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1 Introduction

The object of this study is to explore the patterns and
policies which form the bases of replacement &ecisions in the
field of heavy goods vehicles. ‘A second objective is to
formulate models and methods upon which future decisions may

be arrived at mote rationally,

This exploratory study is also intended to form the basis
of further work in this field. This work is primarily to be
an attempt to accurately quantify some of the hypothesis
presented in this study and therefore to form eventually a firm
set of criteria upon which replacement decisions in this field

may be based.



Synopsis

2.1

The procedure adopted : an cutline

A brief study of the basic principles underlying economic
studies, for either replacement analysis or investment
appraisal purposes, is presented together with & model pﬁt
forward by Tayior1which finds specific application in the
machine tool field., This model takes into consideration
both periocdie deterioration\and obsolescence, The objective
here h;;:g to see whether perhaps this medel might have

appM.cation in the heavy goods vehicle field.

An analysis of the structure of capital allowances as
applicable to the transport industry is presented and also

a brief reference to the recent changes in the tax allowances
and their effeets., This latier, though now of purely
historical intetest, is relevant from the point of view of

understanding the background of the industry.

[



2.2.

2.2.1

24242

2.2.3

At this point information ghout the relevant constraints

ié presented, This being followed by & series of models
constructed mainly from informetion obtained from a

number of firms in the haulage inﬂustryz. These models

do not by anmy means present the actual practices in industry.
They do present the various important influencing factors
end the methods of dealing with them, It is suggested that
models such as these should form the basis of replacement
analysis or at least form the basis of further research

into this field.

Summary of Coneclusions

No overall policy of replacement is feasible., The
industry has of necessity %o be categorised and so

studied.

The study rejects the suitability of Taplorts model
vis-a-vis the heavy vehicle field upon the grounds that

the basic premises are not comparable,

It was found that no very rigorous approach is being

applied in this field in practice, especially relating to



depreciation and cost of capital, The time wvalue of
money is not actually used in analysis, even though the
concept might be accepted in principle. Purther, no
agcount is taken of thes tax benefits accrueing to the

vehicle,

2.2, The study clearly identifies the appearmnce of the
progressively increasing costs of deterioration as being
the primary factor governing the situatidn. Obsolescence

plays a very indirect and unpredictable role.

The models show the presence bf two minima in the toial

cost curve, providing that a major overhaul is envisaged._

2.2.5 It has not been possible to establish conclusively which
of the two probable points in the life of the vehicle,at

which replacement ought to occur, is the more advantageous.

2.2,6 The general level of economic activity in the country

affects strongly the replacement situation.

2.2,7 The recent changes in the taxation regulations and the
withdrawal of the Investment allowances represent a
draconian incfease in the effective cost of a wvehiele to

the operator,



2,2,8 It is hoped that this study will usefully provide paths

along which further research may be directed.

1) See Section L.k,

2) See acknowledgements



S

3.1

3.2

The concept of the Time Value of Money

Basic Principles The fundamental principle of the time

value conceplt of money is that a particular sum of money

is worth more at the present moment than at some time in the
future, That is, there is a cost involved in the usage of
capital., Alternatively a future sum is worth less than
its nominal value, In order to assess its trué value then
the future sum is discounted approﬁriately. This requirgs

two types of information as a prerequisite.

The cost of Capital The first data required is the cost of

capital, This is the figure at which all discounting is te
be carried out., The determination of this percentage figure

is extremely &ifficult to arrive at and such 2 determination



is beyond the scope of this report, However, certain

criteria may be used to arrive at a reasonable figure for the cos

of capital,

These are:-
3e241 Average for the relevant industry
342.2 The national average
3.2.3 The inverse of the Price/Earnings ratio
3424 Some assesspment of the opportunity cost
34245 An erbitrary figure.

3,3 The Time interval It is clear hat the time involved will be

relevant to the time value of money. However, a further
distinction is necessary, When interest rates are compounded,
this then requires that the unit of time is not for example

in years, but is the interest period itself,



%431 The Time Scale On a time scale the point O represents the
moment an investment or expenditure is paid for and 1 is the
end of the first period - or rather the time when the first

interest payment is due. This scale is illustrated in

Figure 3.1
0 500 500 500 500 500 500
0 1 2 3 L 5 6

Figure 3,1

The figures above the line represent the flow of nmoney at
those particular points in time, For the sake of this model
it is assumed that all such money flows cccuf at the end of

each discrete period, though in practice this is not likely

to be the case,

of
3.4+ Rate/Return Formulase and Derimtions Intranslating the time

value of money into mathematical expressions a number of very

useful relations are cbtained,
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3.1-(--2

Symbols and terminology

P designates 2 present sum of money. That is on the
time =mscale it appears at the beginning of the initial

period.

S designates a sum of money at a specified time in the

future.
R designates a uniform series of end of period payments,

i designates the interest rate applicable, In this
specific context interest may for other specific cases

read rate of return or yield or cost of capital,
n designates the number of interest periods

Single payment compound-amount factor (S.peCeaefs).

Consider the following time series

P S
' * $ R it S X
0 1 2 3 n-1 n

Figure 3.2
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The value of S will then be given by the relationship

Single payment present worth factor (s.p.p.w.f.). This means
that is is required to find the present value P of a future
sum S, This is the inverse of the process in Section 3.4.2.

Therefore rearranging equation (3.1)

P = 5/(14)° (3.2)

Uniform series compound amount factor (u.s.c.az.f.). Consider

the following time scale.

Figure (3.3.)
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In this situation the value of S is given by the relationship
n «
5 = R [(1+i) - 1] [i === (3,3)
3.4e5. Sinking-fund deposit factor (s.f.d.f.). This enable the

determination of a uniform series of end of period payments
in order to provide a future sum 3.
This is obteined by rearranzing equation (3.3) thus)

R = B8i/ [(1+i)n-1] ----------- — (3.4)

3keb  Capital Recovery factor (c.r.f.). Consider the following

time series

P R R R R R R
0 1 2 3 n-2 ntl n

Figure (3.4)



A2

It is required to determine the future series of end of
period payments that will recover the sum P. Then
substituting for S from equation (3.1) into equation (3.3)

and transposing for R we get

R o= Pli(1e)? ]/ [(1ea)? - 1] (3.5)

3.4e7 Uniform series present-worth factor (w.s.p.W.f.). This enables
the determination of the present worth of a uniform series

of end of period peyments, Transposing equation (3.5) we

get

P o= R[(a)®~1]/[10143)7] (3.6)

3e5e8 Cost and Income Gradients, Consider the situation in which
annual disbursements increase progressively., Further that
this increase is assumed to be uniform and arithmetic., This

is illustrated in Figure (3.5).
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Assessment of Formulae The above relationships and
derfmtions provide the means of manifulating data in order
rto provide a consistent means of comperison and assessment,
The usage of a time scale in visualizing the situation under
examination is very useful indeed. It is not too @ifficult

for these means to be incorrectly used and care ought to be

exercised.,
0 100 200 300 400
0 1 2 3 A
Bigure 3.5(a)
Alternatively
0 0 g g g
0 1 2 3 4

where g = 100/period

Figure 3.5(b)

F:I.gure 305
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It can be shown that1

346

R = g [ 1/i - n/i [ i/ [(14i)? = 1]]] (3.7)

That is the situation shown in Figure 3.5 can be represented -

as a uniform series of end of period payments.

Continuous Compounding

The inherent assumption in all preceding formulae has been
that all payments occurred at discrete intervals of time, as
did the interest payments, Clearly this is not a completely -
valid assumption as this does not always describe actual
events, In practice there are some payments which are
continuous while others are discrete, Simulation of this

situation obviously presents great difficulty.

The concept of continuous compounding arises from the
contention that earnings are generated continuously. It is
seen then that continuous compounding may be applied to
either discrete or continucus payments., In considering this
approach some of the terminology of Section (3.4.1) requires

modification.



3-601
3460141

2,6.1.2

3.641.3

30651 oll'

34642

Then

-1 G~

Symbols and terminology
n now designates years

i designates the effective annual rate of continuous

interest, that is discrete.

r designates the nominal amnual rate of the continuous

interest.
m designates the number of periods per year.

Continuous interest rates, For continuous compounding
clearly m epproaches infinity as the limiting value,
That is, for example, the compbunded sum will be given

by the relationship

§ = P [1 + r/m]lln'n e o e e e (3.8)

P 1 4pfa WTHH/T)

Timit 1+ o/m n/r
m a

o.- S = Poer.n -

(3.9)




i, .

The following Teble (3.1) illustrates the effect of the number

of compounding periods in one year for two values of r.

P iS £1 .
20% Nominal Interest 100% Nominal Interest
Effective
m Interest
3 i 3 i

1 1.2000 20,00 2.,0000 . 100,0
10 1.2190 21 .90 2.5937 1594
12 1.299% 21 49k 2,6130 161.3
52 1.2209 22,09 2,6926 169.3%
100 1.2241 22,11 2,7048 170.5
365 1.2243 22,13 2,7145 171 .5
a 12214 22,44 2,7183 171.8

TABLE 3,1 Comparison of Nominal and Effdctive Continuous
Interest. '



3.6.3 Assessment of Continuous Compounding. Table (3.1) shows
gquite clearl;}?;ere is not much significance between
compounding continuously and compounding in daily discrete
intervals, The concept of continuous compounding though
very interesting is not in use in industry, end consequently
all subsequent discounting is based upon discrete time
intervals, The above concept is presented for what is, an

alternative and possibly more sophisticated, though

computationally relatively more complex procedure,

1 Reference: MNanagerical and Engineering Economy
George A. Taylor

Publishers: D. Van Nostrand Company Inc. N. York.
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L The Determination of the Economic Life of an Asset

Lo Economic Life The understnading of what is meant by

economic lif'e is of vital importance, however, the term
is not amenable to g simple definition, The total anmd

cost of operating a machine is composed of two components.

4ot The Capital Cost, This can be represented as a uniform
anmual cost quite simply by applying the captial recovery
factor, section (3.4.6)s Therefore depending upon the
length of life (n) the annual capital cost will very
accordingly, that is as n increases so the annhal capital

cost decreases,
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4.1.2, The annual operating dishursements, These costs include

4.2

a2ll normal operating and repair and maintenance costs,

By their wvery nature such costs tend tb increase as the

1life of the machine is prolonged.

It is seen therefore that the total cost, that is the
sum of sections 4.1.1 and 4,1,.2 will display & minimum
point at a particular point in the life of the gsset.
This is then known as the économic life of the machine,

This concept is graphically illustrated in Figure 4.1

Prediction of a pattern of Deterioration. For purposes of

illustration é particular pattern of operating costs has
been assumed. In actual practice, however, it is the
assessment of these operating costs and the efflect of
progressive deterioration upon them that givesrise to

the greatest difficulty. If detailed historical

statistics have been kept this difficulty can be relatively
easily overcome. In the absence of such data reasonable

approximatidéns havetdb.be made,

Footnote

The terms uniform equivalent on Fig 4.1 refer to the
expression of these costs in terms of constant annual sums
over periods, the amnual sum varying as the period varies.
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For example, we can assume that the operating
costs will rise by a constant sum each year, that

is an arithmetic series as illustrated in Figure 4.2

+8  +28 (n-3)g (n-2)g (n-1)s
P 100 100 100 100 100 100
1 2 3 4  n~2 a4 n
Fige U2

In Figure 4.2 the sum g represents the annuasl increment
, annual
in the operating costs. The total/cost can then be

easily determined thus:

Annual Cost (A.C.) = P(Cepital recovery factor)

+ 100 + g (arithmetic series factor)

Then according to Section 4,1 the economic life can be
determined once the pattern of capital and coperating costs
is established, The point in time at which a machine
should be replaced 1s cdlearly indicated by the economic

life and not arbitrary mansgement decisions,

Footnote

It is to be noted that g, 8y ===~ &y (being annual increase:
in cost) could at a pinc% be“derived” from comparison of
operating costs between & new m/c presently owned and an
older m/c of a closely similar nautre also presently owned,
The assumption would tend to be linear, which as iam seen

in this text is somewhat fallacious.
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The Effects of Obsolescence fipon the Economic Life

The analysis presenfted in the preceding sections takes
no account of the effects of obsolescence: Obsolescence
increase
in this context may be considered as the mxdwekkon in the
engineering efficiency of new equipment in comparison with
the best/sig;neering éfficiency aveilable at the moment,
It follows therefore that ohsolescence is & relevant
consideration when comparative assessments are being made
in replacement situations and plays no part in either
initial investment appraisal or when replacement by like
for like equipment is being made., However, since in
practice it is of'ten the case that like for like replacement
does not occur, the consideration of bothdterioration and

obsolescence becomes vitally important in the determination

of economic life,

Obsolescence and Deterioration as an Anmuel Cost., A model

sugegested by T§ylor2

A specificmodel situation is considered in order to
illustrate the suggested method of solution. The following
exposition is in rather greater detail than presented by
Taylor as it is felt that such detail will eid & proper

understanding of the model.
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Basic Assumptions

The annual operating cost rises by £20 anmually as a
result of deterioration,

That & new machine is brought out every year which has
operating costs £30 less than those of the previous
year's machine,

All new machines have the same first cost P,

That salvage value is at all time equal to zero.

That the economic 1life is some figu:e say 4 years.

That interest rate is 107

That there is a machine presently owned whose operating
costs are as shown in Figure 4.3. PFurther Z is the
present salage value of this machine. Alternatively Z is
the capital cost if the presently owned machine continues

to be used.

+20 +40 +60
z 5000 5000 5000 5000

0 1 2 3 )

Pigure 4,3
The Model is shown on & tims scale in Figure 4,3

which indicates the costs of the proposed machine and

its succeséors.

It should be noted that this pattern continues to infinity
under the defined conditions, Further $he reduced

operating costs in period 5 are due to the
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improvements in the subsequent periods, that is due to relative
obsolescence, Obsolescence really only appears as a comparative
vost, and therefore the model in Figure 4,3 has really to he

compared with an alternative situation,

Consider that there is an existing machine with costs as shown in

Figure 4.4
+P +P
+20  +40 460 +20  #40 +60
P 5000 5000 5000 5000 KGO LBSO 4880 L4880 §Z60
© 1 2 3 % 5 6 7 8 9

FIG. 4.k

The question that arises is whether the proposed machine should
or should not be installed now, i,e. at t=0 or should the
installation be deferred for one year. The deferred situation

is shown in Fig 4.5

P +P +P
+20 140 460 +20 +40 460
5090 4970 h9?0 h9?0 h9?0 48§0 AB?O hB?O LB?O

0 1 2 3 N 5 6 7 8 9

FIG. 45



In order to assess the relative merits of the courses
illustrated in Figures 4.h4. and 4.5. the two time scales diagrams
are subtracted and this is illustreated in Figure 4,6, The first
year's costs being neglected for the moment. |

P P P - P P - P
50 20 50 -150 50 50 50 150 50

- - - -

0 4 2 3 b 5 6 7 8 9 10 3

Figure 4.6

Figure 4.6, can be rearranged as shown in Figure 4.7
P - P
P -P ~200 p
50 50 50 50 50 50 50 50 50

- - . - - - - - - - S mmmm——- ‘

0 1 2 3 he 5 6 7 8 9 10 3

Figure 4.7

Still noglecting the operating costs in year 4, the present worth
at that time

at year 1 of the series in Figure 4.7 will then indicate/the cost
installing now (P):
of/ todays machine/plus the disadvantage of installing now rather

than deferring the installation for a year.
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4o4e2.,1 Determination of the Present Worth at year 1. There
are two diff'iculties involved in the determination of
this present worth, Firstly the series in Figure 4,7
proceeds to infinity and so limiting values of the
formulae necessary have to be determined., .Secondly the serie:
in Pigure 4,7 is really in three distinet parts and each
has to be taken in separately and in turn., These three

components are separated and shown in Figure 4.8

P(14i)-P P(141)-P | P(141)-P

0o 1 2 3 L 5 6 7 8 9 10 a
Fig. (a)

50 50 50 50 50 50 50 50 50

0 1 2 3 L 5 6 7 8 8 10 a
Fig. (b)
=200 =200

0 1 2 3 L 5 6 7 8 9 10 e
Fig. (c)
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In the case of both Fig. L4.8(a) and 4.8(b) the series

can easily be transformed using equation 3.4 to a uniform
series, Since the series runs to infinity the equation
345 is not applicable. In this context.the uniform series

present worth factor is given by the relatienship:-

((WeBepeWefs y = (/1) emmmeeemeeeee (&a1)

The present worth at year 1 then will become

P 1(4e7) = P(141)-P + P(141)-p (s.£.d.£.)/1 +50/3

~ 200.(s.8.8.F.)/1

1}

: *
P (i+s.fod.fo)e 50/1 = 200.(s.£.d.8.)/1

= Pgcor.fe + 50/1 = 200,(8.£.d.8.)/1 ———=(4.2

Laolie2.2 Assessments., From the sbove analysis it is seen that
there is a combined deterioration and obsolescence
gradient (g), which in this case is £50,

Further the figure £200 is equal to ng where n is the

assumed economic life.

Footnote * In effect the use of the sinking fund deposit factor
transforms these two series by asking the following question
what is the annual sum to be set aside at the given rate
of interest which would be equivalent to the values of
these two series? Such annual sums would consiitute a
uniform series,
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Therefore putting equation (4.2) in general terms

we get

PWol (ke7) =P corefe + g/ -~ ng/is.fed.fom——m—- (%e3)

Equation (4.3) is clearly a mathematical function of
the form P.W.1 = £(n) and will therefore have a minimum
value for a particular value of n, This value of n

would then be the economic life, .
Conclusions

In order to e#tablish the validity or otherwise of
either installing or deferring for ohe year the
proposed machine, or continuing with the presently
owned machine, the operating costs for the first year
have also to be taken into account. The final present

worth at year 1 would therefore be -

P = Pecor.fe + g/i - ng/i s.f.d.i. + 5000

- 5000 + Z.c.r.f, ———--—- (Lok)
The value of P,W.1. would then govern the decision. The
last twp terms the represent the P.W.1 of the presently

owned machine
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Lob,3.2 The validity of the model presented is limited

1.

2,

3.

quite severely by the assumptions made, While it
is clearly possible to quantify a deterioration
gradient it is extremely difficult ‘o fo the same
for an obsolescence gradient. Secondly no account
is taken of any salvage value, This could introduce
quite an error, Thirdly nc account has been taken
of the tax allowances. These will appeciably affect

the situation.

Reference Section (3.4.8)

Managerial and Engineering Economy
by George A. Taylor (op.cit)

‘Reference Managerial and Engineering Economy

by Taylor (op.cit)



5.

-29-

Capital Allowances Structure as applicable to the

Transport Industry,

Subseguent models discussed in this thesis will be
adjusted for various tax criteria currently in use

in the U,K. In particular, use will be made of capital
allowgnces which can conveniently be decribed at this

point,

General Principles, Unde the present rules for company

taxation, in compoting the taxeble profit no account is
taken of the figure for depreciation which is provided
by the company. The taxation authorities have their own
system of capital allowances which are allowable against
tax., These are in zmany cases very different from the
depreciation pattern provided by firms, Since in fact
capital allowances represent true depreciation and not
retentions by way of depreciation, their understanding

is vital to any study of replacement of any asset, This
is so because the level of capital allowances governs the

level of the sum to be redovered and further the
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pattern of allowances will effect the sum to be

recovered on a discounted basis,.

5.2 Capital Allowances Stuecture pre January 1965. The

structure of capital allowences is best illustrated
and expleined by considering specific models., Figure
(5+1) shown below does so using an arbitrary figure
for the capital cost., This illustration is now only
or historical interest but its comparison with the
present structure indicated in Section 5.3 gives an
insight inteo the background of the transport industry

and is therefore of value.

5e3 Cepital Allowances Structure post January 19653 In

this system Investment Allowances were replaced by
Investment grants. However, these grants are not
applicable to the Transport industry for the purchase
allowances
of vehicles, In this case larger Initial gprawxkx are
allowable, The structure is illustrated in Figure 5.2
The same situation as for Figure 5.1 is considered in
order to gain some idea of the effect the change in

the capital allowances structure has made upon the situat

ion,



Gross vost of vehicle
(truck)

Investment Allowance

at 309

Initiel Allowance

at 107

Anrmaal Allowance : Year 4

Written down value (¥.D.V.)
Year 1 end

Annusl Allowance : Year 2
at 2574 of W.D.V,

WoDov. Year 2 end

Annual Allowance: Year 3
at 25% of W.D.V.

W.D.V, Year 3 end

Sales of vehicle : proceeds

Balancing Allowance

Totals

Figure 5.1

4 £ .Value at Value at
55% tex  LO%Gorp.Tax,
100 4000
30 1200 660 480
10 400 220 160
25 1000 550 4,00
65 2600
16.25 650 359 260
48,75 1950
12,2 489 268 195
36,55 1461
25 1000 1000 1000
11.55 461 254 185
130.00 5200 4310 2680

Model of Capital allowances
Structure pre January 1965
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Gross cost of vehicle
Initial allowance @ 30%

 Annual allowance: Year 1 at 25%

W.D. V., at Year 1 end

Armual allowance 3 Year 2 at 257

W.D.V. at Year 2 end

Anrual allowance: Year 3 at 253

WD V. a8t Year 3 end

Bale of vehicle : Proceeds
Balaneing allowancs

Tobals

% £ Value at
 LO0% Corp.tax
100 4000
30 1200 480
25 1000 500
45 1800
11.25 450 180
33475 1350
8445 338 135
25,3 1012
25 1000 1000
0.3 12 5
100 LOQ0 2200

Figure 5.2 Hodel of Cepitel Allowances

Structure, post January 1965



5.4 Assessment of the change in structure of capital

allowances

S5«4.1 The change has had the effect of reducing the value of th
allowances to the company quite considerably. This
naturally has the gffect of increasing the amount of
the capital cost which has in effect to be borne by
the investment. This also has its consequent effect

of tending to increase the length of the economic life.

Beke2 Though at first sight it appears that the present
structure permiis a more rapid writing down of the
vehicle, which is true, the fact that the investment
allowance is nbt available reduces the total allowances
in the early part of the vehiclets 1lif#g., On a
discounted cash flow (D.C.F.) basis, that is on a
present worth analysis the present structure is

relatively not so favourabls.



6.1

General View of Heavy‘Vehicle‘Transporb

Basic Constraints The picture being presented in this

study is, of necessity, the end product of information
gathered from only a handful of haﬁlage organisations,
However, the fact that except for one eception, there

was a fair amount of cross verification and also that the
firms in question are quite representative, provides a

sufficiently stable basis for an overall assessnent.

The road transport field is very varied in
nature, and consequently economic viability studies
with a view to replacement poliﬁy decisions are very
complex., It is therefore not worthwhile considering
the road transport situation as an overall entity.

It becomes essential to bresk down the structure into
its constituent parts and to confine analys to

speclalised areas.
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64141 Types of Vehicles, Thers are various types of
heavy commercial vehicles in operation, A complete
list is not relevant here but there are three main

categories of vehicles,

6e1.141  "dass production” type vehicles, This category embraces
vehicles of the BJM,H, Limited commercisl series whose
basic life ié ebout 70 to 100 thousand miles, Basic
lif'e in this context implies the period af'ter which
& fairly extensive engine and other overhaul would

become necessary.

6.1.1.2 MNedsuh commercisl vehicles with engine capacities around
400 eu.ins. whose basic life is around 150 to 180

thousand miles,

6e1+1.3 Heavy commercisl vehicles with engine capacities over
about 600 cu.ins., whose basic 1life is arcund 200 to

300 thousand miles,
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It is easy to see that for each of the above
categories the operating and capital costs will
be appreciably different, PFurther that these limits
are not to be considered véry'rigidly. Local topo-
graphical and terrain factors could appreciably alter

the above ranges,

6.1.2 Types of Ultilization., As is natural, vehicles sre put
to various uses and dependent upon the prevailing
conditions the life of a particular type of vehicle
will fluctuate around a mean. ‘That is, the type of
utilization will affect the economic life«of the
vehicle., A sample of the various types of usage is

given below,
6.1.2,1 Heavy haulage on trunk roads
6.1.2.2 Heavy haulage off trunk roads
6.1.2,3 Tipper vehicles both on and off roafls
6.{.2.4 Tractor/trailer units

6.1.2,5 ©Specialised tanker applications
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6.1 .3 .1

641,742

6.1 03 03
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Operating Life, The life of a particular type

of commercial vehicle in years is dependent not
upon age but upon usage., Therefore life of the
three categories indicated in Sections 6,1.1 -
G1,2 and 6.,1.3will be respectively, the following,
Belng based upon an average utilisation of sbout

50,000 miles per year.
Appro;:imately 2 years

Between 3 and 3.5 years
ﬁetweén L and 4.5 years

Since therefore the felevant reference parameter

is uéaga, this should be considered as the basis of

analysis, The lif'e in years being only a derivative
accounts

reference. However, in practice since all/are usually

kept on a time basis it is com_mbn practice to determine

costs per mile on a particular time period.



6.2

6.2.1

642,141
6e2.1.2

6.2.1.3

6e2,2

642421

60203
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The Pattern of Vehicle Costs in the Commercial Vehicle

Field

Fixed Costs. Certain costz items are, with very slight

variations, conétant per unit of time, Upon the

assumption of a constant aversge utilisation per unit of

time, these costs become a constant cest per unit of

utilisatidn (e mile), Such costs are:

Road Fund Licence

Insurance premiums

Drivers' wages, It tends to be a fact of labour costs

in this industry that the driver will use his freedom

from continuous supervision to even out his hours of work

to a fairly constant rate of earnings, gross oftovertime ete
costs

The growing incidence of invarisble pay-roll/{SET. ete),

tends to increase this fixed nature of total lsbour costs,

Running Costs

Fuel end tyre costs - Although these are to some extent

& function of maintenance and deterioration, the effect

of these factors is negligible. Unit costs per mile tend
to be pretty constant over the life of the vehicle,

The cost of capital., This cost is normally recovemd by
means of a depreciation charge. It is important at this
stage to consider the difference between this depreciation
charge and the actual recovery of capital plus the cost of

capital, Comzon practice.



6.2.5

is to charge depreciation on a straight line basis
over the pojected life of the vehicle, the sum to be
depreciated being the gross cost of the vehicle, This
clearly has little relation to either the actual net
capital employed or the cost of such capitel., This

is indicated by Figure 5.2, This argument is taken up

more fully later on in this report,

The costs of detericration. These costs of detericrdtion

appear in the form of a progressive increase in repair

and maintenance cost§ of the vehicle.‘ These show an
increasing pattern until the end of the basic life of
the vehicle, At this point if an overhaul is carried
out the costs of such an overhaul would tend to inflate
the repair and maintenance costs for the relevant
period - that is,if overhaul cost is considered as a

repair and maintenance cost,

Overhaul costs are not easily quantifiable.

They comprise the following:
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6.244 The cost of the overhaul

6.2.5.2 Implicit costssuch as loss of profits, idle vehicle
costs-, idle capital costs and waiting time,
Though quite clearly item {6.2.5.1), (stdwh being of
the order of £1200 to £1500) is the primary cost,the

implicit costs if neglected could introduce an error

of sbout 10%. *

The pattern of repair and maintenance costs, that
is the pattern of deterioration is graphically
illustrated in Figure 6.1-1 s Which is based on the
figures in Table 6.1, which is based on the average

of 11 vehicles,

Operating year Averasge Mileage/ Repair and

Vehicle Maintenance /mile
b -1 28,586 1.2
1«2 25,370 2435
2.3 27,720 2.36
3 =4 26,990 ko7

Table 6,1 Repair and Maintenance Costs
- Type of Vehicle : Albion Clydesdale

Footnote *

This figure of 109 is an assessment based upon the
-fact that during such a major overhaul the vehicle
will be ocut of service for about 4 to 5 weeks, The

implicit costs of this are assessed at between £120
to £150 i.e. around 10% of the cost of overhaul
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Figure 6,1 shows that there is a tendency for s

quick rise in costs initially, these are attributed
to minor faults at the manufactuer's end. This seems
to be the generel experience of operators, There is
then a second stage when there is a plateau which runs
through until the end of the basic life of the unit,
when there is a sharp surge in the repair and main-
tenance costs indicating the imminent necessity for

an overhaul,

Obsolescence in the Commercial Vehicle Field

Except for a period immediately after the 1939/45

War when the advent of the diesel engine, with its
relatively much improved running costs, made the petrol
engine technically obsolete,.obsolenscence had not had a
great influence in this field, Even in this instance it
was only the motive unit which was made obsolete not the
entire vehicle. The reasons for this situation are
best understood by examining the two factors which could

poasibly introduce obsoclescence effects.



6.3.1 The periodic advent of new vehicles which provide
progressively lower operating costs would make
obsolescence a vital factor in any replacement
analysis, However, such is not the case., The heavy
vehicle industry has had a psttern which has provided
for only very marginal improvements in operating
costs. These could cumulatively become appreciable
only when a time span of about 7 or 8 years is
considered, that is greater than the life of a

vehicle,

6.3.2 Another factor which could create a certain amount
of obsolesgence is the progressive modification of
the Motor Vehicles (Construction and Use) Regulations.
These are,-however, usually very mindr changes,
Drastic chaenges are few and far between, The most
recent were the changes in 1963 vis-a-vis loading of
vehicleaz. While these do introduce obsolescence

effdcts, the fact that the Ministry changes are not

predetable makes it impossible to cater for them in

Footnote to para. 6.3.1.

It is interesting to speculate, given an 8 year
obsolescence cycle as to whether an analysis based upon
two four-year cycles would not be relevant., This would
seem preferable to artificially dividing any obsolescence
cost gradient into two arbitrary parts: See also
footnote %o para. 7.8.6.. page 71,
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6-4.1

any policy on replacement, Further such changes

alwsys allow a change over period (for example, in

the present changeover 1972 is the finel date) which

permits modification to overall policy. The patiern
cbsolescence

of increased costs due to dedexriwratizm is not as

regular and progressive as is catered for in

Taylorts model.

Assessment of Situation

Technical obsolescence is not important as
technological advances have not, and are not likely
to be very radical . This is in no little part
because the primary requirements of operators is

utter reliability rather than radical advance.

Governmental changes in regulations governing
road transport are not predictable snd tend tot to
be radical, If they are drastic the change over

period tends to soften any obsolescence effects.



6olra2 The factor which really governs replacement
decisions is the progressively increasing repair
and maintenance costs due to deterioration and the

necessity for an overhaul at the end of the vehicles
basic lif'e,

Bolie3 Since the factors governing both detericration and
especially obsoclescence do not coreespond at all to
the basic assumptions stated in Section 4.4.1 it -
follows that the Moﬁel suggested by Taylor Section

ho is not aspplicable to the Commercial Vehicle field.

1. See Acknowledgements

2. Reference : The Motor Vehicles (Construction
and Use) Regulations 1963,
No. 1646 Part III
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7.2

7.2

7.241

Model Representations of Cost Patterns in the

Heavy Goods Vehicle Field,

Introduction When the basic lif'e of the vehicle

expires two courses of action are available to the

oparator,

Operator can replace vehicle

Operator can carry out a major overhaul

Depending upon which course of action is adopted

the pattern of costs will vary accordingly. These

various patterns are illustrated by model representations

Basic premises used in the construction of the

Models

A1]1 costs are merely informed estimates and are

not true historical costs,
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74247,

73

=7~

It is assumed that there is no salvage value,

The fact that discounted cash flow techniques have
been used does not imply that such was found to be

the case in practice.

The annual capital cost is arrived at using

equation 3.5

All the repair and maintenance costs are discounted

to present worth,
The cost of capital is based upon a rate of 107
The gross vehicle cost in each model is £4000.

Model I, No major overhaul envisaged.

Table 7.1 and Figure 7.1 show the pattern of costs.



Iife in Capital Capital Present Repair and Discounted £R«M TUniform Total
years Recovefy Recovery Worth Maintenance R + M costa Series Annual
(n) Faftor (£) Factors costs(R#M)  costs (£) RsMcosts cost
(£) (€) (8)  T.c(8)
1 1.4 4,00 «909 1000 909 509 1000 5400
2 «576 2300 «826 1200 990 1899 1095 3395.
3 02 1600 751 1200 900 2799 1125 2725 1:;;
L 315 1260 683 1600 1090 3889 1228 24,88
5 <264, 1056 821 2500 1550 543.9 1432 2488

Table 7.1 Model of Cost Pattern
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At the end of year 5 the engine would require

to be changed and therefore this would represent

a sharp increase in the alfeady rising repair and
maintenance cost curve, Therefore the optimum economic
life is in practical terms anywhere between the 4th

and 5th years, It should be noticed that hy discounting
techniques the sharp rise in repair and maintenance

costs in nominal terms appears somewhat mitigated

Model 2 A major overhaul is carried out, the cost

of this being considered a repair and maintenance
costs The cost of this overhaul is assessed at
£1500 end is considered to be paid at the end of
year 4. In actuel practice this cost will be
spread out over a period. The model is illustrated

in Table 7.2 and Figure 7.2.



Figure 7.2 Model of Cost Pattern

Life Capital Cepital Present Repair end Discounted £R + M Uniform Total
(n) Recovery Recovery Worth Maintenance R and M Costs Series Annual
Factor (£)  Pactors Costs (R#M) Costs (£) R+ costs Cost
(£) (£) (£) T.C. (£)

1 1.1 4400 «909 1000 909 909 1 000 5400
2 - 4576 2300 +826 1200 990 1899 1095 3395
3 o402 1600 o751 1200 900 2799 1125 2725
4 2315 1260 683 3100 2117 4916 1549 2809
5 261, 1056 621 1200 745 5661. 1494 2550
6 «229 920 o564 1200 678 6339 1450 2370
7 2205 820 513 1600 820 7159 1469 2289
8 .87 752 U666 2500 1470 8329 1558 2310

- Lg-
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For an alternative viewpoint to the models

presented above in which all money spent on both
capital and operating expenses 1s expressed as a
terminal value which is then reduced to a uniform
series of costs using the sinking fund deposit factor
Please see Appendix No 1 . This corresponding
alternative is shown only for the model relevant to

Section 7.3 for illustrative purposes.

Model 3{alCapital recovery takes account of capital

allowances avallable, Flgure 5.2 shows that the

effective capital spent upon the vehicle is not
represented faithfully by basing the capital recovery
upon the gro%s cost of the vehicle, This model xmpresents
a method of extending models 1 and 2 to take account of
the capital allowances available; There is zero

salvage value as for Model 1 and also the gross cost

is still £4000,

The extension of model 1., Tor reference to the value

of capital allowances refer to Chapter 5, The value



of the cepital allowances is a function of the

age of the vehicle and therefore the effective
capital expenditure varies with the projected Life
of the vehiole. Effectively the annual cost in

any year will be given by the relationship:-

AL, = (Gross cost less present worth of all
capital allowances) c.r.f.

cerefs
+ (£ discounted R and ¥ costs) mefiadety

(7.1)
The following Table 7.3 shows the determination of

the effective capital expenditure. For reference
to the value of capital allowances refer to

Chapter 5.

Model 1 can now he modified using the above equive
alent capital expenditure. As the computation of the
repair and main#enance costs is identical to that
shown in Pable 7.1 the uniform series only is again

shown in this model, Table 7.4 and Figure 7.3



Time SPPTE Value of Present £ PYW Value Present P.W. of Effective

(yeers) Capital Worth of of V  of bal, Worth Cap.& bal Capital
_ Allowances v allowence of bal, allowances expenditure
v allow.
1 «909 880 800 800 720 655 1455 2545
2 .826 180 149 949 540 L6 1395 2605
3 g5 135 101 1050 405 300 1354 2646
L 683 101 69 1119 304 208 1327 2673
5 .620 76 L7 1166 228 141 1307 2693

Table 7.3



Life " Effective Capital. Capital Uniform

Total annual

(years) Capital Recovery Recovery Series costs
expenditure Facbbr R and (£)
( £) costs
(£)

1 2545 141 2800 1000 3800

2 2605 576 1501 1095 2596

3 2646 102 1062 1125 21863

L 2673 315 841 1228 2069

5 2693 «26% 710 1432 2142

Tab 19 7 cl{-

-9g-
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Model 3(b)
The argument of Section 7.5.1 is now extended
to Model 2. As Table 7.3 already shows the method
of obtaining the effective capital expenditure this
step is not necessary here., The following Table

75 and Figure 7.4 show cost patterns obtained,



Life | Effective Capital Capital Uniform Total annual

(years) Capital Recovery Recovery Series costs
Expenditure Factors Rand M
’ costs
1 2545 1 2800 1000 3800
2 2605 576 1 501 1095 2596
3 2646 402 1062 1125 2187
Iy 2673 315 8L1 1549 2390
5 2693 264 710 1594 2201,
6 2705 .229 620 1450 2070
7 2714 +205 556 1469 2025
8 2715 87 507 1558 - 2065

Table 7.5

-gg_
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Model &k Accounting for Salvage Value In the

preceding models no account has beenisken of any
salvage value Wthich will accrue to the vehicle upon
disposals. Te¢ construect a model similar to those
already presented clearly requires the salvage value
of the vehicle for each year of its life, That is,
salvage values if the vehicle were so0ld after the
first, second, third years and so on, As £his does
not ever happen in actual practice the figures of
salvage value for the first and secdnd yeats are
open to discuSSion.while those in the second and

third years are rather more easily substantiated.

The effect of the salvage value upon the earlier
models is to decrease the level of the effective
capital expended., The following Table 7.6 shows
the method of arriving at the effective capital

employed in relation to the life of the vehicle.



Life £ P.VW. Salvage P,V. of Value of P, W. of Tptal Effective
(years) of V Value S.V. Belancing Balence present capital
(c.f. Table (s.V.) Allowence Allow., worth of expenditure
7.3) (£) (£) ~ receipis.
(£)
1 800 1200 1090 240 218 2108 1892
2 949 700 579 260 215 1743 2257
3 1050 500 376 205 154 1580 25420
L 1149 450 307 124 85 1511 2489
5 1166 400 248 68 L2 1456 2541,

Table 7.6.

--I_Q 9 -
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Model 3 as presented in Section 7.5.1 i3 now Modified
incorporating the changes introduced by accounting for
salvege value as shown in Teble 7.6. The results of this

are shown in Table 7.7 and Figure 7.5.
Model Lb

An exactly similar procedure can now be epplied to this

model represented in Section 7.5.2. in order to show the
effect of salvage values in the situation where an engine
overhaul 1s carried out. This situation is illustrated

in Tables 7.8 and 7.9 and in Figure 7.5(a).



Lif'e Effective Capital Capital Uniform Total Annual
(years) Capital Recovery Recovery Series costs
Expenditure Factors R and M (£)
(£) ' costs
(£}
1 1892 1.1 2080 1000 3080
2 2257 576 1300 1095 2595
3 2420 o402 97k 1125 2099
4 2489 «H5 784 1228 2012
5 2541 «264 672 1432 . 2104

Table 7.7
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Life - £P.W. Salvage P,W, of TValue of P,W. of Total Effective

(years) of V Value (8.V.) 5.V, Balancing Balancing Present Capital
c.fs (T;"g‘; ) ) Allowance Allowence Vorth of expenditure
(£) | Receipts
1 800 1200 1090 240 218 2108 1892
2 99 700 579 260 215 1743 2257
3 1050 500 376 205 154 1580 2420
L 1119 700 478 24 16 1673 2327
5 1166 550 342 8 5 1513 2487
6 1223 400 226 11 6 1455 2545
7 1266 300 164 8 L 1424 2576
8 1298 140 28 50 19 1330 2670

Table 7.8

~eH9=



Life Effective Capital Captial Uniform Total Annual

(yea.rs) Capital Recovery Recovery  Series Costs
Expenditure Factors Randll
(£) costs (£)
()
c.f'.Table7.2

1 1892 1.1 2080 1000 3080
2 2257 576 1300 1095 2395
3 2420 402 97k 1125 2099
L azazy 315 735 1549 2284
5 2487 264 657 1494 2152
6 2545 «229 584 1450 2034
7 2576 «205 528 1469 1997

8 2670 487 500 1558 2058

Table - 7. 9

-9~
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An Alternative Treatment of the Cost of the Major

Overhaul 1In Model 2 the cost of the overhaul has
been treated as a repair and maintenance cost and is
therefore a revenue item, In the majority of
situations this is the correct treatment flor this
expense, However, under certain circumstances the
cost of the overhaul mey well be treated as capital
expenditure, This has naturally a very marked effect

upon the pattern of costs.

Model 5(a) In this iliustration the overhaul cost is
treated as a capital expenditure. No account has been
taken of either the capital allowances available or of
the salvage value. This model is illustrated in

Table 7,10 and Figure 7.6

Model 5(b) 1In this case model 5(a) is further
developed to take account of both capital allowances
and salvege values. The computational procedure is
identical with that indicated in Sections 7.5 and 7.6.
Tables7.11, 7.12 and Figure 7.6(a) illustmte this

development.



Life Capital Capital SPYF R and M Discounted £ R+U Uniform Total Annual

(years) Recovery Recovery costs R + M costs costs Series costs
Factors (£) (£) (£) (£) R+L(4£r),-osts T.C. (£)
0 1.0 4000 1.0 1000
1 1.1 | 4500 909 1000 909 909 100 5400
2 576 2300 826 1200 990 1899 1095 3395
3 402 1600 J50 4200 900 2799 1125 2725
L J315:1.0 126041022 683 1600 1092 3891 1228 3570
5 26431, 105641122 620 1200 s 4645 1225 3403
76 «229:,576 9204 588 o564 1200 677 5322 1219 2727
7 .205:.402 820+ 410 513 1600 820 6142 1259 24,89
8  J87:.315 752+ 322 A66 2500 1164 - 7306 1368 2442

Table 7.10

=99
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Total

Life Z P.¥. P, of Value of PJW.of Effective

(years) of V¥ Salvage Balancing Balancing Present Capital
(£} Value Allowance Allowsnce Worth of  expenditure
c.f,Table7 .8 (£) Receipts
c.f.Table 7.8

1 800 1090 240 218 2108 1892

2 949 579 260 215 1743 2257

3 1050 376 205 15 1:580 2&20

N 1119 578 624 126 2023 2999

5 1496 342 278 172 2010 3012

6 1621 226 200 113 1960 3062

7 1714 154 160 82 1950 3072

8 178% 28 154 72 1884 3138

Table 7.1

_gi9-



Life

Capital S,P,P.W.F. Effective Capital Recovery Uniform Series Total Annual

(years) Recovery Capital (£) R and M Vosts Costs (T.C.)
Factors Expenditure cof . Teble7,10 (£)
(£) (£)
1 1.1 909 1892 2080 1000 3080
"2 576 826 2257 1300 1095 2395
3 402 o751 2420 974 | 1125 2099
& «315:1.0 .683 2999 945 1 228. 2173
5 26431 .1 «620 3012 795 1225 2020
6 2293576 o564 3062 700 1219 1919
7 2055402 o513 3072 630 1259 1889
8 JA87:.315  WUb6 3138 586 1368 1954

Table 7,12
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Hitherto (and correctly) operating costs charged

to revenue have been calculated at full face value:
that is, although tax deductible they have not been
calculated at their net of tax cost, At the risk of
being inconsistent, it is interesting to show the
najor overhaul cost charged to revenue only at its net
of tax cost. This adjustment to Model 4(Db) permits
precise comparison with Model 5(b)}. For comparative
purposes Table 7.13 shows the situation where the over-
haul cost is shown net of tax, This is effedtively
merely a.modified form of Table 7.9, the modification
showing itself in the altered figures in the uniform

series, R and M costs,



-9L9"

Life

Capital Recovery Capital Recovery R and M Discounted £Discounted Uniform Total Total

(Years) Factors (£) coste R and M Rand M  Series Annual Annual
c.f,Table 7.9 (£) Costs Costs Rand¥ Cost Cost of
(£) (£) Costs lModel 5(b)
(£) c.f.Table
7.2
1 141 2680 1000 909 209 1000 2080 3080
2 576 1300 1200 990 1899 1095 2395 2395
3 02 974 1200 900 2799 1125 2099 2099
L «315 735 2500 1710 4509 1420 2155 2284
5 #2614 657 1200 45 5254 1390~ 2047 2151
6 229 58l 1200 678 5932 1358 1942 2034
7 +205 528 1600 820 6752 1384 1912 1997
8 187 500 2500 1170 7922 1480 1980 2058

Table 7.13 Comparison Tablefor Models j(b) and 5(b)
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Assessment of the Models of Cost Patterns

Models 1 and 2, These are clearly quite simple
representations but do serve the important funetion
of introducing the stencture of costs and highlight
the relevance of the decision whether or not to

go in for the major overhaunl in about the fourth

year of the vehicle's life,

Further these two models show clearly the
patterns of costs encountered and indicate that
there are really two minima in the total cost
curve, The first being at & higher annual cost

than the second.

Model 3. The main effect of the reduction of
the annual capital recovery due to the Bact that
capital allowances are considered, is clearly to
depress the costs levels as shown by the total

vost curves., This
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sophistication of the earlier models affects in

only one respect the pattern of costs, Since in this
situation repair and meintenance costs represents a
larger percentage of the total anmual cost, the latter
is considerably more dependent upon the repair and
maintenance costs, This is exhibited by the rather
more clearly defined minima in the totel cost curves

in Figures 7.3 and 7.4.

Model 4, The consideration of the salvage value in
model 4 has a considerable and very sensitive effect
upon the effective capital expanditure in the very
early part of the vehiclets lif'e as shown in Table
7«7+ However, as far as the determination of an
opimum replocement point is concerned the salvage
value has itwo effects, Firstly, it produces, like

the capital allowances, the effect of making the total
cost curve relativelyfiore & function of the repair and
mgintenance cost curve. Secondly, even though the

effective capital expenditure is reduced initially
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this does not effect the minimum points in the total

cost curve,

Hodel 5 This model illustrates the affects of

considering the cost of the overhaul as a capital

expedditure, There are two main effscts,

Comparison of tables 7.2 and 7.8 show that in the
latter case the level of total costs is higher.
Alternatively the vehicle has to bhe fperated for

a longer period in order to reduce the ammual tdal
cost, This therefore favours more a replacement
before the overhaul rather than after in compsarison

with Model 2,

The repeair and maintenance cost curve now presents a
much more gradual inecrease in costs. That is in this
case it is the capital recovery curve that is the

governing parameter in the total curve,

In all the models considered the repair and
maintenance cost figures used are not actual values.

However, the rising pattern of costs conforms closely



to that found in industry. The actual values vary
quite considerebly depending upon a number of local
factors and adjustments for these can be made without
meterially affecting the hypotheses that have been

presented,

7.8.5 In a number of firms it is the prective not to clain
balancing allowances upon the sale of any particular
asset but to continue to claim annual allowances to
infinity, This pracfice has beén adopted in order
to avold certain administrative and accounting loads,
The affect of such practice upon Model 4 would be
to slightly increase the effective capital expenditure.
This would clearly not affect the pattern of costs in
any marked way except to reise slightly the capital

recovery curve,.

7.8.6 No attempt is made to compare models: firstly, because
being based upon different management decisions they are
not truely comparable: secondly_the study periods in-
volved vary from some four to ten years. Therefore,
comparison would be mathematically correct only over
such series of foagizzz ten year cycles as would give

a common overall study period. This is another aspect

of the issue raised on the footnote to para. 6.3.1.
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Chapter 8 Criterie which form the basis of replacement

decisions in practice,

8,1 Introduction It would not be at all correct to
presume that the purely economic and accounting
ceriteria upon which the models in Section 7 are
based form, or necessarily should form, the only
basis for replacement decisions. There are many
cri‘terid which were found to influence strongly

management decisions,

8.2 Economic Grounds Generally most of the economic

factors affecting the costs of heavy vehicle operation
were appreciated. However, there are from & personal
point of view, severe shortcomings in the treatment
that is meted to costs in an attempt to analyse the

pattern of costs.

8.2.1 The costs are always considered at their nominal

value and are not in any wey discounted for time.
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This is inherently an incorrect approach,

The cepital expenditure is not treated eas if it had
a definite cost. That is depreciation is charged
almost alwéys upon & straight line basis over the
projected 1life of the vehicle, Capital recovery
techniques as used in Section 7 are not in general

use,

Further, the depréciation is based upon the gross

cost of the vehicle and no account is taken of the
cepital allowances that accrue. Prior to 1965 the
Investment allowances which were quite substantial

did not also enter into any economic analysis,
exanined

In most cases the/records of repair and maintenance
costs were free of distortion due to the inclusion
of any waerrantee and/or insurance clasimes, Thether

this treatment is general practice is open teo question.
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Availability of Capital One of the single most

importent factors governing the replacement decision
is the availability of capital forfresh invesiment.
However,imperative it might be upon economic grounds,
if capital is not allocated by general management

for specific purpose replacement, such replacement

is not possible, Availaebility of capital is dependent
upon an éxtremely large number of influences. General
retrenchment of the economy initiated either by
government policy or business cycles will probably be
the most important factor governing the avidilability
of capital. It is seen therefore that the manager
has to keep abreast of macro-economic trends in

as much as they will eventually affect his decisions
and not merely take noteof immediately pertinent

criteria.

Local FPactors Certain local factors will impose

constraints upon the models and assumptions on which
they are constructed, as presented in this study. In
most instances, however, compensationmn relatively

easily be made for such distorting influences.
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8.ket  The type of commodity that is being transported
plays an important role. For example the haulage
of liquid nitrogen and perhaps corrosive aclds
will each impose their own constraints. Corrosive
liquids might reduce that life of the body or tank
to a figure below that of the mofive unit. In such
a case entirely separate economic studies of the

motive unit and the tank would become essential.

8e4.2 Terrain Consideration. yhether a fleet is being
operated in plain flat country or in & hilly

district, or whether on trunk roads or undef off
road conditions will certainly effect the life of the
vehicle, The main effect will be a relative shif't
of the pattern of costs in relation to the time .
(mileage) axis. This can easily be catered for from
the individual fleets historical records and presmts

little difficulty.

8.5 Management Pelitic factors Senior management is

of ten faced with replacement decisions taken at

board level which may well be on arbitrary grounds.
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Though in a large number of instances such
decisions will be based upon personal experience,
this is no excuse for a more thorough economic

examination of the situation,

Advertising and prestige factors It was found that in

cefﬁain cases the replacement decision is influenced
by considerations of public image and publicity gain,
Management likes to have rather newer vehicles
displaying their trade and brand images. Clearly

this ought not to be a consideration, If the
transport fleet is to be utilised as a means of
publicity one should allocate publicity and advertising

funds towards offsetting any losses arising out of

such activitiesl

Obsolescence Effects As already mentioned in

obsolescenge
Section 6 ,does not pley a very important role in the

Heavy ¥ehicle industry in so far as replacememt is
concerned. However, it does have some effect upon
the type of wvehicle which florms the feplacement,

usually upon the occasion of new regulation as to the



maximum permisseble loads. TFor example, the resent
increases in the maximum loads permissable will
meke for replacement with newer types of wvehicle,
This tendency is agein some what moderated by other
factors such as turn round time in association with

higher driver costs.

Further it is this Sustained periodic change in
vehicle fleets which cushions agaeinst any drastic

obsolescence effects,
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Cha?ter 9 Summary and Conclusions

9.1 The heavy goods vehicle transport industry by
virtup of ite very nature presents a complex and
varied picture. In view of this it has not been
feasible to formulate any general overall replace-
ment policy. This has necessitated the division of
the industry into various categories and specific

analysis of these categories have to be carried out,

9.2 This study has established that the model which
Taylor1 has put forward, though perhaps quite
appropriate for the machine tool industry, is
not at all applicable to the heavy vehicle field.
The reascns for this rejection are summarised

below.

In the first irs tance an arithmetically
progressive lnereasing pattern is assumed by Taylor

for both the effects of deterioration and ohsolescence,

This does not at all represent the situation in the
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heavy vehicle field., The study haﬁ shown that
in this field the primery criteria in the replacement
situation is the progressively inereasing costs due
to deterioration anq the need for major overhaul at
specific points in the life of the vehicle. Further,
obsolescence of the technical type does not impinge to
any great extent and very definitely not in anything
like the pattern assumed by Taylor. There is an
obsolescence effect introduced by statutory changes,
however, this ooccurring as it does at irregular and
itself
unpredictable intervals does not lend/to a priori

analysis,

In practice‘it is found that no rigorous examination
of the replacement situation is carried out. In the
event of such an analysis being conducted, very often
basic considerations such as the time value of money
and the cost attributsble to the usage of capital do
not enter into the study. Further depreciation .
charges are arfived at on a strainght line basis

without regard to the capital allowances that ere
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available on the vehicles or the Investment

allowances that were available prior to 1965.

Any analysis requires some rigorous basic
foundation, Such is presented in the series of
models in Section 7. These models show that,
providing the major overhaul is considered, there
appear two minima in the total cost curve and that
not withstanding the degree of sophistication of the

models, this fact holds true.

This study has not been conclusive in the sense that
it was not found possible in the time to obtain
specific data which would eétablish the cconomic
advantage of one or other of the two minima
exhibited by the models in Section 7+ The British
Road Services Federation Limitedz is in fact in the
process of conducting detailed cost studies under
controlled conditions, Information regarding these
studies was not available. It is important to note

that such a controlled study cycle has to be at least
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9 to 10 years in order to be at all indicative,

There are a number of non=guantifisble politie
factors which can place very effective cortraints
upon the replacement situation. One of the most
Jmportant of these is the general level of economic
activity in the country and the consequent avail-

ability of capital,

It must also be realised, if only to absorb the ethos

of feeling in the road haulage field that the change

over to Corporation tax has placed a tremendously increase
burden of cqpital cost upon the operator., A comparison
of Pigures 5,1 and 5.2 shows that in nominal terms there
has been an increase of about 2507 in the effective

cost of a vehicle as a result of the combined effects

of th e withdrawél of the Investment Allowances and

& decrease of the value of the annual allowances, This
accounts for the very suspicious attitude of the
industry which will no doubt be further antagonised by
the fresh proposals for legislation to further reduce

drivers! hours, E
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It is hoped that this study will provide some

of the fundamental principles and precepts upon
which further study and research, into the
replacement situation in the heavy vehicle field,

might be usefully based,

Capital Budgeting and Company Finance

A.JMerret and A, Sykes

A very similar approach is suggested in this book
See Bibliography

Baper entitled "QOperation and Maintenance of
Commercial Goods Vehicles", T,G, Gibb. B.R.S,
Federation Limited.

Note! This paper has been delivered at the
Institution of Nechanical Engineers but
is not yet available,
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Alternative method of viewing the Model of Cost Patterns in

Sedtion 7.3

t =1 t =2 t=3

K k000 1,10 4400 L4000 1.2 4850 4000 1.33 5320
R‘I 1000 1.00 1000 1000 1,10 4100 41000 1.21 1210
R2 1200 1,00 1200 1200 1,10 1320
R5 1200 1,00 1200
B,
R

5
Totals 5400 7140 9050



The following terminal cost series is thus obtained

Year Terminal Cost SEFDF Uniform series
(Annual costs)
T.C
i 5400 ' 1.00 5500
2 7140 476 3395
3 9050 «302 2725
4 11542 215 24,88
5 15208 : 64 2488

N.B. It will be seen that the total cost pattern is indentical

with that obtained in Section 7.3
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