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Basic information system requirements

Three aspécts of an information system require some

consideration’before it igs installed. These aspects are:

(1)

Format

This implies the selection and design of the documents on

which statistics are racorded at the various stages of

proceéssing.

Information that conforms to the requirements laid down irn

section 5.2.1 i8¢ in the most useful form Lf it is in

writing. This way, information is availlable as a permanent

reference and can easily be checked on.

There are three baslc types of documents. These are:

Primary documents

Secondary documents

Tertiary documents

~ those documents that are completed

during or immediately after a job has
been done by the person who actually
performed the job.

those documents that summarize the
information gathered from the primary
documents. ‘

those documents  that draw concdlusions
from the gecondary documents and relate
what action is to be taken as a result of
these cornclusions, eithex to overcome

problems or to take advantage of opportunities.
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The primary documents, generally speaking, are generated from
low down in the organisational hierarchy with the secondary
and textiary documents coming from somewhat higher up

in the organilsation. Asg the level from which the document
originates gets higher, so thexe is a corresponding swing

from the emphasis being on quantitative data to qualitative
reportg. This is because the environment changes from one of
an ‘'obgerver' at the primary level to one of a 'decision makex'

at the tertiary level.

Each document must therefore be designed to capture all the
relevant and accurate information generated at a particular
dompany level. They must be easily understood by the employee
who have to f£ill them in and also provide épace for written

explanations of data where necessary.
Flow

Some thought must be put into who should receive sach document
and how long they can reasonably be expected to retain any

particular type of document.

If this thought is not gilven to a system, bottlenecks will
invariably develop because certain departments are overloaded

with documentary information, resulting in other departments

being starved of information. This is particularly prone to

happen. with primary docutents where the amount of paperwork
invelved is highest.

Who recelves what document deperds on how the information

contained on that document relates to an individual employee's

responsibilities within the company.
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5.2.3

85.
Frequency

The number of times a completed document is required has

a great bearing on the effort spent in producing it.

The Frequency with which any document te called for should
be geaved to the usefulness of that report as o control
and deeiston making mechanism. ‘

where very large fleets are involved; it is very often

the manpower required to process the volume of statistics
produced. that becomes a point of concern. This ig when there
axe benefits to be reuped from usindg a computer to process

data qguickly and efficiently.

Control information required

@

The information necessary to control a road transport operation

generally revolves around the use of three of the company's major

recources. These are:

(1)
(1)
(Lid)

()

vehiclus
drivers

money -
vehicle control information

The different categories of vehicle control information are
ligted in table 5.1,
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(&) TIME based

(b) DISTANCE based

(¢) WEIGHT based

(d) VOLUME based

(e) PERCENTAGE based

total available time
downtime hours

useful availlable time
actual worxking houks
kilometres travelled
preventitive maintenance
programme

tonnes carried
actual payloads
volume of fuel used
fuel consumption

oll consumption

% downtime

% avallabllity

Table 5.1 Vehicle

centred information
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Time based information

Yotal avatlable time is an arbitrary policy decision
used as the base for the amount of time that deliveries
can be undertaken. For example, in a normal working
hour, 5 day week operation the total availlable time will

be taken as:

Ll hours a day X 5 days &a week = 55 hours per week

This base 1§ used for determining how effectively a fleet

of vehicles has been used.

Downtime hourg are all the hours lost through the
vehie¢les in the fleet not being able to carry out thelir

function becatise of mechanical defects.

It is very ugeful to break this time up inte the different
components of downtime (e.g. breakdowns, punctures,
ancident répairs, servicing) in order to moniter the

perfiormance levels of each coinponent.

Useful available time is the time a vehicle is mechanically
ab’e to work within the 'total available time', This is
arrived at by the followinyg equation:

(Useful avallable time) = (Total available hours) -~ (downtime
‘ hours)

Aetual working hours are the hours a vehicle is physically

engaged in daliveiry work.
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Distance based information

Kilometres travelled are the kilometres covered by a

vehicle from the time a vehicle leaves the depot until

the time it returns.

Preventive matntenance program is the schedule for
preventive vehicle maintenance. Services are usually
based on the kilometres a vehicle has travelled, hence

its inclusion under this section.
Welght based information

Tonnes carried is the total welght of goods carried in

a given period of time.

This can be substituted for other units of payload for
more specilalized types of transport which do not use

tonnes as a baseé unit.

Actual payloads are the welght of goods carried per vehicle

on each individual delivery.

The units used here are the same as those used in the

previous item,
Volume based information

Volume of fi . used is the total number of litres

consumaed by the f£leet in a glven period of time.
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Fuel consumption is the number of litres of fuel
consumed per one hundred kilometres travelled for each
individual vehicle in the fleet over a given perlod

of time.

Oil consumption is the number of kilometres travelled for
everylitre of oil added foxr each individual vehicle in

the fleet over a giwven period of time.
Percentage based information

% downtime is the downtime hours taken as a percentage of
the total available time.

Thisg is a useful measure of the mechanical state of the
fleet and is also used for determining a reserve factor

in the vehicle calculations described in chapter thres.

% availability is the useful available time taken as a

pergentage of the total available time.

A useful check is:

(% downtimg) + (% aVailabi;ity) = 100%

%vehicle utilization is the actual working hours taken as
a percentage of either the total avallable time oy tle

useful available time. The former ratio glves an overall

utilization factor including downtime, whereas the latter ratio

includes downtime and only lovks at vehicle utilization of

vehicles when the +@ mechanically able to woxk.
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% capacity utilization is a measure of how effectively
the company has utilized the carrying capacity, eithexr

volume wise or weight wise, of the fleet of vehicles.

This is derived from the comparison of actual payloads | ¥
to the pre~determined makimum legal payloads of each
vehicle in the fleet,

(1) Driver control information

The different categories of driver control information are given
in table 5.2.

(a) TIME based - totdal paid houry
. - actual working hours

- overtime hours
- trip times
-~ absenteeism
- sick leave
=~ injured on duty

(b) Pexrcentage based - % driver utilization

- % driver turnover

A

Table 5.« Driver centred information

(a). Time "»4 ed Lnformation

Total paid hours are the number of hours, either at normal
or overtime rates, that a company pays for during a

given period of time.
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Actual working hours are the number of hours in the

total paid hours actually spent in productive work.

Overtime hours are those hours within the total paid
~hours that are paid at a higher than normal rate.
If work is done on Sundays and paid public holidays, it is

necessary to break the category up into two, since these

days require a different rate £ vertime earned en

the remaining days in a month.

Trip times are the times it takes a driver to complete
deliveries to individual customers.

Absenteeism, sick Leave and injured on duty are all those

man-days lost to the company for one or other of those
reasons.

Percentage based information

% driver utilization is the number of actual woxking

hours taken as a percentage of the total pdid hours.

This ratio shows how effectively driver time has been made
‘use of.

% driver turnover is the number of redignations and
discharges over a given period of time as a percentage

of the total nunber of drivers employed by the company .

To avoid misinterpretation of the ratio it is necessary
to qualify it with the length of service of those drivers
that have resigned or bean fired. It may turn out that
1t is only one or two pesitions that are giving any real
cause for conceri.
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91.
Monetary control information

The control information in thls case is generally presented

in the form of an income statement as shown in table 5.4.

All of the cost centres shown in table 5.4 were discussed in

gome detail in c¢hapter four.

In conjunction with the balance sheet and the income

statement, table 5.3 outlines some useful control information.

a , ased -~ revenue per vehicle
(a). RAND b d hicl

=~ profit per vehicle

=~ revenue per employee

(b) PERCENTAGE based -~ net profit before tax to
revenue

~ net profit before tax to
capital employed

=~ yevenue to assets

= fixed costs to revenue

=~ varlable costg to revenue
- total costs to revenue

~ revenue earning assets to
rion-revenue earning assets

Table 5.3 Monetary performance indices

No explanation of individual indices will be entered into here
as most of them are self axplanatory.

Each index tells a story in its own right. It is therefore,
up to the management to put together the entire plcture from

the indices mentioned above, as well as the control information
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INCOME STATEMENT

Freight Revenue
Sundxy Revenue

. A *

B.

D,
g,
F.

3
A
1
2
3
4
5
6
T

TOTAL REVENUE

Operating Variabl.s

1.) Fuel ‘

Salaries & Wages-overtime
Tyres

Travel and subsistence
Outside hire

Claims - provision
Manpower training

Cars and vans

Washbay

Other

ntenance Variables
Salaries & Wages—=overtime
Materials

Mitside work

C-nsumable stores
Accidents - provision
Other

TOTAL VARIABLE COSTS
CONTRIBUTION (A-B)

Operating Fixed

1.) Salaries, wages & benefits

. .= .
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2.
3.
4
5
6
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~.2.). Licences and permits

3.) Insurance

4.) Vehicle depreciation

5. ) Other

Mairitenance Fixed

1l.) Salaries; wages & benefits
2,) Equipment depreciation

) ‘Other

ministration
Y Ansurance

.) Interest
)
)
)

Rent or amortisation
Salaries, wages & benafits
Geneéral overheads

Other

OTAL FIXED COSTS

SALE OF ASSETS

NET PROFIT / (LOSS)

4

.
3

FOr. i iiiismnsisesocncnsisininssoasans

(Morith)

(Year)

Actual

Cents/Km

{ents /Km

Budget

Trable 5.4 Monetary centred information

[M¥3 ¢ e e e

|




- T

5.2.4

(1)

93,

“mentioned earlier, and for thém to come to grips with

problems and opportunities.

A great deal of the control information discussed earlier

can lead management to the source of problems and

opportunities if{ at the secondary document stage,

information is accumilate according to

—

Table 5.5 gives a list of

job

customer
market‘segment
individual vehicle
vehicle type

area

driver

useful statistical breakdowns.

The accumulation of this data has a 'smoothiny out' effect in

that management deals with the overall situation rather than

isolated incidents where variances occur. The lsolated

incidents can always be followed up by lower management.

Obtaining control‘information

Vehicle control idnformation

The prime source of this data is from calibrated measuring

instruments of oneé sort or another. Examples are:

Clocks  ~ measuring time

Seales = measuring welght

Odometer = measuring distance

Flow meter - measuring volume
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Total vehicle
avallable time

Downtime
Actual vehicle
working time

Kilometres
travelled

Preventitive
maintenance
program

tohnes carried
Actuval payloads
fuel used

0il wed

Ful- consumptlon
0Ll consummption

thai paid hours

~Actual working Hrs

Overtime hours
Trip times
Absenteeiém
Sick leave
I.0.D.

% Downtime

% Vehicle
utilization

*.%. Capagity

tilization

% Driver
utilization
Freight Revenue
Operating Var.

Maintenance "

94,
By By By By By By BY
Job  Customer Market individual wvehicle areas driver
Segment. vehicles type
X¥K XXX XXX
XXX XXX XXX RXE XXX
XKK KR KKK XXX XXX
KX oo KRR KR HXX KX XKX
biote's
pletels XRK XXX XKX ploies
XXX XXX XXX XXX piee 4
proTen KRX CREK ARE
KX relen KX
SRy XXX ®XRX XEK
XXX protels HER
XXX
X¥X
KKK XXX
XXX XXX XXX XXX XXX
bIoTels
XXX
b 6.9.4
XXX Xux i 94 KxX
pi6:6 4 XK XXX XXX
blo'4%e oo KXR KKK bleteNe
Kk MXX
b 9414 RX¥ D &.¢'4 o 4 4
HAX
> 31’4 Xxx P9 ¢4

Talble 5.5 Useful statlstical breakdowns
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Manual or mechanical recording of data from any of these

sources will generate the data required in table 5.1.

It is Important to establish early on whether or not the
vehicle or the driver, or both, are to‘form the foundation
of logging time. In a situation where a driver has his

own allocated vehicle itis falrly simple either to log

both driver and vehicle. Where the siltuation requires the
alternating of drivers between vehicles, it becomes more
complicated to log both resources.as effectively., The first
situatibn usually warrants a 'per day' log sheet for both .
vehicle and driver whilst the second situation calls for a
'per day' log sheet for the driver and a 'per trip' log sheet
for the vehicle. o

Whatever the final logging system used is, a very useful
ald for the recording and verification of data is the
tachometer. This instrument records mechanically on a

tachograph chart (see exhibit 12) the following information:

= road speeds

= engine r.p.m.

~ distance travelled
= engine running times

= vehicle traveiling times

A tachograph chart has the advantages that it is tamperproof
and a permanent and comprehensive record of the eveiits taking

place on a dellvery.

To make the fullest use of any of the information that is
forthcoming from the measuring instruments previously mentioned,
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it isg hecessary to have pre-determined standaxds for each
item being measured. Thus standards which are acceptable
to the compény are required for the following information
listed in tabel 5.L:

payloads

"fuel and oil consumptions

% downtime and % availability

% vehicle utilization

]

The standards are arrived at by drawing on both the historical
and theoretical knowledge of the item under consideration,

and coming at an optimal solution., The theoretical
consideration must be brought in to check on assumpﬁions

and to eliminate biases that may exist in the historial data.

The standards for the remainder of the information on table

5.1 are the results of the previous eguivalent periods.

Against these pre-set standards, actual performance levels

are analysed and crwitrolled.
Driver control information

The prime sources of data in this case revolve around a clocking
in and out device and the tachograph charts mentioned undex
"Vehicle control information'. In the absence of one or

both of these pieces of equipment; manually recorded time

or log sheets will have to suffice. The latter method is
fraught with problems, particularly from a control point of

view, and is to be avoided whére possible.
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Similar to that for ‘Vehicle control information', pre-set
standards are required in order to use actual performance
levels as a control mechanism. The standards that are
called for in table 5.2 are:

overtime hours for individual deliveries

trip times for individual deliveries

% driver utilization

% driver turnover

These standards are determined in the same manner as the standards

for the 'Vehicle control' standards.

Exhibit 12 illustrates a standard trip time that is issued to
a driver prior to his leaving the depot and the actual times
which are obtained on analysis of the tachograph chart fox
that trip.

6 complement this quantitative information, it is advisable

to have a source of qualitative information by way of on-the-

road supervision. Reports on job attributes such as standard

of dress, courtesy on the road and with customers,
documentation and geéneral attitude all go towards measuring

a man's worth to the company.

Monetary control irformation

Control information for this resource will come almost entirely
from the generally accepted bookg of accounting (i.e. journéls

and ledgers) which ultimately lead to the drawing up of income

gtatements and balance sheets:

These summaries of a company's financial performance are usually
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only presehted monthly or quarterly‘due to the amount of
work required to produce these documents. Companies with
sophisticated computer systems may be able to produce an
income statement and balance sheet at a moments notice;

however .,

The information required to derive the control informat.on

shown in table 5.3 will come from the two summary documents
mentioned above.

Pre-set standards are again required for effective control,
as was the case for the previous control information. The

standards will take the form of a budget which is compared

with the actual financial statements elther monthly or

quarterly whichever is appropriate.

In view of the frequency intervals, it is gquite useful to
record: ‘

(a) The units of large cost centre items as they are being
incurred during the intervals. These units multiplied
by an estimated cost, will give an indication of how

costs are being dontrolled.

Fuel, tyres and overtime are examples of where this is
‘ugeful .

(b) ALl purchases made in each cost centre as they are ordered.
Purchases from outside companies must be made by means of
and offielal company order only if this means of control is
to succeed. Exhibit 14 is a sample o% a cost centre
control gheet.
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(¢) The accumulated sales as invoiced out give a useful

V indication of the state and activity of the market
place a company is operating in. This is very often
more meaningful 1f split up into the different

market semments, if market segmentation is used.
5.3 COST AND OPERATIONAYL INFORMATION RELATIONSHIPS

In making use of the control information that has been discussed
in-the preceding sections of this chapter, it is important that all
information is kept in its correct context whén it is being uged for
decision making purposes.

This section will be spent integrating much of the data discussed
earlier into a ‘arger overall‘perspactive. Table 5.6 supplies the
framework around which the dizcussion will be based.

When discussing 'cost' in the following sections, referende

is being made to the cost to the operating company and not to the
ultimate purchaser of the goods or services.

5.3.1  Cost per hour

The horrly cost is the accumulation of all those costs that
are consumed with time, and therefore, refers basically to all fixed
coste. ALL of the cost centres covered earlier in chapter four undex
the headings of 'Operaticnal fixed', 'Maintenarce fixed) and
'Administration' fall within the scope of hourly costs in that they are
costing the company noney &s time moves on, regardless of whether ox
not the vehlcles are working.

Since all costs relevant to this section have & time basis, it
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is natural, therefore, that the control mechanism used to assess
performance in this area should also have é time base.  Hence,
attention will be focused on the time based information of table
5.1 (for vehicles) and table 5.2 (for drivers) as well aé the total

fixed costs on table 5.4 for the control of the ‘cost per hour'.

The ideal situation with hourly costs is to gain the maximum
utilization of resources in the time they are avaiable." Consequently,
most of the units of performance refer to the hours utilized out

of the hours available. High vehicle and driver utilization implies ‘that

‘there is little wasted time, effort and'money on the part of these

'fixed' resources. For the remaining fixed assets, the ratio of fixed

costs to total costs must be kept down to a reasonable minimum,

Figure 5,1 illustrates the effect of high fixed costs on
the breakeven point.

y Breakeven level
.Ravenug/ T T e e e varialle

costs

variable costs

Breakevep
Level

Rands

Fixéd costs

|
I
)
" “Flxed cogts
[
I
!

I
I
I
|
{
]
|
[
!
i
I
I
I
|
I

v

Units of Production

Units of Production

Flgure 5.1 Difference in breakeven points with varying
fixed costs
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It can be seen that a variation in the fixed costs, assuming

© identical variable cost and revenue curves, i1s quite substantial. Thus,

the higher the fixed costs, the more vulnerable a company becomes

in the event of a downtown in its market.

When recovering these fixed costs from the customer, it is
importént that these costs are recovered over a vehicle's working
hours and not over the to*al available time fox the vehicle. Preventation
maintenance, breakdowns and delays will always make it a physical
impossibility to achieve 100% utilization, therefore this fact must

be taken account of when costing.
5.3.2  Cost per kilometre

Since distance travelled is one of the principal units of
productivity in a transport business (the other being 'tonnes delivered')
the 'cost per kilometre' is very representative of the variable cost

émmponent of a transport operation.

The costs discussed under 'Operating Variables' and

'Maintenance Variables' are very much related to this section.

Control of these costg ig achieved by relating the consumption
rate of variable cost items to the amounts of kilometres travelled.
Any unfavourable variances that are noticable on comparison with a pre-

determined standard must be followed iup,; either with an explandtion

oy Gorrective acdtlon. v

The objectives of controlling variable costs is to reduce them ;
to a safe mininum per unlt of production. Figure 5.2 illustrates the
effects of low unit variable costs assuming the same fixed cost and

reveniue curves.
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Revenu v . Revenu

o e s bt

Rands

_ 1

/ f
Breakeven ~ |
i """ variable !
hevel . oL costs !

Fixed ! Fixed costs
costs {
{
|
i

Units of Production Units of Production

Firure 5.2 Difference in breakeven points with varying variable
costs

It can be: seen that the lower the variable costs, the nore
acce°91ble the breakeven point becomes

When looking at these costs, it is wise to constant.ly wuoriitor

the price rates for high volume variable costs such as fuel, tyres

and overtime, as undetected price increases can lead to serious profit

erosion.
5.3.3 Cost per tonne

(N.B. this can be changed to read 'cost per unit payload for

some of the nore specialized typcs of transport not dealing in tonnes)

This cost relationship can be summarized for a particular job
as being:

“(cost per

. o "A" P e & “ ,4 x ¥ .l.‘
(cost per tonnes = trip time X (cost per hour) + kilenetres . kilometre)

payload
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The control of 'cost per hour' and 'cost per kilometre'
have already been dealt with.

'payloads’ in this sectilon.

The emphasis is therefore on

The control objective here is to maximise payloads, within
technicial and legal constraints, thereby reducing the cost of
delivering each unit of payload.

Vehicles that are underloaded result in lost reverue (if the

rate is on a per tonne basis) as well as ineréasing the cost to

- deliver each unit of payload. OQerloaded vehicles on the other hand

run the risk of heavy traffic fines and at the same time punish

the vehicle beyond ite technical limits. As neither of these

consequences are in the interest of the company, the optimal payload

must be determined and every effort should be made to meet it,

5.3.4  Cost ger delivery

The relationship covered here is the cost of a complete

delivery, regardless of the number of delivery points stopped at

during that particular delivery.

It may be summarized as:

(Cost per delivery) = delivery trip time X (cost per hour) + delivery kilometres

X (cost per kilemetre)

This is almost identical to the equation for 'cost per tonne'

except that the 'payload' has been excluded.

Usually costings are worked out on a 'per delivery ' basis

T e e
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“initially with a 'per tonne ' rate being given in quotations for these

transport types moving goods of uniform density. Since the
estimated‘cdsts have been calculated from this equation, it is a
useful exercise to check that the actual situation matches that used

in the estimated situation. If varlances exist, they must be corrected

as soon as possible.
5.3.5 Turnovey time

The relationship developed here (i.e. tonnes per hour) is

useful for monitoring the drawing off, or arrival of product at a

 manufacturing or processing plant.

For example, if a pre—hixed concrete plant 1s capable of
producing one hundred and f£ifty cubic metres of concrete an hour, it
is useful to record the rate of flow of iaw materials (i.e. sand,
stone and cement) into the plant; and the rate of flow of concrete

out of the plant.

Turnover time is primarily used when consldering continuous

flow type operations.

5.3.6 - Overall speed

‘ The number of kilometres covered per hour provides an indication
of the average speed at which deliveries are achieved. It! is not an

~average road speed, but an average inclusive of all stops and delays.

Such an index ig useful for showing up problem zones, customers,
drivers and vehicles. Once a low overall speed has been detected, a

gimple check with historival records will show Lf there a¥e any common

factors amongst the 'suspect' areas mentloned above.
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The overall speed, once it is known, is a useful yardstick
for estimating times of arrival and round trip times 1f needed

quickly and approximately.
5.3.7  Density

The number of kilometres that have to be travelled to deliver
one tonne of payload gives an idea of how close the delivery

points are to the operating depot.

Large volumés being delivered whilst relatively few kilometres
are travelléd implies that the work is fairly localized. Low volumesg
relatiVe to the amount of kilometres travelled implies longer
distance work. The size of vehicle being used can effect this ratio
éo some time must be spent in deciding what is the optimal size of vehicle
for a given set of working conditions.

‘ On a multi-delivery route, an indication of the 'speed' of the
delivery points can be gained from comparing this ratioc with the kilometres
between the depot and the centre of the delivery zone.

The objective of this relationship is to minimize the kilometres
travelled, therebhy reducing the variable costs, and maximising the tonnes
delivered, hence increasing the revenue, within the limiting constraints

imposed by the route.
5.3.8. 8ize of delivexy

The ideal size of a delivery is for one full load to be delivered
to each delibery point. This, however, is impractical in some lines
of business, resulting in part loads having to be deliyered. The
objective is therefore to kesp the size of part load deliveries up to
their maximum.
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There is a limit to the number of 'drops' that can be made

economically on one single delivery run. This limit must be

determined and the market made to aé¢cept these-minimums.

5.4

CONTROL RELATIONSHIPS AMONGST THE TRANSPORT TYPES

In chapter four it was established, for a number of reasons,

that the variable cost structures of the different transport types

~were related to the nature of the market they operate in and its

associated environments. It is reasonable to assume, therefore, that

there may be differences in the mechanism used to control costs

and performance.

It will be assumed that the basic control data referred to

garlier in tables 5.1, 5.2 and 5.4 are recorded by a compdny's recording

5:4.1

Csystem.

This section will refer to the controls mentioned in table 5.6 .
Pareel delivery

This type of operation is basically an in-town, normal workiny

hour, multidrop type of operation. The focal points for controlling

this type of work must therefore be on:

(a)

e

(e)
(d) density
)

(a)  ‘cost per delivery

‘(b) cost per unit payload

overall speed
slze of délivery
takes account of the total fixed and variable cost components

which must be recovered eithey directly from the customer ot
indirectly threugh the prlce of the goods being purchased.
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(b) ' provides the rate £br the recovery of transport costs from

the customer.

town travelling and the multidrep nature of

thls type of work. Delivery problem areas are ‘soon
highlighted by slow overall speeds.
(@) and (e) are specifically applicable to multi~delivery work and
| insure that the maximum amount of goods are dellvered with

the minimum running costs being incurred.

5.4.2  Bus service

The nature of this type of transport ig again that of an in-

multi=drop operation.

hoWever,

Longer working . »urs and daily peak periods,
cau%e this type of transport to differ slightly from the

"Pargel delivery' set up.

Control relationships will be centred around:

(a)  cost per kilometre

() cost per unit payload

{e) turnover time

(@) overall time
(e)  delivery density

provides the base on which all fares aré charged. |

(L) an overall company pexformance index in that it measuves the
oogt per passernger carried, Relating this to the fare paid
per passengey indicatas whether or not the entire opearation
is profitable,

(e) this is an index cf the extent and timing of peak periods.

(d)

servcs the same purpose as for 'Parcel delivery!'.
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(e)  the average distance travelled per passengexr is useful
for determining the economics of a route of service,very

much in the manner that was used for the minimum size of deliveries.

5.4.3 'Ad hoc' flatbed

Since the type of work done here is of such a variable nature,
it is difficult to monitor any one: particular area other than the overall
costs ‘and the performance for individual deliveries,

 Control is based around:

~(a)  cost per hour
(b)  cost per kilometre
(¢) cost per delivery
(a) ‘overall speed

{(a) is the base for fixed costs that have to be recovered.
(b) is the base for variable costs that have to be recovered,
(e} this is made up of (a) and (b) according to the equation given

in section 5.3.4. Actual costs will be compared to the
origihal estimated costs on the completion of a delivery.
{d) - 1s an overall index of how quiékly a job was completed.

5.4.4 Pre-mixed concrete

This operation is generally on a full load basis within a fairly
localized area,

Control relationships, therefore, are based on:

(a) cost per unit payload
(b)  turnover time
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(c) ‘overall speed
(d) -delivery density

is used as a basis for costing as well as measuring ac£ual
performance against budget.

this gives the rate at which concrete is being drawn out
of the pre-mix plant.

again, this indicates the rate at which work is being done,
the relatiye ¢loseness of delivery points to the depot
indicates how well. the fleet will be able to cope with

a dayS‘progrAmmed deliveries. The longer the average
distance get, the more time a vehicle requiies‘to c0mplete

a delivery.

Contalnerized waste

As in thevcaSe of 'Ad hoe¢' flatbed work, the nature of the

work can vary greatly. It is therefore necessary to use control

xeiationships that are flexible enough to meagure the performance

of individual jobs.

(a) and
(e)
(d)
(e)

These are:

(a)  cost per houyr

(b) cost per kilometre
(&) cost‘per‘delivery
(d) - overall speéd

(e) délivery densgity

(b) are indices for fixed and variable costs respectivaly.
measures the performance level for each indibidual job.
shows the rate at which work is héing dona. ‘
as foy ‘PxEnmixediconcrete', provides a measure of how

localized the work is to the depot.
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- 5.4.6  Bulk transport i
This work is long distance in nature catering for full loads
' g%
only. Deliveries are usually to a limited number of regular
customers, making it a relatively simple task to monitor cost and L
performance levels. ‘ b
Control relationships centre around: é
(a) costs per kilometre y
(b) costs per tonne i
(¢) ~costs per delivery §
(d) overall speed {
o L
S {a) monitors the variablé costs which become increasingly impértant : %
in high kilometre work. j
{b) forms the basis of the costing exercise, and is useful for j ‘ *
highlighting payload problems. g ?
(c) this is an overall cost of undertaking a delivery to a ! f
particular customer, a useful index for comparing actual § ;
. : P
costs with estimated costs when the number of customers )
are limited. : f
() is an indication, as previously mentioned, of the rate at £
which work is being done. b
5.4.7 Abnormal loads i
This typs of work consist primarily of one-off jobs making %
. . '," i
1t necessary to monitor performance according to individual jobs. Er |
Contrel will revolve ar~und: I
(a)  cost per hour : i {
(b)  cost per kilometre | £
it
I ’
£
[
5
i
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{€)  cost per delivery
(d)  overall speed
(e) size of delivery

(a) and (b) measure fixed and variable costs respectively.

(c)
(d)

5.5

indicates the performance level in individual deliveries.
measures the rate at which w0rk is done. This is important
for abnormal loads since charges are usually made on an
hourly basis.

this is an index to monitor the vari *lon in load size due to
weilght; volume or dimensibn constraints being a critlcal

factor in this type of transport.

SUMMARY

The major portion of this chapter has been spent reviewing the

most important information required in the performance appraisal of’

‘anj road transport operation. The different information centres

have been »deflned and discusiied.

Some time has also been spent in discussing relationships

between operational and cost statistics, and how these relate to the

sample of transport types selected for the dissenvation.
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CHAPTER SIX
CONCLUSIONS
6.1 INTRODUCTION

This chapter will consist of short summari.es highlighting the
major points of interest that have been forthcoming from theé discussions
undertaken in chapters three, four and five as well as drawing
conclusions on the specific objectives outlined in the Introduction

(section 1.4).

These summaries are set out in the same sequence in which the
topics appear in the study with separate conclusions being reached for

each section.

6.2 MARKET FORECAST AND VEHICLE REQUIREMENT CONCLUSIONS

6.2.1 Market forecasts

The forecast market volumes form the foundation of the vehicle
requiremeny calculations, and presumably, the entire costing or budget.
Thus, all decisions relating to the correction of problem areas
or the seizing of opportunities which come out of these calculations
depend dn‘the‘fact that the groundwork in determining the future
volumes has been done properly. | ‘ ’

There are three major sources of information on future market

valumes as discussed in section 3.3. These are:
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(1) People - their thoughts, comments and knowledge on the
subject. Three categbries of people are most relevant

and these are:

(a) customers
(£) salesmen
(c) experts. ‘
(id) Sample of customers’ behaviour - reactions from a market test
‘ of some sort is being referred to here.
(idd) Customers.! historical behaviour - the past performance of
individual custome:s or the complete market as measured by

company sales.

It was established during interviews with the companies operating
the different types of tranport, that the sources of information were
differerit and depended on the natufe of the market being considered.

This is shown in table 6.1.

The sources are numbered in the order of their usefulness to the
individual transport types as determined during the interviews. The

reasons for these rankings are as follows:

L. People

(1) Customers - these are the most important sources for most
transport types. This is because they are in the best
position to know what their transport requirements for the
future are. Parcel delivery and Bus service, however,
have too many small customers to make this a practical
source of information. |

(11) Salesmen - these are the next most reliable sources of
information.for‘m0st of the transport types and first in

the case of Parcel delivery for the reasong stated in (1) .
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The Bus service and 'Ad hoc' flatbed did not use salesmen

in their companies at all,

(1ii)Experts -the use of outside experts was restricded to

those types of transport where either social ' » engineering
interests were present. The Bug service made use of
statisticians and public transport consultants. Pre-

mixed concrete and Bulk transport used experts in the
building and road-making industries respectively. The
Containerized waste category kept close to pollution control
bodies and also to technical organisations concerning

themselves with waste disposal and the recycling of waste

material.

Market tests - this only really applied to two ty::» £

transport. Firsily, Parcel delivery when tests were being
carried out on new products or pricing and packaging
strategies. The results could have repercussions on

the transport requirements. Secondly, the Bus service

carried out test services from time to time.

Historical performance - this applied to all transport types

with varying degress of importance. Most transport types
could gain some idea of trends from looking at this
information. Parcel delivery and the Bus service placed
a‘greaﬁ deal of faith in this information stating that
their markets were relatively stable and they had little
other information on which they could rely. (dee 1.(i)) of
this section. 'Ad hoc' flatbed had an unstable market, but
few other sources of information. The temaining transport
types all had several sources of information but used this

one for isolating and checking on trends.
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6.2.2 - Vehicle requirements

The following conclusions were arrived at for the specific

objectives set out in the Intrnduction (see Chapter One, section

1.4.1).

(i) Factors influencing the optimal £lwet size

These factors were found to influence the fleet size:

(a)

(b)

volume of traffic

A single vehicle of a given size is only capable of a
certain amount of work. When this limit is exceeded,
additional vehicles become a requirement. Similarly,

the case for a gi s n fleet., That fleet has a limit to

. the volume of work that can be handled before additional

capaclty becomes necesgary.

certainty of future volumes of traffic

A sound business practice is to invest only in assets
which are going to be used in the immediate or near
future for the benefit of the company. This is
particularly relevant when considering expensive capital
equipment. It is important, therefore; to gear up with

equipment only as far as there is work for that equipment

to do. This means only considering that work due to come

up in the future that has a reasonable probability of
actually materializing for the purposes of vehicle requirement

caleulations. This way a company is 'investing' rather than
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'gambling' on its future.
payloads

Once the -volume of work has been determined, the rayload (s)
of the vehicle(s) doing the work decides £he number of
tripes required to move that volume of goods. The higher
the payload(s), the less trips that have to be deng; and
therefore the less vehicles required to complete the

work.

trip times ,

The times a vehicle takes to deliver a load of goods to,
an area or customer influences the number of vehicles

required to complete all the loads programmed for the

‘Eleet in a given period of time. If it is possible to

reduce trip times within reasonable limits by either
speeding up the handling methods used in 16ading and
unloading vehicles or the average speed at which a vehicle
is capable of working. The use of mechanized handling and
of more powerful vehicles are respective examples of what
can be done to improve trip times.

loading and discharge times

Restrictions on the times available for loading or discharge

of vehicles means that more vehicles are required to move
a certain volume of goods than would be required if
the times were unrestricted. This is because the vehicle

idle time is considerably reduced in the latter situation.
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downtime

To undertake work, ornly working vehicles can be
considered. Thus, because of the mechanical nature
of the vehicles and its equipment, some cbgnizances
must be taken of the fact that vehicles will not be
avallable from time to time elther because of (a)
scheduled maintenance or (b) unscheduled maintenance.
A reserve factor of vehicle capacity must be added
to the fleet to take account of this therefore, and
consequently affecting the size of the fleet.

peaks

Irregular fluctuations, either on a daily, monthly or
seasonal basis, in the market place calls for Varying
amounts of vehicle capacity.

service levels

It is neceéssary, very often, in cases where there are
either regular or irregular peaks in a market place

(see item (g)), to pre-set the maximum service levels

to whiéh the company is prepared to go. This will mean

limiting the number of vehicles in the fleet relative
to a given level of work during thée peak periods.

ratio -of prime movers to carrying units

In operations with excess carrying capacity (e.g.

containers, semi-trailers) over the number of prime

movers employed, the ratlo of the number of prime movers

required to service a given amount of carrylng units can

influénce the fleet size substantially.
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(J)  special requirements

Work which requires a barticular type of equipment not
entirely suited for a company's general operation can
increase the fieet size 1Lf the company accepts this
work.

(k) cars and vans

The number of vehicles ancillary to running a transport
operation, such as salesmen, supervisors and mainteénance
vehicles, although not part of the main fleets, can
become a major consideration in fleet planning,

particularly in larger organisations.

(11) Which factors influencing fleet size the company Has partial
or complete control of:

Table 6.2 shows the control pogition of the company for each of

the abovementioned influencing factors.

Influencing factoers Conplete Partial No company

company company control
control gontrol
(a) Volume of traffic Lok
(b) Certainty of future volumes
of traffic *
(C)vPayloads - *
(d) Trip times ‘ K
(e) Loading and discharge times | R
(£) Downtime *
(g) Peaks ‘ %
(h) Service levels * |
(1) Ratio of prime movers to
carrying units ‘ *
(5) Speéial regulrements *

(k) Cars and vans *

Table 6.2 Company control of factors influencing
fleet gize
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The company has partial control over the volume of traffic
in that it can use gophisticated marketing technigues to
influence customers but the company cannot guarantee the cevrtainty
of future volumes of traffic, since the final decision rests with |

the customer, over which the company has no coiitrol.

In regaxd to payloads, the company can select the optimal

~vehicle; but it cannot always ensure that (a) full loads are carried

at all times (because some work involves working with part loads
only) and (b) the vehlcle selected is able to negotiate restricted
entrances and exits encountered in the market place, particularly on

in-town work.,

Trip times are controllable to the extent that delivery times
can be brought into line with optimal and safe pre~set standard times
foreach‘deliVery. This is achieved by eliminating unaccounted for

and wasted time by delivery staff whilst they are engaged on deliveries.

It is rare for a company to control both the loading and discharge

timee, Usually it will only control one of them which puts the company
at a disadvantage if it wishes to extend that time which it does not

control in order to increase vehicle working hours.

Vehicle downtime ¢an be minimized by the correct preventitive
maintenance but it cannot be eliminated completely by the company. It
is a case of having more downtime incurred of a preventitive nature in
the depot with less out on the open road where considerably more time
is required to get vehicles moving again.

Daily, monthly or seasonal peaks are largely a characteristics of
the market, over which the company has very little control, Rfforts
may be made to educate the existing customers in better planning of their
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transport regquirements, but this usually has a limlited effect since
they are not interested in anyone else's problems. Even after

a customer has been effected by a shortfall in vehidle capacity,
through his own lack of planning, he will invariably place the blame
fairly and squarely on the shoulders of the transport 5perator.

Service levels are levels which are set as a matter of éompany
policy in order to provide guidelines for the intexnal planning
and control of an operation. Tris factor is, therefore, entirely within

the control of the company.

The vatio of prime movers to carrying units is dependent on
the nature of the operation. The company can only control this facter
the extent that it ensures that the utilization of both prime movers

and carrying units are at the maximum pogsible.

1f a job has special requivements necessitating specialized

~vehicles or equipment, it is completely at the company's discretion

whether or not they get involved in that type of work.

‘ The number of cars and vane a company operatés is again at the
company's sole discretion. Certain practical considerations with regards
to the vans are called for, but the cars are usually either a job status
symbol or else a system chosen as a matter of company poliecy for the
allocation of cars to salesmen. '

(1ii) - Differences amongst the transport type vehicle requirement
calculation methods ’

(a)  Parcel delivery - this type of transport was used as the
example for describing the standard methOd of véhicle
calculatidns to be uged & a basis throughout thig gtudy.
It is therefore completely straight forward with the only
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noteworthy points being the low payloads and the
restricted discharge times as deteérmined by the market
place.

Bus service - this category of transport is completely

) ¥
~uon-gtandard since there is a continual variation in the

size of the paylaods as well as the fact that a regular

service between localized points is required.

Thé method ‘ised here, therefore, relies on service

levels as the criterion on which vehicle requirenents are
based, Consequently it is a somewhat arbitrary method.
'Ad hoc' flatbed ~ the method used here is standard and
as was used for Parcel delivery. A difference, which does
not come across in the calculation, however, is that

there is a great deal more uncertainty in the market
volumes in this case by virtue of the nature of the
market. This tends to undermine the validi’, of the
caloulations depending on the degree Qf uncetrtainty.
Pre-mixed cohcrete - the method adopted here is completely
standard,

Containerized waste ~ In this case the standard method

was used; but it was used twice. Firstly, to determine
the number of each type of container required; and then
secondly, to detérmine the rnumber of prime movers need to

keep those containers mobile.

It is important to ieep separate totals for all specialized
equipment in this type of transport if the company ig o
equip itself with the correct sort of containers and

vehicles.,
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(£)  Bulk transport - the method used here is completely
standard.

A point of note is that this is primarily Jong distance
work. This means, therefore, that equipment is tied up

for long periods on individual jobs. If work tﬁat

is plannned to come up does not materialize or else
unanticipated work does present itself, the company can find
itself with a vehicle surplus or shortfall respectively
very quickly. ‘

(g) - Abnormal Loads = it is possible to use the standard
method of calculating here, but, as for 'ad hoce! flatbed;
the certainty with which future volumes c¢an be predicted
is extremely low. This makes the calculations of
questionable value,

There is no substitute method that can be suggested for
this category since withott reasonably acourate volumes,
it is virtually impossible to predict the number of

vehicles required mathematically.
6.3 ROAD TRAMSPORT COST CONCLUSTONS

The discussion in this section (i.e. Lapter four) were mainly
directed at providing conclusions to the specliic ¢biectives as set

out in section 1.4.2 of the Introduction (Chapter one),
(4. The most meaningful cost centrvs applicable to road trangport

Table 6.3 shows the most useful cost centye breakdown as

determined from interviews. Three categories ave shown Below:
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: (a). essential to all transport types - those cost centres :
; which are vital if cost control is to be achieved. i
(b)  useful to most transport types - those less important !
! cost centres that can either be grouped with a larger ‘ ;'
cost centre or kept as a separate entity in their own ;;
. [} a
right.
(¢) those of a specialized nature = cost centres which are 7
: particularly useful to certain types of transport. ;
g . . , ; ; §
, i
g Responsibility i Essential cost Useful cost Specialized f
: ! heading . centres centres cost centres ;
t i Operating variables Fuel Travel and Crane hire ;
o ; subsistence h
% § Salaries and : i
| & wages~overtime Outside hire Dumping fees ;
! é Tvres Claims~provision - Heating g
* : Manpoweyr training Cars and vans Night out f
: i allowance ‘ :
‘ i Other Washbay Quality control
; i, Maintenance variables Salaries and :
! i wages-overtime Accident provision 5
) RN Materials i
i g : ‘ Outside work !
’ ; " Consumable stores ;
. 5
i i Other ] ;
% : Operating fized ‘ Salaries, wages i
¢ j? and benefits : :
i s [ L \ i,
: i Licences and permits .
é ; o Insurance (vehicle) i
‘ 4 Vehicle |
% ; ‘ ‘ _ depreciation :
% ;o ‘ Other ‘ g
; Maintenance fimed salaries, wages Equipment Lo
ﬁ and benefits depreciation : ;!
: ] Administration B Insurance ﬁ
¢ : ‘ Interest ‘ i
i i Rent/Amortisation v
! ; : Salaries, wages - ‘ 1
3 and benefits ‘ i
i General. overheads Othexr i
{ - ST . - e . . .
ﬁ Table 6.3 Relative importance of individual cost centres b
!
i : .
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It can be seen from table 6.3 that these cost centres which
are not essential, are either of a more minor nature or else are
recommended as a back-up to the other information used for decision
making. ALl of these can be absorbed into bigger cost centres if

necessary.

In the case of 'Maintenance variables' and 'Maintenance fixed'

the essential cost centres may change if little or no work is done

in-conmpany. For example, salaries and wages (fixed and variable),
materials and consumable stores may be removed with a corresponding

increase in outside work.

The specialized cost centres refer only to the 'Operating
variables' since this is where the different nature of each market or
operation become most apparent. Once a characteristic of a market
or operation leads to a significant amount of money being spent on a
certain item, thought should be given to extracting this item out

and putting it into a cost ceéntre of its own.
(ii) . The most significant 'Operating variable' cost centres

The most gignificant order of 'Operating variables' for the

individual transport types was shown in table 4.4. 1In this section; the

‘results shown on table 4.3 (on which table 4.4 is based) will be

extended fo the transport industry as a whole.

It must be noted here that, although the 'Operating variables'
are only being looked at hére, the "Maintenance! and'Administration’' costs

are a very important part of a company's cost structure. Unfortunately it

‘Was only possible to carry ottt valid comparative studies on the

‘Operating variables' because of the someéwhat arbitrary nature of the

other two headings.

‘The general order of importance across the sample of transport
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types are found to he:

(a) Fuel - fuel counted for the major proportion of the
variable costs for all the transport types, with the
exception of one case. The percéntage contribution
varied from 59,4% to 17,3% with an average of 39.8%.

(b) - Owertime ~ the second biggest contrlbutor to the operatlng
variables 1n five of the seven examples was overtime.
The percentage contributions vary from 58,5% to 8,9%
with an average of 23,1%.

(¢) Tyres -the next largest contribution is tyres with
percentage contributions varying from 21,4% to 3,9%.

The average contribution is 12,5%.,

(@) Other -different expenditure items of a specialized
nature required by some - transport types were allodated
under this cost heading. This has inflated the
significance of this cost centre somewhat and is not

truly representative of the actual situation. For
the fecord, percentage contribution varied from 24,4%
to 3,8% with an average of 11,3%.
(e) Cars and vans - this category accounted for percentage
contributions varying from 13,6% to 0,6% with an average
of 5,2%.
(£)  Manpower training -contributicns ranged from 5,2% to 0,2% having

an average of 2,8% for this cost centre.

The femaining 'Operating variable' cost centres are either »f
a specialized nature, and therefore only apply to certain transport
types, or else make a very small contribution to variable costs.
In both cases; it is dangerous to extend these results into other
fields of transport as they are more than likely to prove invalid.
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(414 The predictability and control of cost centres

In this section the ability of the company to predict and

control inaividual cost centres will be reviewed.

(a)

(c)

Fuel -this cost centre is both predictable,and
controllable to a lar;e degree. Fuel consumption
can be calculated accurately for vehiclé types without
too much difficulty, but anticipating future fuel

prices may be difficult.

Control on the purchase and drawing of fuel in the

depot are relatively straight forward to control.

Salaries and wages ~ overtime - for both the 'Operating'

and the 'Maintenance' a certain amount of overtime is
acceptable and predictable, but thereis likely to be
some that is gquite unanticipated, particularly in the

event of emergencies.

Most overtime can be controlled to within manageable
limits by alert management. |

Iyres - like fuel, the consumotion rates of this item
can be calculated mathematically, bﬁt the future cost

of tyres is not always that predictable.

Tyres are controllable, by and large, either directly
by the recording of tyre movement in the fleet or

indirectly by such neans as driver training.

Travel and subsisbence = this cost centre is predictable

if the volume of work to be undertaken ils known.

Control is easy to exert here.

B
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Outside hive = this is usually unpredictable and
uncontrollable, since most times that a company is
regquired to go to these lengthg the cause is totally
unanticipated. Only when a company has planned

to seek outside help due to regular peaks is it of

a predictable and controllable nature.

Claims and aceident provisions = both of these are
regerves and therefore, pre-determined.  Claims and
accidents are usuélly the result of carelessness or
else unfortunate circumstances, neither of which are

predictable.

Control may be exercised indirectly by means of the
correct training of staff.

Manpower training - this is generally a pre-planned item,
with the only unplanned training being that to replace
staff who have resigned or been discharged. 1In the

ideal ¢circumstances, this latter category is aimost

non~existant.

Favourable working conditions and careful selection of
personnel is the best method of controlling this area.
This makes sure that most of the training done is
retraining of current sﬁaffa

Cars and vans = inig 18 reasonably predictable. The
historical ccsts of operating these vehicles are a useful
guideline as ro the average expected operating costs.
Major mechanical repairs or price increases in Ffuel

and tyres are the only aspects likely to change the
situation, |
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Washbay = If approximate volumes of work are known, it i

130.

The company can have a fairly tight control over these

“vehicles, either by making certain people responsible

for individual wvehicles or else logging all vehicle

movements .

6}

possible to predict the cost incurred in this t;pe of
facility. Where there are large washbay facilities

concerned, care must be taken to estimating the future
prices of the items used such asg detergenﬁs, solvents,

cleaning materials and boller fuel.

Control must be exercised through someone being made.

responsible fur this section.

Other = this coest centre is, by and large, unpredictable
in the cases of 'Operating variables', 'Maintenance
variables' and '"Administration' but predictable in the

cases of 'Operating fixed' and 'Malntenance fixed'.

Control‘is difficult here because of the great variety
of incidental itemg falling under this category.
Authorization by a responsible persoﬁ before purchasing
anything is probably the most effective control that can
be applied in this case.

Materiqle and consumable stores - these items are somewhat
unpredictable, especially in the case of 'materials'.,
Those stores used on scheduled malntenance are predictable,
but the greater proportion which is used on unscheduled

maintenance 18 nots

Cortrol is achieved in this case by the use of sultable

cordering and stock control systems.
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Outside work — as in the previous case, this is not very
predictable in most cases. This is particularly true
if most of the maintenance work is done outside the

company .

The amount of control possible here will vary éécording

to the company's dependence on 'outside work' for its
maintenance reguirements.,

Salaries, wages and benefits - this is predictable, since
a company's personnel requirements are usually planned
well in advance and they remain stable for long periods

at a time. This applies to 'Operating', 'Maintenance' and

'Administratioh'.

Control of this cost centre is either through the resource
utilization factors or else on the detection of surplus

or deficiencies in staff requirements.

Licences and permzts‘~ this Ls a pre=-planned cost, and is

therefore predictable.

ILittle or not control is required for this cost centre othex

than to see that the correct licences and permits are
obtained on the due dates for the correct amount of
vehicles.

Insurance =~ for both vehicle and other insurance, the same
comments as used for 'licences and permits' apply, eéxcept
in‘this case, referring to insurance.

Vehicle and equipment depreciation = the comments made
under 'salaries, wages and benefits' apply here, except
they refer to Vehicles and equlpment in this case and

not people.
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(q) - Interest — this can be predicted provided a company is in a

(s)

position to estimate future cash flows. If the cash flows
are reasonably correct and there is no change in the

gbing interest rates, an accurate prediction should

be possible.

The financial statements are the control mechanism used

in this case.

Rent or amortization - this is entirely predictable and does
not reguire any short term controls.‘ The company should review
‘the economics of its premises from time to time.

General overheads - predicting these costs are difficult some- .
times because of the many different items which fall uhder

this heading. The degree of difficulty will depend on the
nurber of items and the stability of their prices.

Control methods vary with the different items, but most of

them lend themselves to control of one form or ancther.

CONTROIL: INFORMATION CONCLUSIONS

: The‘specific objectives laid out in section 1.4.3. of the
Introduction will be covered here.

The basic requirements for an effective contrsl system
It was found that there were four major considerationg to be

considered in the setting up of an effective control system.
These were:
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The information itself

Two very important requirements have to be fulfilled

before any information can be used in the decision making
process. Firstly, it has to be relevant to the aspect of the
company being controlled or reviewed. Secondly: it has to
be aceurate to within acceptable limits.

The format

The design of the documents that go to make up the control

system must record only that information which is required,

:and do it in such a way that it is understood by the peéple

who are called upon to £1l1 in the form.

It i8¢ noticeable that there 1s a swing away from the purely

quantitative type format that is used lower down 1n the
organisation to a more qualitative type of format as
information moves up the organisation. -'The role therefore
changes from one of an 'observer' to one of a 'decision
maker' as mentioned earlier in the discussion.

The £low

The flow of information vertically and horizontally through
the organigation must be thought out carefully. in order to
ensure a continuous supply of useful information reaching

those people who need it most.

. The frequency

The frequency at which a doecunent should be produced should
depend on ite usefulness as a control tool. The more useful

a document, the more frequently it should be produced.
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Where very large volumes of data are involved,
computerization can be the answer to quick and efficient
processing.

What control information is required in road transport

The information requirements were found to be concerned with

three of a company's most valuable resources
pany

(a) velhicles
(b))  drivers

(¢) money

The control of the first two resources revolves around the
utilization of time and capacity of each resource. The first
step 1s to determine the time and capacity that is available
for use unde¥ idedl conditionsg and then, gecondly to compare
this with the actual use obtained from both man and machine.
This is applicable to both individual deliveries and to the

accuﬁulated,monthly results.

Other control information that is kept on vehlcles and drivers

is related more to otheér control areas rathers than the
two mentioned above. For example; tonnes delivered and
kilometraes travelled are an overall meagsure of market and

fleet activity.

‘A more specific breakdown of the information to be collected on

these two resources are shown in tables 5.1 and 5.2 in Chapter
fiv‘e ¥ ‘

The control information required to control the financial side of
the business ilg basically measuring the ability of the company

to make that money it elther has or hag borrowed grow. Hence
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emphasis shown on tables 5.3 and 5.4 is on profit and the
ratics of revenue to various types of ¢osts. To assist in
the location and correction of out~of-line costs, a number of
different cost centres are used as outlined in the first part

of section 6.3.

Tt is not felt necessary to repeat the information contained
it tables 5.1, 5.2,.5.3 amd 5.4 as it can alwaysg be referred
back to if the recommended control information is required

tobe loocked at.

It was also found during the course of this study, that generally

speaking, all the information required, particularly on the
operational and maintenance side were freely available if the
company was prepared to record and make use of it. On the
financial side, the information was available, but only . at
infrequent intervals due to the length of time required to
produce the income statement and balance sheet. This latter
dnformation must therefore have some sort of breékwup system to
maintain control in the intervals between the presentation

of the financial statements. This it has in the operational
and maintenanceé control information mentioned above.

Control in an overall company context

Throughout this dissertation the requirements and techniques

~avallable for controlling a business or department involving road

transport has been discussed. It has been discussed by narrowing
down agpects of the business into small speclfic areas which

are easier to view in lsolation.

It is important fiow, therefore, to mention that it is the

company's or departﬁent's overall results which ultimately determine
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the performance level of that company or department. Thus
all the areas discussed earlier on must be kept in
perspective by reviewing the picture as a whole. Not only must

this be appreciation by the managers, where confrontations are

- usually more understanding and cordial, but also by ;hose lower

down in the organisation who tend to experience the most

hardships because of lack of this correct perspective. Very

often; individuals that are allocated responsibility areas find

it difficult see that if they sacrifice a certain amount in
their avea, the company could make substantial gains in
someone else's responsibility area. This insight is vital for
all company employees, particularly those in charge of
responsibi ity qenﬁres, if the company is to make the best

use of its scarce resources.

Good communication channels and xelationships are very important
in this context. These must be developed as much as possible
with'particular importance being placed on giving both sides

of the picﬁure between different departments and responsibility

areas.
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Exhibit 5

'"MARKET', 'PRODUCT', 'PLACE' and 'VEHICLE' CHARACTERISTIC DEFINITIONS

1.

Market characteristics

(ii)

Ancillary or hire and reward

An ancillary user of transport is a company which possesses
its own vehicles for its own use and not as the means for

i1ts existence in business.

A company which operates for hire and reward is in business
to sell its transport facilities and has no other means
of support.

Seasonal or daily peaks

Seasonal or dally peaks imply irregular use of transport |
facilities either on an annual or a daily basis. 1In

the case of ancillary users, it means irregular consumption
of the goods delivered by'thosgpompanies with the

consequential fluctuations in the use of their vehicles.
Social responsibility

This implies the degree of consideration by any transport
operator regarding the safety and well being of the general
public. This becomes important With the product Beinq
carried énd‘the size of vehicle belng operated.
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(vi)

(vii)

Competition

High competition in a product or transport market imply a
need for increased cost awareness 1Lf a'conpany is to be

successful.

) )
Competition can come about either by competitive products,

competitive methods or excessive supply over demand.
The latter can be caused by a fall off of the market

or low market entry requirements.

‘Time utilization

This is the time available out of a twenty four hour day,
seven day week -over which vehicles can be effectively
utilized taking into account all market constraints and

assuming 100% vehicle availability.
Charge method

This is the most common method of recovering transport costs
and profit (if applicable) for each type of transport being

congidered.
Order notice period

The amount of advanced warning given before a job is to be
undertaken has marked repercussions on the amount of ‘
equipment required and the time utilization possible fiwem
this equipment. |

S L

T

™




(viil) Spread fhexibility

- (dx)

Spread flexibility refers to the amount of slack a
thicle operator has at his disposal in his scheduling.
That is, from the time the consignee can take delivery
until lost time is incurred due to non-arrival of his

goods. This is not the same as notice period'in (vii).
Part/full loads ordored

Noted here is, whether a full load is ordered when orders
are placed or only & part-load therefore necessitating
the vehicle travelling at least a portion of its delivery

distance under a part load.

Produect characteristics

(1)

(11)

(1i1)

Product

This is an arbitrary selection of specific products to
give the study more body. Each product is one example
of the type of products carried by each transport type.

Weight/Volume constraint

Whichever poses the limiting constraint on the amount a
trangporter can carry is listed under this heading.

Handling method

Handling method covers the method of loading and unloading
of products.
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{iv) Specialized equipment
Thig relates the specialized type of vehicle (if required
at All) and ancillary equipment necessary to cope adequately
with the loading, transporting and discharging of each
product. ‘

(v) Agsistant (¢) iequired
This indicates whether or not additiqnal labour, other
than the driver, is required with the vehicle to assist
in loading or discharge. The general situvation is being
looked at here, the answer not necessarily representing all
instances,

3. Place characteristics

(1) Local or long distance
Local deliveries are taken to be those deliveries done
within a radius of 100 kilometres of the centre of Durban.
Iong digtance deliveries .are delivered undertaken further
afield than the 100 kilometre limit, but within the borders
of South Africa.

(i1) Terrain

Summarized here is the generai types of gradients to be

- covered by vehicles. Industrialized and shopping areas tend

to be situated in the flatter areas whereas residences,
particularly’ in coastal areas are often situated in fairly
hilly areas.
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Inter-town travel iz considered to have a fair amount
of hilly areas. This is generally true in the Natal

area.
Road conditions

Tar or cemented roads are considered to be good whereas
gravel roads and building sites are taken to be poor.
Certain roads, although tarred, in the non=white
resldential areas are alSO‘taken to be poor bhecause of

poor road maintenance.
Metropolitan conditions

This referxs miainly to the traffic conditions experienced

during deliveries.

City and suburban traffic is taken as being heavy while
inter-town traffic is taken as being light.

Discharge acvess

Generally off~loading points in shopping and residential
areas tend to be poor because of narrow entrances; a lack

of maroeuvring room and heavy traffic conditions.

Industrial discharge points are usually, although not
always, better. Bullding sites can be particularly bad

with narrow entrances, heavy traffic and poor site roads.
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Legal. restrictions

Ancillary users face no legal restrictions, other than
licensing and road~worthiness, when putting a vehicle on

the road.

Hire and reward opeérators are required to go to the local

Road Transportation Board to obtain a motor carriers

permit before they can commence business. Permlts are

not always easy to come by, particularly in the case of
long distance work which is in direct competition with
the South African Railways. ‘The local, less lucrative

work does not appeal so much to the Rallways.

4, Vehicle charasteristics

(1)

(L)

(1141)

Payload

mhis 18 the effective load by weight carried by the
vehicle. Payloads generally tend to be low in local work

because of traffic conditions and poor discharge point

dccesses. In certain cases they tend to be low because of

the weight of specialized eguipment necessary to handle a
product (e.g. pre-mixed concrete and containerized
waste) .

Vehicle length

The game reasoning anplies heoe as for payloads.

Common axle configuration

4 % 2 Ls a four wheeled vehicle with two wheeled drive.
6 % 4 is a six wheeled vehicle with four wheeled drive.
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ted kilometre

Multi axled units are eilther a mechanical horse drawing
a semi-trailer or a rigid vehicle drawing an independent
Either petrol or diesel is used to drive the vehicle.
work because of its higher price relative to that of

Petrol is only used for low consumption 1i

traller.
Fuel
diesel.

(Lv)
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Exhibit 6

TRANSPORT TYPE SUMMARIES
L. Parcel delivery

This categrry represents those companies that make use df_road

transport facilities for delivering godds from their factory or ware-

hcuses to thelr distribution outlets within a fairly localized area.

They are primarily ancillary users in that transport is not their
reason for being in business. Their business is to manufacture or
sell the products for which they are agents. This usuélly implies that
they are in a reasonably competitive product market where they have

to he careful of what and how much of their distribution cogtg they can

charge their customers, particularly if the transport costs are included

in the prices of the products.

Operating hours are usually limited to normal working hours by the
customer working times. Operating conditions tend to involVe’considerable
*in town' driving amidst heavy traffic and with difficult accesses
to many discharging points. This necesssitat2s the use of smaller low
pdyload vehicles which offer greater manoevrability in condested
conditions but at a higher unit payload delivery cost. The roads over
which deliveries are carried out are good urban type roads with only

reasonable gradients being encountered.

Frozen foods, packed in cardboard cartons, hag been felected as
the product to be carred by this type of transport for the purpose of
this study. ‘

2. Passenger transport

This catedory includes all privately owned local type bus services.
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Tt does not include subsidized monogolies or long distance touring

operations.

These services ate offered for 'hire and reward' in highly
competitive but price controlled markets. Operators in this field
experience abnormally high daily peaks‘as workexrs go to and‘from
work with much quieter periods during the middle part of the day
and in the late evening. Thus most of the time they operate with part

loads only.

The social responsibility in this type of transport is nigh

pecause of the number of lives these companiesg have at thelr mercy during

an average working day.

Bacause of the specialized verhicle required in this market, an

operator is restricted to this market for the life of his vehicle.

‘ These vehicles generally operate in heavy urban traffic with a
o iiderable amount of 'stop-start' driving on aVerage to hilly type

terrain:

Non-white passengers have been selected as the example of the type

of transport for the purpose of this study.
3. - Flatbed 'Ad hoc'
In this group, ¥ .rr.ude all transport operators who operate

one or more geneéral car,o vehicles for tThire and reward' but on an

iad hoc' hasis. That is to say, they have no regular vork as such;

‘but rely on one-.ii irregular type work. Consequently this is a high

risk business, sinece the work is in a highly fluctuating and competitive
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market where price cutting and running at below cost prices (mainly

through ignorance) are not uncommon.

There are few obstacles to entering the market provided operations
are confined to a very localized area. Finances are generally available
through hire purchase agreements and the South Africén Rail&ays are
not really interested in this very local type work, thereby making

it‘relatively easy to obtain the appropriate motor carrier permits.

Good urban type roads in average to heavy city traffic are the

-commonest operating conditions in this case.

A general cartage contractor carrying anything from bagged

chemicals to wooden crates is an example for this category.
4. Pre-mixed concrete

This category refers only to pre-mixed concrete suppliers who are
classified as ancillary users by virtue of the fact that they are gelling
their product and not their transport. Various characteristics do,
however, apply to tipper work, whether it be for 'hire and reward'

oY not.

This business cun be seasonal in so far as it is directly related
to the building industry which can be seriously affected by rain oz any

other form of inclement weather.
Competition does exist, although not in the form of other
transporters in the Durban area, but in the form of an alternative

method, namely site mixing.

Working times usually extend over a ten to fourteen hour day; five
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days a week, with exceptional runsg being undertaken on Saturdays.
The operating conditions invariably consist of heavy traffic, good

to poor roads and with poor accesses to sites.

The specialized nature of the equipment restricts the opérator
to this field of operation. It also reduces the effective payload of

a vehicle guite considerably.
5. Containerized waste
This tYpe of service covered here is all operations where there

is more carrying capacity relative to the number of prime movers

available, This could either be one rigid vehicle having more than one

container or demountable body to service or else it could be one

mechanical horse servicing more than one semi~trailer. For this study,
the container example has been adopted with the product being industrial
waste. Since waste disposal is the service being sold, this operation

is that of an ancillary user.

Operating hours are mainly normal working hours, with good
to poor roads being encountered. Very often dumping site roads are in

an extremely bad state of repalr.

Heavy 'in town' traffic is usual in this type of work since this

is where effective waste disposal is most important.

| neial responsibility depends on the product being carried. If
it is loose light material, it should be covered to prevent spillage
onto the road or surrounding environment. If it is a hazardous product,

it should be secured in such a way to minimize the hazaxd.

specialized hydraulic equipment is required for this operation.
This does not restrict the products that can be carried, but it does
restrict the useful payload of the vehicle.
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6. Bulk transport
‘ 1
This transport type covers any operator who carries bulk

'flowable' products for 'hire and rewaxd'.

The choice of bitumen as the product determines the nature of
the operation to a large degree in that it accounts for seasonal peaks
(because it is so tied in with road construction which is highly
weather dependent): the high social responsibility (because of the
prodﬁcts high température); the twenty four hoﬁr utilizétion (because
of the high volumes used and also the problems aSSociéted with the
cooling off of the product); and the highly specialized equipment

(i.e. insulated tankexs, often with heating and pumping eguipment) .
These vehicles operate on good inter~town roads with light
traffic being experienced. Access to both loading and discharge points

are good, therefore allowing the use of largexr, high payload vehicles.

Entrance into this type of lucrative long distance work is

severely restricted by the Railways and existing operators.
7 Abnormal loads

This transport type covers all operators who move ultra large

. (either by welght or by volume) loads for 'hire and reward'.

Soclal responsibility is extremely high for these operators because

of the size and weight of their cargoes, often to the extent that they
are onlyrallowed to move during daylight hours. Usually all movement
of abnormal loads on public roads 15 prohibited over the December-
January pefiod due to the volume of holidéy traffic on the roads.
similarly on long holiday weekends. '
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Competition is high in this field of transport. Below fifty
tonnes, competition stems from other private operators of

abnormal load equipment, of ‘which there are gquite & few. Above

 fifty tonne, competition comes almost exclusively from the Rallways.

This latter market ig a very one-sided affair due to the vast

i

regources and influence of the Raillways,

Legal restrictions are high should the load fall outside the
allowable weight and dimension constraintsg laid down in the Road
Ordinace. Approaches have to be made to each and every municipality
through which the vehicle passes for their acceptance before any work
can be carrued out. Route planning, therefore, is a most lmportant

part of the operation for this type of transport.
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Exhibit 12 Tachograph chart information
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