieve congestion as far as possible. Possible measures in this
regard are the regular maintenance and inspection of vehicles to eliminate
the excessive emission of smoke and gases, and delivery outside peak hours
to relieve congestion.

4.7.6 Regulatory measures
Regulatory measures have a direct impact on the amount of discretion allowed
to the management of a transport enterprise. We refer specifically to control
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of competition by means of regulation, irrespective of whether the measures
are of a physical, social or economic nature. We mentioned earlier that all
carriers are faced with the need to specialise and to increase their market
share. This problem can be addressed only through a well-planned marketing
strategy and its scope will be determined in large measure by other transport
management constraints. For example, route structure can be an important
factor: if only a single airline is permitted to operate a particular route, the
carrier needs to contend only with intermodal competition, but if more than
one airline are permitted on the route, the market participants face both interand intramodal competition.
It is important for management to recognise that the exploitation of the
enterprise’s inherent advantage is influenced by various constraints. For
instance, if a carrier is prevented from serving a particular route, it cannot
exploit its inherent advantage in respect of that route. Other constraints
include ownership restrictions and social policy. Prices and tariffs (in relation
to value) also have a constraining impact. Unless a carrier is allowed to charge
a competitive price or tariff at a given level, modal substitutability is out of
the question. Regulation can serve as a constraint, particularly if a general
carrier is expected to serve centres and routes or carry freight and passengers
that do not fall within his inherent advantage.
General carriers must, as far as they are able, serve all users at reasonable
tariffs and without discrimination and must ensure that goods and passengers
arrive safely and on time at their respective destinations. These constraints
may hamper transport management in its endeavour to exploit the enterprise’s
inherent advantage. At the same time, management should at all times
consider the influence of modal substitutability and the associated inherent
advantages for the enterprise.
The primary aims of social policy, albeit not always distinctly identifiable as
such, are development and the encouragement of competition. These aims
may conflict directly with the objectives of transport enterprises. To sum up,
management must consider regulatory constraints and conflicts, reluctance
and inherent problems in the economic and political environments as factors
that inhibit its discretion in making decisions. These constraints may for
instance delay or prevent ownership changes at the expense of economic or
business objectives.

4.8 SUMMARY
It is obvious from our discussion that decision-making in transport enterprises
is considerably hampered by the many complex relationships between
economic, technological, social and political factors at both national and
international level. These externalities affect not only the way in which an
enterprise is operated, but also the ultimate results it achieves, as a result of the
direct and/or indirect influence these factors have on the market environment,
which in turn affects the micro- or decision-making environment.
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In the subsequent study units we shall discuss the different environments
within which transport decisions are made and point out the interaction
between the decisions that are taken and the variables in the environment.

S elf - evaluation q uestions
(1)	“Transport management operates within an environment characterised
by numerous constraints.” Discuss this statement with special reference
to the influence of regulation through public or social policy.
(2) Discuss the different types of competition found in transport.
(3) Briefly define competition, coordination, integration and consolidation.
(4) Fully discuss public policy and transport mode development
(5)	Give a detailed account of social policy and ownership changes in
transport.
(6)	Briefly define diversification and conglomeration in transport. Indicate
how regulation of these activities affects transport management.
(7)	Discuss economic regulation in detail, and demonstrate to what extent
it inhibits managerial decisionmaking.
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5

STUDY UNIT

Decisionmaking in transport
organisations
Contents
5.1

Introduction

5.2

Importance of decisionmaking

5.3

Types of decisionmaking

5.4

Decisionmaking process

5.5

Decisionmaking methods

5.6

Group decisionmaking

5.7

Group decisionmaking methods

5.8

Advantages and disadvantages of group decisionmaking

5.9

Problems analysis vs decisionmaking

5.10 Collecting information for decisionmaking
5.11 Internal analysis
5.12 Conclusion
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit, you should be able to:
••
••
••
••

discuss the nature of decisionmaking
discuss the importance of group decisionmaking
indicate where to find the information required for decisionmaking
discuss the nature of competition in transport
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5.1 INTRODUCTION
In the previous study units you learned about the management task, its
application in a transport enterprise and the influence of regulation on a
transport enterprise. In this study unit we look at what decisionmaking is
and, secondly, discuss where to find the data needed for making decisions.
Decisionmaking can be regarded as the mental processes (cognitive process)
resulting in the selection of a course of action among several alternative
scenarios. Every decisionmaking process produces a final choice. The output
can be an action or an opinion of choice. It can also be regarded as a problem
solving activity which is terminated when a satisfactory solution is reached.
Therefore, decisionmaking is a reasoning or emotional process which can be
rational or irrational, can be based on explicit assumptions or tacit assumptions.
One must keep in mind that most decisions are made unconsciously.
Jim Nightingale, author of Think Smart-Act Smart, states that “we simply
decide without thinking much about the decision process.” In a controlled
environment, such as a classroom, instructors encourage students to weigh
pros and cons before making a decision. However in the real world, most of
our decisions are made unconsciously in our mind because frankly, it would
take too much time to sit down and list the pros and cons of each decision
we must make on a daily basis. Logical decisionmaking is an important part
of all science-based professions, where specialists apply their knowledge in
a given area to making informed decisions.

Exerci se
Why is decisionmaking in any situation so important?

5.2 THE IMPORTANCE OF DECISIONMAKING
5.2.1 Importance of Decisionmaking in Leadership
Leadership is perhaps one of the toughest tasks ever because a leader makes
decisions for all his followers. The fate of all followers is entwined with the
decisions that a leader makes for them. He is the leader because of his higher
level of understanding and experience. He must choose what is best for all
his followers and then his own self. The fact that they trust his judgment puts
an immense responsibility on his shoulders.
Who can know the importance of decisionmaking better than a leader? The
leader’s respect is heightened when the decisions he makes are validated by
the test of time to be the best ones under the circumstances. He must consider
all variables and possible paths to attain a collective objective and choose
the one with highest success rate. His ability to study and observe situations
in depth helps him in choosing the right path. He must trust his ability and
soundness of reason when making a decision. Becoming a leader of people
is the ultimate test of character!
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5.2.2 Importance of Decisionmaking in Management
Management is not just about taking care of businesses or corporations. It is a
broad concept applied to every sphere that we are a part of, extending from
the self and expanding through family, community and, ultimately, society.
It starts with personal management skills. All of management boils down to
two things which are the creation of effective strategy and its execution. In
short, it is all about making decisions and seeing them through to the end
by execution.
Every decision made by the management of a business affects employee morale
and performance, ultimately influencing the overall business performance.
Management is all about getting things done in the most efficient manner.
Every management decision needs to be made while making most judicious
use of resources at their disposal with economical use of the time factor. The
importance of decisionmaking in management is immense as the business policy
and culture adopted ultimately affects a company’s output and performance.

5.2.3 Importance of Decisionmaking in Business
The fate of any business venture is decided by the decisionmaking ability
of the business leadership at the helm. They are the ones who captain and
steer the ship to its destination. Profiting in a business is all about making the
most of a window of opportunity that appears in a market place. Timing is of
essence in business. Quick decisions need to be made by business managers
on the spot to take advantage of opportunities when they present themselves.
You can’t mull over decisions for too long. In today’s world, one needs
business managers who can take snap decisions and execute the outlined
strategy, despite obstacles. Sometimes, a loss or profit for a business boils
down to one deciding moment of judgment! That is what business is all about,
a combination of effective strategy executed with painstaking precision.

5.2.4 Importance of Decisionmaking in an Organisation
The decisionmaking ability of the think-tank of any organisation, be it the
local city council or the United Nations, decides how effective a role it will
play in the world. Many organisations exist for the sake of existing and despite
phenomenal amount of resources available at their disposal, they hardly do any
work. That is because there is no will or decisionmaking ability at the helm.
An organisation without people, who can’t make decisions and take them
to their logical conclusion is doomed. However, when there is a decisionmaking willpower with tenacity to execute strategy, miracles can happen
despite limited resources. That’s why the importance of decisionmaking in
any organisation can never be overemphasised.
The way to get better at making smarter decisions is learning from experience
and not repeating the same mistakes again. No decision is perfect in the
sense that no decision can guarantee a 100% success rate in attainment of
an objective. However, you must choose the best course of action with the
highest chance of success, backed by logic and confidence in your own
judgment. Decisions may turn out to be good or bad but none of them are
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wasted. Bad or good ones both add up to what we call wisdom if they are
analysed in the aftermath. One often realises the importance of decisionmaking
only after making a couple of bad ones! Don’t avoid making decisions on
your own. Every decision that you make for yourself is an opportunity to
grow and learn. Don’t miss it!

5.3 Types of Decisionmaking
There are different types of decisionmaking needed for different types of
decisions. Although this may seem obvious it is not always understood. And
even when it is, decision types may not be fully considered when decisions
are being made. Improve your decisionmaking by considering some important
variables.
In this section we introduce the different types of decisionmaking. The
following types of decisionmaking are identified and discussed for your study:
••
••
••
••

Decision levels (An Initial Decisionmaking Technique)
Decision styles (Decisionmaking Styles)
Decision processes (Rational Decisionmaking Model)
Decision processes (Intuition and Decisionmaking)

According to Ohio State University management professor, Paul C. Nutt,
we only get about 50% of our decisions in the workplace right! Half the
time they are wrong, so there is clearly plenty of scope to improve on our
decisionmaking processes. Hopefully this series of articles will help you to
improve those odds.

Ac tivit y 5.1
When faced with a decision, try asking yourself questions such as:
How complex is the decision?
How important is the decision?
How strategic is the decision?

5.3.1 Decision level
The first of our types of decisionmaking variables is the level of the decision.
When faced with a decision, try asking yourself the basic questions related
to the decision you are about to make.
Feedback: Activity 5.2
Our discussion below addresses these questions and more. Use it to help you
make an initial assessment of the level of decision you’re about to make. For
example, the level of engagement you may need from others or the level of
risk possibly associated with making the decision. It will help you to filter
decisionmaking variables before adopting an appropriate decisionmaking
process.
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5.3.2 Decision styles
There are various types of decisionmaking styles. These can be categorised
by the degree to which other people participate in the process. There is good
evidence to support the argument for involving others in decisionmaking.
However, participation can also be a time consuming activity.
5.3.3 Decision rationale
A third way to categorise decisionmaking is by the processes used. These can
vary from classical, rationalistic decisionmaking processes to less structured,
subjective methods. This approach consists of a sequence of structured
steps, designed to rationally develop a desired solution. Typically these steps
progress from problem/opportunity identification to the selection of preferred
alternatives. One of the principle assumptions of a rational decisionmaking
process is that human beings make rational decisions. However, often there
is a wide range of factors which determine our decisions, many of which are
not rational. In many situations, decisions have to be made with incomplete
and/or insufficient information.
5.3.4 Decision intuition
In this context, an understanding of intuitive decisionmaking approaches
is useful. Intuition decisionmaking introduces some recent thinking on
how people make decisions. In contrast to rational processes, intuitive
decisionmaking is less structured, and places more emphasis on feelings,
perceptions and judgements, rather than facts and analysis.
5.4 DECISIONMAKING PROCESS
Managers are constantly called upon to make decisions in order to solve
problems. Decisionmaking and problem solving are ongoing processes of
evaluating situations or problems, considering alternatives, making choices, and
following them up with the necessary actions. Sometimes the decisionmaking
process is extremely short, and mental reflection is essentially instantaneous.
In other situations, the process can drag on for weeks or even months. The
entire decisionmaking process is dependent upon the right information being
available to the right people at the right times.
The decisionmaking process involves the following steps:
••
••
••
••
••
••
••

Define the problem.
Identify limiting factors.
Develop potential alternatives.
Analyse the alternatives.
Select the best alternative.
Implement the decision.
Establish a control and evaluation system.
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5.4.1 Define the problem
The decisionmaking process begins when a manager identifies the real
problem. The accurate definition of the problem affects all the steps that follow;
if the problem is inaccurately defined, every step in the decisionmaking process
will be based on an incorrect starting point. One way that a manager can
help determine the true problem in a situation is by identifying the problem
separately from its symptoms.
The most obviously troubling situations found in an organisation can usually
be identified as symptoms of underlying problems. (See Table 5.1 for some
examples of symptoms.) These symptoms all indicate that something is wrong
with an organisation, but they don’t identify root causes. A successful manager
doesn’t just attack symptoms; he works to uncover the factors that cause these
symptoms.
TABLE 5.1
Symptoms and their real causes
Symptoms

Underlying problem

Low profits and/or declining sales

Poor market research

High transport costs

Poor design process; poor planning
& scheduling

Low morale

Lack of communication between
management and subordinates

High employee turnover

Rate of pay too low; job design not
suitable

High rate of absenteeism

Employees believe that they are not
valued

High inventory costs

Poor stock control, high carrying
costs

High fuel costs

Poor fleet management systems

5.4.2 Identify limiting factors
All managers want to make the best decisions. To do so, managers need to
have the ideal resources – information, time, personnel, equipment, and
supplies – and identify any limiting factors. Realistically, managers operate in
an environment that normally doesn’t provide ideal resources. For example,
they may lack the proper budget or may not have the most accurate information
or any extra time. So, they must choose to compromise – to make the best
decision possible with the information, resources, and time available.
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5.4.3 Develop potential alternatives
Time pressures frequently cause a manager to move forward after considering
only the first or most obvious answers. However, successful problem solving
requires thorough examination of the challenge, and a quick answer may not
result in a permanent solution. Thus, a manager should think through and
investigate several alternative solutions to a single problem before making
a quick decision.
One of the best known methods for developing alternatives is through
brainstorming, where a group works together to generate ideas and alternative
solutions. The assumption behind brainstorming is that the group dynamic
stimulates thinking – one person’s ideas, no matter how outrageous, can
generate ideas from the others in the group. Ideally, this spawning of ideas is
contagious, and before long, lots of suggestions and ideas flow. Brainstorming
usually requires 30 minutes to an hour. The following specific rules should be
followed during brainstorming sessions:
•• Concentrate on the problem at hand. This rule keeps the discussion very
specific and avoids the group’s tendency to address the events leading up
to the current problem.
•• Entertain all ideas. In fact, the more ideas that come up, the better. In other
words, there are no bad ideas. Encouragement of the group to freely offer
all thoughts on the subject is important. Participants should be encouraged
to present ideas no matter how ridiculous they seem, because such ideas
may spark a creative thought on the part of someone else.
•• Refrain from allowing members to evaluate others’ ideas on the spot.
All judgments should be deferred until all thoughts are presented, and the
group concurs on the best ideas.
Although brainstorming is the most common technique to develop alternative
solutions, managers can use several other ways to help develop solutions.
Here are some examples:
•• Nominal group technique. This method involves the use of a highly
structured meeting, complete with an agenda, and restricts discussion
or interpersonal communication during the decisionmaking process. This
technique is useful because it ensures that every group member has equal
input in the decision-making process. It also avoids some of the pitfalls,
such as pressure to conform, group dominance, hostility and conflict, which
can plague a more interactive, spontaneous, unstructured forum such as
brainstorming.
•• Delphi technique. With this technique, participants never meet, but a group
leader uses written questionnaires to conduct the decisionmaking.
No matter what technique is used, group decisionmaking has clear advantages
and disadvantages when compared with individual decisionmaking. The
following are among the advantages:
•• Groups provide a broader perspective.
•• Employees are more likely to be satisfied and to support the final decision.
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•• Opportunities for discussion help to answer questions and reduce
uncertainties for the decisionmakers
These points are among the disadvantages:
•• This method can be more time-consuming than one individual making the
decision on his own.
•• The decision reached could be a compromise rather than the optimal
solution.
•• Individuals become guilty of groupthink – the tendency of members of a
group to conform to the prevailing opinions of the group.
•• Groups may have difficulty performing tasks because the group, rather
than a single individual, makes the decision, resulting in confusion when
it comes to implementing and evaluating the decision.
The results of dozens of individual-versus-group performance studies indicate
that groups not only tend to make better decisions than a person acting alone,
but also that groups tend to inspire star performers to even higher levels of
productivity.
So, are two (or more) heads better than one? The answer depends on several
factors, such as the nature of the task, the abilities of the group members
and the form of interaction. Because a manager often has a choice between
making a decision independently or including others in the decisionmaking,
he/she needs to understand the advantages and disadvantages of group
decisionmaking.

5.4.4 Analyse the alternatives
The purpose of this step is to decide the relative merits of each idea. Managers
must identify the advantages and disadvantages of each alternative solution
before making a final decision.
Evaluating the alternatives can be done in numerous ways. Here are a few
possibilities:
•• Determine the pros and cons of each alternative.
•• Perform a cost-benefit analysis for each alternative.
•• Weight each factor important in the decision, ranking each alternative
relative to its ability to meet each factor, and then multiply by a probability
factor to provide a final value for each alternative.
Regardless of the method used, a manager needs to evaluate each alternative
in terms of its
•• Feasibility – can it be done?
•• Effectiveness – how well does it resolve the problem situation?
•• Consequences – what will its costs (financial and nonfinancial) to the
organisation be?
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5.4.5 Select the best alternative
After a manager has analysed all the alternatives, he/she must decide on the
best one. The best alternative is the one that produces the most advantages
and the fewest serious disadvantages. Sometimes, the selection process can
be fairly straightforward, such as the alternative with the most pros and fewest
cons. Other times, the optimal solution is a combination of several alternatives.
Sometimes, though, the best alternative may not be obvious. That is when
a manager must decide which alternative is the most feasible and effective,
coupled with which carries the lowest costs to the organisation. Probability
estimates, where an analysis of each alternative’s chances of success is
performed, often come into play at this point in the decisionmaking process.
In those cases, a manager simply selects the alternative with the highest
probability of success.

5.4.6 Implement the decision
Managers are paid to make decisions, but they are also paid to get results from
these decisions. Positive results must follow decisions. Everyone involved with
the decision must know his or her role in ensuring a successful outcome. To
make certain that employees understand their roles, managers must devise
programmes, procedures, rules, or policies to help aid them in the problem
solving process.
5.4.7 Establish a control and evaluation system
Ongoing actions need to be monitored. An evaluation system should provide
feedback on how well the decision is being implemented, what the results
are and what adjustments are necessary to get the results that were intended
when the solution was chosen.
In order for a manager to evaluate his decision, he needs to gather information
to determine its effectiveness. Was the original problem resolved? If not,
is he closer to the desired situation than he was at the beginning of the
decisionmaking process?
If a manager’s plan hasn’t resolved the problem, he needs to figure out what
went wrong. A manager may accomplish this by asking the following questions:
•• Was the wrong alternative selected? If so, one of the other alternatives
generated in the decisionmaking process may be a wiser choice.
•• Was the correct alternative selected, but implemented incorrectly? If so, a
manager should focus attention solely on the implementation step to ensure
that the chosen alternative is implemented successfully.
•• Original problem identified incorrectly? If so, the decisionmaking process
needs to begin again, starting with a revised identification step.
•• Has the implemented alternative been given enough time to be successful?
If not, a manager should give the process more time and re-evaluate at a
later date.
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5.5 DECISIONMAKING METHODS
Having discussed the impact of values on decisionmaking, we shall now deal
with methods for selecting the best alternative. None of these can guarantee
that the optimum solution will, in fact, be found. They are simply aids to
effective decision-making under conditions of certainty, risk and uncertainty.
We shall now discuss decisionmaking under different conditions.
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5.5.3 Decisionmaking under conditions of uncertainty
Here, the decisionmaker is unsure whether he is able to foresee or control
the outcome. Insufficient data are available to permit a probability estimate,
leaving the decisionmaker without any means of assessing the relative merits
of different decisions. An array of decisionmaking models and techniques
have, however, been developed to assist the decisionmaker in this regard.
In many instances the decision will hinge on the decisionmaker’s attitude
toward failure and risk. We shall deal briefly with five methods.
5.5.4 La Place criterion
This criterion is also known as the principle of insufficient reason, because
the decision-maker has no reason to believe that one outcome is more likely
than another. Hence all outcomes have the same probability. He could resort
to the use of a payoff matrix in order to arrive at the best alternative. In terms
of figure 5.1, the outcome (drought) has an equal chance of occurring in all
three cases. The decisionmaker’s attitude towards the probability of failure will
now determine his choice. If he is an optimist, he will decide on strategy (1);
if he is a pessimist, he would resort to strategy (3); if he is moderate, he will
choose strategy (2). The major shortcoming of this method is its assumption
that all outcomes are equally probable.
5.5.5 Maximin criterion
The decisionmaker assumes that the outcome will always be the worst possible
one for the enterprise and he chooses the course of action that will maximise
the benefit to be obtained from his pessimistic assumption. In terms of figure
5.1 he would therefore assume that the summer is very dry (worst case) and
decide to maximise his profit by transporting only 1,5 million ton/kilometres
of food. This is a negative criterion where the decision maker attempts to
make the best of a bad case.
5.5.6 Maximax criterion
This measure is the exact opposite of the maximin criterion. The decisionmaker
is an opportunist who invariably attempts to gain the greatest possible
advantage. In the problem depicted in figure 5.1, he will therefore expect
the best situation (mild summer) and transport 3,5 million ton/kilometres to
maximise his profit.
5.5.7 Minimax criterion
The decisionmaker chooses the course of action that will minimise his loss
if the anticipated conditions fail to materialise. In terms of figure 5.1, his
potential minimum loss would amount to R13 250 000 (13 500–250 000) if
he follows strategy (1), R4 250 000 in the case of strategy (2) and R1 400 000
in the case of strategy (3). He would therefore decide on strategy (3), which
will minimise his “loss”, and in so doing follow a risk avoidance strategy.
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Figure 5.2
Weighted optimism

Source: Adapted from Elkins (1980:154)


   

    

E xerci se
Will you support the group decision?

5.6 Group Decisionmaking
Group decisionmaking is a type of participatory process in which multiple
individuals acting collectively, analyze problems or situations, consider and
evaluate alternative courses of action, and select from among the alternatives a
solution or solutions. The number of people involved in group decisionmaking
varies greatly, but often ranges from two to seven. The individuals in a group
may be demographically similar or quite diverse. Decisionmaking groups may
be relatively informal in nature, or formally designated and charged with a
specific goal. The process used to arrive at decisions may be unstructured or
structured. The nature and composition of groups, their size, demographic
makeup, structure, and purpose, all affect their functioning to some degree.
The external contingencies faced by groups (time pressure and conflicting
goals) impact on the development and effectiveness of decisionmaking groups
as well.
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In organisations many decisions of consequence are made after some form
of the group decisionmaking process is undertaken. However, groups are
not the only form of collective work arrangement. Group decisionmaking
should be distinguished from the concepts of teams, teamwork and selfmanaged teams. Although the words “teams” and “groups” are often used
interchangeably, scholars increasingly differentiate between the two. The basis
for the distinction seems to be that teams act more collectively and achieve
greater synergy of effort. Katzenback and Smith spell out specific differences
between decisionmaking groups and teams:
Group

Team

The group has a definite leader

The team has shared leadership roles

Members of a group have individual
accountability

The team has both individual and
collective accountability

The group measures effectiveness
indirectly

The team measures performance
directly through their collective work
product

The group discusses, decides, and
delegates

The team discusses, decides, and
then does the real work

5.7 GROUP DECISIONMAKING METHODS
There are many methods or procedures that can be used by groups. Each is
designed to improve the decisionmaking process in some way. Some of the
more common group decisionmaking methods are brainstorming, dialectical
inquiry, nominal group technique and the Delphi technique.
5.7.1 Brainstorming
Brainstorming involves group members verbally suggesting ideas or alternative
courses of action. The “brainstorming session” is usually relatively unstructured.
The situation at hand is described in as much detail as necessary so that group
members have a complete understanding of the issue or problem. The group
leader or facilitator then solicits ideas from all members of the group. Usually,
the group leader or facilitator will record the ideas presented on a flip chart
or marker board. The “generating of alternatives” stage is clearly differentiated
from the “alternative evaluation” stage, as group members are not allowed to
evaluate suggestions until all ideas have been presented. Once the ideas of
the group members have been exhausted, the group members then begin
the process of evaluating the utility of the different suggestions presented.
Brainstorming is a useful means by which to generate alternatives, but does
not offer much in the way of process for the evaluation of alternatives or the
selection of a proposed course of action.
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One of the difficulties with brainstorming is that despite the prohibition against
judging ideas until all group members have had their say, some individuals
are hesitant to propose ideas because they fear the judgment or ridicule of
other group members. In recent years, some decisionmaking groups have
utilised electronic brainstorming, which allows group members to propose
alternatives by means of e-mail or other electronic means, such as an online
posting board or discussion room. Members could conceivably offer their
ideas anonymously, which should increase the likelihood that individuals will
offer unique and creative ideas without fear of the harsh judgment of others.

5.7.2 Dialectical inquiry
Dialectical inquiry is a group decisionmaking technique that focuses on
ensuring full consideration of alternatives. Essentially, it involves dividing the
group into opposing sides, which debate the advantages and disadvantages
of proposed solutions or decisions. A similar group decisionmaking method,
devil’s advocacy, requires that one member of the group highlights the
potential problems with a proposed decision. Both of these techniques are
designed to try and make sure that the group considers all possible ramifications
of its decision.
5.7.3 Nominal group technique
The nominal group technique is a structured decisionmaking process in
which group members are required to compose a comprehensive list of
their ideas or proposed alternatives in writing. The group members usually
record their ideas privately. Once finished, each group member is asked, in
turn, to provide one item from their list until all ideas or alternatives have
been publicly recorded on a flip chart or marker board. Usually, at this stage
of the process verbal exchanges are limited to requests for clarification – no
evaluation or criticism of listed ideas is permitted. Once all proposals are
listed publicly, the group engages in a discussion of the listed alternatives,
which ends in some form of ranking or rating in order of preference. As
with brainstorming, the prohibition against criticising proposals as they are
presented is designed to overcome individuals’ reluctance to share their ideas.
Empirical research conducted on group decisionmaking offers some evidence
that the nominal group technique succeeds in generating a greater number
of decision alternatives that are of relatively high quality.
5.7.4 Delphi technique
The Delphi technique is a group decisionmaking process that can be used
by decision-making groups when the individual members are in different
physical locations. The technique was developed at the Rand Corporation.
The individuals in the Delphi “group” are usually selected because of their
specific knowledge or expertise of the problem. In the Delphi technique,
each group member is asked to independently provide ideas, input and/
or alternative solutions to the decision problem in successive stages. These
inputs may be provided in a variety of ways, such as e-mail, fax, or online in a
discussion room or electronic bulletin board. After each stage in the process,
other group members ask questions and alternatives are ranked or rated in
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some fashion. After an indefinite number of rounds, the group eventually
arrives at a consensus decision on the best course of action.

5.8 ADVANTAGES AND DISADVANTAGES OF GROUP DECISION
MAKING
The effectiveness of decisionmaking groups can be affected by a variety
of factors. Thus, it is not possible to suggest that “group decisionmaking is
always better” or “group decisionmaking is always worse” than individual
decisionmaking. For example, due to the increased demographic diversity in
the workforce, a considerable amount of research has focused on diversity’s
effect on the effectiveness of group functioning. In general, this research
suggests that demographic diversity can sometimes have positive or negative
effects, depending on the specific situation. Demographically diverse groups
may have to overcome social barriers and difficulties in the early stages of
group formation and this may slow down the group. However, some research
indicates that diverse groups, if effectively managed, tend to generate a wider
variety and higher quality of decision alternatives than demographically
homogeneous groups.
Despite the fact that there are many situational factors that affect the functioning
of groups, research through the years does offer some general guidance about
the relative strengths and weaknesses inherent in group decisionmaking. The
following section summarises the major pros and cons of decisionmaking
in groups.

5.8.1 Advantages of group decisionmaking
•• Group decisionmaking, ideally, takes advantage of the diverse strengths
and expertise of its members.
•• The unique qualities of group members and many opportunities may be
discussed to reduce uncertainties for decisionmakers.
•• It is possible that the group can generate a greater number of alternatives
that are of higher quality than the individual.
•• Higher qualities of alternatives are generated.
•• It is likely that the group will eventually reach a superior problem solution
than the individual.
•• Group decisionmaking may also lead to a greater collective understanding of
the eventual course of action chosen, since it is possible that many affected
by the decision implementation actually had input into the decision.
•• Group may promote a sense of “ownership” of the decision, which is likely
to contribute to a greater acceptance of the course of action selected.
•• Group results in a greater commitment on the part of the affected individuals
to make the course of action successful.
5.8.2 Disadvantages of group decisionmaking
•• Groups are generally slower to arrive at decisions than individuals.
•• The methods can be more time consuming than when an individual makes
the decision on his own.
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•• It is sometimes difficult to utilise the group in situations where decisions
must be made very quickly.
•• One of the most often cited problems is groupthink.
•• Individuals in a group feel pressure to conform to what seems to be the
dominant view in the group.
•• Dissenting views of the majority opinion are suppressed and alternative
courses of action are not fully explored.
•• Secondly, if a powerful leader dominates the group, other group members
may quickly conform to the dominant view.
•• If the group is under stress and/or time pressure, an incorrect decision may
be adopted and explored. The decision reached could be a compromise
rather than the optimal solution.

5.9 PROBLEM ANALYSIS VS DECISIONMAKING
It is important to differentiate between problem analysis and decisionmaking.
The concepts are completely separate from one another. Problem analysis
must be done first and then the information gathered in that process may be
used towards decision-making.[4]
5.9.1 Problem Analysis
•• Analyse performance, what should the results be against what they actually
are.
•• Problems are merely deviations from performance standards.
•• Problems must be precisely identified and described.
•• Problems are caused by some change of a distinctive feature.
•• Something can always be used to distinguish between what has and has
not been effected by a cause.
•• Causes to problems can be deduced from relevant changes found in
analysing the problem.
•• The most likely cause to a problem is the one that exactly explains all the
facts.
5.9.2 Decisionmaking
•• Objectives must first be established.
•• Objectives must be classified and placed in order of importance.
•• Alternative actions must be developed.
•• The alternative must be evaluated against all the objectives.
•• The alternative able to achieve all the objectives is the tentative decision.
•• The tentative decision is evaluated for more possible consequences.
•• The decisive actions are taken and additional actions are taken to prevent
any adverse consequences from becoming problems and starting both
systems (problem analysis and decisionmaking) all over again.
•• There are steps that are generally followed and result in a decision model
that can be used to determine an optimal production plan
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Environmental analysis



 
  
  





         

Environmental scanning affords a basis for forecasting events that could affect
the enterprise.
There are three reasons for collecting information: The first is to determine
the interaction between the enterprise and future changes. Secondly, the
fundamental requirements for future success must be identified. Thirdly, it
enables the enterprise to make decisions aimed at achieving the predetermined
objectives within the framework of the fundamental requirements for success.
Environmental variables should not be studied as separate entities, but as a
unit, since they are in constant interaction. We discuss them separately for
the sake of clarity.

5.10.1 Technological environment
Technology has a significant impact on the nature of the services provided
by a transport enterprise and on the cost of service. By managing technology,
management will succeed in keeping abreast of changes in this regard and
remaining a leader in rendering service.
•• Rate of technological change
Technology is advancing at a phenomenal pace and is constrained only by
the limitations of human creativeness. The fact that more than 90 percent of
all persons who obtained a PhD degree are still alive today, that the numbers
of engineers and scientists have virtually doubled since 1960, and that the
number of students enrolling for scientific degrees is increasing annually (Bates
& Eldredge 1980:53), should amply demonstrate the continuing expansion
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of knowledge. Management has no choice but to respond to technological
innovation if it intends capitalising on the opportunities it creates.
•• Phases of technological change
Many technological changes seem to occur overnight. Technological advance
falls into three phases: invention, innovation and diffusion. Invention entails
the production or design of a novel product or process, while innovation
concerns the promotion of the product or service. Diffusion or distribution is
effected in the third phase. Technological forecasting usually focuses on the
second and third phases. Since the start of the century, the time lag between
the invention and diffusion phases has narrowed by about 60 percent and
is still shrinking. For transport enterprises, it is therefore vitally important
to forecast the various phases of technological innovation accurately, since
business survival depends on timeous reaction to such development.
•• Difficulty of forecasting technological innovation
One of the main difficulties encountered in forecasting technological progress
is the lack of a theoretical model which reflects the minimum requirements
and conditions for technological change. This gives rise to a fragmented
approach in which everyone is concerned only with those factors that affect
them personally. Additionally, it is often difficult to predict the consequences
of technological innovation, that is, the direct impact on a given industry and
secondary effects on other industries.
The invention of artificial fibres from petroleum and chemical products, for
example, caused many textile firms to go under. Two other problem areas
are fuel resource technology and process technology. In the aforementioned
example, technological innovation caused problems with regard to the raw
material resources. Process technology refers to, say, the economic utilisation
of solar power or hydrogen for propelling vehicles or practical electric motors
instead of internal combustion engines.
Technological analysis should therefore make provision, firstly, for any
changes that could influence the product or service and, secondly, for the
timing of distribution or the diffusion phase of technological change. Thirdly,
it should allow for the potential impact of innovation in sectors other than
the transport industry.

5.10.2 Social environment
It is less difficult to predict changes in the social environment than technological
innovation, since social values are subject to evolutionary change (they adjust
to altered circumstances) rather than revolutionary change. These changes do
not occur overnight but are gradual – sufficient warning signals are emitted
to alert the careful observer.
•• Reacting to social change
Social values are crucial to the strategy and policy formulation of any enterprise.
Enterprises owe their existence to the fact that the social environment sanctions
their presence and thus expects from them to serve the community within
this environment. Enterprises must therefore respond to changes in the social
environment, by adopting either
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•• a defensive stance or
•• a proactive stance
Enterprises normally react defensively or protectively when they expect a
change to be temporary or insignificant. They elect not to respond but rather
to deal with the change through their public relations department or through
pressure groups. Either action places the enterprise in an invidious position,
since social pressure generally finds expression in restraining legislation, such
as laws to combat pollution.
The second alternative involves proactive response, such as giving out
information and rendering assistance. This enables the enterprise to steer
a social trend in a particular direction and so to avert legal measures or
legislation that could exact a costly solution.
•• Social indicators
To ensure an appropriate response to social change, management must attempt
(1) to identify the underlying social forces and their future significance; and
(2) to predict their potential impact on the enterprise.
To this end there are various invaluable social indicators, for instance:
a Population
The demographic characteristics most frequently employed as social indicators
are:
(1)
(2)
(3)
(4)
(5)

age distribution
geographic location
level of education
income
patterns of expenditure

b Attitude toward the product/service
Social forces that may affect attitudes are:
(1) the indispensability of the purchase/service
(2) the degree of discrimination in buying
(3) attitudes toward existing marketing methods
c Attitude to work
Leisure time is a popular labour issue that is often played off against overtime.
How will job structure and job behaviour be affected by an increase in
the educational level of the workforce? Social indicators in this regard are:
(1) workers’ current behaviour
(2) workers’ attitude towards the enterprise
(3) workers’ evaluation of management’s efficiency
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d Pluralism
In a multinational society such as ours it is impossible to define dominant
national values that apply to all. Instead, fraternisation and group formation are
gaining ground. Groups are formed on the basis of race or nationality, cultural
interests, religion, age or physical handicaps. The demands and expectations
of the groups vary and their existence may be an obstacle to political action.

5.10.3 Political environment
The external environment is constantly exposed to the impact of political
forces. These forces are applied in various ways, each of which may affect
the strategy of the enterprise or the decisionmaking process. Let us briefly
consider the following:
•• Sources of political power
Three sources of political power are distinguishable. First, the franchise enables
individuals to elect the political party whose views they endorse, ranging
between such opposing ideologies as socialism and capitalism. If a socialist
government seeking to abolish free enterprise comes into power, the enterprise
may face confiscation, appropriation, or nationalisation. Deregulation and
privatisation by a capitalist government, on the other hand, would also affect
the enterprise. Under the first kind of regime, enterprises are state controlled,
and under the second they are privately owned. Consider the case of the rail
transport industry in Great Britain, which was first nationalised by a Labour
government, and then privatised by a succeeding Conservative government.
Secondly, such social problems as inflation, unemployment and deterioration
of the physical environment could give rise to the formation of pressure groups
making use of lobbying and media exposure. Trade unions and consumer
councils are cases in point.
Thirdly, the vested rights of business groups may give rise to the formation
of such pressure groups as Assocom and the Afrikaanse Handelsinstituut.
•• Size of the enterprise
Political intervention may also entail sudden changes in the management
environment. Such intervention is generally directed at businesses with
particular characteristics. Once an enterprise gains a dominant position in
an industry, it is regarded as a monopoly, which is subject to government
intervention. A more common manifestation of the impact of political power is
the increasing degree of regulation and restriction to which business activities
are subject. This may vary from regulation and restrictions on the location of
plants to the prescription of price policy and social roles. Politicians achieve
their purpose by reducing the alternatives available to management.

5.10.4 Economic environment
An analysis of the economic environment reflects the community’s ability
to produce and buy goods and services. Transport management is interested
chiefly in forecasting future demand for a product or service. An analysis of
the economic environment therefore pivots on such demand-related variables
as income, prices, state expenditure, output volumes, and the impact of
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predicted changes on the general business environment. For purposes of the
analysis these factors are classified as exogenous and endogenous variables.
•• Exogenous variables
Exogenous variables with which we are mainly concerned are government
expenditure and regulation. The way in which government addresses the
unemployment problem, the cost of living and ways of containing the upward
spiral, as well as export stimulation measures, fall into this category.
•• Endogenous variables
Endogenous variables originate spontaneously within the economic system
without any external stimulus. However, they are subject to the influence of
the exogenous variables. Transport management is concerned chiefly with the
country’s “overall demand”; in other words, whether the demand for goods
and services is currently rising or weakening. An upsurge would point to an
increase in transport demand, and vice versa. The following two endogenous
variables may be distinguished:
a Consumption
Consumption is based on the purchase of durables and nondurables. Purchases
are, however, dependent on consumer income, which can be subdivided
into expendable and available income. Available income is thought of as
expendable income less subsistence expenses (food, clothing, loan repayment,
etc). Purchases of durables are more erratic than those of nondurables since
durables last much longer and their replacement can be deferred if necessary.
Nondurables (food, transport, etc), by contrast, are generally indispensable. The
possession of durables may, however, influence the demand for nondurables.
For example, possession of a durable such as a car may boost the demand
for fuel, a nondurable. Furthermore, increases in car ownership may have an
adverse impact on the demand for public transport.
b Investment
Investment denotes the application of the enterprise’s capital towards the
acquisition of fixed assets, including buildings and equipment for production
purposes. Investment should not be confused with consumption. Investment
and consumption are distinguished by:
(1) the type of purchaser (enterprise versus individual),
(2)	the purpose or final use for which the item is purchased (production
versus consumption)
If the analysis of the general environment points to an optimistic outlook,
the level of investment will accordingly be high, and vice versa. Because of
the vitally important role of expectations, they form the basis for theories of
economic analysis. The determinants of investment decisionmaking are, in
a nutshell: government policy, consumption level, price level, innovation
and profit.
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5.11 INTERNAL ANALYSIS
The third leg of strategic planning is internal analysis with a view to identifying
the enterprise’s strengths and weaknesses. The analysis is conducted
horizontally; in other words, the object is to establish overall efficiency rather
than the efficiency of the individual functional departments. It is essential
to specify beforehand which criteria are to be used in determining whether
a particular element constitutes strength or a weakness. The elements that
need to be evaluated fall into three categories: management, operations and
financing.
5.11.1 Management
The primary resources of any enterprise are management, capital, human
resources and technology. Sound management is intangible. It refers to a
special way of thinking about the enterprise, its operation and its problems.
Accordingly, management can constitute an enterprise’s greatest strength or
weakness. The following factors are important:
(1) 	Succession of managers: the degree of mobility among management and
the quality of their experience
(2) 	
The management climate and its determinants: communication,
organisational structure and the decisionmaking process
(3) 	The planning system: the role played by planning and the provision that
exists for adaptation to anticipated external variables

5.11.2 Operation
The enterprise, through its operations department, must convert its inputs into
outputs in order to grow. The determination of strengths and weaknesses is
typically based on ratios and criteria of efficiency, which permit comparison
with competitors or set standards.
The following are also important:
(1) 	Operational planning: the effectiveness of programmes for scheduling
and controlling facilities and the adequacy of cost control techniques
(2) 	Operational facilities: the location, effectiveness and capacity of each
facility and its ability to meet peak demands
(3) Inventories: control of supplies and other inputs
(4) 	Marketing: customer service, reputation, price policy and promotion
and the ability to determine customers’ needs
(5) 	Personnel: salaries and fringe benefits, trade unions, industrial relations,
work force and legal aspects

5.11.3 Financing
The enterprise requires funds to meet its long- and short-term commitments
and to finance growth. Therefore it is the task of the financial department to
acquire the necessary capital, to apply these funds within the constraints of
corporate strategy, and to report on results in financial terms. A sound financial
standing is important. The allocation of financial resources affords a method
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for acquiring inputs and an opportunity for charging specific employees
with responsibility and authority. An analysis of the enterprise’s financial
statements reflects how well its resources are being utilised. The historical
nature of data poses a problem in that the financial statements reflect the
outcome of earlier decisions. Since the statements are drawn up by financial
experts, management may become entangled in a maze of financial ratios
and cost minimisation data, causing it to lose sight of the set objective and
to head in the wrong direction.
Key considerations are:
(1) Financial planning: integration of the financial plan with the overall plan
(2) Financial growth: degree of risk, return on capital
(3) 	Financial strength: growth potential, competitiveness and ability to cope
with changes in demand
(4) 	Budgets: capital as well as cash and operational budgets, its preparation,
evaluation and method of reporting

5.12 CONCLUSION
Organisations throughout the world need information for decisionmaking. The
data collected constitute the basis of enterprises which have made increasing
use of strategic management over the past few years. Once management has
predicted the future course of events in the general external environment, it
is able to establish the impact thereof on the industry of which it forms part.
This brings us to the second leg of the external environment. The reason
for the popularity of this management approach lies in the rapidly changing
external environment and technological advances. Pressure groups and
changing values have also played a role. A strategic management approach
is the obvious answer to the enterprise’s problems of adaptation. The internal
analysis is concerned not so much with what the enterprise might do but with
what it is able to do, given its strengths and weaknesses
S elf - evaluation q uestions
(1)	“The purpose of strategic planning as a management approach is to
enable the enterprise to adapt to the changing environment.” Explain
what information you will need to make decisions.
(2)	List the essential differences between the general external environment
and the specific external environment. What is the difference between
the types of information obtained from these two environments?
(3) Discuss decisionmaking as a process.
(4)	Give a detailed account of the role of values in the decisionmaking
process.
(5)	Describe the use of decisionmaking techniques to minimise the influence
of personal values during decisionmaking.
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6

STUDY UNIT

Fleet management
Contents
6.1 Introduction
6.2 The basics of Fleet Management
6.3 Reasons for a Fleet Management System
6.4 The use of a GPS Tracking System
6.5 Fleet selection
6.6 Fleet maintenance
6.7 The basic maintenance
6.8 Determining the effectiveness of maintenance
6.9 Organising the maintenance function
6.10 Replacement of capital assets
6.11 Conclusion
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit, you should be able to:
••
••
••
••

explain the basics of fleet management and planning
discuss the use of new technology in fleet planning
describe the inputs that are needed to plan a fleet
describe and discuss the factors that must be considered in selecting vehicles
and equipment
•• define the service life of a capital asset and indicate the correct time for
replacing the asset
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6.1 INTRODUCTION
Fleet management is the management of a company’s vehicle fleet. Fleet
management includes commercial motor vehicles such as cars, vans and
trucks. Fleet (vehicle) management can include a range of functions, such
as vehicle financing, vehicle maintenance, vehicle telematics (tracking and
diagnostics), driver management, speed management, fuel management
and health and safety management. Fleet management is a function which
allows companies relying on transportation in their business to remove or
minimise the risks associated with vehicle investment, improving efficiency,
productivity and reducing their overall transportation and staff costs, providing
100% compliance with government legislation (duty of care) and many more.
These functions can be dealt with by either an in-house fleet management
department or an outsourced fleet management provider.
Fleet planning refers to the way in which the demand for and the supply of
transport over the long term are reconciled by making the right type and size
of vehicles available. The vehicles include all types of aircraft, vessels and
road vehicles that can be used to carry freight and passengers, and “size” and
“capacity” are regarded as synonymous. Fleet planning therefore does not
entail creating dynamic capacity – this is accomplished through the scheduling
of vehicles – but it consists in the creation of sufficient static capacity to
enable the operations section to meet a given demand. Thus fleet planning
is not an isolated task, but in conjunction with scheduling and operations it
is the very essence of the operations function.
The provision of adequate static capacity depends on the planned scope
of investment in capital assets (vehicles), which is decided upon by top
management on the basis of inputs obtained from various sections within
the enterprise, as well as from external strategic information (see the section
on strategic management). The internal inputs comprise estimations of
transport demand and of the extent to which the enterprise is able to meet
this demand within the constraints imposed by its chosen strategy and the
financial resources at its disposal.
Once the demand for transport has been determined, it must be translated into
a need for vehicles, so as to satisfy the identified demand in a cost-effective
manner. The next step entails purchasing the necessary vehicles or, if the
enterprise already owns a fleet, deciding which vehicles are still suitable for
meeting the identified demand and which are no longer suitable and have
to be replaced. Selection is also necessary when capital assets have to be
replaced. An important factor here is fleet maintenance and its role in the
replacement of capital assets.

Ac tivit y 6.1
Use your own reason to discuss the importance of using the available
technology in fleet management.
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6.2 THE BASICS OF FLEET MANAGEMENT
The following factors is important in managing the fleet: vehicle tracking,
mechanical diagnostics, driver behaviour, fleet management software,
management of ships, fleet security and control, remote vehicle disabling
systems, fleet management replacement and life cycle and duty care.
6.2.1 Vehicle tracking
The most basic function in all fleet management systems is the vehicle
tracking component. This component is usually GPS-based, but sometimes it
can be based on GLONASS or a Cellular triangulation platform. Once vehicle
location, direction and speed are determined from the GPS components,
additional tracking capabilities transmit this information to a fleet management
software application. Methods for data transmission include both terrestrial and
satellite. Satellite tracking communications, while more expensive, are critical
if vehicle tracking is to work in remote environments without interruption.
Users can see actual, real-time locations of their fleet on a map. This is often
used to quickly respond on events in the field.

Principle of geolocation based on the GPS for the position determination
and the GSM/GPRS or telecommunication satellites network for the data
transmission.
Several types of vehicle tracking devices exist. Typically they are classified as
“passive” and “active”. “Passive” devices store GPS location, speed, heading
and sometimes a trigger event such as key on/off, door open/closed. Once
the vehicle returns to a predetermined point, the device is removed and the
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data downloaded to a computer for evaluation. Passive systems include auto
download types that transfer data via wireless download. “Active” devices
also collect the same information but usually transmit the data in real-time
via cellular or satellite networks to a computer or data centre for evaluation.
Many modern vehicle tracking devices combine both active and passive
tracking abilities: when a cellular network is available and a tracking device
is connected it transmits data to a server; when a network is not available
the device stores data in internal memory and will transmit stored data to the
server later when the network becomes available again.
Historically vehicle tracking has been accomplished by installing a box into
the vehicle, either self-powered with a battery or wired into the vehicle’s
power system. For detailed vehicle locating and tracking this is still the
predominant method; however, many companies are increasingly interested
in the emerging cell phone technologies that provide tracking of multiple
entities, such as both a salesperson and their vehicle. These systems also offer
tracking of calls, texts, web use generally provide a wider safety net for the
staff member and the vehicle.
Feedback: Activity 6.1
Refer to section 6.3 and 6.4 in your discussion.

6.2.2 Mechanical diagnostics
Advanced fleet management systems can connect to the vehicle’s
onboard computer, and gather data for the user. Details such as mileage
and fuel consumption are gathered into a global statistics scheme.
6.2.3 Driver behaviour
By combining received data from the vehicle tracking system and the
onboard computer, it is possible to form a profile for any given driver. The
driver control section is responsible for driver record maintenance including
licence suspensions, reinstatements, cancellations, retests and preventative
maintenance.
Case study A
Cost reduction as a result of safe driver training
United Utilities has implemented a safe driving training programme
where the causes and frequency of accidents are analysed and managers are notified about employees who would benefit from the training.
In 1998, 185 employees took part. In addition to the health and safety
benefits, reducing the number of vehicle accidents meant less road
congestion, lower exhaust and less use of resources in repair work.
(Source: United Utilities Environment Report, 1999.)
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6.2.4 Fleet management software
Ac tivit y 6. 2
List all the fleet management software that you are familiar with and
discuss with fellow students or colleagues.
Fleet management software enables people to accomplish a series of specific
tasks in the management of any or all aspects relating to a company’s fleet of
vehicles. These specific tasks encompass all operations from vehicle acquisition
to disposal. Software, depending on its capabilities, allows functions such as
driver and vehicle profiling, trip profiling, dispatch, vehicle efficiency, etc. It
can provide remote control features, such as geofencing and active disabling.
Current vehicle diagnostic information can also be related to a management
site, depending on the type of hardware installed in the vehicles. New platform,
based on fleet management software, is fleet controlling with higher amount
of information available for both drivers and dispatchers of a fleet. At this
time (2010) online software platforms are very popular: users no longer have
to install software and they can access the software through a web browser.

6.2.5 Management of ships
Fleet management also refers to the management of ships while at sea. Ships
are normally given to fleet management companies that handle aspects like
crewing, maintenance and day-to-day operations. This gives the shipowner
time to concentrate on cargo booking. Cargo (or freight) is goods or produce
transported, generally for commercial gain, by ship, aircraft, train, van or
truck. In modern times, containers are used in most intermodal long-haul
cargo transport.
6.2.6 Fleet security and control
Recent advances in fleet management allow for the addition of over-the-air
(OTA) security and control of fleet vehicles. Fleet security and control includes
security of the vehicle while stopped or not in operation and the ability to
safely disable a vehicle while in operation. This allows the fleet manager to
recover stolen or rogue vehicles while reducing the chance of lost or stolen
cargo. The additional of fleet security and control to a fleet management
system gives a fleet card manager preventative measures to address cargo
damage and loss.
A fuel card or fleet card is most commonly used as a payment card for
gasoline, diesel and other fuels at gas stations. Fleet cards can also be used to
pay for vehicle maintenance and expenses at the discretion of the fleet owner
or manager. The use of a fleet card also eliminates the need for carrying cash,
thus increasing the level of security felt by fleet drivers. The elimination of
cash also makes it easier to prevent fraudulent transactions from occurring
at a fleet owner or manager’s expense.
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Fleet cards are unique due to the convenient and comprehensive reporting
that accompanies their use. Fleet cards enable fleet owners/ managers to
receive real time reports and set purchase controls with their cards helping
them to stay informed of all business-related expenses.

Ac tivit y 6. 3
What do you understand by the term “Remote Vehicle Disabling System”?

6.3 REASONS FOR FLEET MANAGEMENT SYSTEMS
PRLog (Press Release) – Apr 27, 2009 – In today’s business world maintaining
a strong competitive advantage is critical to achieving long-term sustainable
growth for our organisations. In the past, traditional business growth has been
associated with effective marketing programmes, improved customer service,
and maintaining a great product margin. However, during these difficult
economic conditions, we as business owners and managers must revisit the
way we conduct our day-to-day operations to ensure we are maximizing both
our assets and profits.
Traditionally, Fleet Management Systems have been cumbersome and too
expensive to operate for the industry in general. Recently, there have been
many technological breakthroughs on these tools making them more affordable
and user-friendly. According to Austin Kocielko, Regional Account Manager of
Black Box GPS, “Business owners and managers have been traditionally focused
on getting goods out the door sometimes not realizing the additional profits
which could be earned by effectively monitoring their mobile workforce.” Mr
Kocielko also mentions “It is our responsibility as fleet management consultants
to educate our customers on how to productively manage their delivery
vehicles”.
In today’s competitive landscape there are 3 primary reasons why fleet
management systems are valuable assets.
1 Fleet management programmes help you to “learn” about your fleet
Analysing data from your fleet vehicles will help you and your drivers learn
how to be more efficient in day-to-day operations. Having the ability to
monitor the speed, distance travelled, routes driven and stops made are
critical to this process.
2 Fleet management allows better operational planning
Knowledge is power and having the tools to provide you with the geographic
locations for your vehicles and customers, allows for better route and delivery
planning. This information will also contribute to more comprehensive
planning for fleet budgeting and continue to be a valuable resource to help to
manage our mobile workforce better in today’s struggling economy. Now it is
more important than ever to allow fleet technology the opportunity to improve
the productivity of our vehicles and drivers. Effective fleet management
systems are a great tool for maximizing profits and utilizing our assets to the
fullest potential.
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3 Fleet management allows you to compare costs over multiple locations
Comparing fleet operating costs among multiple locations has proven to be
valuable when it comes to diagnosing problems and investigating solutions.
Fleet management systems are intangible. It refers to a special way of thinking
about the enterprise, its operation and its problems. Accordingly, management
can constitute an enterprise’s greatest strength or weakness. The following
factors are important:
Feedback: Activity 6.3
Remote vehicle disabling systems
Remote vehicle disabling systems provide authorised users at remote locations
with the ability to prevent an engine from starting, prevent movement of a
vehicle and to stop or slow an operating vehicle. Remote disabling systems
can also be integrated into a remote panic and emergency notification system.
In an emergency, a driver can send an emergency alert by pressing a panic
button on the dashboard, or by using a key-fob panic button if the driver
is within close proximity of the truck. Then, the carrier or other approved
organisation can be remotely alerted to allow a dispatcher or other authorised
personnel to evaluate the situation, communicate with the driver, and/or
potentially disable the vehicle.

6.4 The use of a GPS Tracking System
E xerci se
Do you understand what the abbreviation GPS stand for?
GPS fleet management systems are designed with one primary goal: to save
business managers time and money. There are many benefits to using a fleet
GPS management system. Here is a list of the top 10 reasons.
1 Increased Profits and Performance
Access to vehicle efficiency and driver productivity data helps a company
manage the costs related to fleet operations. There can be a significant reduction
in employee overtime costs and driver downtime; reduced maintenance costs
directly affect the bottom line. In addition improved route efficiency and
fleet metrics allow for expanding customer bases. GPS truck tracking saves
approximately $5,484 per employee annually.
2 Improved Fleet Operations
GPS tracking systems enable real-time decisionmaking plus enhanced
accountability of drivers and assets. Fleet managers will no longer have to
rely on driver log sheets, service forms and truck maintenance records to
keep track of fleet vehicle operations. Instant access to vehicle efficiency and
driver productivity data can help a company to manage the costs related to
fleet operations better. GPS vehicle tracking allows companies to add more
jobs to each work day. Companies typically see a 25% increase in work
orders completed after implementing a GPS tracking device.
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3 Reduced Fuel Costs and CO2 Emissions
Poor driving behaviour such as speeding and unnecessary idling wastes fuel
and can be identified with a GPS fleet tracking system. Fleet vehicles can use
up to 800 gallons of fuel per year due to unnecessary idling alone, which
costs approximately $2400 per vehicle per year. Every unnecessary mile you
eliminate will reduce your carbon footprint and can make your entire fleet
more productive and environmentally responsible.
4 Efficient Routing & Dispatching Support
GPS technology enables dispatchers to use real-time driver locations for timesensitive dispatching. Dispatchers can easily select and navigate the nearest
vehicle to a specific location which will help to improve customer service as
well. GPS technology can help dispatchers to identify service and delivery
route overlaps and to avoid difficult traffic areas that cause drivers to be delayed
or get lost.
5 Reduced Maintenance Costs and Vehicle Wear & Tear
Without a fleet management system, vehicles are usually serviced at regular
intervals, regardless of whether the vehicle is actually in need of maintenance.
A fleet tracking system will monitor each vehicle and send alerts to notify
you when a vehicle requires repairs or maintenance. This can help to reduce
excessive tyre and engine deterioration which will extend the life of your
trucks and equipment.
6 Automation of Record-keeping
Fleet GPS management systems take record-keeping to a whole new level. All
data relative to the fleet operations is recorded and can be easily organised
exactly the way you want it. Fleet managers can schedule and verify vehicle
and equipment service intervals; track service locations, equipment drop-off
locations and routes used; plus maintain electronic records of employee hours
and vehicle mileage. This information is invaluable in annual planning and in
case of an audit.
7 Reduced Insurance Costs & Liability
Most insurance companies offer a discount to businesses utilizing GPS tracking
devices in their fleet vehicles. Verifiable vehicle data will help to protect your
business against frivolous lawsuits. Fleet management systems can also reduce
your liability for accident claims and worker’s compensation costs.
8 Prevent Unauthorised Vehicle Use
Unauthorised and after-hours use of company vehicles can be identified and
controlled with real-time data gathered from a fleet management system. Ending
unauthorised vehicle use will also reduce unauthorised fuel consumption.
9 Increased Employee Safety
Automation of record-keeping can help to improve driver safety and efficiency.
Fleet managers can access important data about driver behaviour such as
speeding and dangerous driving. Fleet managers can reward their safest drivers
and train their worst drivers to use better driving habits. In case of an accident,
GPS location data can also be used to contact emergency assistance.
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10 Better Customer Service
Real-time vehicle tracking data can be used to verify driver deliveries and
the amount of time spent at each location. Dispatching will be able to reroute drivers at a moment’s notice which will allow you to respond faster to
customer inquiries.

6.5 FLEET SELECTION
E xercise
Why it is important to select the specific type of fleet?
So far, fleet selection has been discussed largely in abstract terms, since the
focus has been on meeting users’ requirements rather than on determining
what specific make of vehicle is needed. Because user requirements are
more important than the choice of vehicle manufacturer, the remainder of
this discussion will focus on user requirements. The choice of manufacturer
should not be made until the very last to remove the temptation of adapting the
demand to the product, rather than the product to the demand. The priorities
identified by Fish (1986: 2) in his study of British transport enterprises reflect
the relative importance (or unimportance) of this decision:
Purchase price
Reliability
Type of vehicle
Discount
Fuel consumption
British make
Spares available
Residual value
Test reports

8,5%
7,5%
6,5%
5,9%
5,8%
5,2%
4,9%
4,9%
4,5%

6.5.1 Choice of vehicles and design
Management must endeavour to decide which vehicles will meet the identified
demand with due consideration of economic efficiency. Various publications
set out estimated costs with regard to different vehicles. The following factors
are important:
(1) It is essential to consider the task for which the vehicle is intended.
(2)	As far as the specifications of the vehicle’s various systems are concerned,
management must ensure that the engine size and gearbox are suited
to the average speed at which the vehicle will be operated. It is also
important to consider tyre cost and the effect of tyre size on the engine
and gearbox.
(3)	It is necessary to ascertain whether special equipment is required, so as to
minimise maintenance time and cost. Furthermore, the inspection, repair
and maintenance of vehicles should not be unduly difficult. Information
as to the maintenance times and cost of different vehicle makes can be
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obtained from manufacturers to permit a comparison between different
makes.
(4)	Because of the constant rise in the fuel price, mainly due to fuel tax
increases and fluctuations in the exchange rate, it is essential to ensure that
vehicles are as fuel efficient as possible. Vehicle design and technological
innovation can play an important part in this regard. For example, fuel
savings can be achieved by making use of a variable fan belt that allows
the fan to turn at idling speed when the engine does not require cooling,
by utilising an aerodynamic body design to reduce air resistance, by
selecting engines known for their low fuel consumption or, when speed
is not important, by making use of high-torque engines.
(5)	Management should consider what influence technological advances,
especially in freight handling equipment, may have on the availability
of vehicles.
(6)	The size of the required investment is probably one of the most important
considerations, because it will affect the enterprise’s capital structure for
the next few years. Capital structure refers to the ratio of own to loan
capital. If the selected vehicles prove unable to meet the demand, this
will undoubtedly have a detrimental impact on the enterprise’s income
and earnings potential. This underlines our earlier statement that the
vehicle must be adapted to the demand, and not vice versa.
(7)	It is essential to take note of legal requirements concerning the
freight to be carried. This is particularly important in the transport of
dangerous commodities, such as explosives, acids or fuel and in mass
transport of, say, coal, timber and so forth.
(8)	The effect of the load on the vehicle is important. The physical properties
or chemical composition of such mass commodities as scrap iron, coal,
salt and sulphur could eventually damage the bodywork of vehicles
used continuously for hauling that particular commodity. For instance,
the sulphur in coal combines with water to produce sulphuric acid,
which can destroy a vehicle’s bodywork in a relatively short period. The
transportation of salt and scrap iron presents similar problems.

6.5.2 Composition of the fleet
The primary aim in fleet composition should be to maximise profit over the
service life of the fleet’s vehicles. Since profit is the difference between income
and costs, it is imperative that costs be minimised. In this context costs refer
to total cost – in other words, overheads plus idle cost plus running cost –
whereas cost minimisation pertains to the minimisation of unit cost. Because
of differences in the cost structures of individual modes of transport their unit
costs also differs, and this complicates intermodal comparisons.
6.5.3 Summary
The requirements governing the selection of fleet vehicles relate to the
task for which they are intended. The size of the fleet depends on financial
constraints. It is important to remember that fleet capacity is not static, but
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depends on the application and utilisation of vehicles. The more effectively
the available capacity is utilised, the lower the relative investment in vehicles
is, and vice versa.
Composition of the fleet necessitates two decisions. The first concerns the
types and classes of vehicles required, and the second relates to optimum
fleet size. Since the first decision has already been dealt with in some detail,
we shall now focus on the second decision.
The size of the fleet depends on management’s willingness to invest in the
vehicles and facilities required to meet the demand. Given that investment
capital is a limited resource, the size of the fleet will be dictated firstly by
the availability of the necessary capital and the cost involved in using it. For
example, the use of own capital involves opportunity costs, whereas the use
of loan capital imposes an interest burden. The use of capital is therefore
never “cost free”. A second determinant of fleet size is the anticipated return
on the proposed investment, which is determined within a particular mode
and not on the basis of a comparison between different modes.
It is thus clear that finance is a decisive factor in determining the size
and composition of the fleet. It is at this stage that the financial section is
called in to cooperate with the operations and marketing sections in making
the correct decision, which involves a constant weighing of users’ quality
requirements against the level of service permitted by the enterprise’s limited
financial resources.

6.6 FLEET MAINTENANCE
E xercise
Why it is important to maintain the vehicle?
Auto maintenance describes the act of inspecting or testing the condition of
car subsystems (e g engine) and servicing or replacing parts and fluids. Regular
maintenance is critical to ensure the safety, reliability, drivability, comfort
and longevity of a car. During preventive maintenance, a number of parts
are replaced to avoid major damage or for safety reasons, eg timing belt
replacement.
The amount of fleet maintenance that will be necessary is determined by
legal requirements and the manufacturer’s specifications. It also differs
between modes. The purpose of maintenance is to ensure the efficient and
safe operation of vehicles and equipment. Effective management of the
maintenance function is therefore vitally important to ensure safety, to contain
maintenance costs, and to minimise breakdowns during service. This brings
us to one of the oldest dilemmas in transport, namely the conflict of interests
between operations and maintenance, which arises because a vehicle cannot
earn income while standing and cannot keep running unless it is properly
maintained. Maintenance is therefore an integral part of the production

...........
110

            
        

              
             





S T U DY U N I T 6 : Fl e e t m a n a g e m e nt


process. There must be a continual trade-off between income sacrificed during
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maintenance purposes (whether for repair or for routine maintenance) and
the costs involved in maintaining it. This trade-off is presented graphically
in figure 6.1.



         







 



   

   





       



   
    


 



Figure 6.1
U graph used to determine the optimum amount of predetermined maintenance

for a specific plant

   

Source: Stewart (1968:11)

The occasional friction between maintenance and production influences the
capacity offered and this is why management’s attitude towards maintenance
is important.

6.6.1 Purpose and objectives of maintenance
The purpose of maintenance is to maintain the required standard of production
efficiency of the enterprise’s capital assets at the most economical cost. To
this end, the following should be established:
(1) The most economical volume of maintenance work
(2) The timing of maintenance work
(3)	The minimisation of labour and material costs of all maintenance work,
with due consideration of the required safety and quality standards
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By measuring these results and expressing them in an index, management can
determine the effectiveness of maintenance. This is not, however, a simple
matter, as we shall demonstrate below.

6.6.2 Importance of vehicle maintenance
So far we’ve tackled the numerous methods by which you can easily conduct
effective car/vehicle reparations and some methods on how you can easily
maintain the various parts of your ride. Let’s take a break from the technicalities
of repair and automobile upkeep to focus on the importance of vehicle
maintenance.
While learning to repair your vehicle is a great way to cut costs, there are
also a number of undeniably important reasons why it’s just as vital for you
to conduct regular maintenance on your car, SUV or truck. The following are
some compelling arguments on the value of vehicle maintenance.
•• By carefully maintaining your vehicle, you increase driving safety.
You can be the world’s most effective and skilful driver but with a rotten
ride you and your vehicle become accident-prone. Every year, thousands of
accidents are the result of vehicle neglect. It’s not just bad driving that causes
accidents, in fact when it comes to the majority of automobile accidents
around the world, you have faulty brake systems, worn wiper blades and
tyres, exhaust build-ups and leaking gas tanks to blame.
•• You help reduce pollution with vehicle maintenance.
Most countries around the world have anti-smoke belching campaigns to help
save the environment. Each year, your vehicle’s noxious emissions contribute
directly to global pollution. A well-maintained vehicle will easily limit the
amount of dangerous fumes and automotive fluids released into the air and
local water tables.
•• Another reason why you should maintain your vehicle is that it definitely
lowers your operational cost.
Its common sense, I know, but it never hurts to point out good advice, right?
The point is that a well-maintained car wouldn’t need too many repairs.
Meaning, you won’t have to keep on heading to your car mechanic and
ordering car parts or truck accessories if you keep your vehicle in excellent
condition. But just in case you do need to get high quality, discount auto
parts, simply follow the link.
•• A hidden advantage behind careful maintenance is that in case you do
decide to sell your used vehicle, you’re going to get a better price.
Most buyers value excellent vehicle performance and condition over the car
model. So it only follows that a well-maintained five-year-old vehicle is going
to fetch a much better price compared to an ill-maintained and broken-down
two-year-old car.
If you keep your vehicle well-maintained, expect it to perform better.
You lengthen your vehicle’s great performance if you keep a careful eye on
its vital fluids, oil and various parts. If you don’t maintain your vehicle well,
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expect it to quickly show signs of internal wear. Your car will also be more
dependable if you make sure that it is always in good condition.
And lastly, a well-maintained vehicle will mean less roadside emergencies.
There’s nothing more frustrating than having your vehicle break down in the
middle of nowhere with no tools on hand. Lessen your chances of getting
stranded due to a cracked radiator, bad tyres or a malfunctioning battery by
making sure your vehicle is in excellent condition prior to a long trip.
Remember, these are just some of the main reasons for keeping your
vehicle well-maintained. In the next few days, I’ll be featuring more vehicle
maintenance tips to ensure that you get the best performance out of your ride.

6.7 THE BASIC MAINTENANCE
Ac tivit y 6.4
List all the possible and common maintenance to be carried out at the
vehicle workshop or while servicing the vehicle.
The actual schedule of car maintenance varies depending on the year,
make, and model of a car, its driving conditions and driver behaviour. Car
manufacturers recommend the so-called extreme or the ideal service schedule
based on impact parameters such as
••
••
••
••
••

number of trips and distance travelled per trip per day
extreme hot or cold climate conditions
mountainous, dusty or de-iced roads
heavy stop-and-go vs long-distance cruising
towing a trailer or other heavy load

Experienced service advisors in dealerships and independent shops recommend
schedule intervals, which are often in between the ideal or extreme service
schedule. They base it on the driving conditions and behaviour of the car
owner or driver.
Feedback: Activity 6.4
The following section may be used to answer activity 6.4
Common car maintenance tasks include:
••
••
••
••
••
••
••
••
••

car wash
check/replace the engine oil and replace oil filters
check/replace fuel filters
inspect or replace windshield wipers
check or refill windshield washer fluid
inspect tyres for pressure and wear
tyre balancing
tyre rotation
wheel alignment
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••
••
••
••
••
••
••
••
••
••
••
••
••
••
••

check, clean or replace battery terminals and top up battery fluid
inspect or replace brake pads
check or flush brake fluid
check or flush transmission fluid
check or flush power steering fluid
check and flush engine coolant
inspect or replace spark plugs
inspect or replace air filter
inspect or replace timing belt and other belts
lubricate locks, latches, hinges
check all lights
tighten chassis nuts and bolts
check if rubber boots are cracked and need replacement
test electronics, eg, anti-lock braking system or ABS
read fault codes from the engine control unit

Some tasks that have equivalent service intervals are combined into one
single service known as a tune-up. In modern cars, where electronics control
most of the car’s functions, the traditional tune-up doesn’t apply anymore.
Maintenance jobs like a tune-up used to mean getting the engine’s performance
back on track. Today embedded software takes care of it by constantly
checking thousands of sensor signals, compensating for worn-out spark
plugs, clogged filters, etc. The so-called limp-home function allows driving
on limited power when the engine is in trouble. In the old days this might
have meant a breakdown.
In some countries, the completed services are recorded in a service book which
is rubber-stamped by the service centre upon completion of each service.
A complete service history usually adds to the resale value of a vehicle.

6.8 DETERMINING THE EFFECTIVENESS OF MAINTENANCE
Production (operations) and maintenance achieve their respective objectives in
distinctly different ways. The former is self-evident and the results are readily
ascertainable. It is a simple matter to aim for higher production volumes, more
trips per day and cost reductions, as these are measurable objectives. The
objectives of maintenance, by contrast, appear to clash directly with those of
production. Whereas production endeavours to increase output and minimise
costs, maintenance appears to impede the very attainment of these objectives
because it withdraws capital assets from service and increases total cost. The
following allegations are commonly heard: “Maintenance is delaying service/
production”, or “Maintenance is costing us too much”. Two premises have
given rise to these misconceptions:
(1)	Production should be kept going at a “tolerable” level of maintenance
costs.
(2)	The enterprise’s turnover determines the magnitude of maintenance
costs.
The first premise has led managers to focus on production and to view
maintenance as a “necessary evil”. The second assumption has resulted in the
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reduction of maintenance work during a recession. Both premises are based
on incomplete information (ignorance) or may be ascribed to a negation of
the importance of maintenance. Consequently, we shall clarify some points
that could lead to a better understanding of this function.

6.9 ORGANISING THE MAINTENANCE FUNCTION
Given the wide range of its activities, maintenance is clearly one of the
most complex functions in the enterprise. Problems relating to planning,
procurement of spare parts, allocation of personnel, quality control, incentives
and possible technical difficulties abound. Problem-free production is possible
only with efficient maintenance, and the maintenance function will not be
able to perform its task effectively unless its activities are as well-organised
as those of the production function.
6.9.1 The less the demand the better the service
It is essential to minimise the need for maintenance services. Assuming a
fixed number of capital assets and stable conditions of usage, management
should aim for a constant if not decreasing workload on the maintenance
crew. The fewer the demands on the maintenance section, especially for the
repair of breakdowns, the better the indications that the service is effective.
6.9.2 The non-measurability and intangibility of maintenance
benefits
It is easy to quantify, say, maintenance cost and frequency, but a measurement
of the total benefits of maintenance is more elusive, since this can be done
only after a considerable lapse of time. Maintenance benefits are mostly nonmeasurable and intangible, and the quality of the service can be assessed
only indirectly. A comparison between external and internal maintenance
services reflects mainly the difference in the cost of the two services but not
the difference in quality. The impact of good maintenance on the morale of the
operating workforce and on the enterprise’s safety record is difficult to quantify.
It is a fact, however, that reliable maintenance improves decisionmaking at
various levels of management.
6.9.3 The “time-lag effect” of maintenance
The benefits and disadvantages of maintenance are not immediately apparent.
The effects of regular lubrication services will become apparent only in the
next maintenance cycle when parts generally start to show signs of wear and
tear. A decrease in the number of breakdowns cannot always be credited
to good servicing, since improved training of operators or the use of a new
type of lubricant could also have played a part. A vehicle can break down
for many reasons, and this makes it difficult to identify the cause of problems
at a glance. The origin of production problems, by contrast, can quickly be
identified, since time lag is not a factor.
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6.9.4 	Quantifying maintenance costs
One of the principal problems in maintenance is the difficulty of specifying
the amount and intensity of the service. Manufacturers provide guidelines,
and certain legal requirements have to be complied with, but the operating
schedule, which sets out which vehicles are required where and when, is also
important. While all these stipulations provide a framework for scheduling
maintenance services, the question remains: “Is too much or too little
maintenance being done?”. Providing an answer to this question is not easy,
and it is equally difficult to specify a limit for maintenance costs. Because of
this, maintenance is generally one of the first functions to undergo cutbacks
when business is bad.
6.9.5 The effects of maintenance on available capacity
The need to regularly maintain all capital assets has a negative impact on
the fleet’s dynamic capacity. This effect is exacerbated as assets get older,
requiring more frequent maintenance or breaking down more frequently,
which further reduces dynamic capacity. This may cause shortages in the
capacity supplied and necessitate the purchase of additional assets or the
replacement of existing assets. Both courses of action entail costs, whether in
the form of a loss of income or an additional capital cost, or both. Therefore,
the more efficient the maintenance programme, the longer such costs can be
postponed while available capacity is kept constant.
6.9.6 Benefits of maintenance
The benefits to be obtained from good maintenance go much further than
the production function, as table 6.1 illustrates.
Financial benefits will become evident only if data are available and controls
are exercised to interpret and evaluate them. Technical advantages are
demonstrated by the fact that less time is spent on maintenance, while the
workforce benefits from a safer work environment. The quantification of
benefits remains a problem, however.

6.9.7 Measuring the performance of the maintenance function
The performance of the maintenance function can be measured in terms of
three groups of facets:
(1) Performance or efficiency of the function (management)
(2) Assessment of the service
(3) Expense justification
The measurement of these three aspects produces a numerical value in each
case. Priel (1974:233) has this to say:
“[it] expresses in figures that a certain quality-level of maintenance management,
providing a certain level of service, is costing a certain amount because of
certain specific circumstances prevailing in this company.”
Although other methods are available for expressing the performance of the
maintenance function as a single value, this particular method is the best from
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Summary
It should by now be obvious that, if the enterprise wishes to enjoy the fruits
of maintenance, the maintenance function should be an integral part of
the production process. This does not necessarily mean that maintenance
should be done by the enterprise itself, but rather that there should be close
cooperation between the entities responsible for maintenance. Management’s
attitude towards maintenance plays a vital role. The maintenance section itself
can improve its image by using ratio analyses to demonstrate its increasing
ability to improve production.

6.10 REPLACEMENT OF CAPITAL ASSETS
Enterprises acquire capital assets so as to economically satisfy an identified
need in the market. The enterprise is interested not so much in the capital
assets, but rather in their productive capacity, and accordingly it replaces
this productive capacity from time to time. Capital assets are replaced for
two economic reasons:
(1) Technical obsolescence, and/or
(2) Economic obsolescence
Technical obsolescence is attributable to wear and tear during use. This
impacts negatively on the capital asset’s productive capacity and causes its
production cost per unit to rise.
Economic obsolescence is the result of technological innovation, which leads
to the appearance in the market of similar assets able to produce the same
product or service at a lower unit cost. Thus the object of replacing capital
assets is to maximise profits in the long term. To this end it is necessary to
maintain the largest possible positive difference between income and costs in
the long term. In this regard the enterprise’s ability to manipulate its income
will invariably play an important part.

6.10.1 The replacement decision
Steps in the replacement decision
The replacement decision, like the investment decision, comprises a number
of steps:
(1)	It is necessary to decide whether or not the existing capital asset is to be
replaced. To make this decision, the useful service life of the capital asset
must be determined. For our purposes, useful service life denotes the time
in which it is economically justifiable to keep the asset in operation.
(2)	All the available replacement possibilities have to be considered so as
to select the one that would yield the maximum discounted net income
or entail the minimum discounted cost, depending on the enterprise’s
requirements.
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On the face of it, these steps are simple. However, unless everyone involved in
the replacement decision is fully familiar with the different connotations attached
to the term “service life”, an “incorrect” decision could have profound financial
implications for the enterprise. For this reason we shall examine the concept
“service life” more closely within the context of the replacement decision.
6.10.1.1 Service life of a capital asset
The production capability of a capital asset is utilised over a period of time.
However, production invariably entails costs, and economic production
presupposes inclusion of the costs associated with the use of a capital asset,
which for reasons of brevity we shall refer to here as the asset’s production
cost. The progression of an asset’s production cost can follow one of three
trends over time:
(1)	It can decline. In this case unit cost will decrease the longer the asset is
used. This necessitates keeping the asset in operation since the longer
it is used the cheaper it becomes to operate. It would therefore not be
economically justified to replace the asset for as long as it is physically
capable of production.
(2)	It can remain constant. In this case unit cost will remain constant
irrespective of the length of time the asset is used for production purposes.
This means that the production cost associated with the asset never
changes and, unless a technologically improved alternative capable of
producing at a lower constant production cost is introduced to the market,
the enterprise would not replace such an asset whilst it is physically able
to produce goods or services.
(3)	It can rise. In this case unit cost will increase the longer the asset is used
for production purposes. This necessitates constantly monitoring the
asset’s production cost so that it can be replaced the moment a cheaper
alternative appears on the market, provided its acquisition is economically
justified.
The first two cost trends are rare and do not merit any attention here. We shall
be concentrating on the third as well as a combination of the three trends, that
is, where the cost will first decline, then become constant and thereafter start
rising, which represents the normal progression of a capital asset’s production
cost. When we therefore refer to the replacement of capital assets, we assume
that these assets have a rising production cost curve.
A capital asset can be used for different periods. Firstly, it can be used over its
entire physical life – in other words, for as long as it is capable of producing,
irrespective of its production cost. Here the asset’s physical life is the decisive
factor. This kind of utilisation can only be economically justified in very rare
cases – points (1) and (2) above – since it frequently contributes to the wastage
of scarce economic resources and therefore does not promote the business
objective, namely profit maximisation in the long term.
Secondly, a capital asset can be used for as long as it is able to produce
profitably. In the context of the present discussion, profitability is deemed
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to be the positive difference between the income generated by means of the
asset and its production cost. For our purposes, the asset’s production cost is
viewed in isolation – that is, it is not being compared with that of similar capital
assets. This period is shorter than the asset’s physical life (the previous case).
The third period of use is for as long as the asset’s average total cost (average
accumulated capital cost plus its operating cost) follows a declining trend.
Average total cost equals unit cost. The unit cost of production, measured
over the asset’s life span normally first diminishes and then starts to climb.
The asset’s service life from the enterprise’s point of view is that period over
which unit cost decreases as profit is maximised.
Once the turning point has been reached, unit cost starts to rise progressively
and profit per unit starts to decrease. Normally, the curve first levels out for
a period before starting to rise, so that it is not always easy to establish the
point of minimum unit cost. Assuming therefore that the asset’s production
cost is viewed in isolation, its service life is regarded as the period in which
unit cost declines. This period is naturally shorter than the two previous
periods discussed, since profit is maximised in this period (provided income is
constant and exceeds production cost per unit). The asset should be replaced
as soon as unit cost starts to rise. It is important to realise that for the purposes
of this discussion we have ignored the effects of technological innovation
and inflation.
Fourthly, a capital asset can be used for as long as its incremental cost is lower
than the average annual total cost of a similar, technologically more advanced
capital asset (at discounted values). As soon as the technologically improved
capital asset’s average annual total cost is less than the incremental cost of the
existing asset, the latter becomes economically obsolete and has reached the
end of its service life. Cases three and four would therefore produce the same
result, assuming an absence or near absence of technological advancement,
since both assets (the old and new) reflect the same cost progression, so that
their unit cost will be the same over time.
The fifth and final period of use under consideration is for as long as the
existing capital asset’s total profitability exceeds that of a new asset, even if
the existing asset has a higher production cost than the new asset.
6.10.1.2 Determining a capital asset’s service (economic) life
Our concern in the previous section was with the service life of a capital
asset under particular circumstances. We shall now confine ourselves to
the determination of a capital asset’s service life within the context of the
enterprise’s aim with regard to the asset.
a Capital asset will not be replaced
If, for whatever reason, the enterprise decides not to replace a capital asset,
the period in which it would still be serviceable (in an economic sense) is
determined in terms of the income it is able to generate and the costs involved.
Let us assume that the capital asset’s purchase price is W. The net income
derived from the sale of products or services produced by means of the capital
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asset [gross income R(t) minus operating cost C(t)] is given by Q(t). This function
represents the asset’s income-generating capacity over a fractional portion
of its life: from t to (t + dt). The symbol t represents time as measured over
the asset’s service (economic) life. The residual value of the asset at time t
is represented by S(t). For reasons of simplicity, the interest rate (d) is kept
constant over the total period. The discounted income-generating capacity
of the asset (B) over its service life (T) is:
B(T) = 0ƒT Q(t)e _ dt dt + S(T)e _ dt – W

(1)

By maximising with respect to T, the following is obtained:
dB
= e–dt [Q(T) – dS(T) + S1(T)] = 0
dT
and

(2)

d 2B
dT2 < 0

This may be expressed more simply as:
R(T) = C(T) + dS(T) – S’(T)

(3)

The function in (3) can be explained as follows:
The service life of a capital asset is such that at its termination in year T the
anticipated gross income generated by the use of the asset [R(T)] will equal
the cost of operating it for another year [C(T)] plus the interest that would be
earned if the asset was sold at the beginning of year T rather than at the start
of the following period T + 1 [dS(T)], plus the loss in residual value incurred
by using the asset for another year [S’(T)]. If residual value is not at issue, the
equation is simplified to
R(T) = C(T).
Several things are clear from the foregoing explanation. First, purchase price has
no bearing on the service life of a capital asset. This deduction is economically
correct, because once the asset has been acquired, its purchase price is
deemed to be a sunk cost, and in economic terms sunk cost is a historical
cost that cannot influence future decisionmaking. Secondly, opportunity
cost [dS(T)] must be taken into account. Thirdly, production is economically
justified only if the income stream is larger than the cost of keeping the asset
in operation (at discounted values). Finally, this calculation bears directly
on the second description of a capital asset’s service life. Utilisation of the
asset for the second period discussed above implies that it is not being used
with a view to profit maximisation in the long term and that the enterprise
therefore does not intend to replace it, but rather to use it for as long as this
is economically justified.
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b Capital asset is to be replaced (assuming no change in technology)
If a capital asset is to be replaced by a comparable, technologically similar asset,
the replacement decision can be described as one in which the discounted
stream of costs should be minimised. Preinrich (1940:12–44) has demonstrated
that the period between asset replacements in such cases tends to occur at
fixed time intervals (L), so that the periods between replacement are constant.
In other words:
L1 = L2 = L3 = ... Ln.
The function used to determine the service life of a capital asset within a cycle
is obtained by maximising the discounted stream of income in each cycle (L):
B(L) = ƒ L Q(t)e-δt dt + S(L)e -δt – W
0

(4)

Where W and S are now used to represent the purchase price of a new asset
and the market value of the existing asset respectively, while the remaining
symbols retain their original meaning. However, the total discounted cost
stream (E) over each service life remains constant – in other words:
E = E(L) + e -- dLE

(5)

The service life is obtained by
dE
= C(L) --- d(L) + S’(L) --- dE = 0
dT

(6)

If market value tends towards zero, we find that
dE = C(L)
Similarly, it is possible to prove that ddE = C(T) by substituting T for L in (4),
so that the proper moment for replacing a capital asset (assuming the absence
of technological advancement) is when its annual operating cost equals its
average accumulated capital cost plus operating cost, as measured over its
life span. Here, service life corresponds with the third period of use described
earlier. It is importan t always to bear in mind the disadvantages of using a
constant interest rate and of disregarding technological innovation.
c
Capital asset is to be replaced under conditions of technological progress
When a capital asset has to be replaced under conditions of technological
advancement, represented by (B), it is frequently replaced by a totally different
asset. Furthermore, technological progress is often associated with increased
capacity, which influences the income-generating capacity of the new asset.
Under conditions of technological innovation, the replacement interval (L)
is no longer constant, since the cost associated with the new capital asset
differs from that of the one it is replacing. The moment for replacing a capital
asset is calculated thus:
B(T) = ƒ T Q(t)e-δtdt + e-δt [S(T) + B] – W		
0
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and maximising in terms of T produces the following:
dB
= Q(T) – d[S(T) + B] -- S’(T) = 0
dT

(8)

which can be expressed in simple terms as
R(T) = C(T) + d[S(T) + B] -- S’(T)

(9)

Function (9) means that the moment for replacement occurs when the gross
income generated by operating the asset R(T) equals the cost involved in
operating it C(T), plus the reduction in residual value between year T and T
= 1 [S’(T)], plus the interest that would be earned if the asset were sold at the
start of year T and the proceeds invested [dS(T)], plus the net income sacrificed
because of failure to implement the new technology and the interest that could
be earned on such income [d(B)] (at discounted values). Here, service life
corresponds with the fourth period of use described earlier. In the methods
applied above, both the interest rate and the purchase price of capital assets
were kept constant. In practice these assumptions are unrealistic, however,
since interest rates fluctuate continuously and the prices of new assets rise
constantly. The replacement decision therefore necessitates an annual revision
of production costs and a comparison between the production costs of existing
and new capital assets.
d Replacement of capital assets on the basis of non-economic considerations
The different periods of use discussed thus far have all been determined from
an economic viewpoint, in which optimum resource utilisation is the primary
consideration. In practice, the demand for an enterprise’s product or service
often increases to a point where the capacity of the existing capital asset is
no longer adequate. Additionally, it is evident from an economic comparison
that the existing asset’s average incremental cost is lower than the average
total cost of a new asset. The asset is therefore not economically obsolete.
In these circumstances it is again necessary to compare the existing asset’s
total profitability with that of a new asset capable of meeting the demand. If
the total profitability of the new asset is higher than that of the existing asset,
the latter should be replaced. Enterprises that can exert monopolistic power
and are therefore in a position to manipulate the market price, apply this
method to justify the replacement of capital assets approaching the end of
their service life. They customarily quantify the benefits of early replacement,
primarily cost savings, and include these in the calculations made to justify
replacement.
6.10.1.3 Data for calculating a capital asset’s service life
In the previous section we referred in general terms to the different types of
costs involved in each calculation. These can be classified into two categories:
capital and operating cost, each of which comprises a variety of cost items.
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a Capital cost
The cost items that make up this cost component are replacement cost,
market value, and interest on capital, each of which is subsequently dealt
with separately.
i
Replacement cost
Nowadays, continuous increases in the price of capital assets are the rule
rather than the exception. This is attributable, among other things, to inflation,
technological advancement, and demand for the assets concerned. As a result,
enterprises have to spend more on new assets from year to year. However,
price increases are a cost factor only if the enterprise intends replacing
existing assets. They do not represent a cost item if the enterprise decides not
to replace any of its assets. In the models discussed earlier replacement cost
was taken into account by means of the purchase price (W) of a new asset
(section 6.6.2.3, cases b and c).
ii Residual value
The residual value of a capital asset is the price it would fetch if it were sold
in the market, and this value is represented by S. Because of wear and tear
during use, the residual prices of assets tend to decline from year to year. This
tendency does not, however, always apply, nor does it apply to all types of
capital assets, especially not in the short term. In certain markets the secondhand prices of capital assets, such as aircraft and ships, tend to rise. In the
long term, however, the residual value of all second-hand assets generally
diminishes. The difference between the residual value at the beginning of a
period T and the residual value at the start of the next period T + 1 represents
the loss in residual value suffered by the enterprise.
iii Interest on capital
Interest on capital (d) is deemed to be the interest that would be earned if
the asset were sold at the start of period T and the proceeds invested at the
highest available interest rate. It therefore represents an economic cost. The
loss of interest income arising from failure to implement new technology
(dB) likewise represents an economic cost. Economic cost is included in all
the calculations.
b Operating cost
Different authors include different cost items under operating cost. None of
them is wrong, since any cost item forming part of a capital asset’s standing
and running cost can be classified under the component of operating cost
(excluding, however, the cost items already mentioned, and depreciation).
The only requirement is that these items be consistently applied – in other
words, the same cost items must be included under the operating cost of all
new and existing capital assets in order to draw meaningful conclusions.
c Depreciation
Depreciation is an accounting concept that refers to a financial provision
that is made in order to replace the asset when necessary. Depreciation in
no way reflects a capital asset’s loss of market value during a specific period,
and consequently does not reflect the value of the asset at the start or end of
a period. The decline in value during a particular period depends largely on
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tax provisions and not on the demand and supply mechanism in the market
for similar second-hand assets. In view of these difficulties, depreciation is
not used to calculate the service life of capital assets.
Summary
Unless a capital asset contributes to the long-term profitability of the enterprise,
it is not economically justified to own and operate such an asset. Consequently,
the replacement decision is crucial, since it profoundly affects the financial
status of the enterprise. The service life of a capital asset must be determined
rationally by means of quantitative methods, so that subjectivity and the
human element are eliminated as far as possible.

6.11 CONCLUSION
Fleet planning essentially entails reconciling supply and demand so as to
make available the capacity required to meet the demand. This study unit has
highlighted the complexity of fleet planning and the necessity for inputs from
all the functions within the enterprise. Management should be aware of the
role of maintenance in the productivity of the fleet, and provision should be
made for the replacement of productive assets. This is important in all forms
and modes of transport, though not necessarily to the same extent.
S elf - evaluation Q U E S T I O N S
(1) Give a detailed account of fleet planning under the following headings:
(a) Fleet composition
(b) Selecting equipment and vehicles
(2) Discuss the role of maintenance in fleet planning in full.
(3)	Discuss the determination of a capital asset’s service life under the
following headings:
(a) The capital asset will not be replaced
(b) The capital asset will be replaced (assuming no technological change)
(c)	The capital asset is to be replaced by a technologically more advanced
asset
	
NB: You need not repeat the formulas, but you should be able to discuss
the relevant costs.
(4)	Define the concept “service life” of a capital asset and indicate how it
can be used when capital assets have to be replaced.
(5) List and describe the factors that need to be considered in fleet composition.
(6) Write an essay on fleet planning as an activity of the enterprise.
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STUDY UNIT

7
Financial management in transport
Contents
7.1 Introduction
7.2 Reasons for financing
7.3 Investment decisions and risk
7.4 Profit planning
7.5 Sources of financing
7.6 Long-term financing
7.7 Leasing as a form of financing
7.8 Conclusion
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit, you should:
•• understand why financing is necessary
•• understand the influence of the cost of financing on profit planning in the
enterprise
•• be able to explain the influence of different forms of financing on the capital
structure of the enterprise
•• be able to describe the use of leasing as a form of financing

7.1 INTRODUCTION
The plans and policies of all the sections in an enterprise are interdependent.
In any investment decision, therefore, the overall financial position of the
enterprise and the extent to which it has access to sources of financing should
be considered. The financial policy of the enterprise should be quantified to:
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(1)	ensure that the enterprise has sufficient capital to provide in current and
future demand for it
(2)	decide on the total level of loans to be made, based on the stability of
its historical income; in other words, to determine the financial risk of
the enterprise
(3)	retain a balance between short- and long-term financing so that long-term
obligations could be met by means of long-term capital, and short-term
obligations by means of short-term capital
In this study unit we look closely at financing decisions, especially at the
reasons for financing, profit planning, and the various financing sources
available to transport enterprises.

7.2 REASONS FOR FINANCING
7.2.1 Growth factors
If an enterprise wishes to maximise its profits within the framework of a
growing economy, it becomes a participant in the growth process. Only by
keeping up with the growth rate of the industry, or by growing faster, can the
enterprise retain or expand its market share. The growth process is caused by
internal or external factors, or by a combination of the two.
7.2.2.1 External factors
a Population
The natural population growth, in conjunction with migration from rural to
urban areas, has brought an increase in the demand for services and products.
Since transport demand derives from the demand for services and products,
an increase in the latter will inevitably result in an increase in the demand
for transport, though not necessarily in the same proportion.
b Government policy
Regulation or deregulation, as decided from time to time by the government
of the day, may force enterprises to adapt their activities to the current policy.
c Technology
Technological advances in the transport industry may affect the demand for
capital. In such a case, the cost of labour is weighed against the cost of capital,
and the cheaper one over the long term is chosen. As a result of the greater
productivity achieved by machines, as well as workers’ increasing financial
requirements and expectations, there is a tendency to replace labour with
capital, as summarised by Flink and Grunewald (1969:113):
The evolution of modern industry has been marked by a continuous trend
towards capital intensity. That is to say, the ratio of capital to labour has been
steadily rising.
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7.2.2.2 Internal factors
a Surplus capacity
Surplus capacity develops when an enterprise fails to utilise its equipment
and/or workforce optimally on account of circumstance outside its control, for
instance seasonal variables. Surplus manpower is a product of this phenomenon.
Should the enterprise decrease its workforce during a low utilisation period,
there is always the risk that the workers will accept permanent employment
elsewhere so that the enterprise will have a shortage of workers during peak
times.
In the case of a merger, the new larger enterprise initially has surplus capacity.
The management of the new enterprise will have a larger staff complement
that either of the two had before the merger, but there will probably not be
room for all the members of the two management teams. The extra manpower
can be regarded as a direct or indirect reason for growth.
In both the aforementioned cases, the surplus capacity will lead to a demand
for short-term funds as a result of severance pay that will come into question.
b Research
Enterprises who conduct market research, or have it done for them, expect
results in the future. In the transport sector, market research can be based on
the following questions:
(1) Is the current market being utilised to the full?
(2) Are there potential markets locally or elsewhere?
(3) How can the service be used more effectively?
If research shows that the income of the enterprise can be increased through
better marketing aids, funds will be needed to cover the anticipated expenditure.
7.2.2.3 Other short- and long-term factors
(1)	Financing of additional operating capital to minimise outstanding debts
by means of rebates. The granting of rebates to encourage debtors to
amortise their debt is a practice used only in certain industries. The
savings achieved by this can be considerable.
(2)	Provision of short-term financing until long-term capital can be obtained
from external sources. This type of funds is necessary when the additional
long-term capital required is not immediately available because of
political, economic or other factors. Short-term financing has to be used
instead.
(3)	Acquisition of productive assets. As far as the replacement of productive
assets is concerned, the enterprise should have made provision for the
necessary funds by annually writing off their depreciation. If liquid funds
(cash) are not available, external funds will have to be used to acquire
the assets.
(4)	Purchasing shares in other enterprises with or without a controlling
interest. The following reasons apply:
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(a)	Elimination of competition or creating a stronger enterprise to
counteract opposition
(b) Reducing risk through diversification of interests
(c) Obtaining tax benefits or liquid funds
(d) Obtaining a larger power base in the negotiation process
(e) Discharging existing loans or redeemable preference shares
In this case, financing is not additional but merely the exchanging of one
burden for another and it is usually dependent on time and the financial
market conditions.

7.3 INVESTMENT DECISIONS AND RISK
Investment decisionmaking is mainly concerned with financial decisions
on future expectations. Since such decisions have specific implications for
the enterprise, especially with regard to the quality and cost of the services
provided, we shall look briefly at the relationship between capital structure
and risk.
One of the objectives of financial management is to find the necessary funds,
at the lowest possible cost and on the most advantageous terms, to meet
the enterprise’s planned capital needs. The object is to achieve an optimal
capital structure, in other words, the best possible mix of different forms of
long-term or capital funds, consisting of different forms of owner’s equity
(own capital) and long-term debt (outside capital). The purpose of long-term
financing is essentially to obtain a ratio between own capital and long-term
debt in which the cost of capital is minimised and profitability is optimised.
The risk to which the owners of an enterprise are exposed can be broken
down into two elements: business risk and financial risk. The business risk
of an enterprise lies in the variability of the operating profit (earnings before
interest and tax: EBIT), as a result of changes in sales or income which, in a
dynamic business environment, can be attributed solely to the nature of the
enterprise’s business activities. Operating profit (EBIT) is not affected by the
way in which the enterprise is financed. Business risk is attributable to such
factors as changes in general economic conditions, technology, competition
and consumer preferences. As far as economic conditions are concerned, the
major threats are price levels (inflation) and the economic cycle. Transporters
of manufactured goods can be adversely affected by an economic downturn
or a decline in exports.
Technological change is a common phenomenon in transport. Aviation
technology, for instance, has made rapid strides over the past few decades, and
advances in shipping technology has brought considerable improvement in
the economic efficiency of ships. Deregulation will increase the business risk
of many road carriers, since they will no longer have a protected market share,
and competition will pose a far greater threat. The role of user preferences is
clearly reflected in the shift from buses to minibus taxis in the black passenger
market. This has resulted in unused capacity for bus transport enterprises and,
in the case of some enterprises, even in financial loss. Such external factors
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which affect the demand for and sales of an enterprise’s products or services
are often beyond the control of management.
A further important cause of business risk is the ratio of fixed to variable costs
of the enterprise. The ratio of fixed to total costs is referred to as the operating
leverage of the enterprise. The effect of operating leverage on operating profit
can be determined by means of break-even analysis. The operating leverage
determines the effect of a given change in turnover (volume) on profitability.
In an enterprise with a high fixed to total cost ratio (for instance pipelines and
railways), a small increase in turnover or sales would result in a large increase
in EBIT, that is, the enterprise has considerable operating leverage effect. The
opposite applies to a decline in turnover. In an enterprise with a low fixed to
total cost ratio (for instance road transport), that is, one with a low operating
leverage effect, the impact of changes in turnover or sales is less.
Variability in expected sales and the effect of operating leverage are the main
determinants of business risk – the extent to which actual EBIT deviates from
anticipated EBIT. The operating leverage of a rail transport enterprise with
a high fixed to total cost ratio is higher than that of a road carrier, with the
result that railway enterprises are much more sensitive than road carriers to
variations in sales levels.
Financial risk and financial leverage ensue the moment an enterprise introduces
fixed-interest-bearing loan capital or long-term debt into its capital structure.
Unlike business risk, over which the enterprise has little control, the presence
and extent of financial risk is a direct consequence of its financial policy.
Financial risk is represented by variations in the profit realised after interest
and tax (EAIT) and in the earnings per share (EPS) for a given operating profit
(EBIT) which are exclusively attributable to the inclusion of interest-bearing
long-term debt into the capital structure of the enterprise.
An enterprise financed entirely by own capital is subject only to operating
leverage. However, when there is long-term debt, earnings after interest and tax
(EAIT) are subject to the combined effect of operating and financial leverage.
We shall now explain the effect of financial risk and financial leverage, that
is, the effect of the ratio between equity and long-term debt, on the rate of
return on equity for a given level of operating profit.
The critical aspect or fulcrum in financial leverage is the relation between the
enterprise’s profitability before tax and the interest payments on long-term
debt. There are three possibilities:
(1)	When the profitability before tax equals the interest rate on long-term
debt, the rate of return on equity (ROE) is not affected by the use of
long-term debt financing.
(2)	When the profitability before tax is higher than the interest rate on longterm debt, the use of long-term debt increases the rate of return on equity.
ROE increases as more long-term debt is used.
(3)	When the profitability before tax is lower than the interest rate on longterm debt, the ROE decreases as more long-term debt is used.
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The combined effect of operating and financial leverage provides a measure
of the total risk to which the owners of the enterprise are exposed. The
implications of this combined effect for the planning of an optimum capital
structure for the enterprise can be summarised as follows:
(1)	Enterprises in industries which are characterised by a constant demand for
their products or services, thus experiencing little variation in sales, and
which have a low fixed-cost ratio, are in a position to accept relatively high
degrees of debt financing, financial risk and, hence, financial leverage.
The transport industry as a whole does not satisfy this requirement,
although in exceptional cases – such as the road transport of goods on
long-term contracts – the above may well apply.
(2)	Conversely, enterprises in predominantly capital-intensive industries,
characterised by a high fixed-cost ratio and fluctuating sales levels, will
naturally be exposed to a higher degree of business risk. Because of the
possible negative effects of financial leverage, such enterprises want a
financing policy requiring a minimal or at most a moderate amount of
debt capital, based on accurate forecasting and sound financial planning.
Rail transport is probably the form of transport that best answers this
description (Cronjé et al 1987:272–279).

7.4 PROFIT PLANNING
7.4.1 General
Profit planning, or profit determination, is crucial to a carrier at both tactical
and strategic management levels. We take as self-evident the importance of
profit planning to ensure an adequate rate of return for the carrier and other
joint owners, and the significance of accounting procedures for determining
the profit realised and, subsequently, the tax liability and the eventual owners’
remuneration. In the next section we shall discuss strategic profit planning
with a view to realising a minimum acceptable rate of return, and continue
with profit maximisation through efficient management in the section after
that. Since the efficient organisation, monitoring and control of haulage tasks
belong under tactical fleet management rather than financial management,
we shall limit ourselves to the financial aspects of these tasks.
7.4.2 Protection of profits through tactical and efficient action
Since profit results are sometimes published as late as 18 months after the
end of a financial year, they have little value for tactical fleet management.
A more immediate method of controlling haulage costs is needed to monitor
daily activities. Haulage cost is defined as:
	the transaction prices of all inputs that must be sacrificed to provide a
transport service.
Note the emphasis, first, on “must”, which thus introduces an element of
efficiency into the definition, and, secondly, on “transaction prices”, entailing
the real purchase price of all the inputs agreed upon by the enterprise with
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its supplier(s). Our definition does, however, contain a catch or two in that
expenditures and apportionable costs within a particular financial period
seldom correspond.
Assume a haulier’s fuel storage tanks are almost full at the beginning of a
financial period, the fuel bill was paid in the previous financial period, and
by the end of this period the tanks are empty. This means that the fuel cost
for that period does not equal the expenditure over that period. The correct
fuel cost for the period would be the actual consumption expressed in the
number of litres, multiplied by the average unit price per litre. To reconcile
expenditures with cost, inventory levels must obviously be taken into account.
In rendering a transport service, such inputs as labour, vehicles and fuel are
utilised in a certain ratio. Each cost item comprises a quantity component and
a price component which, when multiplied, represent the cost of the item.
From this it is clear that the costs of fuel, lubricants, maintenance, direct labour,
and so forth are easy to determine. What is more difficult, is to calculate the
costs of such overheads as managerial and administrative costs, since one
must first find a realistic ratio with which to apportion these costs among the
various services (trips). Another cost item which is difficult to calculate, and
which is therefore (incorrectly) often omitted, is the cost of durable means
of production, such as vehicles, and slow-wearing inputs, such as tyres and
vehicle spare parts. This could mean that the real total financial costs are
not apportioned to certain transport outputs or services, since real cost and
perceived trip expenditures are not the same.
The difference between real cost and perceived trip expenditures can be
illustrated thus: Suppose a vehicle is capable of doing 40 000 kilometres with
a set of tyres costing R1 000. Assuming that the vehicle does 2 000 kilometres
per week at a more or less constant performance level, the weekly cost of tyres
will amount to one-twentieth of their purchase price. Thus, although there
had been no expenditure on tyres for the week, their actual cost amounts to
R50. The same problem arises if the costs of interest and depreciation are
not apportioned. Only by keeping track of the run of costs over time, can
the fleet supervisor and operator institute timely remedial measures and will
they be able to form an idea of the approximate profit generated by each trip
or hauling task, provided they are familiar with the tariffs charged to users.
7.4.2.1 Profit policy in tariff-fixing
To show an acceptable rate of return at the end of a financial period, the
enterprise should have a sound profit determination policy. The ideal should be
to add a sufficient profit margin to haulage costs, subject to market constraints,
to permit the realisation of the desired return on the carrier’s investment.
The rate of return achieved by the enterprise is the net profit after tax, expressed
as a percentage of the capital invested to realise the profit. The rate of return
which particularly concerns the carrier (and other joint owners) is the return
on owner’s equity. There are two criteria for determining critical profitability
(also known as the minimum required rate of return), namely:
(1) the opportunity cost of capital; and
(2) the present attainable rate of return.
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a Opportunity cost of capital
Here the critical rate of return is determined in terms of the return the carrier
is most likely to earn on the most profitable alternative investment readily
available to him. If an individual opts not to invest in the most profitable
alternative but rather to operate as a carrier, he should ensure that his earnings
will be at least equal to the income he is forgoing from the alternative
investment. A deficit simply means that the carrier is a redundant supplier
who is actually forgoing a realistically attainable income.
b Present attainable rate of return
Before accepting a project, the carrier should satisfy himself that its expected
rate of return is at least equal to the profitability of his enterprise, given that
each new investment should increase his present (average) rate of return. By
using the present rate of return as a criterion, the carrier prevents damage
to the profitability image of the enterprise. Carriers should, however, give at
least some consideration to less profitable but more strategic projects. This
can be done by dividing haulage activities into categories and assigning a
different profit margin to each category.
It stands to reason that, if the present attainable rate of return in the transport
industry is higher than the rate on non-transport activities, this will naturally
attract newcomers to the market. The possibility of additional competition
should put a damper on the expectation of above-average profit. When the
supply becomes so abundant that transport tariffs are decreased to levels
where the opportunity cost exceeds the rate of return, carriers are likely to
suspend their least profitable activities, thus restoring “market equilibrium”.
The “natural” return equilibrium of some haulage activities may of course be
higher than their opportunity cost. Factors that may influence this are:
(1) the perceived potential risk attached to transport activities
(2) market contestability
(3)	the state of economic activity which will determine the magnitude of
the utility of place and time of goods and products.
Carriers will obviously strive to achieve the highest return on equity in
terms of these two criteria. Hauliers who pursue maximum profitability over
the long term will attempt to take on as much profitable transport work as
they are able to finance, having recourse to loan capital also. With a capital
structure including loan capital, profitability calculations are complicated by
the additional cost of capital.
We shall now look more closely at the cost of capital. Note that in our
discussion “opportunity cost” refers to the highest return that can readily be
realised.
7.4.2.2 Cost of capital
The “cost” of capital is the principal criterion for the determination of critical
profitability. It allows for the fact that an enterprise can use different forms
of financing, each of which involves a certain “cost”. The ratio of each form
of finance to the total capital structure determines its weight. By multiplying
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the cost of each financing source by its weight, the total weighted cost is
determined. The total weighted cost is, therefore, largely a function of the
capital structure. We shall elucidate this by means of an example at a later
stage.
While the cost of capital is acknowledged as a universal basis for determining
critical profitability, it has certain shortcomings. First, there is the question of
the period to be used for weighting. It is common practice to use an extended
period and to review the computation annually. Secondly, when it comes
to investment projects which are concerned with the future, the question
is whether it is not actually the future “cost” of the capital that is at issue. It
should be remembered that the capital structure of an enterprise is usually
made up from several sources of financing and that critical profitability varies
with changes in the capital structure. Matters are further complicated by
the fact that a major portion of the enterprise’s permanent capital consists
of share capital, in respect of which the enterprise is not legally bound to
pay compensation. Each source of financing used carries a specific “cost”.
The cost of capital is of crucial importance in investment decisions, financing
decisions and the determination of profit margins on haulage activities.
(1)	In investment decisions, the cost of capital after income tax (EAIT) is
taken as a measure of the profitability of investment proposals.
(2)	In financing decisions, the various types of capital earmarked for financing
investments should be combined in a way that will minimise the cost of
capital.
(3)	In determining profit margins, the cost of capital before tax (EBIT) is used
as a measure of the profitability of hauling activities and tariff quotations.
This leads to the following conclusions:
(1)	If hauliers fail to realise at least the opportunity cost of total capital, they
should attempt to cover the opportunity cost of own capital.
(2)	Investment and financing decisions cannot be separated in practice and
so are best taken together.
The following two premises should always be borne in mind:
(1)	For financing decisions, the theoretically correct cost of capital is the
after-tax weighted average cost of capital, and not necessarily the least
expensive form of capital available in the financial markets at any given
time.
(2)	For both investment and financing decisions, the current market interest
rates, rates of return and share prices, and not historical data, should be
used in calculating the cost of capital.
In the subsequent discussion we assume that the capital structure of the
enterprise remains constant, which allows us to concentrate on the principles
of the cost of capital.
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The calculation of the cost of capital for an enterprise includes three steps:
(1)	Calculate the after-tax cost of each type of capital (eg ordinary shares,
preference shares and long-term debt) in investment decisionmaking,
and the before-tax cost to obtain the minimum profit margin in tariff
quotation.
(2)	Calculate the proportion (or weight) of each type of capital in the total
capital structure.
(3)	Combine the costs of the different types of capital and the corresponding
weights of each of these capital components to determine the weighted
average cost of capital.
In calculating the cost of capital, we have to differentiate between own and
outside capital.
a Cost of outside capital
Calculation of the cost of long-term debt for a company is explained with
reference to debentures, where the cost of the debentures depends mainly
on the following two factors:
(1)	the interest rate of the company’s existing debentures in the financial
markets
(2) the company’s tax rate
The cost of long-term outside capital is calculated in terms of the effective
rate of interest. Assume the following:
Nominal value of debentures
Net price of issues (Po)
Annual interest payments (A)
Loan period (n)
Redemption price after 1 year (Tn)
Effective rate of interest

=
=
=
=
=
=

R1 000
R950
R60
10 years
R1 050
i

The following equation is used to determine the effective rate of interest on
the debentures:
n
A		
Tn
P0 = Σ		
+
t = 1 (1 + 1)t
(1 + i)n
950 =

60
60
60
1050
+
+ ... +
+
1
2
10
(1 + i) (1 + i)
(1 + i)
(1 + i)10

i = 7%
The unknown i in the equation is therefore the explicit cost of outside capital,
which does not entail an alternative or opportunity cost. Instead of redeeming
the debentures after a year, they could be redeemed regularly, in which case
the capital redemption payments should be included under A above.
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The cost of convertible outside capital is calculated in the same way as that
of redeemable outside capital, simply substituting the conversion value for
the redemption value (Tn) in the formula above.
The cost of interest-bearing short-term outside capital is calculated in essentially
the same way as that of interest-bearing long-term outside capital. The only
difference is that the contractual interest rate of interest-bearing short-term
outside capital fluctuates far more than that of long-term outside capital. As a
result, a forecast of short-term interest rate movements becomes imperative.
The short-term non-interest-bearing outside capital of the enterprise is made up
largely of trade credit and liabilities such as tax and dividends. No consensus
has yet been reached on the correct method for calculating the cost of these
forms of debt capital. Some are in favour of excluding these sources from
the total “cost” of capital, whereas others maintain that they entail a certain
cost. Costing which excludes non-interest-bearing outside capital as a source
of financing would produce different results from costing which put its cost
at nil percent.
Before we examine the reasoning behind the two opposing viewpoints, let
us take a brief look at these forms of financing. In the case of trade credit,
a discount, in the form of a percentage of the amount owing, is sometimes
allowed for settlement (of, say, the fuel and tyre account) within a given
period (say 30 days). But there may also be an interest charge in the event of
late settlement (say later than 90 days). In both cases the equivalent annual
interest rate is readily ascertainable.
As far as tax and dividends are concerned, there is a time interval between
the receipt of income and the payment of tax and dividends. Normally no
interest is levied or payable on these outstanding amounts. The enterprise
has no control over the scope of this form of “credit”, except to the extent
that profits and dividends increase.
The reasons for excluding some of these forms of debt capital from the total
“cost” of capital can be summarised as follows:
(1)	It is a specific form of financing which is subject to certain requirements,
for instance the purchase of goods or services, making a profit or declaring
dividends. Trade accounts are normally paid within the prescribed
period to take advantage of the discount or to avoid paying interest. If
the enterprise fails to pay the account on time, this type of debt capital
does bear a cost.
(2)	This form of credit is said to be only partly controllable by the enterprise,
the degree of controllability depending on the project. Strictly speaking,
it is therefore a retardation of cash outflow.
(3)	The total capital needs for a project are calculated on the basis of the
total value of fixed and current assets plus initial cost. The initial capital
need declines with the credit which is automatically received, and
consequently non-interest-bearing outside capital is seldom included as
a form of capital debt for purposes of calculating critical profitability.
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The opposing view, namely that non-interest-bearing outside capital does
have a cost, is based on the argument that these costs already form part of the
selling price (in the case of trade credit). A practical solution to the controversy
would be to equate total capital, excluding non-interest-bearing outside capital,
to 100 for weighting purposes. Thus, in effect, a cost equal to the weighted
“cost” of capital is apportioned to non-interest-bearing outside capital.
b Cost of own capital
Owner’s equity or own capital normally has two components:
(1) ordinary share capital (external equity or own capital), and
(2)	retained profit or earnings not appropriated, that is, the portion of the
annual profit that is not paid out as dividends (reserves).
From the viewpoint of a listed company, the cost of owner’s equity is the
rate of return which the enterprise has to earn to ensure that the price of its
ordinary shares, and hence the value of the enterprise for its owners (ordinary
shareholders), is not adversely affected.
The cost of retained profits is an opportunity cost, because the shareholders
could have invested the retained profits elsewhere had these been paid out
as dividends. The cost to the enterprise is therefore the rate of return which
the shareholders forgo.
The return required by the haulier on his investment has two components:
(1) a dividend yield component, and
(2) a capital growth or capital gains component.
Since tax benefits or flotation costs do not apply to retained profits, the
enterprise’s expected rate of return (cost of retained profits) is exactly equal
to the rate of return required by ordinary shareholders. The rate of return
required by shareholders on their ordinary shares is the same as that on
retained profits.
Example 7.1: Calculating the cost of capital
A carrier expects to finance his capital needs over the next five years as follows:
Ordinary share capital
Reserves
Debentures
Short-term loans

40%
30%
20%
10%

The pretax cost of the short-term loans is 10 percent and that of the debentures
8 percent. The enterprise’s marginal tax rate is 41 percent. The “cost” of
controlling capital amounts to 12 percent after tax.
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Solution
The cost of controlling capital before tax is obtained as follows:
Pretax cost × (100 – tax rate)
			 X × 0,59
			
0,59 X
				 X

=
=
=
=

after-tax cost
12
12
20,3

The after-tax cost of the short-term loans is (10 × 0,59) = 5,9 percent, and
that of the debentures (8 × 0,59) = 4,7 percent.
The weighted “cost” of capital is therefore:
To find the weighted cost of capital we multiply the weight by the percentage
of pretax cost and also of after-tax cost, and then add the two totals. The
minimum profit margin which the enterprise in the above example needs to
add to its haulage cost to ensure that it is not worse off than when investing
its funds elsewhere or saving them is 16,81 percent, say 17 percent. Market
conditions will now have to determine the number of percentage points
that need to be added to the 17 percent to cover risk and entrepreneur’s
remuneration.
Likewise, 9,9 percent would be a suitable discount rate to use in investment
decisions to ensure that only those hauling projects are selected for investment
which will at least ensure the same rate of return as opportunity cost. The
reason for this is that tariff determination is based on a pretax situation and
investment decisionmaking (financial evaluation) on an after-tax situation.

7.5 SOURCES OF FINANCING
7.5.1 Introduction
In this section we shall discuss the main sources of financing for a transport
enterprise. The sources are classified according to the period for which
financing is required, namely:
(1)
(2)
(3)
(4)

short-term financing
medium-term financing
long-term financing
leasing as a form of financing

Note that not all the available financing sources are suited to transport
enterprises. We shall indicate the applicability of each source wherever
possible. To familiarise you with the terminology, we supply the following
definitions:
Financial markets are mechanisms through which the savings of economic
units, that is, individuals and institutions with surplus funds, are exchanged
for the financial liabilities of individuals and institutions with financial deficits.
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The money market refers to that section of the financial market which concerns
itself with the short-term movement of funds. The instruments circulating in
the market have maturities of less than three years.
The capital market refers to that section of the financial market which deals
primarily in the long-term movement of funds (longer than three years).
Financial institutions include all enterprises which operate in the money
and capital markets, such as commercial banks, merchant banks, discount
houses, building societies, insurance companies (both life assurance and
short-term insurance), pension funds and investment trusts. Some of them
operate exclusively with short-term funds (eg discount houses) while others
concentrate on long-term funds (eg insurance companies, investment trusts
and pension funds).
Remember that an enterprise wishes to finance its projects in a way that will
increase shareholders’ interests (equity capital). It therefore has to choose
between the different sources of financing available to it.

7.5.2 Short-term financing
7.5.2.1 Introduction
Most authors agree that short-term financing covers periods of between three
months and one year. According to Drew Carran (1971:124):
– “short-term” should be understood as referring to the terms of repayment,
so, for example, a bank overdraft may continue at fluctuating levels for years
without once being completely cleared, though theoretically repayable at
short notice.
Van Horne (1986:507) maintains:
The principal characteristic of short-term loans is that they are self-liquidating
over a period of time of less than a year.
Short-term financing is not suitable as a source of financing for long-term
investment. It is mainly used to finance fluctuations in the operating capital
of the enterprise. There are three types of short-term financing:
unsecured short-term financing, for instance overdrafts and trade bills
secured short-term financing
spontaneous short-term financing
The nature, operation, pros and cons of these sources of financing will not
be discussed here, but we look at the applicability of the sources to transport
enterprises.
7.5.2.2 Applicability of unsecured short-term financing to transport
enterprises
Overdrafts and transaction loans are commonly used as sources of financing
by all types of transport enterprises to finance their operating capital. You will
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remember that operating capital has a permanent and a variable component. It
is the variable component in particular which can be financed with overdrafts
and transaction loans.
The use of bills by transport enterprises is limited because of, firstly, the high
creditworthiness requirements and, secondly, the large sums of money in
question (+ $100 000 at a time). This implies that medium-sized and small
transport enterprises are unable to make use of this source of financing. We
shall look briefly at the use of bills by transport enterprises according to type:
Air transport. Aviation enterprises, especially national airlines, usually receive
some form of financial assistance from the government. It is therefore not
unusual for a government to act as collateral for bills when such airlines enter
the bill market. This is why the creditworthiness of countries is important. In
the United States of America, where there are several major airlines (there
is no national airline), bills are also used as a source of financing. However,
because of the fairly low rating of airlines’ creditworthiness, the interest
that they have to pay is high. The same applies to the promissory notes of
developing countries which are renowned for altogether failing to fulfil their
financial obligations or being late in doing so.
Rail transport. The above discussion also applies to a large extent to rail
transport enterprises.
Pipelines. Because of the cost structure of pipelines – in which fixed costs
represent a large proportion of total costs – these enterprises do not readily
use bills. In view of the cost structure and ownership of pipelines (whether
they are owned by the state or by the users of the pipeline), the owners
themselves obtain funds for the pipelines, since the bill market only handles
large amounts in the short term. Large sums of money are indeed required for
expansion, but then long-term capital is a more suitable means of financing.
However, it is not unusual for pipelines to operate in this market.
Sea transport. Where the government owns and operates the national fleet,
the situation is identical to the one discussed under air transport. In the case
of private ownership, the situation is the same as the one discussed under
road transport.
Road transport. As a rule, road transport enterprises do not participate in
the bill market in spite of their cost structure. The main reason for this is
that the credit rating (measured according to the constancy of income flow)
of a road transport enterprise is not high. A second reason is that too large
a sum is borrowable by bills, and the bill market therefore fails to meet the
enterprise’s requirements.
7.5.2.3 Applicability of secured short-term financing to transport
enterprises
The use of accounts receivable as security and the factoring of debtors are
forms of financing used mainly by road transport enterprises. Rail, air and sea
transport as well as pipelines concentrate on buyer’s advances as a means
of financing rather than on accounts receivable. Small enterprises or ones
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with liquidity problems turn to the factoring of debtors. This method is also
used by enterprises that sell on credit but lack or have no wish to acquire
the administrative expertise to operate an accounts receivable system. Such
enterprises can thus increase their turnover without any administrative burden.
Transport enterprises often make use of collateral mortgage to obtain term
financing. Where it is used for short-term financing, however, it can be seen
as a sign of poor liquidity or solvability in the enterprise.
7.5.2.4 Applicability of spontaneous short-term financing to transport
enterprises
This type of short-term financing is mainly used by transport enterprises that
tend to buy on credit. This means that they are able to plan their cash flow
more effectively and thus make better use of, say, unsecured short-term loans.
7.5.2.5 Summary
The enterprise should put together a package from the above forms of shortterm financing which best suits its financial needs, but with due consideration
of the various costs involved.

7.5.3 Medium-term financing
7.5.3.1 Introduction
Medium-term financing, like short-term financing, is self-liquidating and
occurs in the form of either secured or unsecured term loans. In this study
unit we follow the example of Flink and Grunewald (1969:358) who refer to
medium-term financing as “term financing”, which encompasses both liquid
financing and lease financing.
7.5.3.2 Attributes of term loans
Three attributes can be distinguished, namely maturity (period of loan),
repayment provisions and underlying security.
a Maturity
Over the past two decades, various financial institutions have supplied credit
for periods varying between one and five years. The most typical maturity,
however, is ten years. The period is invariably determined by the lender, but
it is also subject to legal constraints, the financial policy of the supplier of
credit, the size of the loan and the nature of the enterprise’s product or service.
b Repayment provisions
The repayment schedule is an important feature of term loans. The capital
sum for each period plus interest on the unpaid capital amount is calculated
for each repayment period. Interest is always calculated on the outstanding
balance.
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Example 7.2
An enterprise obtains a term loan of R100 000 at an interest of 5 percent per
annum, repayable within 5 years. It has to repay R20 000 per annum capital
plus the interest on the outstanding amount, in this case amounting to R5 000.
Thus the first instalment at the end of the first year would be R25 000. At
the end of the second year, the capital repayment would be R20 000 plus
interest of R4 000. Thus R24 000 must be paid.
To protect his profit, the lender may also include a penalty clause in the loan
agreement to discourage payment ahead of schedule.
c Underlying security
A term loan may require security. When collateral is required to secure a
loan, it is referred to as a secured term loan. If this is not the case, it is known
as an unsecured term loan.
7.5.3.3 Secured term loans
As in the case of secured short-term loans, the lender may require security,
which can assume two forms:
(1) fixed property, and
(2) other assets of the enterprise
a Fixed property
Security is given by registering a mortgage on the land or buildings of the
enterprise, the value of which is generally required to be higher than the
amount of the loan. This type of collateral seldom poses problems.
b Other assets of the enterprise
Other assets include machinery, furniture and vehicles belonging to the
enterprise. The security for a term loan takes the form of a lien on one or
more specified items.
There are three methods of financing:
(1)	“Sale and leaseback.” This is discussed more fully under leasing. Study
it carefully.
(2)	The goods bought with the funds advanced may also be accepted as
collateral.
	The enterprise remains accountable for any deficits should it fail to
discharge the loan, and should the proceeds from the sale of the goods
(if they have to be sold to redeem the debt) do not cover the total debt.
(3)	When the value of the enterprise’s assets is less than the collateral
required for a loan, leasing – financed by either the seller or a financial
institution – is expedient.
7.5.3.4 Unsecured term financing
No security is required for this type of loan. While the lender has a right
of recovery to the enterprise’s ‘’net value”, he is not given priority over the
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other creditors. In deciding whether to negotiate an unsecured term loan,
management should carefully compare the pros and cons involved. There
are a number of aspects involved which do not normally apply to secured
term loans.
The way in which management decisions are affected is important. Unsecured
term loans contain detailed stipulations on the steps the enterprise agrees
to take and what actions management agrees not to take. There are both
positive and negative provisions, both of which affect the enterprise’s future
decisionmaking. These provisions are included expressly to ensure that
management is restrained from doing anything that could detrimentally affect
the enterprise’s liquidity ratio or even result in bankruptcy. The creditor, in
effect, can prevail on top management to base their decisions on established
and proven financial criteria.
The agreement is geared to the financial needs of the enterprise. The lender
may, or may not, limit the decisionmaking powers of top management,
depending on the situation.
a Obligatory provisions
i
Submission of financial statements
The enterprise should provide the lender with data on its business results within
30 to 45 days after the end of each fiscal quarter. At the end of each financial
year it should submit an income statement and a balance sheet, both of which
should have been audited and certified by a firm of public accountants. The
lender may also require a cash flow budget, firstly for financial information
about the enterprise’s business programme for the next financial year, and
secondly to service as a criterion against which to measure management’s
planning capability.
ii Inspections
Risk is inherent in any unsecured term loan. Inspections are necessary to
ensure that the enterprise does in fact own the assets reflected in the financial
statements and that their given value corresponds to their real value.
iii Maintenance and insurance
Adequate insurance cover is essential to afford protection against fire, floods
or other natural disasters, as well as against personal liability in the event of
physical injury or damage to property. The cover and nature of the insurance
are usually specified in the agreement.
Maintenance is a prerequisite for the continued existence of the assets of
the enterprise. While inadequate provision for replacement, repairs and
maintenance could help to increase the profit of the enterprise in a particular
financial year, the eventual cost of repairs in subsequent years will have an
adverse effect on financial statements and the enterprise’s profit or loss position.
iv Representation on the board of directors
Creditors may insist on being represented on the board of directors in one
of three ways:
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(1)	Personal representation. The lender appoints representatives as full
members of the board, with the attendant powers.
(2)	Temporary representation. The lender reserves the right to appoint
members to the board, but does not necessarily exercise this right.
(3)	Delegated representation. A delegated representative of the lender attends
board meetings as an observer.
b Restrictive provisions
i
Operating capital required
The borrower must ensure that a specified minimum amount of operating
capital is available at all times in cash, accounts receivable and inventories.
This minimum is generally expressed in monetary terms, say R100 000.
ii External loans
The borrower is generally not permitted to negotiate any other medium- or
long-term loans before the term loan has been discharged, obviously to prevent
him from incurring additional costs which could reduce his operating capital
or adversely affect the lender’s interests.
iii Investment
The borrower is prohibited from investing in other enterprises, since this
would reduce his own funds.
iv Dividends
If the enterprise pays dividends, the amount is usually reduced and the rest
kept back as an accumulated reserve. In this way the lender increases the
safety of the term loan.
v Long-term leases
The rent paid for buildings and offices is a fixed cost which has the effect of
reducing the enterprise’s liquid assets. For this reason the term loan agreement
may limit the term of any lease to a maximum of three years.
vi Remuneration
In terms of the loan agreement, salary increases may be limited to a percentage
of profits after tax but before the passing of a dividend, so as to expand the
financial basis and prevent expenses from rising excessively.
vii Mergers
A merger could be either beneficial or detrimental to the enterprise. Since an
injudicious merger might increase the lender’s risk, mergers are also restricted
in the term loan agreement.
7.5.3.5 Revolving credit
Revolving credit is a type of unsecured term financing. The term typically
runs to three years and, as in the case of term loans, the interest rate is higher
than that of a normal bank overdraft. A revolving credit account, however,
entails a formal obligation by the bank to make a particular amount of credit
available to the enterprise over a given period.
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A bank which enters into a revolving credit agreement is legally bound to
ensure that it will have such funds available when required by the client. This
type of financing is eminently suited to enterprises that are uncertain about
their future financial needs. Borrowers therefore have access to the funds
during a period of uncertainty until they are able to make more permanent
arrangements.
The benefits of revolving credit are similar to those of unsecured short-term
financing. There are two disadvantages: first, the amount of credit allowed
is small and, secondly, the interest charges may be high, depending on the
method of calculation.
7.5.3.6 Sources of term financing
In South Africa, the primary lenders of medium-term credit are government
agencies, such as the Industrial Development Corporation and the Industrial
Financing Corporation. Commercial banks, general banks, merchant banks
and insurers also have funds available, but to a lesser extent.
7.5.3.7 Applicability to transport enterprises
Term loans are a fairly expensive method of financing, since the interest
rates do not differ much from those of short-term loans. Transport enterprises
therefore tend to prefer a form of long-term financing. However, two forms
of term financing – revolving credit and leasing – are of special importance.
Revolving credit is used because the enterprise is sure of the funds (for the
agreed period) for its fluctuating operating requirements. Leasing is commonly
used when insufficient investment capital is available. In this case the income
earned from the asset every month is used to pay the monthly expenditure.
Term financing plays an important role in cases where the life of certain capital
assets is fairly short in comparison with others. Examples are pump stations
for pipelines, ground equipment in air transport, vehicles in road transport,
and handling equipment (both on board and on land) in sea transport. Term
financing should not be seen in isolation, but considered in conjunction with
short- and long-term financing, so that the enterprise’s weighted average
capital cost can be kept as low as possible.
7.5.3.8 Summary
Term loans are more expensive than long-term credit, and management should
make sure that the expected earnings of the enterprise will more than cover
the cost of the type of capital it intends borrowing.

7.6 LONG-TERM FINANCING
7.6.1 Introduction
Long-term loan capital is vitally important for expansion, replacement of capital
assets, or both. The use of outside capital has advantages and disadvantages
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for an enterprise, and management should consider each aspect carefully
before coming to a decision on long-term capital.
Long-term credit is an important source of financing for the following reasons:
(1)	It is relatively inexpensive because interest on capital is tax-deductible.
(2)	It increases the value of the enterprise under certain conditions, such as
positive financial leverage.
Owner’s equity represents the core of the enterprise’s capital structure and
affects the acquisition of additional funds.
A listed company with sound finances is able to obtain capital on the stock
exchange, but it should be remembered that, in comparison with most other
forms of capital, share capital can be one of the most expensive forms of
financing. A discussion of the characteristics of each kind of long-term capital,
together with its pros and cons, and of the implications of the various kinds
of share issues falls outside the scope of this study guide for the following
reasons:
(1)	Most transport enterprises are too small to qualify for listing on the stock
exchange.
(2)	Potential investors are put off by the considerable risks to which the
transport sector is exposed.
(3)	Many transport enterprises are subsidiaries of larger companies which
make funds available to them.
However, we are not saying that transport enterprises are never listed on the
stock exchange. On the contrary, some exchanges in foreign countries are
geared solely to transport enterprises, especially sea and air transport, and
locally several transport enterprises are listed on the stock exchange.

7.6.2 The capital market
Long-term capital can be obtained in the capital market. This market is divided
into two sections:
(1) the primary market
(2) the secondary market
7.6.2.1 The primary market
The primary capital market holds the total savings of individuals, businesses
and non-commercial enterprises that wish to invest their funds in the form of
capital debt or shares. In the primary market there is a direct flow of capital
from the investor to the enterprise, or, in macroenomomic terms, between
the S and I factors (savings and investments). New or newly issued securities,
debentures or stocks are traded in this market.
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7.6.2.2 The secondary market
Secondary trading of listed shares and debentures takes place in the secondary
market. The enterprise is not affected by prices obtained in this market, nor
does it share in any profits or losses which may arise. The secondary market
is therefore essentially a paper market.

7.6.3 Secured and unsecured loans
As in the case of term loans, long-term loans are subdivided on the basis of
their negotiability and the security required.
7.6.3.1 Secured loans
A secured loan is one backed by fixed assets and is known as a mortgage.
This type of long-term capital is not negotiable and is reflected in the financial
statements of the borrower. Term and long-term financing are the same in
this regard.
7.6.3.2 Unsecured loans
An unsecured loan is not backed by assets or any other form of collateral
and is known as a debenture. This type of loan is highly negotiable because
ownership is determined by the right of possession of the debenture. The
terms and conditions of the loan appear on the certificate and the loan is
repaid on presentation of the debenture at maturity. This corresponds largely
to the pros and cons of unsecured term financing.
7.6.3.3 Pros and cons
The advantages of long-term financing are as follows:
(1)	Costs are known and limited. The interest rate (usually fixed at a constant
level) determines the cost of outside capital.
(2) Interest payments are deductible for tax purposes.
(3)	The flexible repayment options enable the enterprise to repay the loan
when it wishes.
The disadvantages are summarised as follows:
(1) Fixed interest charges increase the financial risk to the enterprise.
(2) Prepayment of the loan ahead of schedule is subject to a penalty.
(3)	The possibility of negotiating new loans decreases with each loan obtained
by the enterprise.

7.6.4 Sources of long-term financing
Whereas the banking sector is the primary lender of short-term and mediumterm capital, other institutions constitute the main sources of financing for
the capital market, namely:
•• long-term and short-term insurers
•• private pension and provident funds
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•• building societies
•• investment companies
•• public investment commissioners

7.6.5 Summary
Management should give careful thought to the potential effect of long-term
financing on the capital structure of the enterprise. The greater the business
risk, the more caution management will have to apply in subjecting the
enterprise to an additional financial burden.
Term financing and long-term financing can be regarded as synonymous, but
you should always remember the period of repayment.

7.7 LEASING AS A FORM OF FINANCING
7.7.1 Introduction
“ ‘How to succeed in business without really buying’ appears to be a fitting
description for business firms that have learned to utilise leasing as a profitable
and timely business tool” (Green 1978:5). The fundamental principle of
leasing is a separation of right of ownership and right of use. It provides
an alternative method of financing for acquiring the right of use to an asset
without the concomitant responsibilities of ownership.
7.7.2 Types of lease agreements
Three different forms of leasing are distinguished:
(1) sale and leaseback
(2) operating leases
(3) financial leases
7.7.2.1 Sale and leaseback
Under a sale and leaseback arrangement an asset, normally land or buildings,
is sold to a financial institution and the enterprise simultaneously enters into
an agreement to lease the property back from the financial institution for a
specified period at an agreed tariff. Normally, the seller immediately receives
the purchase price while at the same time retaining use of the property. The
lease payments are also sufficient to return the full purchase price plus interest
to the buyer over the given period.
a Applicability to transport enterprises
This is a common method of financing used by all modes of transport enterprises
to ensure that they can acquire office space, warehouses, loading space and
so on without large capital outlay. Organisations that are prepared to provide
this type of financing are mainly pension funds and insurance companies.
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7.7.2.2 Operating leases
Operating leases (also known as service leases) call for the lessor, besides
making available the asset and financing, to provide certain services, such
as maintenance, to ensure that the asset remains in good working order. The
cost of these services is generally built into the lease payments.
The lessor retains ownership of the asset at all times. The operating lease is
frequently not fully amortised. In other words, the payments are not sufficient
to recover the full cost of the asset from the lessee. Instead, the lessor expects
to recover his cost either in subsequent renewal periods or on disposal of
the leased equipment.
Finally, the operating lease frequently contains a cancellation clause, which
gives the lessee the right to cancel the lease and return the equipment before
expiry of the agreement. This is an important consideration for the lessee,
since it means that he can return the equipment if he no longer needs it or if
technological advances render it obsolete, in other words, when it becomes
economically obsolescent.
Various types of operating leases are found in practice, all of which conform
to the above characteristics.
7.7.2.3 Financial leases
A financial lease is one that
(1) cannot be cancelled (withdrawn)
(2) makes no provision for additional services, such as maintenance
(3)	is fully amortised, that is, the lessor receives rental payments equal to
the full price of the leased equipment
Typically, financial leases are arranged in the following way:
(1)	The lessee selects the equipment and negotiates the prices and delivery
terms with the manufacturer or distributor.
(2)	The lessee arranges with a bank or other financial institution to buy the
asset and to lease it to him.
(3)	The enterprise pays the financial institution the full price in equal
instalments plus interest on the annual unamortised balance. The lessee
is generally given the option to renew the lease on the expiry date.
It is sometimes difficult to determine whether a particular lease is an operating
or a financial lease. Financial leases are characterised by the following:
(1)	During the term of the lease, the lessee is unable to negotiate any
advantage to himself for purchasing the asset
(2)	The agreement is valid for the greater part of the asset’s economic life
and can contain an option to buy the asset at a market-related price.
(3) The lessor is not responsible for providing any additional services.
(4)	The lessee is responsible for all costs and for the operation of the
equipment.
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(5)	Should default by the lessee result in legal action and cancellation of
the contract, the lessor is entitled to damages, usually defined as the
difference between the unamortised portion of the agreed amount and
the income which the lessor is able to earn by again leasing the asset in
the market.
(6)	Upon expiry of the contract, ownership still vests in the lessor. The
agreement generally includes a provision to the effect that the lessee
has an option to buy the asset at a stated price.
A fourth type of lease contract, the leverage lease, is mentioned here simply
for the sake of completeness. For more information on leverage leases, consult
Green (1978:6) and Van Horne (1986:535).

7.7.3 Applicability to transport
The leasing of assets, either by operating or financial lease, is common in the
transport industry. Ships and aircraft are two of the best-known assets that are
leased. In rail transport, developed countries frequently lease tractive power
to developing countries. In road transport there are different schemes for
leasing motor vehicles. The fact that the price of capital assets in the transport
industry has shown a tendency to rise over the past twenty years, indicates
that this means of financing is gaining ground.
7.7.4 Pros and cons of leasing
Leasing has the following benefits:
(1)	Leasing requires a smaller cash outlay than buying. Liquid funds can be
put to more effective use in transactions that are directly profit-related
than to buy assets.
(2)	Leasing provides a method of making additional cash available through
tax relief.
(3)	Leasing can be used as a means of acquiring credit without having to
make use of the usual sources of credit.
(4)	Leasing increases liquidity and cash flow since assets are generating an
income while they are being paid for.
(5)	Leasing can be used as a hedge against inflation because the purchasing
power of future payments is constantly shrinking.
(6) Leasing facilitates budgeting because future costs are known.
(7)	Leasing ensures the use of an asset without the concomitant risk of
obsolescence or uncertain resale possibilities.
Leasing has the following disadvantages:
(1) The cost of leases (effective interest rate) is frequently high.
(2) The lessee has no right of ownership.
(3)	Leasing of property may give rise to problems, especially when it comes
to improvements.
(4)	If it is possible to use accelerated depreciation, owning may be less
expensive than leasing.
(5)	Such tax benefits as investment allowances and initial allowances accrue
to the lessor and may or may not be transferable to the lessee.
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7.7.5 Summary
Lease financing is gaining in popularity. Management should continuously
weigh up the pros and cons of leasing so that the cash flow of the enterprise
does not have a detrimental effect on its liquidity.
7.8 CONCLUSION
In this study unit we concentrated on the impact different forms of financing
may have for the enterprise in the long term. It is essential to determine a
clear policy on this matter, since different sources of finance have different
implications. As a prospective transport manager, you should always be fully
aware of what is happening in the world outside since you are the one that
has to decide on the best form of financing.
Financing should always be related to the earning capacity of the enterprise
and to its cost structure. These two aspects will largely determine whether
short- or long-term financing would be the most effective form of financing.

S elf - evaluation q uestions
(1) Discuss the financial function and tasks of financial management.
(2) What do you understand by the following terms?
(a) business risk
(b) financial risk
(3)	Why do unsecured medium-term loans restrict the decisionmaking ability
of management to a greater extent than other forms of financing? Give
reasons for your answer.
(4)	Explain how and why the cost of capital should be considered in profit
planning.
(5)	Evaluate “leasing” as a form of financing with reference to the influence
it may have on the enterprise’s liquidity and solvability.
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STUDY UNIT

8
Marketing management in transport
Contents
8.1 Introduction
8.2 Market research
8.3 Market segmentation
8.4 Summary
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit you should be able to:
•• identify the elements of the market research process
•• identify and define the types of market research
•• describe the importance of market segmentation as an aid in the marketing
of services

8.1 INTRODUCTION
In this study unit we focus on the strategic use of the information obtained
by means of market research. The data are used mainly for the segmentation
of the transport market and the selection of suitable target markets.
E xercise
Do you think it is important to do market research for a transport enterprise?
Discuss and give practical examples where necessary.
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8.2 MARKET RESEARCH
8.2.1 General
Marketing is based on the principle that, if users’ needs are satisfied to the
greatest possible extent, the enterprise will have happy clients who will not
easily change their carrier. In order to be successful in the market, operators
should organise and integrate their service and promotional efforts in a way
that will satisfy the needs of users. The decisions involved in selling services
to users should therefore be based on inputs obtained from communication
and negotiations with users.
Market research is a management aid to obtain feedback from users.
Unfortunately, many transport operators think of market research purely in
terms of questionnaires and user surveys which are used to determine current
users’ likes and dislikes with regard to existing services. This is a very narrow
view which fails to do justice to the real value of market research in profit
maximisation.

8.2.2 The task of market research
Market research has to establish all the facts about the requirements of potential
and existing users of the enterprise’s services. This requires a great deal more
than simply extrapolating trends and indicating how traffic between any two
points will fluctuate over a given planning period. Market research should
establish to what extent user requirements are changing so that the type and
nature of services offered can be adapted to suit the new requirements as
they occur.
Market research is made of three activities:
(1) research on markets, users and customers
(2) research on the marketing process, for instance sales and distribution
(3)	market information systems for regular, continuous collection and analysis
of data which can provide useful information to senior personnel
The broad task of market research can be carried out by means of the following
five distinct but related functions (Crumbridge 1966:49):
(1)	Providing a detailed projection of demand according to such criteria
as class, route and type of service, so that timetables for the sale of the
services can be compiled in good time.
(2)	Projecting demand as comprehensively as possible for an even longer
period so that decisions can be taken about the following:
(a)	type, size and number of vehicles required at certain places in the
future
(b) facilities, such as buildings, airports and stations
(c) total capital requirements
(d)	recruitment of personnel (and providing buildings for them to work
in)
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8.2.3 The market research process

No two projects are exactly alike in market research. Hence there is no
standard procedure that can be adopted in all studies. Figure 8.1 depicts the
general research process that can be used by an enterprise.
   




 
  
  



 


  
   


Figure 8.1
The market research process



  
   



8.2.3.1 Research objectives and definition of the problem

         

To start the research process, its objectives have to be defined. Once this has
been done, it is much easier to define the problem that is being investigated.
The research results will have limited value if the problem is defined in vague
terms, the wrong problem is defined, or the application of the research results
are not clearly stated (Kotler 1980:144).
In the determination of research objectives and the definition of the problem,
management can consider the following factors to facilitate their task:
(1) research on markets
(a)	analysing the market potential for existing services and determining
the demand for new services
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(b) characteristics of the market for transport services
(c) uncovering market trends
(d) analysing sales potential of particular markets
(2) research on services
(a)
(b)
(c)
(d)

users’ acceptance of planned new services
comparative studies of competing services
finding new uses for existing services
studying users’ dissatisfaction with services

(3) research on promotion
(a)
(b)
(c)
(d)

evaluating the effectiveness of advertising
selection of advertising media
motivational studies
evaluating methods to sell services now and in the future

(4) research on distribution policy
(a) distribution channels
(b) access to infrastructure
(c) making use of agents
(5) research on tariff policy
(a)
(b)
(c)
(d)

elasticity of demand
perceived prices
cost analyses
rate of return analyses

To ensure that the task of market research is performed effectively, management
must reflect carefully on what to research and why it should be researched.
8.2.3.2 Preliminary investigation
According to Lucas et al (1979:190), the object of the preliminary investigation
is to identify and define the marketing problem or opportunity, develop
hypotheses, formulate specific investigation objectives and compile an
appropriate information schedule.
Let us look at a bus transport enterprise by way of example. This enterprise
has identified a decline in passenger numbers and decides to establish the
reason for the decline. The aim of the investigation would be to identify the
reasons for the decline in passenger numbers, in other words, the causes of
the decline.
a Identifying and defining the marketing problem or opportunity
When one encounters a new problem, it has to be identified and defined.
The actual causes, nature and scope of the problem have to be uncovered,
and this can only be done by means of careful identification and definition.
This is a continuous process which will ensure that only relevant information
is collected which can be used to achieve the research objectives.
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From the formulation of the aim of the investigation one can infer that the
decline in passenger numbers is due to, for instance, pirate taxis on the routes
used by the enterprise.
b Developing hypotheses
The problem or opportunity that is defined should be narrowed down, since
a problem or opportunity with too wide a scope will require more than one
investigation. Many factors or variables may be the cause of a given problem,
which means that certain factors should be identified as an influence or cause.
This group of factors should be subjected to a preliminary investigation and,
if necessary, to a formal study, where they can be accepted or rejected.
To return to our example of bus transport: Possible hypotheses for the reasons
why there is a decline in passenger numbers are:
(1)
(2)
(3)
(4)

The routes overlap
Transport regulations are not strictly observed
Competitors provide service of a better quality (frequency, etc)
Poor communication to let users know about the service

Assumptions about possible solutions to the problem or ways to exploit the
opportunity should be made. A tentative solution or explanation is known
as a hypothesis. A hypothesis narrows down the scope of the investigation
and defines the focal point, the objectives of the study and the information
needed to reject or accept the hypothesis or hypotheses. Once the investigation
reveals that a particular hypothesis provides the solution, it is no longer a
hypothesis but a solution (Lucas et al 1979:191).
c Formulating the research objectives
In order to set objectives, one needs a thorough understanding of the problem
and the probable causes. The research objectives should not be described
in broad and general terms, but the elements of each should be spelled out
to ensure that they will be achieved. The best approach is to formulate and
write them down, discuss them from all angles and amend them if necessary.
The objectives serve as guidelines on what is expected of the investigation.
We can now formulate objectives for the aforementioned example with
reference to paragraph b:
(1)
(2)
(3)
(4)

Establish whether the routes actually overlap.
Determine whether transport regulations are being transgressed.
Establish whether competitors provide better quality service.
Determine whether there is adequate communication with users.

d Compiling a suitable information schedule
We need to consider the source and type of information required to test the
hypotheses and achieve the objectives. It is a good idea to compile a schedule
of all the hypotheses, and the source and type of information required for
each of them.
The information gleaned from the existing research objectives should be
tabulated so that the problems can be clearly seen and solutions found for
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them. If it becomes clear that the routes do overlap and that communication
with users is indeed poor, the enterprise can direct its efforts towards finding
solutions for the two problems.
e Research method
The preliminary investigation entails a situation analysis, more specifically,
a marketing audit (Lucas et al 1979:193). The first step is to sift through all
possible secondary information before primary information is collected,
as this is less expensive and time-consuming. The secondary information
may include internal secondary information (ie from sources inside the
enterprise, such as annual reports or research reports conducted on behalf
of the enterprise) as well as external secondary information (ie from sources
outside the enterprise). The first phase of the preliminary investigation is a
marketing audit which entails an objective evaluation of the enterprise’s
current marketing position. The audit is used to collect information about the
enterprise’s marketing objectives, policy and strategy with regard to services,
distribution, tariffs and marketing communication. The second phase of this
investigation takes the form of an informal study in which informed people
outside the enterprise are consulted. They can be asked to talk to bus users
on various routes about the service provided by the enterprise.
On the strength of the information gathered by means of the marketing audit
and the informal study, the causes of the problem may have become clear
and it may be possible to solve the problem at this stage without further
investigation or expenditure. Even if the problem has not been solved by
the preliminary study, it has nevertheless served its purpose, because the
problem has probably been defined in clear terms, the hypotheses have been
formulated more clearly and have possibly been reduced to only one or two,
the research objectives have been spelled out, and a more suitable information
schedule has been compiled – activities which are important prerequisites for
the formal investigation which entails the collection of primary information.
8.2.3.3 Formal investigation
a Aim
According to Lucas et al (1979:15), the object of a formal investigation is
to collect primary information which will facilitate the achievement of the
research objectives and, more specifically, the solution of the problem. The
remaining hypotheses must be accepted or rejected and a certain course of
action must be recommended. If the formal investigation is to succeed, there
can be no doubt about the research objectives and the data to be gathered to
achieve them. The formal investigation should therefore entail a well-directed
pursuing of the objectives through the collection of relevant information. If
this is not done, it means that the investigation is focusing on vague objectives
and that inadequate or irrelevant data may be collected.
b Method
The method selected will depend on the available time, funds, personnel
and facilities. The three methods which are mainly used to collect primary
information are the observation, experimental and survey methods.
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i
Observation method
Here the researcher collects information by directly observing the occurrence
or non-occurrence of an event or the behaviour of a user or respondent. No
questioning is necessary unless the observer wishes to clarify a point or gather
further information. For instance, researchers can be appointed to study specific
aspects, such as the convenience and times of boarding and alighting points.
ii Experimental method
This entails setting up a simulation model or a controlled experiment to
simulate the actual marketing situation as closely as possible. The idea is that
a small-scale experiment will provide valuable information which can be used
in planning a large-scale marketing plan and strategy. In other words, the
method can be used to test a selected hypothetical solution, measure the result
and determine whether it solves the problem. The best-known application
of the experimental method is the use of test marketing. For instance, in bus
transport the type of service envisaged could be tested on only one route to
determine its viability.
iii Survey method
This is the most common method of collecting primary marketing information.
When a survey is conducted, the researcher directly approaches the people or
institutions that can supply the required information. Sampling is a technique
often used in this method; in other words, a representative portion of the total
research population is studied.
The use of the various formal investigation methods can produce valuable
information that can be used to find a solution to the problem under
investigation.
8.2.3.4 Data analysis and preparation of report
The final step in market research is to analyse the information that has been
collected, interpret the findings and write a report. The end product represents
the researcher’s conclusions and recommendations which should be supported
by detailed analyses.
To ensure the success of the project, the researcher should conduct a followup study to determine whether his recommendations are being implemented
and if they are not, he should established why this is so.

8.2.4 Types of market research
A marketing approach provides an important basis for management, since
it can make a considerable contribution to the improvement of a carrier’s
financial position. In a marketing approach the enterprise’s resources are
applied in a way that will best serve customers’ needs. Two types of research
are required to achieve this.
Prospective research lays the foundation for the planning of the transport
programme. It enables the enterprise to identify potential users’ requirements
and to determine the characteristics of the service that will satisfy the demand.
Much of the research done in transport is prospective, in that users’ evaluation,
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preferences and behaviour with regard to transport alternatives are measured
and modelled. A wide range of sophisticated statistical techniques are available
for this type of analyses and they are used to identify segments for which
special marketing strategies should be designed.
Retrospective research is essential for the evaluation of transport programmes
that have already been implemented. It identifies the type and scope of the
response elicited by a specific transport programme. The most common
form of retrospective research is the use of demonstrations to evaluate new
transport services. Very little effort is made to systematically determine the
impact of changes to transport programmes (eg to tariffs and routes) and to
other aspects of transport (eg fuel costs, accessibility and parking facilities).
Retrospective research sometimes provides inadequate information on the
effect of a change since the evaluation methods used are not always sound. Be
that as it may, the object of retrospective research is to identify and measure
all the consequences directly attributable to a particular programme.
Quantification of the consequences of a transport programme has several
important functions. First, it provides a clear basis for the continuation,
modification or elimination of programmes. Sometimes programmes can be
implemented on a small scale, their effectiveness can be determined and only
those which produced favourable results will then be selected for largescale
implementation over the long term. Elimination or modification of ineffectual
programmes minimises the wasting of resources.
Secondly, comprehensive knowledge of the effect of a programme provides
feedback on the prospective research that has been conducted to develop
the programme and predict its impact. Confidence in prospective research
methods will be enhanced if a programme works as anticipated. In such
a case retrospective research, like prospective research, promotes a better
understanding of user behaviour in general. It therefore extends the basis of
knowledge that can be used for future planning and programme development.
Research clearly forms a significant part of the marketing approach to transport
management. Systematic programme evaluation provides an objective basis
for deciding whether to continue with a programme, to discontinue it or to
modify it. To bring the marketing research task to a successful conclusion,
market forecasts must be made to determine the prospects of the service and
the market.

8.2.5 Market forecasting
In market forecasting, the emphasis is not on the present situation, but on the
future market. For the purposes of this course, market forecasting is defined as
a realistic and quantitative estimate of the potential and/or effective demand
for a particular product in a specific geographical area over a given period in
a specific external marketing environment with a particular marketing effort
as input (Lucas et al 1979:224).
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There are three primary levels of market forecasting:
•• general economic or business forecasting
•• industry forecasting
•• enterprise forecasting
The forecast period can vary from very short to relatively long. Market
forecasting forms part of the marketing information system of an enterprise
or organisation. The general task of market forecasting is the same as that of
the marketing information system as a whole, namely to assist in the design of
management’s marketing mix; in other words, it provides important input for
the marketing decisionmaking process. Market forecasting remains a problem
for most services because of fluctuations that occur in the market from time
to time. Kotler (1976:208) remarks in this regard:
In the vast majority of markets, market demand and especially company
demand are not stable from one year to the next, and good forecasting becomes
a central factor in company success. The more unstable the demand, the more
important is forecast accuracy and the more elaborate is forecasting procedure.
Marketing management therefore has the major task of ensuring that market
forecasting has a scientific basis if the information is to serve as input in the
marketing of services.
The task of market forecasting is to:
(1)	produce quantitative and comparative data which reflect as accurately
as possible the current and future markets, as well as the factors that
influence them, so as to reduce the uncertainty in the external marketing
environment
(2)	lay down market forecasting guidelines in determining operational
marketing objectives, with due regard to the current and future state of
the market
(3) assist in identifying and defining marketing problems and/or opportunities
(4)	assist in solving marketing problems by means of specific forecasts and
measurements
We see, then, that market forecasting provides a better basis for decisionmaking.
Extensive use of market forecasting methods implies an analytical approach
to marketing decisionmaking by management (Lucas et al 1979:225).
Various market forecasting methods can be used to solve market forecasting
problems. Remember that the results obtained in this way are not isolated
factors, but should be seen in relation to the enterprise’s external and internal
marketing environments and its marketing effort.

8.3 MARKET SEGMENTATION
8.3.1 General
Market segmentation, one of the most powerful instruments in the hands
of marketers, is the guiding principle for any marketing mix. It entails the
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identification of homogeneous submarkets with fairly uniform transport
requirements within the total market for a specific type of service. The object
is to identify a market segment of the total market whose needs are most
neglected although it has the greatest growth potential. The marketer then
develops a unique marketing mix consisting of a particular combination of
service, tariff and distribution policies aimed at the needs of the submarket
in question.
The passenger transport market offers a wide range of opportunities for
market segmentation according to class, volume, type of need, geographical
area where clients are situated, transport distance and even the time of the
day when transport is needed. The boundaries between submarkets are
not absolute and they may overlap considerably. Once a submarket has
been identified, the transport operator can establish his terminal facilities in
the vicinity, adapt his vehicles to the needs of the market, and even adapt
the frequency and departure times of his transport service to the particular
transport requirements.
In the freight market, segmentation is based on, say, type of commodity, size
of consignment, geographical area where clients are situated or deliveries
are made, transport distance and the time of day when transport is needed.
It is obvious that segmentation is based on user requirements, such as frequency,
speed, tariff and safety, and it is dictated by the current circumstances of the
enterprise.
For example, a transport enterprise may concentrate on user requirements
which can be most effectively satisfied by the particular mode, such as doorto-door service. It could also refine its product to adapt it to user requirements,
which means that it would offer an adapted service via its product policy to
meet the needs of users. Road transport enterprises may offer, say, consolidated
freight services through the correct placement of consolidation facilities.
Each enterprise should decide which needs of which users it is going to satisfy.
Most markets are too large for one enterprise to provide all the services required
by all the users. In order to achieve its general and marketing objectives, the
enterprise needs to make a careful selection of a few target markets, rather
than attempting to satisfy all the users’ needs in all the markets.
An integral part of this process is a sound knowledge of the needs of each
target market and the means to develop the necessary services to satisfy
these needs. The demand for transport is made up from the demand of a
large number of submarkets (or market segments) which comprise users
with different characteristics (eg age, sex, occupation, industrial group and
income) who need transport for different purposes, with different frequencies,
at varying times of the day and between different destinations and origins.

8.3.2 Definition of market segmentation
According to De Coning et al (1974:94), market segmentation can be defined as
the determination of differences between users and potential users with regard
to specific attributes or a combination of attributes, followed by a division
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of the market into significant user groups to whom certain services can be
provided in a certain way and at a certain tariff (price). Market segmentation
can be regarded as a descriptive process in so far as individual differences as
well as group similarities are recognised. The concept of market segmentation
can be based on the assumptions that (1) users differ from one another, (2)
differences among users are related to differences in market behaviour, and
(3) different segments of users can be isolated in the total market.

8.3.3 Criteria and grounds for segmentation
The concept of differences in market potential should be emphasised, since it
is possible that only a limited number of market segments are susceptible to
the influence of marketing efforts. This demonstrates the necessity of criteria
that transport enterprises can use to identify significant market segments.
Kotler (1989:308) cites a number of criteria for market segmentation:
(1)	
Measurability, that is, the extent to which information on the characteristics
of the transport user can be obtained. Demographic attributes or other
criteria which are easy to determine are commonly used in market
segmentation for bus transport.
(2)	
Accessibility, that is, the extent to which the transport enterprise can
focus its marketing efforts on selected segments. For instance, a bus
transport enterprise should be able to analyse its service so as to evaluate
the suitability of alternative service plans that have been developed to
meet the needs of various user segments.
(3)	
Substantiality, that is, the extent to which market segments are sufficiently
large and/or profitable to justify special market treatment. It may be
possible to abandon plans for potential route extensions or other changes
since the geographical segment that is being considered would not meet
the predetermined standards for effective system operation.
(4)	
Stability, that is, the extent to which the selected segments manifest a
demand for transport services over time. For instance, steps taken to
equip buses for the disabled may be inappropriate since the segment in
question might not yield a sufficient demand for such services over time.
It might be possible to satisfy the needs of the disabled more effectively
through the use of other special vehicles.
Another important factor in the segmentation strategy of a transport enterprise
is the selection of appropriate grounds for market segmentation. The flow
diagram of the decisionmaking process in figure 8.2 depicts how segmentation
variables can be linked to the selection of a transport mode. The diagram
illustrates the stages through which an individual passenger goes when
selecting a mode for a specific trip (Lovelock 1975:104)
There is more than one way of segmenting markets. According to figure 8.2,
a market can be segmented in different ways by using different variables and
determining the variables that offer the best market opportunities. It may be
necessary to test the various segmentation variables either jointly or separately
to establish which of them are the most suitable.
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Figure 8.2
Correlation between segmentation variables and the choice of travel mode
Source: Kotler (1976:168)

According to Kotler (1976:168), the large number of variables can be used
to segment a market, although not all types of variables are present in each
segment. The following types of segmentation variables can usually be
distinguished:




  

     

...........
163

T R L 3701/1

(1)	
Geographic. The area in which the enterprise wishes to provide its
services, usually the one which offers most advantages.
(2)	
Demographic. Users are grouped according to such variables as sex, age
and occupation.
(3)	
Psychographic. The role of personality traits in users’ need for and
selection of services.
(4) Benefits. The benefits of a particular service are the sole criterion.
(5)	
Frequency of use. This is divided into regular users, moderate users and
nonusers.
To explain these aspects more clearly, we look at the bases for segmentation
in the bus transport market (see table 8.1).
(1) Demographic characteristics of bus transport users
(a)
(b)
(c)
(d)
(e)

Sex
Age
Family life cycle
Socioeconomic factors
Language

(2) Travel behaviour variables
(a)
(b)
(c)
(d)
(e)

Availability of motor vehicle
Frequency of use
Purpose of trip
Limitation of choice
Locative aspects

(3) Psychographic characteristics
(a)
(b)
(c)
(d)

Attitudes
Perceptions
Incentives
Intentions

(4) Levels of knowledge and awareness
(5) Benefits
(a)
(b)
(c)
(d)
(e)

Cost savings
Accessibility
Resting time savings
Reading opportunities
Resting time options

In order to segment effectively, the enterprise has to reflect carefully before
identifying the variables that can be used in the segmentation process so that
users can be classified according to these groups of variables.
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8.3.4 Use of market segmentation
The variety of bases for segmentation is complemented by a variety of uses
for segmentation. Four primary uses can be distinguished:
(1)	Demand forecast models can be improved by the development of
models for specific segments. The criteria for effective segmentation were
described in section 8.3.3. These criteria can be used in conjunction
with criteria relating to travel behaviour and service option planning
to compare alternative segmentation bases. The different bases can be
evaluated in terms of the said criteria and the total benefits for transport
planning accruing from each base. Evaluation of the bases will enable
the enterprise to decide which of them will be most effective as a basis
for planning the marketing strategy.
(2)	Segmentation can facilitate the development and marketing of transport
services. It makes it easier to plan specific marketing strategies for the
various market segments. User information can be disseminated more
effectively in that the enterprise can endeavour to provide the right
information to the right segment at the right moment.
	Segmentation enables the enterprise to develop special services and
establish their acceptability to the various segments, so that it can
decide in which segments the services should be continued. Information
obtained by testing the segments and by collecting more comprehensive
information about them can be used to provide more detailed information
at bus stops and thus provide better service.
	By establishing the correlation between certain demographic and trip
characteristics on the one hand and information patterns on the other,
important market segments can be identified for which the right information
should be disseminated. This ensures that the right information is supplied
to the right segment and that appropriate information about segments is
obtained. This facilitates planning and the marketing of services for the
segments concerned.
(3) Segmentation can assist the analysis and evaluation of transport policy.
	For example, it can be used to determine whether specific sections of
the public support or oppose the policy of a bus transport enterprise. It
is a political reality that people may support the subsidisation of a public
transport system without actually using the service. Segmentation based
on general attitudes is more useful for identifying groups who support or
oppose transport policies than for explaining travel behaviour. The use of
specific attitudinal segments (groups sensitive to specific improvements
in transport developments and marketing) has the most direct practical
utility for transport management since these segments display their
attitudes clearly.
(4)	Segmentation can provide guidelines for management on how users
in certain segments feel about the satisfaction of their transport needs.
Thorough analysis of the various segments will provide sufficient
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information about users’ requirements with regard to service planning
and implementation. In order to attain the broad objectives of bus
transport – decreasing the volume of private motor vehicle traffic for
the purposes of energy conservation and the reduction of the accident
rate, and improving the mobility of people who lack access to suitable
transport – it may be necessary to encourage users in certain segments
of the population to support transport services.
Once segmentation has been accomplished, market research has to determine
the further needs of the various segments and to monitor and evaluate the
need satisfaction achieved by various strategies. Thus segmentation can inform
management what users expect of the service so that a marketing strategy can
be planned accordingly. Segmentation also enables transport marketers and
planners to exploit opportunities rather than merely to react to problems. A
greater focus on segmentation will provide valuable guidelines on transport
planning, which will enable transport enterprises to benefit from the efficient
marketing of their services.

8.3.5 Economics of market segmentation
Market segmentation is an expensive process. There are costs involved in
the collection of the data required to ensure effective segmentation and in
the development and implementation of strategies, plans and programmes
for each segment. We examine three aspects of the economics of market
segmentation: (1) How does the degree of segmentation affect the costs?
(2) How does the marketing mix for each segment affect the economics
of segmentation? (3) How do the characteristics of the segments affect the
operating costs in each segment?
8.3.5.1 Segmentation costs
Collecting the data to use as a basis for market segmentation is an expensive
process. There are the variable costs of employing people to conduct the
market research, and the fixed costs relating to the direct costs and overheads of
the management personnel who have to hire and manage the market research
team (if it is an outside team), and who are responsible for the analysis of
the data so that decisions can be made on how best to segment the market.
Other costs are those incurred for the development of strategies, plans and
programmes to persuade each segment to use the services of the enterprise.
These costs include administrative costs and the cost of developing services,
tariff schedules, advertising programmes and special efforts to persuade each
segment to use the enterprise’s services. Services that meet the needs of one
market segment are rarely suitable for another segment. The same applies to
the other elements of the marketing mix.
A third type of cost involved in segmentation is that of implementing the
various programmes and monitoring their effectiveness. For instance, it can
be an expensive process to establish the effectiveness of different advertising
campaigns in various market segments, especially if one considers the
administrative work involved.
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The benefits of segmentation, namely increased use of the service, higher
returns of scale and marginal profits, should justify its costs. Administrative
costs are likely to increase progressively as the number of segments served
individually increase. As the size of each additional segment decreases, the
possibility of a profitable approach to the segment will probably decline as
well, although the diminishing-returns curve will depend on the nature of
the service, the degree of standardisation of the equipment used and other
service, marketing and administrative factors. The main point to bear in mind
is that market segmentation is expensive. Remember also that costs will rise in
conjunction with an increase in the degree of segmentation (possibly gauged
by the differences between segments) and the number of segments served.
8.3.5.2 Marketing mix and the economics of segmentation
The cost of segmentation is closely related to an enterprise’s approach to a
segmented market. Certain parts of the marketing mix are less expensive to
differentiate than others. Figure 8.3 provides an example of the differences in
the direct costs involved in four important elements of the overall marketing
process.
The least expensive of the four elements is market selection. When the data
required for segmentation have been collected and analysed, management can
decide whether or not to serve certain markets. The direct cost of selecting a
market is low and includes mainly management and administrative activities.
There may also be a certain amount of opportunity cost, for instance when
management decides not to serve a profitable market.
The next fairly inexpensive element is to develop the appropriate
marketing communication for each segment – the impact of such communication
is likewise relatively small. Higher up on the scale are specialised tariff policies.
They are difficult to administer, especially if the differences between the
services are insignificant. The most expensive part of market segmentation
is to develop specialised services for each segment. A great deal of funds is
necessary for the development, testing and introduction of specialised services.
Figure 8.3 also reflects the potential impact of a specialised programme on a
target market segment. Communication, particularly advertising, usually has
the least impact on the segment, while special tariffs and services policies have
the greatest impact. The cost of changing the services for special segments
depends on the nature of the service and the extent of standardisation possible
in the various services.
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Figure 8.3
Direct cost of the use of market segmentation



 

 

8.3.5.3 Cost of service in each segment
Thus far we have shown that the direct cost of segmentation is a function of
the degree of segmentation and the marketing approach adopted in response
to the needs of the segments. A third factor that affects the cost of segmentation
is the selection of specific market segments. The decision of which segments
to choose has to be based on the concept of efficiency. This is calculated by
dividing the number of potential users of a service in each market segment
by the size of the segment. In other words, efficiency relates to the density
of potential good users in the population of the market segment.
Many enterprises therefore have to select the market segments that will be
most beneficial to them. (For instance, road transport enterprises would not
be inclined to serve the mass transport market since it would be expensive
to purchase enough vehicles to serve the market effectively.) The density of a
segment is an important consideration when deciding whether or not to serve
a segment, since it relates directly to the effectiveness of communication – in
high-density segments the enterprise can obtain better results by means of a
limited communication budget.
The cost of segmenting a market is depicted in figure 8.4
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Figure 8.4
Degree of segmentation

The direct cost of segmenting a market depends on the enterprise’s approach
to the market segments (as measured by the marketing mix applicable to each
segment). The direct cost of segmenting markets increases with the number
of segments to be served. These two aspects are combined in the direct cost
curve shown in figure 8.4.
The opportunity cost of the non-service of each additional segment
correspondingly decreases with further segmentation, assuming that the
most profitable segments are served first. This is illustrated in figure 8.4 by
the opportunity cost curve which slopes from left to right. The shapes of the
two curves are important. The opportunity cost curve falls at a decreasing
rate as segmentation increases, since each new segment that has to be served
becomes smaller and offers less profit potential (or less opportunity cost, if
profit potential is disregarded).
Since less effective approaches are adopted towards the segments, the profit
potential (or the opportunity loss, if profit is disregarded) is increasingly
curtailed. The direct cost curve, on the other hand, rises at an increasing rate
according to the same principles. The result of combining opportunity and
direct costs is the total cost curve which has a parabolic shape, as shown
in figure 8.4. Although it is impossible to determine precisely where the
optimum point is, it is important to remember that there is an optimum degree
of segmentation for each market at a given moment.

8.3.6 Benefits of market segmentation
By compartmentalising the total market, the enterprise is able to concentrate
on the marketing of its service.
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The following benefits derive from market segmentation:
(1)	Research “in segments” may reveal opportunities that might initially have
been overlooked by other competitors.
(2)	Marketing plans and programmes that focus on individual segments can
make the application of marketing budgets more effective.
(3)	In highly competitive markets, the exploitation of one or two small
market segments might be the only practical strategy through which a
small enterprise with limited human and financial resources can survive.
(4)	Once the particular needs of specific market segments within the total
market are known, the enterprise can adapt its service to those needs.
(5)	Instead of having only one marketing mix for the entire market, the
enterprise can develop individual marketing mixes for the distinct needs
of each segment.
(6) Service differentiation is easier to achieve in selected market segments.
(7)	It is easier to define the market in terms of user needs and the reasons
why certain goods or services are purchased or used.
(8)	The initiation of specific marketing programmes facilitates the achievement
of the marketing objective.
(9)	Market segmentation makes it easier to plan, manage and control
marketing efforts and objectives.
(10) Marketing objectives can be set in a more objective manner.

8.3.7 Target market selection
The selection of a market segment or target market depends partly on the
quantity and quality of the information collected through market research.
Management (especially in the marketing section) has to obtain information
on all the facets of a specific target market (that is, the potential of a certain
market has to be identified and defined, because at some stage management
will have to develop a policy and strategy for it).
It is normally not possible to serve the total transport market by means of the
available resources or facilities. It is therefore divided into target markets so
that the enterprise can concentrate its forces on one or more target markets.
Target markets are selected from a range of homogeneous markets on the basis
of the information collected and certain user characteristics and responses. At
this stage an enterprise has to choose between three broad market selection
strategies (Kotler 1980:309–310):
Undifferentiated marketing. This occurs when an enterprise does not
(1)	
apply market segmentation but develops the service and marketing
strategy to appeal to all transport users in the total transport market to
make use of, say, bus transport. It uses mass advertising and distribution
and relatively standardised promotional messages. This approach to the
target market is appropriate in the case of homogeneous services and is
often justified on the grounds of cost savings on advertising and market
research. Undifferentiated marketing is usually the most simple and least
expensive approach to marketing and provides a basis on which to build
a more sophisticated and effective marketing approach.
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(2)	
Differentiated marketing. In this type of marketing the enterprise tends
to operate in two or more segments of the total market. The market is
segmented on the basis of the different needs of users.
	The enterprise employs various marketing strategies to persuade users to
make greater use of its services. Through the variation in its marketing
mixes for different segments, it endeavours to sell a greater volume
of services and enhance service acceptance in each market segment
which, in turn, will strengthen the services provided by the enterprise.
For instance, in an effort to attract more passengers in off-peak times,
the enterprise might look more closely at lower bus tariffs during these
periods when traffic congestion does not have such a great impact on
costs. Potential passengers for this strategy include housewives, the
elderly and other shoppers.
	Differentiated marketing can be more expensive than undifferentiated
marketing since different marketing mixes have to be compiled to market
the services in the various segments. The higher investment is, however,
justified by the higher income from a greater number of passengers.
(3)	
Concentrated marketing. An enterprise which adopts this marketing
strategy does not focus on the entire market but selects a single market
segment or target market for which it develops a service with unique
characteristics and qualities. It is an attempt to secure a greater market
share in that segment (as a result of greater familiarity with its requirements)
and then to specialise in that area and exploit the resultant production
and marketing cost benefits.
However, in deciding on an approach to a market, the enterprise has to
consider its own characteristics, the service to be provided and the market
it wishes to serve. These factors have a great influence on the selection of a
target market strategy, and we shall examine them briefly (Kotler 1980:314):
Capacity of the enterprise. If its resources are too limited to cover the
(1)	
entire market, the enterprise may consider an alternative strategy of
concentrated or selected market coverage.
(2)	
Product homogeneity. Homogeneous services call for undifferentiated
market segment coverage, while services with marked differences are
better suited to differentiated and concentrated coverage.
(3)	
Life cycle phase of service in the target market segment. The marketer’s
objective is to develop a primary demand for which undifferentiated
market segment coverage would be the appropriate strategy. Alternatively,
the enterprise can concentrate on a single market segment. In the mature
stage of the service life cycle, enterprises are inclined to adopt a strategy
of differentiated market segment coverage.
(4)	
Market segment homogeneity. A strategy of undifferentiated market
segment coverage would probably be best where users have the same
preferences, use more or less the same quantities over a given period and
respond in much the same way to marketing communication stimuli.
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(5)	
Competitive market strategies. When competitors actively adopt market
segmentation strategies, the enterprise can compete on the basis of
undifferentiated market coverage. On the other hand, when competitors
employ strategies of undifferentiated market coverage, an enterprise may
benefit from a differentiated marketing strategy if some of the abovementioned factors are in its favour.
The marketing of services in target markets is governed by the same principles
as those of products, except for minor differences in the basic elements which
can, or cannot, be measured, such as tangibility. In other words, management’s
planning of a policy and strategy for a target market where an urban train
service (an intangible product) is being marketed would differ substantially
from the marketing of a tangible product in the same target market.
In the marketing of urban train services, the available data provide an indication
of the target market(s) that can be selected from the total transport market.
Because of the population structure in South Africa, ethnic groups live in
separate areas, which makes certain demands on the transport market. Such
factors as train frequency, capacity, speed, quality and price should be
considered in determining the marketing policy and strategy for the target
market (Agenbag 1981:28–29).
To reap the benefits of focusing the enterprise’s marketing efforts more
intensively on the needs of the market, the enterprise needs to reflect carefully
before deciding on its service, price, distribution and marketing communication
policies in each target market.

8.4 SUMMARY
In this study unit we discussed the use of market research and segmentation
to illustrate how a transport enterprise can benefit from these activities. Once
the enterprise has determined the needs of the market through its market
research, it can decide whether or not to serve the market as a whole and
how to approach the marketing of its services in the various markets.
S elf - evaluation q uestions
(1) Discuss the task of market research briefly.
(2) Discuss the market research process in detail.
(3)	Write notes on the types of market research that can be applied in
transport enterprises.
(4) Write notes on market forecasting.
(5) Discuss market segmentation in detail.
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STUDY UNIT

9
Operation management in transport
Contents
9.1 Introduction
9.2 Historical evolution of production and operation management
9.3 Concept of production
9.4 Production system
9.5 Production management
9.6 Operating system
9.7 Operations management
9.8 Managing global operations
9.9 Scope of production and operations management
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit you should be able to:
•• differentiate between a production and an operation manager
•• discuss the importance of production and operations managers
•• describe the importance of managing the global operations management

9.1 INTRODUCTION
Production/operations management is the process, which combines and
transforms various resources used in the production/operations subsystem of
the organisation into value-added products/services in a controlled manner as
per the policies of the organization. Therefore, it is that part of an organisation,
which is concerned with the transformation of a range of inputs into the
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required products/services having the requisite quality level. The set of
interrelated management activities, which are involved in manufacturing
certain products, is known as production management. If the same concept is
extended to services management, then the corresponding set of management
activities is known as operations management.

9.2 HISTORICAL EVOLUTION OF PRODUCTION AND OPERATIONS
MANAGEMENT
For over two centuries operations and production management has been
recognised as an important factor in a country’s economic growth. The
traditional view of manufacturing management began in the eighteenth century
when Adam Smith recognised the economic benefits of specialisation of
labour. He recommended breaking jobs down into subtasks and allocating
workers to specialised tasks in which they would become highly skilled and
efficient. In the early twentieth century, F.W. Taylor implemented Smith’s
theories and developed scientific management. From then till 1930, many
techniques were developed according to the traditional view. Brief information
about the contributions to manufacturing management is shown in Table 1.1.
TABLE 9.1
Historical summary of operations management
Date/Contribution/ Contributor
1776

Specialization of labour in manufacturing Adam Smith

1799

Interchangeable parts, cost accounting Eli Whitney and others

1832	Division of labour by skill; assignment of jobs by skill; basics of
time study Charles Babbage
1900 	Scientific management of time study and work study developed;
dividing planning and doing of work Frederick W. Taylor
1900

Motion of study of jobs Frank B. Gilbreth

1901	Scheduling techniques for employees, machines jobs in
manufacturing Henry L. Gantt
1915

Economic lot sizes for inventory control, F.W. Harris

1927

Human relations; the Hawthorne studies, Elton Mayo

1931	Statistical inference applied to product quality: quality control
charts, W.A. Shewart
1935	Statistical sampling applied to quality control: inspection sampling
plans, H.F. Dodge & H.G. Roming
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Date/Contribution/ Contributor
1940	Operations research applications in World War II, P.M. Blacker
and others.
1946

Digital computer, John Mauchly and J.P. Eckert

1947	Linear programming G.B. Dantzig, Williams & others
1950 	Mathematical programming, on-linear and stochastic A. Charnes,
W.W. Cooper processes & others
1951	Commercial digital computer: large-scale computations available.
Sperry Univac
1960	Organisational behaviour: continued study of people at work L.
Cummings, L. Porter
1970 	Integrating operations into overall strategy and policy, W. Skinner J.
Orlicky and Computer applications to manufacturing, Scheduling
G. Wright and control, Material requirement planning (MRP)
1980 	Quality and productivity applications from Japan: W.E. Deming
and robotics, CAD-CAM J. Juran.
Production management became the acceptable term from the 1930s to
the 1950s. As F.W. Taylor’s works become more widely known, managers
developed techniques that focused on economic efficiency in manufacturing.
Workers were studied in great detail to eliminate wasteful efforts and
achieve greater efficiency. At the same time, psychologists, socialists and
other social scientists began to study people and human behaviour in the
working environment. In addition, economists, mathematicians, and computer
specialists contributed newer, more sophisticated analytical approaches.
With the 1970s emerges two distinct changes in our views. The most obvious
of these, reflected in the new name operations management was a shift
in the service and manufacturing sectors of the economy. As the service
sector became more prominent, the change from ‘production’ to ‘operations’
emphasised the broadening of our field to service organizations. The second,
more suitable change was the beginning of an emphasis on synthesis, rather
than just analysis, in management practices.
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Ac tivit y 9.1
What do you understand by the term production management?
Differentiate between production and operation management.

9.3 CONCEPT OF PRODUCTION
The production function is that part of an organisation, which is concerned
with the transformation of a range of inputs into the required outputs (products)
having the requisite quality level. Production is defined as “the step-by-step
conversion of one form of material into another form through chemical or
mechanical processes to create or enhance the utility of the product to the
user.” Thus production is a value addition process. At each stage of processing,
there will be value added. Edwood Buffa defines production as ‘a process by
which goods and services are created’. Some examples of production are:
manufacturing custom-made products like boilers with a specific capacity,
constructing flats, some structural fabrication works for selected customers,
etc, and manufacturing standardised products like, cars, buses, motor cycles,
radios, televisions, etc
Feedback: Activity 9.1
Refer to section 9.3 and 9.6 in this study unit.

9.4 PRODUCTION SYSTEM
The production system of an organisation is that part, which produces products
of an organisation. It is that activity whereby resources, flowing within a
defined system, are combined and transformed in a controlled manner to
add value in accordance with the policies communicated by management.
A simplified production system is shown above. The production system has
the following characteristics:
1.	Production is an organised activity, so every production system has an
objective.
2. The system transforms the various inputs to useful outputs.
3. It does not operate in isolation from the other organisation systems.
4.	There exists a feedback about the activities, which is essential to control
and improve system performance.

9.4.1 Classification of Production Systems
Production systems can be classified as Job Shop, Batch, Mass and Continuous
Production Systems.

...........
176

S T U DY U N I T 9 : O p e r at i o n m a n a g e m e nt i n t r a nsp o r t

Continuous
Production
Production/
Operations
Volume

Mass
Production
Batch
Production
Job-Shop
Production
Output/Product Variety
Figure 9.1
Classification of production system
9.4.1.1 Job shop production
Job shop production are characterised by manufacturing of one or a small
quantity of products designed and produced as per the specification of
customers within a prefixed time and cost. The distinguishing feature of this
is low volume and high variety of products. A job shop comprises of general
purpose machines arranged into different departments. Each job demands
unique technological requirements, demands processing on machines in a
certain sequence.
Characteristics
The job shop production system is followed when there is:
1. High variety of products and low volume.
2. Use of general purpose machines and facilities.
3.	Highly skilled operators who can take up each job as a challenge because
of uniqueness.
4. A large inventory of materials, tools, parts.
5.	Detailed planning essential for sequencing the requirements of each
product, capacities for each work centre and order priorities.
Advantages
Following are the advantages of job shop production:
1.	Because of general purpose machines and facilities a variety of products
can be produced.
2.	Operators will become more skilled and competent as each job gives
them learning opportunities.
3. Full potential of operators can be utilised.
4. Opportunity exists for creative methods and innovative ideas.
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Limitations
Following are the limitations of job shop production:
1.
2.
3.
4.

Higher cost due to frequent set up changes.
Higher level of inventory at all levels and hence higher inventory cost.
Production planning is complicated.
Larger space requirements.

9.4.1.2 Batch production
Batch production is defined by American Production and Inventory Control
Society (APICS) as “a form of manufacturing in which the job passes through
the functional departments in lots or batches and each lot may have a different
routing.” It is characterised by the manufacture of a limited number of products
produced at regular intervals and stocked awaiting sales.
Characteristics
The batch production system is used under the following circumstances:
1. When there is shorter production runs.
2. When plants and machinery are flexible.
3.	When plant and machinery set up is used for the production of items in
a batch and change of set up is required for processing the next batch.
4.	When manufacturing lead time and cost are lower as compared to job
order production.
Advantages
Following are the advantages of batch production:
1.
2.
3.
4.
5.
6.

Better utilisation of plants and machinery.
Promotes functional specialisation.
Cost per unit is lower compared to job order production.
Lower investment in plants and machinery.
Flexibility to accommodate and process a number of products.
Job satisfaction exists for operators.

Limitations
Following are the limitations of batch production:
1.
2.
3.
4.

Material handling is complex because of irregular and longer flows.
Production planning and control is complex.
Work in process inventory is higher compared to continuous production.
Higher set up costs due to frequent changes in set up.

9.4.1.3 Mass production
Manufacture of discrete parts or assemblies using a continuous process is called
mass production. This production system is justified by very large volumes of
production. The machines are arranged in a line or product layout. Product
and process standardisation exists and all outputs follow the same path.
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Characteristics
Mass production is used under the following circumstances:
1. Standardisation of product and process sequence.
2.	Dedicated special purpose machines having higher production capacities
and output rates.
3. Large volume of products.
4. Shorter cycle time of production.
5. Lower in process inventory.
6. Perfectly balanced production lines.
7.	Flow of materials, components and parts is continuous and without any
back tracking.
8. Production planning and control is easy.
9. Material handling can be completely automatic.
Advantages
Following are the advantages of mass production:
1.
2.
3.
4.
5.

Higher rate of production with reduced cycle time.
Higher capacity utilisation due to line balancing.
Less skilled operators are required.
Low process inventory.
Manufacturing cost per unit is low.

Limitations
Following are the limitations of mass production:
1.
2.
3.
4.

Breakdown of one machine will stop an entire production line.
Line layout needs major change with the changes in the product design.
High investment in production facilities.
The cycle time is determined by the slowest operation.

9.4.1.4 Continuous production
Production facilities are arranged as per the sequence of production operations
from the first operations to the finished product. The items are made to flow
through the sequence of operations through material handling devices such
as conveyors, transfer devices, etc.
Characteristics
Continuous production is used under the following circumstances:
1.
2.
3.
4.
5.

Dedicated plant and equipment with zero flexibility.
Material handling is fully automated.
Process follows a predetermined sequence of operations.
Component materials cannot be readily identified with final product.
Planning and scheduling is a routine action.

...........
179

T R L 3701/1

Advantages
Following are the advantages of continuous production:
1. Standardisation of product and process sequence.
2. Higher rate of production with reduced cycle time.
3. Higher capacity utilisation due to line balancing.
4.	Manpower is not required for material handling as it is completely
automatic.
5. Person with limited skills can be used on the production line.
6. Unit cost is lower due to high volume of production.
Limitations
Following are the limitations of continuous production:
1.	Flexibility to accommodate and process a number of products does not
exist.
2. Very high investment for setting flow lines.
3. Product differentiation is limited.

9.5 PRODUCTION MANAGEMENT
Production management is a process of planning, organising, directing and
controlling the activities of the production function. It combines and transforms
various resources used in the production subsystem of the organisation
into value added products in a controlled manner as per the policies of the
organisation.
E.S. Buffa defines production management as, “Production management
deals with decisionmaking related to production processes so that the resulting
goods or services are produced according to specifications, in the amount
and by the schedule demanded and out of minimum cost.”

9.5.1 Objectives of Production Management
The objective of the production management is “to produce goods and services
of right quality and quantity at the right time and right manufacturing cost”.
1 Right quality
The quality of a product is established based upon the customer’s needs.
The right quality is not necessarily the best quality. It is determined by the
cost of the product and the technical characteristics as suited to the specific
requirements.
2 Right quantity
The manufacturing organisation should produce the products in the right
numbers. If they are produced in excess of demand the capital will block up
in the form of inventory and if the quantity is produced in short of demand,
it leads to shortage of products.

...........
180

S T U DY U N I T 9 : O p e r at i o n m a n a g e m e nt i n t r a nsp o r t

3 Right time
Timeliness of delivery is one of the important parameters to judge the
effectiveness of a production department. So, the production department
has to make the optimal utilisation of input resources to achieve its objective.
4 Right manufacturing cost
Manufacturing costs are established before the product is actually manufactured.
Hence, all attempts should be made to produce the products at pre-established
cost, so as to reduce the variation between actual and the standard (preestablished) cost.

Ac tivit y 9. 2
Is there any difference between manufacturing operations and services?

9.6 OPERATING SYSTEM
An operating system converts inputs in order to provide outputs which are
required by a customer. It converts physical resources into outputs, the
function of which is to satisfy customer wants, ie to provide some utility for
the customer. In some of the organisations the product is physical (hotels)
while in others it is a service (hospitals). Bus and taxi services, tailors, hospitals
and builders are examples of operating systems.
Everett E. Adam & Ronald J. Ebert define an operating system as follows: “An
operating system ( function) of an organisation is the part of an organisation
that produces the organisation’s physical goods and services.”
Ray Wild defines an operating system as follows: “An operating system is a
configuration of resources combined for the provision of goods or services.”

9.6.1 Concept of Operations
An operation is defined in terms of the mission it serves for the organisation,
technology it employs and the human and managerial processes it involves.
Operations in an organisation can be categorised into manufacturing operations
and service operations. Manufacturing operations is a conversion process that
includes manufacturing and yields a tangible output: a product, whereas, a
conversion process that includes service yields an intangible output: a deed,
a performance, an effort.
Feedback: Activity 9.2
Refer to section 9.6.2 below

9.6.2 Distinction between Manufacturing Operations and Service
Operations
The following characteristics can be considered for distinguishing manufacturing
operations from service operations:
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1.
2.
3.
4.
5.
6.

Tangible/Intangible nature of output
Consumption of output
Nature of work (job)
Degree of customer contact
Customer participation in conversion
Measurement of performance

Manufacturing is characterised by tangible outputs (products), outputs that
customers consume over time, jobs that use less labour and more equipment,
little customer contact, no customer participation in the conversion process
(in production) and sophisticated methods for measuring production activities
and resource consumption as products are made. Service is characterised
by intangible outputs, outputs that customers consume immediately, jobs
that use more labour and less equipment, direct consumer contact, frequent
customer participation in the conversion process and elementary methods for
measuring conversion activities and resource consumption. Some services
are equipment-based such as railroad services, telephone services and some
are people-based such as tax consultant services, hair styling, etc.

E xercise
How do you manage or plan for operations in your respective organisation?

9.7 OPERATIONS MANAGEMENT
9.7.1 A Framework for Managing Operations
Managing operations can be enclosed in a frame of general management
functions as shown in Fig. 9.2. Operation managers are concerned with
planning, organising and controlling the activities which affect human
behaviour through models.
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Figure 9.2
General model for managing operations

PLANNING
Activities that establish a course of action and guide future decisionmaking
is planning.

The operations manager defines the objectives for the operations subsystem
of the organisation and the policies and procedures for achieving the
objectives. This stage includes clarifying the role and focus of operations in
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the organisation’s overall strategy. It also involves product planning, facility
designing and using the conversion process.
ORGANISING
Activities that establish a structure of tasks and authority.
Operation managers establish a structure of roles and the flow of information
within the operations subsystem. They determine the activities required to
achieve the goals and assign authority and responsibility for carrying them out.
CONTROLLING
Activities that assure the actual performance in accordance with planned
performance.
To ensure that the plans for the operations subsystems are accomplished,
the operations manager must exercise control by measuring actual outputs
and comparing these to planned operations management. Controlling costs,
quality and schedules are the important functions here.
BEHAVIOUR
Operation managers are concerned with how their efforts to plan, organise and
control affect human behaviour. They also want to know how the behaviour
of subordinates can affect management’s planning, organising and controlling
actions. Their interest lies in decisionmaking behaviour.
MODELS
As operation managers plan, organise, and control the conversion process,
they encounter many problems and must make many decisions. They can
simplify their difficulties using models like aggregate planning models for
examining how best to use existing capacity in the short term, breakeven
analysis to identify breakeven volumes, linear programming and computer
simulation for capacity utilisation, decision tree analysis for long-term capacity
problems of facility expansion, simple median models for determining best
locations of facilities, etc.

9.7.2 Objectives of Operations Management
Objectives of operations management can be categorised into customer
service and resource utilisation.
CUSTOMER SERVICE
The first objective of operating systems is that the customer service should
satisfy what the customer wants. Therefore, customer service is a key objective
of operations management. The operating system must provide something
to a specification which can satisfy the customer in terms of cost and timing.
Thus, primary objectives can be satisfied by providing the ‘right thing at a
right price at the right time’. These aspects of customer service – specification,
cost and timing – are described for four functions in Table 9.2. They are the
principal sources of customer satisfaction and must, therefore, be the principal
dimension of the customer service objective for operations managers.
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Table 9.2
Aspects of customer service
Principal
function
Manufacture

Principal customer wants
Primary considerations

Other considerations

Goods of a given, requested
or acceptable specification

Cost, ie, purchase price or cost
of obtaining goods
Timing, ie, delivery delay from
order or request to receipt of
goods.

Transport

Management of a given,
requested or acceptable
specification

Cost, ie, cost of movements.
Timing, ie,
1. Duration or time to move.
2. W
 ait or delay from request
ing to its commencement.

Supply

Goods of a given, requested
or acceptable specification

Cost, ie, purchase price or cost
of obtaining goods.
Timing, ie, delivery delay from
order or request to receipt of
goods.

Service

Treatment of a given,
requested or acceptable
specification

Cost, ie, cost of movements.
Timing, ie,
1. D
 uration or time required
for treatment.
2. W
 ait or delay from
requesting treatment to
its commencement.

Generally an organisation will aim to achieve certain standards reliably and
consistently and the operations manager will be influential in attempting to
achieve these standards. Hence, this objective will influence the operations
manager’s decisions to achieve the required customer service.
RESOURCE UTILISATION
Another major objective of operating systems is to utilise resources for
the satisfaction of customer wants effectively, ie customer service must be
provided with the achievement of effective operations through efficient use
of resources. Inefficient use of resources or inadequate customer service leads
to commercial failure of an operating system. Operations management is
concerned essentially with the utilisation of resources, ie obtaining maximum
effect from resources or minimising their loss, under-utilisation or waste. The
extent of the utilisation of the resources’ potential might be expressed in
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terms of the proportion of available time used or occupied, space utilisation,
levels of activity, etc. Each measure indicates the extent to which the potential
or capacity of such resources is utilised. This is referred as the objective of
resource utilisation.
Operations management is also concerned with the achievement of both
satisfactory customer service and resource utilisation. An improvement in
one will often give rise to deterioration in the other. Often both cannot be
maximised, and hence a satisfactory performance must be achieved on both
objectives. All the activities of operations management must be tackled with
these two objectives in mind and many of the problems will be faced by
operations managers because of this conflict. Hence, operations managers
must attempt to balance these basic objectives. Table 9.3 summarises the
twin objectives of operations management. The type of balance established
both between and within these basic objectives will be influenced by market
considerations, competition, the strengths and weaknesses of the organisation,
etc. Hence, the operations managers should make a contribution when these
objectives are set.
TABLE 9.3
The twin objectives of operations management
The customer service objective

The resource utilisation
objective

To provide agreed/adequate levels
of customer service (and hence
customer satisfaction) by providing
goods or services with the right
specification, at the right cost and
at the right time.

To achieve adequate levels of
resource utilisation (or productivity)
eg to achieve agreed levels of
utilisation of materials, machines
and labour.

9.8 MANAGING GLOBAL OPERATIONS
The term ‘globalisation’ describes businesses’ deployment of facilities and
operations around the world. Globalisation can be defined as a process in
which geographic distance becomes a factor of diminishing importance in
the establishment and maintenance of crossborder economic, political and
socio-cultural relations. It can also be defined as a worldwide drive towards
a globalised economic system dominated by supranational corporate trade
and banking institutions that are not accountable to democratic processes or
national governments. There are four developments, which have spurred the
trend toward globalisation, namely:
1.
2.
3.
4.
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Improved transportation and communication technologies;
Opened financial systems;
Increased demand for imports; and
Reduced import quotas and other trade barriers.
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When a firm sets up facilities abroad it involves some added complexities
in its operation. Global markets impose new standards on quality and time.
Managers should not think about domestic markets first and then global markets
later, rather it could be think globally and act locally. Also, they must have a
good understanding of their competitors. Some other important challenges
of managing multinational operations include other languages and customs,
different management styles, unfamiliar laws and regulations, and different
costs. Managing global operations would focus on the following key issues:
•• To acquire and properly utilise the following concepts and those related to
global operations, supply chains, logistics, etc.
•• To associate global historical events to key drivers in global operations from
different perspectives.
•• To develop criteria for conceptualisation and evaluation of different global
operations.
•• To associate successful and failed cases of global operations to political,
social, economical and technological environments.
•• To envision trends in global operations.
•• To develop in a respectful way an understanding of the world vision of
perspectives of people from different races, studies, preferences, religion,
political affiliation, place of origin, etc regardless of their country of origin,
residence or studies.

E xercise
Visit a motor manufacturer like BMW and get the following information.
1.

Identify the type of production system followed.

2.

Check how the production system is managed.

3.	Find out how the resources namely manpower, capacity and material
are utilised.
4.

How the customer services is rendered [feedback system or not].

9.9 SCOPE OF PRODUCTION AND OPERATIONS MANAGEMENT
Production and operations management is concerned with the conversion
of inputs into outputs, using physical resources, so as to provide the desired
utilities to the customer while meeting the other organisational objectives
of effectiveness, efficiency and adaptability. It distinguishes itself from other
functions such as personnel, marketing, finance, etc by its primary concern
for ‘conversion by using physical resources.’
The following are the activities which are listed under production and
operations management functions:
1.
2.
3.

Location of facilities
Plant layouts and material handling
Product design
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4.
5.
6.
7.
8.

Process design
Production and planning control
Quality control
Materials management
Maintenance management

9.9.1 Location of facilities
Location of facilities for operations is a long-term capacity decision which
involves a long-term commitment concerning the geographically static factors
affecting a business organisation. It is important strategic level decisionmaking
for an organisation. It deals with the questions such as ‘where our main
operations should be based?’ The selection of location is a key decision as
large investments are made in building plants and machinery. An improper
location of a plant may lead to waste of all the investments made in plant
and machinery equipment. Hence, location of a plant should be based on
the company’s expansion plan and policy, diversification plan for the products,
changing sources of raw materials and many other factors. The purpose of
the location study is to find the optimal location that will result in the greatest
advantage to the organisation.
9.9.2 Plant layout and material handling
Plant layout refers to the physical arrangement of facilities. It is the configuration
of departments, work centres and equipment in the conversion process. The
overall objective of the plant layout is to design a physical arrangement that
meets the required output quality and quantity most economically.
According to James Moore, “Plant layout is a plan of an optimum arrangement
of facilities including personnel, operating equipment, storage space, material
handling equipments and all other supporting services along with the design
of best structure to contain all these facilities”.
Material handling refers to the ‘moving of materials from the store room to the
machine and from one machine to the next during the process of manufacture’.
It is also defined as the ‘art and science of moving, packing and storing of
products in any form’. It is a specialised activity for a modern manufacturing
concern, with 50% to 75% of the cost of production. This cost can be reduced
by proper section, operation and maintenance of material handling devices.
Material handling devices increase the output, improve quality, speed up the
deliveries and decrease the cost of production. Hence, material handling is
a prime consideration in designing a new plant and several existing plants.

9.9.3 Product design
Product design deals with conversion of ideas into reality. Every business
organisation have to design, develop and introduce new products as a survival
and growth strategy. Developing the new products and launching them in the
market is the biggest challenge faced by the organisations. The entire process
from need identification to physical manufacturing of products involves three
functions: marketing, product development and manufacturing. Product
development translates the needs of customers gathered by marketing into
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technical specifications and the design of the various features into the product
to these specifications. Manufacturing has the responsibility of selecting
the processes by which the product can be manufactured. Product design
and development provides links between marketing, customer needs and
expectations and the activities required to manufacture the product.

9.9.4 Process design
Process design is a macroscopic decisionmaking of an overall process route for
converting the raw material into finished goods. These decisions encompass
the selection of a process, choice of technology, process flow analysis and
layout of the facilities. Hence, the important decisions in process design are
to analyse the workflow for converting raw material into the finished product
and to select the workstation for each included in the workflow.
9.9.5 Production planning and control
Production planning and control can be defined as the process of planning
the production in advance, setting the exact route of each item, fixing the
starting and finishing dates for each item, giving production orders to shops
and to follow up the progress of products according to orders. The principle
of production planning and control lies in the statement ‘First Plan Your Work
and then Work on Your Plan’. Main functions of production planning and
control includes planning, routing, scheduling, dispatching and follow-up.
Planning is deciding in advance what to do, how to do it, when to do it and
who is to do it. Planning bridges the gap from where we are, to where we
want to go. It makes it possible for things to occur which would not otherwise
happen.
Routing may be defined as the selection of the path which each part of the
product will follow, while being transformed from raw material to finished
products. Routing determines the most advantageous path to be followed
from department to department and machine to machine till raw material
gets its final shape.
Scheduling determines the programme for the operations. Scheduling may
be defined as ‘the fixing of the time and date for each operation’ as well as
determining the sequence of operations to be followed.
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Figure 9.3
Scope of production and operations management
Dispatching is concerned with starting the processes. It gives the necessary
authority so as to start a particular work, which has already been planned
under ‘Routing’ and ‘Scheduling’. Therefore, dispatching is ‘release of orders
and instruction for the starting of production for any item in acceptance with
the route sheet and schedule charts’. The function of follow-up is to report
daily on the progress of work in each shop in a prescribed pro-forma and to
investigate the causes of deviations from the planned performance.

9.9.6 	Quality control
Quality Control (QC) may be defined as ‘a system that is used to maintain a
desired level of quality in a product or service’. It is a systematic control of
various factors that affect the quality of the product. Quality control aims at
prevention of defects at the source, relies on an effective feedback system
and corrective action procedures. Quality control can also be defined as ‘that
industrial management technique by means of which products of uniform
acceptable quality are manufactured’. It is the entire collection of activities
which ensures that the operation will produce the optimum quality products
at minimum cost.
The main objectives of quality control are:
•• To improve the companies’ income by making the production more
acceptable to the customers ie by providing long life, greater usefulness,
maintainability, etc.
•• To reduce companies’ cost through reduction of losses due to defects.
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•• To achieve interchangeability of manufacturing in a large scale production.
•• To produce optimal quality at reduced price.
•• To ensure satisfaction of customers with productions or services or high
quality level, to build customer goodwill, confidence in and reputation of
the manufacturer.
•• To make inspections promptly to ensure quality control.
•• To check the variation during manufacturing.

9.9.7 Materials management
Materials management is that aspect of the management function which is
primarily concerned with the acquisition, control and use of materials needed
and the flow of goods and services connected with the production process
while having some predetermined objectives in view.
The main objectives of materials management are:
•• To minimise material cost.
•• To purchase, receive, transport and store materials efficiently and to reduce
the related costs.
•• To cut down costs through simplification, standardisation, value analysis,
import substitution, etc.
•• To trace new sources of supply and to develop cordial relations with them
in order to ensure a continuous supply at reasonable rates.
•• To reduce investments tied in the inventories for use in other productive
purposes and to develop high inventory turnover ratios.

9.9.8 Maintenance management
In the modern industry, equipment and machinery are very important parts
of the total productive effort. Therefore, their idleness or downtime is very
expensive. Hence, it is very important that the plant machinery should be
properly maintained.
The main objectives of maintenance management are:
1.	To achieve minimum breakdown and to keep the plant in good working
condition at the lowest possible cost.
2.	To keep the machines and other facilities in such a condition that permits
them to be used at their optimal capacity without interruption.
3.	To ensure the availability of the machines, buildings and services required
by other sections of the factory for the performance of their functions to
ensure optimal returns on investment.

9.9.9 Summary
In this study unit, we discussed the importance of production and/or operation
management in an organisation and its role and contribution to the organisation.
We also defined the operations/production management as the process,
which combines and transforms various resources used in the production/
operations subsystem of the organisation into value-added products/services
in a controlled manner as per the policies of the organisation. Therefore, it
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is that part of an organisation concerned with the transformation of a range
of inputs into the required products/services meeting the requisite quality
level. The set of interrelated management activities, which are involved in
manufacturing certain products, is called production management. If the same
concept is extended to services management, then the corresponding set of
management activities is called operations management.

S elf - evaluation q uestions
1.

Briefly explain the production system and its characteristics.

2.	What is job shop production? What are its characteristics, advantages and
limitations?
3.	What is batch production? What are its characteristics, advantages and
limitations?
4.	What is mass production? What are its characteristics, advantages and
limitations?
5.	What is continuous production? What are its characteristics, advantages
and limitations?
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6.

Briefly explain the objectives of production management.

7.

Briefly explain the objectives of operations management.

8.

Distinguish between manufacturing operations and service operations.

9.

Explain the key issues to be considered for managing global operations.
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STUDY UNIT

10
Transportation and information
technology
Contents
10.1 Introduction
10.2 What is a transportation management system?
10.3 Reasons for transport management systems in an organisation
10.4 Benefits of a transportation management system
10.5 Summary
Self-evaluation questions

L ea rn i n g Ou tco m es
When you have completed this study unit you should be able to:
•• discuss the transport management systems
•• discuss the importance of transport management systems
•• describe the benefit of using transport management systems

10.1 INTRODUCTION
Technology can be leveraged to optimise transportation at three basic levels:
Strategic Direction, Planning and Actual Execution. Companies typically start
using technology to help in setting the basics right first (execution challenges)
and then as they mature and become lean, they understand the need for using
technology to drive strategic direction and planning.
E xercise
What do you understand by the term transport management systems?
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10.2 WHAT IS A TRANSPORTATION MANAGEMENT SYSTEM?
A transportation management system refers to a category of software that
deals with the planning and execution of the external physical movements
(transportation) of products across supply chains. Various subcomponents/
features of a typical TMS can be categorised broadly into three categories,
namely:
•• Planning and Optimisation
•• Execution
•• Visibility and Performance Management

10.2.1 Planning and optimisation
The key features which a TMS supports with respect to planning and
optimisation are load consolidation, route planning and scheduling, model
and carrier selection and model carrier selection.
•• Load consolidation
Firms employ consolidation tactics in order to save on the transportation
costs and it can be based on any number of considerations, including routing,
delivery date, capacity and customer preferences. Load or for that matter order
consolidation helps firms to minimise both billable and payable freight costs.
•• Route planning and scheduling
Route planning allows firms to run businesses more efficiently by managing
dozens of customer and regulatory requirements while building the best
routes for private or dedicated fleets. It achieves all this by accommodating a
range of factors including delivery windows, delivery appointments, load and
unload times, product-to-vehicle compatibility, and driver assignments. Route
planning helps firms create the most efficient logistical routing plans. It does
this by allowing them to assign orders and customers to routes, move orders
and customers between routes, rearrange route sequences, establish balanced
zones and territories and pool equipment and driver resources according to
established business rules. Route planning and scheduling has direct impact
on a firm’s transportation costs, asset utilisation and service levels.
•• Mode and carrier selection
Mode selection analyses the cost and service requirements for shipments
and recommends the optimal mode. In the case of a truckload shipment
mode analysis, the transport management system automatically searches
for an intermodal rate and service requirement. If the intermodal mode will
meet transit requirements, the load is tendered to move using the lowest cost
intermodal provider. This process also applies to LTL versus TL shipment mode
analysis. Less than truckload (LTL) orders are automatically pre-consolidated.
If a client has multiple orders moving in the same timeframe and from/to the
same origin/destination, the system will combine them. Each shipment is then
auto-rated using both LTL and TL rates stored in the system. These shipments
are passed to TMS for LTL mode selection optimisation. TMS then consolidates
individual shipments into optimal multi-stop truckloads or pool distribution
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loads. The lowest cost solution will be returned to the order management
module for execution. Carrier selection takes into account client loads for
the period, carrier capacity commitment for the period, carrier’s applicable
transportation rate matrix, etc. TMS technology optimises the freight mix for
any designated period, providing the minimal total transportation cost for the
period regardless of the number of shipments.

10.2.2 Execution
The key features which a TMS supports with respect to execution are freight
audit and payment, freight procurement and multi-modal transportation.
•• Freight audit and payment
A typical TMS calculates full bottomline freight costs, evaluates rating and
service options, and improves freight audit accuracy. As bills of loading are
received, the freight audit tool conducts a rate search of each shipment to
verify that the proper version of the contract is used, along with any contract
amendments and accessorial charges. This ensures that overcharges are
promptly acknowledged and resolved with the carrier. Linkages to ERP and
other financial systems ensure greater visibility throughout the firm.
•• Freight procurement
One of the key features of a typical TMS is the freight procurement tool,
which helps firms in managing the bidding process be it incremental bidding,
multi-round bidding or expressive bidding. It also has features enabling online
bidding from various 3PLs wherein they can send quotations and request for
proposals, which goes a long way in removing the bottlenecks as is the case
in the manual process.
•• Multi-modal transportation
Built for international users, transportation management system (TMS)’s
additions include ocean, rail, and air-based multi-modal transportation
support; time-based transit service standards and enhanced geocoding. These
features allow transport by means other than roads, including barge and ferry
travel over ocean or short sea, maximizing efficient transportation methods
and allowing accurate transit time calculation. Software also features global
maps and guide support.

10.2.3 Visibility and performance management
The key features which a TMS supports with respect to visibility and
performance management are shipment tracking and trace, visibility and
event management, analytics.
•• Shipment tracking and trace
Communicates shipping information to the carrier and enables track and
trace functionality. Web visibility enables timely and accurate shipment
tracking, status monitoring, event management and reporting to efficiently
share information across the organisation.
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•• Visibility and event management
Through the event management & visibility feature of TMS, each step in the
transportation management process can be managed. This includes generating
the low-cost constraint-based transportation plan, tendering the load, receiving
carrier confirmation, tracking and monitoring shipments in real time, and
analyzing your carriers and your freight costs to detect areas of improvement.
By gaining more accurate and timely visibility into this critical information,
organisations are able to exponentially improve the flow of data and
information within their supply and demand chains and logistics organisations
to proactively manage the flow of goods and minimise the additional cost of
expediting late orders.
•• Analytics
This feature captures the complete shipment history for analytic analysis of
performance and costs. It allows integration of information, analyses, and
analysis tools to help decisionmakers to prioritise their transportation needs.
The function of this feature is to inventory information and other transportation
features; collect, analyse, and summarise data; identify and track performance
measures; identify needs and help determine strategies and actions to address
those needs and monitor and evaluate the effectiveness of strategies and
actions that are implemented.

10.3 R
 EASON FOR TRANSPORT MANAGEMENT SYSTEMS (TMS) IN
AN ORGANISATION
There is never a clear answer to this question and customers are always
grappling with the timing for investing in a system. In an economic low
period, typically we see customers reducing IT spending and are postponing
IT purchases. We turn the question completely around and ask ‘Can you afford
to not have a complete visibility of your business?’ However, it is important
for customers to keep in mind a few things while making that decision:
10.3.1 Transportation becoming a key spending area
For many industries, transportation is the key to ensuring that products
are available in customer markets at the right time. However, as company
operations become larger and the number of service providers and fleet
size increasing, the entire transportation management activity may become
too complex to manage without having a system to manage and provide
visibility.
10.3.2 Be clear about your objective for getting the system
There have been many occasions when organisations chose complex systems
assuming that they will need the entire suite of capabilities including high-end
analytics and optimisation algorithms. However, their organisation may not be
mature enough or ready to use such a system. Therefore it is important to be
cognisant of the maturity level of the organisation and what the objective of
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procuring such a system is. The objective may be to set up the basic execution
processes which may not warrant a high-end optimisation algorithm. The
bottom-line being that it is important to do a maturity assessment and set
down the objectives.

10.3.3 Operational gaps
In a tough market condition, preserving cash and ensuring that money is not
‘left on the table’ is arguably the most important thing to help ride out the
storm. What this means is to ensure that all the inflow and outflow of money in
addition to closely managing operational metrics is being done with precision.
To do that, it is important for organisations to have complete visibility of the
entire transport cycle including payment. If there is no easy way of managing
the transport operation, it may be a good reason for companies to consider
investing in a system. The starting point for this is to understand all the key
operational metrics and perform a spend analysis of the transportation costs.
Ac tivit y 10.1
What do you think is important for the organisation to consider the
transport management system to be implemented in their respective
organisations?

10.4 BENEFITS OF A TRANSPORTATION MANAGEMENT SYSTEM
To make a decision to invest in a TMS, it is important for executives to be
aware of the business case for such a system. Typically, a TMS delivers the
following benefits:
•• By providing visibility of the consignment through a track-and-trace
mechanism to customers and the service provider, a TMS enables better
service levels which has a direct impact on key supply chain indicators
such as fill-rate and order fulfilment
•• By providing a single point to track performance of service providers, it
makes it easier for logistics organisations to manage 3PLs better and to rate
their performances
•• In a country like South Africa where road transportation is based on managing
with a significant number of ‘spot market’ freight, this system allows capture
of information and hence better coordination
•• A TMS enables load consolidation by providing visibility to all the loads that
are emanating from/to a particular location. Since freight rates are usually
based on full loads or part loads, this has a direct impact on profitability
for a 3PL and reduced costs for a logistics organisation
Feedback: Activity 10.1
Refer to section 10.3 of the study guide.
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10.5 SUMMARY
Transportation management systems will be one of the popular technology
investments for companies and logistics providers in India. Hence it is
important to take a structured approach to evaluation, selection, project
planning, deployment and change management for the implementation in
an organisation since it is in all probability a key transformational initiative
in the customers’ organisation that will require careful planning and strong
expertise in programme management. Keeping in mind the complexity
involved in making a decision of the right software package, Aqua MCG offers
consulting solutions to make the TMS decision easier for customers. Aqua
MCG uses a structured framework to do a complete evaluation and to map
the business requirements of the customer to arrive at a ‘best decision’ matrix.
As part of our best practices, we believe that it is important to involve key
senior personnel from the customer organisation who will be the champion
for the successful deployment of the programme. In addition, Aqua MCG
brings to the table a strong ecosystem of critical stakeholders – software
vendors, system integrators, hosting solution providers who will work with
the customer to successfully ensure the implementation of the chosen TMS
software. Aqua MCG’s key value proposition to the customer is to provide a
single point of accountability to the customer and provide support throughout
the implementation cycle so that the customers can focus on their key core
areas of operations.
Aqua MCG does not attempt to provide a pre-conceived solution to the
customer since we believe that each customer’s situation is unique especially
with respect to Transportation needs. Hence we bring in our knowledge of
the best practices from global companies and of mainstream software vendors
to come to a ‘right solution’ for the customer

S elf - evaluation q uestions
1.

What does transport management systems entail?

2.	Explain the process to be followed in a transport management system in
order to be implemented effectively?
3.	What is the benefit of using a transport management system in an
organisation?
4.	Is there any benefit in using the transport management system in a
transport enterprise? Discuss in detail and use practical examples, where
necessary.

...........
198

B i b li o g r a p hy

BIBLIOGRAPHY
Agenbag, JA. 1981. Aspekte van bemarkingsbestuur in diensondernemings
met besondere verwysing na voorstedelike passasiersdienste van die
Suid Afrikaanse Spoorweë. MCom-verhandeling. Randse Afrikaanse
Universiteit, Johannesburg.
Amey, LR & Egginton, DA. 1979. Management accounting: a conceptual
approach. 4th edition. London: Longman.
Ansoff, HI. 1984. Implanting strategic management. Englewood Cliffs, NJ:
Prentice Hall International.
Barnes, C. 1989. Successful marketing for the transport operator. London:
Kogan Page.
Bates, DL & Eldredge, DL. 1980. Strategy and policy: analysis, formulation
and implementation. Iowa: Wm. C Brown.
Bowman, C & Asch, D. 1989. Strategic management. London: Macmillan.
Button, KJ. 1982. Transportation economics. London: Heineman.
Ceder, A. 1991. Transit scheduling. Journal of Advanced Transportation 25
(no 2): 137–160.
Chandler, AD. 1980. Strategy and structure. Boston, MA: MIT.
Chang, YN & Campo-Flores, F. 1980. Business policy and strategy. Santa
Monica, CA: Goodyear.
Chung, KE. 1987. Management: critical success factors. Newton, MA: Allyn
& Bacon.
Costigan, DM. 1980. Micrographic systems. 5th edition. Maryland: National
Micrographics Association.
Coyle, JJ, Bardi, EJ & Cavinato, JL. 1982. Transportation. St Paul, MN: West.
Cronjé, GJ de J, Neuland, EW, Van Reenen, MJ (reds). 1987. Inleiding tot
bestuurswetenskap. Johannesburg: Southern.
Cronjè, JN. 1987. ‘n Ondersoek na die skedulering van busvervoer en die
invloed daarvan op die benutting van toerusting en bedryfspersoneel.
MCom-verhandeling, Universiteit van Suid-Afrika, Pretoria.
De Coning, C, Wijnholds, HJA de B & Swart, NJ. Marketing Management: a
South African Approach. Johannesburg. McCraw-Hill.
Douglas, EJ. 1983. Managerial economics: theory, practice and problems.
Englewood Cliffs, NJ: Prentice-Hall.
Elkins, A. 1980. Management: structures, functions and practices. Ohio:
Addison-Wesley.
Fair, ML & Williams, EW. 1981. Transportation and logistics. Revised edition.
Plano, TX: Business Publications.
Faul, MA, Pistorius, CWJ & Van Vuuren, LM. 1974. Rekeningkunde: ‘n inleiding.
Durban: Butterworths.
Fearon, HE & Hamilton, K. 1980. Purchasing in South Africa. Johannesburg:
McGraw-Hill.
Fish, BH. 1986. Vehicle management and financing. Accountants Digest
(Summer). London: Institute of Chartered Accountants in England and
Wales.
Flipp. EB. 1980. Personnel management. 5th edition. New York: McGraw-Hill.

...........
199

T R L 3701/1

Fry, JN & Killing, JP. 1986. Strategic analysis and action. Englewood Cliffs, NJ:
Prentice-Hall.
Fulmer, RM. 1988. The new management. New York: Macmillan.
Grant, JH & King, WR. 1982. The logic of strategic planning. Boston: Little,
Brown and Company.
Green, JL. 1978. Leasing principles and methods. New York: Sound Publishing
Company.
Gubbins, EJ. 1988. Managing transport operations. London: Kegan Page.
Hibbs, J. 1985. Bus and coach management. London: Chapman & Hall.
Higgins, JM & Vincse, JW. 1986. Strategic management and organizational
policy. 3rd edition. Chicago: Dryden Press.
Hugo, WMJ, Laus, AO, Smalley, LJ & Theron, JL. 1982. Aankoopbestuur.
Pretoria: Universiteit van Suid-Afrika. (Enigste studiegids vir BEC203T.)
Inter-Governmental Maritime Consultative Organization. 1980. Ships’ routeing.
4th edition. London.
Jackson, JH & Musselman, VA. 1987. Business: contemporary concepts and
practices. Englewood Cliffs, NJ: Prentice-Hall.
Keller, T & Savage, EN. 1987. Administrative information systems: people and
technology. Boston: Kent.
Koontz, H, O’Donnell, C & Weihrich, H. 1984. Management. 8th edition.
Singapore: McGraw-Hill.
Kotler, P. 1989. Principles of marketing. Englewood Cliffs, NJ: Prentice Hall.
Leenders, MR, Fearon, HE & England, WB. 1980. Purchasing and materials
management. Homewood, IL: Richard D. Irwin.
McClain, JO & Thomas, LJ. 1985. Operations management: production of
goods and services. 2nd edition. Englewood Cliffs, NJ: Prentice-Hall.
Newman, WH, Logan, JP & Hegarty, WH. 1985. Strategy, policy and central
management. Cincinnati: South-Western.
Porter, ME. 1980. Competitive strategy: techniques for analysing industries
and competitors. New York: Free Press.
Potgieter, WF, Shahia, M & Snyman, DJ. 1979. Efficient road transport. Pretoria:
University of South Africa.
Potgieter, WF, Shahia, M, Smuts, CA, Pienaar, WJ, Ackerman, MJND, Cronjé,
JN & Walden, S. 1986. Vervoerekonomie. Pretoria: Universiteit van SuidAfrika. (Enigste studiegids vir TRE201Y.)
Ratcliffe, B. 1982. Economy and efficiency in road transport operations. Kegan
Page: London.
Talley, WK. 1983. Introduction to transportation. Cincinatti, OH: South Western.
Tedesco, EH & Mitchell, RB. 1984. Administrative office management: the
electronic office. London: John Wiley.
Uyterhoeven, HE, Ackerman, RW & Rosenblum, JW. 1973. Strategy and
organization. Homewood, IL: Prentice-Hall.
Van Horne, JC. 1986. Financial management and Policy. 7th Edition. Englewood
Cliffs, NJ: Prentice Hall.
Wagoner, KP & Ruprecht, MM. 1987. Integrated office systems: a management
approach. London: John Wiley & Sons.
Vorster, FN. 1992. Die bepaling van die minimum ekonomiese koste van
vliegtuie van die Suid Afrikaanse Lugdiens. MCom-verhandeling. UNISA.
Pretoria.
Waters, CDJ. 1991. An introduction to operations management. Addison
Wesley: Wokingham.

...........
200

B i b li o g r a p hy

Webster’s collegiate dictionary. 1981. Sv “management”. Springfield, MA:
Merriman.
Wells, AT. 1984. Air transportation: a management perspective. Belmont, CA:
Wadsworth.
Weston, JF & Brigham, EF. 1977. Essentials of managerial finance. 4th edition.
Hinsdale, IL: Dryden.
White, P. 1986. Public transport: its planning, management and operation.
2nd edition. Hutchinson: London.
Zenz, GJ. 1981. Purchasing and the management of materials. 5th edition.
New York: John Wiley.

...........
201

T R L 3701/1

