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ABSTRACT.

HEAVIER GOODS VEHICLES - A BEHAVIOURAL APPROACH_ TO
COSTING AND RATE SETTING

by SHARON HALLETT

The debates which foreshadowed the introduction of the 38
tonne vehicle in May 1983 focused oh two main issues; the
environmental effects and the financlal effects. wWhilst it
is recognigsed that there are many problems with evaluating
the former, it ig usually assumed that the latter are well
documented and, therefore, easily enumerated. This thesis
illustrates that this 18 not so. Coasts are calculated
using deficlient published tables of operating costas and are
bagsed on the assumption that operators make wholly rational
decisiona based on a full knowledge of their total costs.
The use of thege assumptions can result in misleading

conclusions.

Following from this, the objectives of this research are
threefold; to analyee coperators' methods and approaches to
costing and pricing and the importance of costs in their
decisions: to investigate the factors which influence the
detail of costing: and to develop a quantitative model of
the determination of operators' percelived costas. The
achievement of these objectives will allow a more accurate
and thorough understanding of the reactions of operators to
changes in legislation.

A conceptual and operational model is proposed based on
the behavioural theory of the firm and observations of
operators. It is found that the majority of operators do
very limited costings and attach little importance to them.
Factors which influence the level of costing are the type
of operator, whether other operators' costs and rates are
monitored, whether budgets are used and the geographical
coverage of the operator. A great deal of general support
for behavioural theory is obtained, although 1t 18 ahown
that the theory cannot be used to explalin costs
statisgtically. Only one behavioural variable, use of
budgete., 18 shown to be a significant determinant of costs.
Other significant variables are: type of firm, carrying
capacity of the vehicle, size of firm, geographical
coverage and whether costs are calculated.
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CHAPTER 1

INTRODUCT ION

1.1 Background and value of research

Road freight transport is of tremendous importance to the
econamy of the UK with expenditure on it amounting to
£21400m in 1984 (HMSO 198&4a). This compared with £5457m
public expenditure on law and order and £13139m consumers’
expenditure on clothing and footwear (HMSO 1986b). Raoad
freight transport also has ; huge impact on society. In
1984 there were over 440000 goods vehicles registered in
the UK and nearly 10000 of these exceeded 25 tonnes gross
vehicle weight (GVW). These 440000 vehicles travelled a
total of 16404m km in the UK alone and lifted 1319m tonnes
of goaods (CSRGT 1986). Thus wherever they aee located in
the U¥X, no-one can escape the presence of the heavy goods

vehicle.

Because of the significance of the industry, it is
important that its full costs can be evaluated so that
those people responsible for policy decision making
affecting the industry (legislators and academics in
particular), can make their decisions based on a full
knowl edge of such coets. Costs in this respect must

include both environmental and financial costs.

At present, impartant policy decisions which can affect




the very fabric of society (employment, location of
industry and the environment being but three areas directly
affaected by such decisions), are usually based on grassly
deficient sources of cost information which purport to show
the objective costs of operating (see Chapter 2).
Furthermeore, evaluations are based on the assumption that
operatars make totally rational decisions based on a
knowledge of their (assumed) known costs. The precblem with
this is that there is a difference between operators’
actual and perceived costs. For many policy decisions it is
not the actual or abjective costs as sbught by the
evaluators that are important. It is far more important to
knaw cperators; perceived costs as. it is these which
determine operators’ reactions to changes in policies and

thus the actual autcome of the pelicy decisions.

Take, for example, the introduction of the 38 tonne
vehicle which was allowed on the roads of the UK from May
1983 follawing the Report of the Armitage Caommittee (198Q0).
The effect of their introduction depends on their usage
which is determined firstly by the number of 38 tonners
purchased or converted from 32.35 tonners and secondly by
the use to which they are put once purchased. These in turn
depend on ogperators’ perceptions of the relaﬁive economic
and operational advantages of the 38 tonner. It is,
therefore, operators’ whole approach to costing as well as
their perceived costs which need to be investigated for it
is these factors which determine their behaviour. The

farmer includes the importance attached to costs by

M)




operators in their decision making processes, the methods
used to calculate costs and the level of detail of costing

done.

Take another example, that of the imposition of heavy
lorry bans in London as debated by the GLC and considered
by the Wood Induiry (19B83). Operators’® reactions to the
lorry bans are not so much determined by the actual
financial consequences of the bans and the relative costs
of the alternative courses of action open to them, but by
their perceptions of the financial consegquences. They
will choose the course of action which has the lowest
perceived costs. The actual costs (if these can ever be
measured) are practically irrelevant because they are not
an impartant determinant of their behaviour, except at the
bottom line. How they calculate costs, what their
perceived costs are and the importance attached to costs

are the primary determinants of aperators’ actions.

Conclusions reached by policy makers at present are, thus,
based on inappropriate and unjustifiable foundations. Only
with a knowledge of these other factors referred to above
can operators’ reactions to changes in existing legislation
or praopaosed new legislation be realistically considered.

At present little is known of these.

Follaowing from the above, the objectives of this thesis

are threefold.
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1.2 O0Objectives

1) To analyse road freight transport aoperators’ methods
and approaches to costing and the importance of costs for

operators in the decision making process.

2) To investigate the factors that influence operators’
costing and pricing methods.

3) From a descriptive understanding of the approaches to
costing, to develop a guantitative model of the

determination of operating costs.

The main theme of this thesis is, thén, costing and
pricing in the road freight transport industry. Throughaut
the text one other specific issue is frequently addressed;
the introduction of the 38 tonne vehicle. This important
and topical issue is used merely for illustrative purposes,

to clarify and reinfarce the arguments contained therein.
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1,3. Chapter development.

As stated above, the main theme of this thesis is costing
and rate setting in the road freight transport industry.

It is often assumed that whilst the environmental costs are
very difficult to measure, vehicle operating costs are well
documented and, therefore, easily calculated. The purpose
of Chapter 2 is to reveal the deficiencies of the present
methods of enumerating operating costs and rates and to
illustrate how widely used these methods are. It shows
that practically all research involving the enumeration of
transport costs use published tables of operating costs
which are unreliable and inconsistent and which can lead to
differing conclusions depending on which particular set of
tables are used. The chapter is important because in
indicating the problems inherent in the present procedures
for cost enumerations, it highlights the need for the

research carried ocut in this project.

Chapters 2 and 4 consider the economic theory of costing
and pricing. The aim of this section is to find a theory
which is applicable to the costing and pricing approaches.
of road freight transport operators. This is important
since the objectives of the thesis include investigating
the factors that influence costing approaches and to
discover how costs are determined. Without a theory to
indicate the important variables, this would be

impossible.

w



The first theory censidered is the oldest and most well
established theory, the Neoclassical Economic Theory of the
Firm. A brief exposition of the theory is given to convey
to the reader the flavour. It is demonstrated that the
neoclassical theory often provides the theoretical
underpinnings to the literature on road freight transport
costs. It is shown, however, that the empirical evidence
in the literature is unsupportive of the theory. The fact
that supporters of neoclassical economics (loosely termed
marginalists), do not accept these empirical findings as
refutations of the theory is acknowledged. It is propased,
however, that the Neoclassical Theory of the Firm cannot
hold up under the strain of these empirical findings and

that, therefore, it has little potential for this thesis.

Chapter 4 considers the relevance of the Behavioural Theory
of the Firm as first propounded by the Carnegie School of
economists. Again, the chapter starts with a literature
review of the theorvy. The behaviocural theory is a theory of
the process by which decisions are made. The major premise is
that individuals are not globally omniscient, rational human
beings, but satisficing beings, limited in what they can do by
the informationm available and their intellectual capacity.
Although the theory has never been applied to costing and
pricing in road freight transport, its applicability and
therefore, its potential to this area is illustrated by
reviewing its application to other, related, areas. The
chapter concludes by restating the potential of the theory and

by proposing a theoretical conceptual model based on it.



Chapters S, & and 7 contain the empirical work. Each
chapter covers a different aspect of the research and each

builds on the results of the preceding one.

Chapter S5 covers the explaratory study. The aim of this
chapter is to investigate operators’ methods of and
approaches to costing and pricing and to determine whether
they were in any way supportive of the behavioural theory
of the preceding chapter. The chapter starts by describing
the methodology which entailed visits lasting 2-3 days to
each of 18 operators with the purpose of observing their
operations and interviewing the relevant decision makers.
It goes on to describe the results obtained and to discuss
them in relation to the behaviocural theory. The whole
approach to costing and pricing was shown to be very
supportive of the behavioural theory; for instance,
satisficing was prevaleﬁt, operators were adaptive
organisms relying to a large extent on standard operating
procedures and rules of thumb, they tried to create a
negotiated environment and constantly sought to increase
available information which then went unused. The chapter
concludes by proposing an operational model of the
determination of perceived costs based on the behavioural

theory and the on-site observations.

Chapter &6 seeks to determine whether there is aﬁy

preliminary support for the model proposed in the previous




chapter. The research instrument used for this part of the
study was a quasi—experimeﬁtal design in costing and
pricing, which was sent to the same 18 operators, together
with a questinnnaire.. The former socught to elicit costs
and rates and the latter to ocbtain data on the model
variables. The study was also designed to act as a pilot
study for the large scale survey (described in Chapter 7).
Examination of the results using cluster and regression
analysis demonstrated considerable preliminary support far
the model, although because of the small numbers involved,

the results were not statistically reliable.

The aims of chapter 7 are to investigate the statistical
determination of costs in terms of the structural and
behavioural variables of the model proposed in Chapter S
and to consider the influences on the level of detail of
costing done. Thé research instrument used was a large
scale postal questionnaire survey which was sent to a
representative sample of operators in two contrasting
traffic areas. Analysis of the results commences by
confirming the representativeness of the responses. It
continues with an examination of the data obtained first on
the behavioural and structural variables and secondly on
the costs and costing practices, independently. It is
shown that despite the importance of calculating costs
accurately, in general, operators do very imprecise
costings and attach little importance to them. Operators,
therefore, cannot make rational decisions based on their

costs. It then goes on to relate the costs and costing



practices to the data on the variables, again using cross
tabulation, cluster and regression analysis. Four
variables (type of operator, use of budgets, monitoring of
others’® costs and rates and geographical basis) were shown
to influence the level of detail of costing daone. The
regression analysis of costs on the i ndependent variables
showed that the latter explains &07. of the variation in
costs. Six variables emerged as significant determinants
of costs; type of operator, carrying capacity of the
vehicle, use of budgets, size of firm, whether costings

were done and geographical basa.

The final chapter, chapter B, is a discussion and
conclusion section which brings together the analysis of
the preceding three chapters and relates it to the theory
of Chap;ers 3 and 4. It starts by considering the costing
and pricing methods and approaches used by firms and the
factors influencing_these. It goes on to consider the
actual determination of costs in terms of the structural
and behavioural variables. The implications of the research
to both operators and policy makers is then discussed. The
chapter concludes by proposing some ideas for further

research.



CHAPTER 2

REVIEW OF THE TREATMENT OF ROAD FREIGHT TRANSFORT

OFPERATING COSTS.

2.1. Introductian

The purpose of this chapter is to demonstrate the need for
the research carried out in this thesis. This is achieved
by firstly reviewing the existing sources of information on
gocds vehicle operating costs and revealing their
inadequacies and secondly by demonstrating the ‘widespread
use of these unrealistic sources in the cost enumerations

of both academics and legislators.

The chapter starts with a brief consideration of what is
meant by costing. It goes on to consider the deficiencies
of the existing sources of information on operating costs.
Much of the detail on this is contained in a Working Paper
(Hallett and Gray 19835) which is included as Appendix 1.
The text in this chapter contains only a summary of the
major points. The next stage is to illustrate the
dependence of the literature which includes the enumeration

of transport costs, on these inaccurate scurces.

Costing involves °‘the process of identifying, calculating

10



and recording every item of expenditure incurred in the
purchase or hire of goods vehicles, in maintaining them, in
running them and in supporting the administrative and
management functions necessary to control their use,
follawed by an analysis of the total operating costs into
costs per unit of load distance or time.  (Lowe 1983). The
private costs of freight transportation, i.e. the costs
borne by the operator, fall into two principal categories;
the movement costs and the terminal costs (Button and
Pearman 1981). Movement costs, as the term suggests, are
those costs incurred in the actual transportation of the
freight on the lorry to its destination point; Movement
costs are usually divided into two groups, running costs
and standing costs, or fixed costs. Running costs are
those costs which vary with mileage, whilst standing costs

are those costs which are not mileage related but time

related.

Roudier (1976) further subdivides running costs into
costs which vary as a function of (a) extranecus factors
such as the general traffic speeds and the distribution of
consignees’ premises and (b) internal factors such as the
type of vehicle, the load factors and the composition of
the fleet. The first group of costs are often ignored, or
at least, assumed to be constant due to difficulties in
modelling. Yet, as Roudier has found, ‘the distribution of
a single ton of groceries to a number of small grocers in
the Paris area costs maore than their carriage by road in 20

tonne lots from Marseille to Faris’. Variability of
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conditions, thus, have a large impact on costs and,

therefore, should also be considered.

2.3. Critique of existing sources of information on
operating costs.

There is a variety of sources of information on road
freight transport operating casts. The four major sources
are the tables of operating éosts published annually by
Commercial Motor (CM), cost tables published guarterly by
Motor Transport (MT), the Cost and Rates Service of the
Freight Transport Assaciation (FTA) and costs collated by
the Road Haulage Association (RHA). They are all,
however, deficient in many ways. Some of these

deficiencies are illustrated in the following pages.

Published tables of operating costs are based on
generalised costs for various types and weights of vehicle
(see Hallett and Gray pA3. All the tables are agreed on a
few basic facts: for example, that wages farm a large
propartion of standing costs per week and that fuel is the
most costly component of running costs. The relative
magnitudes of these cost elements are apparent in all the
operating cost tables. However, neither the absolute
values, nor even the cost elements included in the

frameworks are the same in any of them.

Consider first the compositiaon of the cost framewarks. cM,

[
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for instance, is the anly one to include interest as a
separate item. This represents the interest payable on the
money borrowed to purchase the vehicle, or alternatively,
if the vehicle was purchased from acquired capital, the
interest that money could have accumulated if deposited in,
say, a bank. CM also includes a rent and rates element as
well as adding 20% to operating costs to cover overheads
(stated as stationery, telephones and postage, staff
salaries, lighting, heating, and other office costs). MT
includes an element called "establishment costs’® which is
essentially the same as overheads and comprises telephone
and mail (10%), administration staff (40%), rent and Eates
(15%), company cars (20%L), light and heat (5%4), and
financial (10%). FTA and RHA have no items to cover rent
and rates, but do include an ‘overhead’ figure. -
Depreciation, although included in all tables, is included
as a runhing cost in CM but as a standing cost in the MT,
RHA and FTA tables. In reality it will be a mixture of the
two, for although a vehicle depreciates in value even it it
is never used, it depreciates at a faster rate with
increasing mileage. The same thing occurs with wages which
MT and CM class as a standing cost and FTA and RHA class on

its own.

Turning to the magnitudes of the cost elements included
in the published cost tables, Hallett and Eray.(pps) show
that they differ tremendously between sources. In the 1983
cost tables, for instance, there is a tenfold difference in

the insurance costs between the FTA tables and the CM



tables and a 4607 difference in wages between MT and FTA
tables. Total annual costs for a 32 tonner doing the
average annual mileage of 43700 miles (CSRGT 1983) range
from £32145 in the FTA tables to £448%90 in €CM; a difference

of nearly 40%.

Al though there have been changes in absolute cost figures
since 1983 this has not altered the essence of the
analysis; equally large intertable differences are to be
found in the 19846 tables. The major occurrence since 1983
has been the replacement of the FTA Coéts and Rates Service
by the Managers’' Guide to Transport (1985), a much more
comprehensive source covering many aépects of transport
including material handling costs and finance as well as
transport costs. The expansion in coverage has, however,
been achieved only at the expense of detail. Costs for
each weight cateqory of vehicle are now given for average
mileage, lower mileage and higher mileage rather than for
different makes of vehicle as before. To their credit, at
least many pages af explanation are given on their method
of calculation — which is more than can be said of the

other sources.

Hallett and Gray show that there are other causes for-
coneern. These include that in the published tables,
neither working conditions nor traffic conditions are taken
into account. Furthermore, aonly one cast is given for each

gross weight category of vehicle when it is widely
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recognised that vehicles of different makes but with the
same GVW can have widely differing costs. Also, capacity
utilisation is rarely taken into account and when it is, it

is done incorrectly.

One of the worst problems associated with these cost
tables is that the sources of information are rarely
detailed, and when they are, they are shown to be rather
dubious in nature. Most of the tables make statements such
as "the fuel cost is taken as a typical pump price”" (MT) or
"tyre costs aée the price aof a set of tyres far each
vehicle divided by its tyre life in miles"” (MT). How the
typical pump price or the normal tyre life is arrived at,

is unspecified.

The 1983/84 edition of CM states "These cost tables are
constructed on base costs which apply throughaout the
industry and national averages where the cost varies
between areas". Nothing is said, however, about their
actual sources of information. In the 1985/84 edition a new
category of vehicle costs was introduced for drawbar
combinations. The source of this information was stated as
"manufacturers and a cross-section of operators engaged on
a variety of operatisns". The actual number constituting
the'sample and the method used to obtain the sample is not

stated.

MT is even less specific stating merely that a "base

vehicle is considered faor each vehicle category". Again,




how the base vehicle is decided upon or from where the
information for this vehicle is cbtained is left

unspecified.

The sources of information for the FTA's Cost and Rates
Service are also unspecified. The 1984 edition says
nothing about the sources except that because of changes in
the data sample, the continuity of the tables is destroyed
- intimating that the source is information from operators.
The RHA tables are collated from information provided by
operators, but their number and types of operation is a

mystery.

Attempts made by the researcher to obtain information on
the sources used met with mixed success. Phone calls were
made to both CM and MT from which it was learned that
formuli were used to calculate costs; the formuli were
closely guarded secrets. A personal visit to the FTA
confirmed that the saource of their information was indeed
contributing members, but again the actual number used was

not diwvulged.

The more recent Manager 's Guide to Transport Costs
specifies its source as &6&& member operators owning an
unspecified number of vehicles. Based on this sample,
costs of 11 distinct groups of vehicles are given and each

of these is further divided into average, lower and higher
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mileage categories. This can scarcely be expected to

provide accurate or representative costs.

The above critique is confined to four major sources of
operating costs. There have been, and still are, a few
other sources of such costs. FProbably the maost famous was
that compiled by Edwards and Bayliss (19&8). Edwards and
Bayliss did a very detailed analysis of the costs of road
freight transport using data from a survey of 4250
operators. Their aim was to establish "total expenditure by
road haulage aoperators during 1965 and the composition of
that expenditure with respect to such factors as fleet and
vehicle size." Costs were broken down into many
constituent parts. The work represented a great step

forward but unfortunately was a once only study.

Another such source was a series of stpdies by Dawson
(1962, 1965,.1970, 1972, 1974). These sources concentrated
on the social resource costs rather than the private costs
of operation. The costs given were intended for use in the
assessment of road traffic schemes. Insurance costs, for
instance, were excluded because "these cover the costs of
accidents which are valued directly in economic
assessments”. Casts included in the studies were
depreciation, time, fuel, tyres, oil and maintenance. They
were only calculated for a representative commercial
vehicle, which he took to be one with 10 tons carrying
capacity, rather than for a whole host of individual

vehicle weights.
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A more up to date source of infaormation on transport costs
is contained in the annual Survey of Distribution Costs
carried out by the Centre for Physical Distribution
Management (CFDM 1984). It covers the costs aof
warehousing, third party storage, own transport, bought in
transport, administration, inventory and other costs. The
transpart costs are broken down into drivers, fuel,
maintenaACE, depreciation, others and third party.

However, unlike the four major sources, they are not given
on a per vehicle basis but in aggregate terms e.g.
transport costs as a percentage of sales. The survey
gained responses from only 467 operators in 1984, so again,
it can hardly be regarded as representative. The low
response can be partially explained by the

questionnaire which is very unclear and starts

by asking respondents to give their Standard Industrial
Classification Number - something a transport manager waould

be very unlikely to know.

2.4. The use made of published cpst tables.

The very aggregate cost tables appear go be of little
practical use without a great deal of adaptation. In fact,
it is questionable whether they serve any useful purpose.
It would be interesting to know how many firms actually
use them, the extent to which they are adapted and the use

toe which they are put. The Frice Commission study of 1977
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gives some indication of the extent of their use in the

setting of charges by hauliers.

TABLE 2.1

FROFESSIONAL HAUL IERS® USE OF SOURCES OF INFORMATION

IN SETTING CHARGES.

Percentage of respondents making stated degree_of use

Saurce Frequently Occasionally Hardly Ever Never
RHA 28.3 31.1 12.6 28
FTA 4.4 8.2 S.0 81.7
CM 27.7 33.7 13.9 24.7

Source: Price Commissian 1977

Although this source is a little dated,

it can be seen

that a large proportion of preofessional hauliers use cost

tables in setting charges.

The less frequent use of FTA

tables can be explained by the fact that the majority of

the FTA's membership are own account operators and not

professional hauliers.

The use of published tables of operating costs is not

confined to hauliers.
comprehensive alternatives,

policy makers alike.

Margasan and Corcoran

(1978)

Because of the lack of credible or
they are used by academics and

in

seeking to evaluate the effects of the heavy vehicle,

stated that
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an appraopriate balance it is necessary to investigate in
detail, the nature, magnitude and distribution of ali the
relevant effects"”. Yet they used CM tables to enumerate
the costs. Battilana (1976) in assessing the cﬁsts of
using light vehicles for town centre deliveries and
collections following the introduction of lorry bans, used
CM tables as the basis of evaluation. Because he realised
the pitfalls of such tables, the costs were compared with
figures taken from MT. He found that "the change to MT
tables reduced the estimate of present costs by 134 on
average and the average increase in costs was reduced by
26%". Despite the magnitude of the differences, he stated

that the margin of difference was acceptable.

In order to fully evaluate the proposed Hull traffic
scheme (essentially a heavy lorry ban) and others like it,
Wilbur Smith and Associates (1977) set up a computer model.
A complicated algaorithm to model the affects on the
movement of goods and goods vehicles was constructed; yet
to enumerate the costs CM figures were input into the
programme. This model was then used to analyse the effects
of the Swindon freight scheme (Cundill et al 1977) and for
further evaluation of the Hull freight scheme (Bartlett et

al 1978).

Battilana and Hawthaorne (1976) considered the design and
cost of a transhipment depot to serve Swindon town centre.
Again CM tables were used, although in this case they were

slightly modified in the following ways: 1. the allowances




made for drivers wages, rent, rates and overheads were

igﬁored since they were all dealt with separately.

2. the allowance for profit was .ignored since a profit
margin was added to the total cost of operating the

transhipment depot.

3. an allowance was made for the extra costs associated

with refrigerated and demountable vehicles.

4. because of the low mileage involved, depreciation was

treated as a standing cast as in MT tables.

5. the annual costs were divided by 52 to obtain weekly

costs.

Thus some effort was made to cverﬁnme the most obvious
problems. However, when the alternative sources referred
to were considered, it was found that the modification
used for drivers wages (modification 1), was the use of

advertised appointments and CM tables.

Frudhoe and Christie (1981) looked at the effects of a
lorry control in the rural area of Hertfordshire. Their
methaod was as follows: "Increases in the costs of operators
who have diverted their vehicles from routes through the
central area to routes around the area because of the
control were estimated using flow changes: From the

changes in distance and time, changes in operating costs
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were deduced using data...... based mainly on information

supplied by the FTA".

Pike (1982) used CM tables to compare road freight rates
with rail freight rates. The Keynote Report on Road
Haulage (1984) used FTA figures to show that costs rose by
4% -S%Z in one year. Warner (1985) used FTA figures to show

cost trends and also used them to forecast future costs.

Caoper and Doganis (1982) used MT costs to compare the
costs of demountables against the use of articulated -
vehicles, although other costs were used in conjunction
with these; Cooper (1983) used CM tables to show how
retailers have benefited from the use of heavier lorries.
Hall (1982) used CM and MT tables to calculate costs in a
report on planning for road freight by the local

autharities.

Fatterson and May (1982) in calculating the impact on
costs of heavy lorry bans in London, used MT as the sole
source of information. The Wood Report into heavy lorry
bans in London (1983) also based its economic evaluations
on MT tables. Despite the importance of the inquiry, it
stated that the reason for using MT tables was “because
these tables are cast in a form which happens to fit more
easily intnlnur own framework of discussion". Accuracy, it
seems, was irrelevant. The only modification maae to the
tables, which the report describes as providing ‘reliable

information’, was that the 20% profit allowance was

()
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replaced by a 10% return on capital.

Newton (1985) studied the trends in road goods transport
over the period 1973-1983. This report includes a section
on operating costs by class of vehicle and by cost element.
This was all based solely on figures from CM. Johnson and
Wilding (1986) of the statistics department of the DTp,
which considered the early impact of the 3B tonne vehicle
and concluded that the increase in GVW from 3ZZ2.5T to
38T enabled savings aof £50m per annum to be made, based on

CM figures.

Finally, the result of the debate on the heavier vehicle
and the projected savings in aperating costs was based on a
report by the TRRL (Corcoran et al 1980). The sources of
their costs were quite varied and credit must be given to
them for this. However for rent, rates and insurance
figures used were from CM. The framewgrk used was that of
CM — this means the inclusion of interest as an element -
and the method used for calculating overheads i.e. adding a
fixed percentage to costs previously identified, was the
same as CM. Whilst it is quite understandable that the
TRRL should have used CM tables because of the lack of
better alternatives, the fact remains that had figures from
other tables been used, the outcome may have been
different. For an average mileage of 36871 (as used by the
TRRL) standing costs account far approximately S04 of total
annual costs and rent, rates, insurance and interest

account for more than 507 of standing costs in CM.
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Corcoran et al based their costs on interviews with 33
operators owning 3056 maximum weight 32.3T7 vehicles. The
likely number of heavier lorries of each gross weight
category was calculated using the subjective estimates of
the operators. The information from this survey was grossed
up using official data. Mackie and Harding (1982),
however, argued that insufficient account was taken of
volume caonstraints. Corcoran et al used data fram firms
who . were constrained in what they could carry by weight and
not by volume. Mackie and Harding found in their survey of
114 operators that only S3%Z of loads were weight
constrained and therefare suitable for transport by
heavier lorry. Gray and Hallett (1984) showed that this

substantially diminished the benefits.

2.9. Implications

The above analysis has shown that knowledge of goods
vehicle aperating costs is at a surprisingly elementary
level. The extent and consequences of this ignorance can,
perhaps, be illustrated most dramatically through the use
of an example. The introduction of the heavier lorry

provides an cbvious example.




One of the major factors influencing the final decision to
introduce 38 tonne goods vehicles in the UK in May 1983 was
the projected savings in operating costs resulting from the
purparted econaomies of scale in the use of heavier lorries.
The argument was that although the gperating costs of
heavier lorries increase with increasing GVW, payload
capacity increases at a faster rate resulting in lower
costs per tonne of goods carried assuming a fully laden
vehicle. It was reckoned by Armitage (1980) that éavings
o+f between-£120m and £135m per annum wauld be gained

through the change in the weight limits.

Using the published tables of operating costs, however,
the relative financial advantages of operating the 3B tonne
vehicle as opposed to the 32.5 tonne vehicle are seen to
differ quite substantially between tables. Table 2.2

demonstrates this.
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TABLE 2.2

VARIATIONS IN ESTIMATIONS OF THE RELATIVE COST ADVANTAGE

OF THE 38 TONNE VEHICLE OVER THE 32.5 TONNE VEHICLE.

cM MT FTA average
Cost per mile (1500 miles)
32.57 artic ?1.7p 83.5p 67.1p
38T articH 115.1p ?2.1p 74.1p

Cost per tonne/mile (1500 miles)

32.5T artic 4.2p 3.8p S.1p
38T artic 4,6p 3.7p 3.0p
Percentage difference 10% 2. 6% 3.2%

Cost of transporting 1000 tonnes of goods 300 _miles using

32.9T artic ' £13009.3 £11918.3 £9034.8

38T artic £13842 £11181 £8894
Di fference -£832.7 £737.23 £140.8

# 3 axled tractor with 2 axled trailer
Saurce: Hallett (1984)

Table 2.2 shows that although costs per mile are higher
for a 3B tonner than for a 32.5 tonner in all the tables,
when these costs are divided by the vehicles' respective
carrying capacities (i.e. 25 tonnes and 22 tonnes), costs
per tonne mile are lower in MT and FTA but higher in CM.
CM predict a {0% increase in costs per tonne mile if a 38

tonrner is used rather than a 32.2 tonner.

The third part of the table shows what this means by way
of a concrete example taking into account vehicle

indivisibilities. Suppose an operator needed to transport




1000 tonnes of goods 300 miles. Suppose also that cne
lorry can travel 300 miles a day and works a five day week.
Using a 32.5 tonne vehicle with 22 tonne capacity, it would
take 46 jaurneys, the haulier would travel 1300 miles a
week for 92 weeks and 300 miles in the final week. The cost
of this is compared to what it would cost if he were to use
a 38 tonner with 25 tonne capacity. In this case he would
travel 1500 miles a week for exactly 8 weeks. Table 2.2
shows it would cost £832.7 more to use a 38 tonner based on
CM figures, £737.3 less based on MT figures and £140.8 less
according to FTA figures. This is quite a substantial
variation. On this basis, the decision an whether to

introduce the 38 tonner is totally dependent on which

tables are used for enumeration purpases.

The above has shown that the existing sources of operating
costs and the trea;ment of costs in economic evaluations in
general, leaves much to be desired. The implications of
this are by no means trivial because the enumeration of
cperating costs is the fulcrum around which the arguments
pivaot in many transport debates. There is clearly a need,
then, for research inteo costing and rate setting in the

road freight transport industry.




NEOCLASSICAL ECAONOMIC THEORY OF THE FIRM

S.1 Introduction

The most established theory of costing and pricing in
economics is the neoclassical economic theory of the firm.
A project concerned with the issues of costing and pricing
would be incomplete without a consideration of such theory.
The description given below is not meant to be a detailed
expaosition of the theory: such a task woula be immense.
It's purpose is to convey the ‘flavour’ so that the
relevance of the theory to the issues of costing and

pricing in road freight transport can be established.

The chapter begins with an outline nf.the theary o+t
production and the derivation of costs in neoclassical
economic theory. This is important as it shows the
assumptions and conditions underlying the neoclassical cost
curves; the basis of so much of neoclassical economics. It
then considers the relationship between costs, prices and
profit in one particular neoclassical model, namely perfect
competition. A summary of the predictions and assumptions
of neoclassical econaomics is given in the third part.
Section four analyses the relationship between neoclassical
economics and the transport literature to demonstrate the
dependence of the latter on the farmer. A comparison of

the theory and practice is made in section five where it is
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shown that the empirical evidence does not conform with the
predictions of the theorvy. Finally, section six
reconsiders the theory concentrating on the neoclassical
defence. It is shown, however, that the necclassical
theory does not provide an adequate explanation of road
freight tramsport costing and pricing and it is suggested
that the evidence is supportive of the behavioural theory

of the firm as first propounded by the Carnegie School.

3.2 The Neoclassical Theory of the Firm

The basic objeétive of the neoclassical firm is to
maximise profits which implies that "“for any specific
output, the firm chooses the least costly way of achieving
that output from the alternatives open to it". (Lipsey
1978). The firm is viewed as "a unified acting entity or
organism in which input and ocutput decisions are made
simultaneously in the light of given product demand
information, production technology information and factor
supply information”. (McGuire 1978). The entrepreneur is
thus assumed to be aone and the same as the firm. He is
assumed to be globally rational in that he possesses all
the information he requires on all possible alternative
courses of action, is able to evaluate it perfectly and
knows all the possible consequences of all the alternatives

considered. The internal workings of the firm are




campletely ignored.

The principle upon which the entrepreneur works is
marginalism which basically means that "at the beginning of
his undertaking and at every successive stage, the alert
businessman strives to modify his arrangements as to abtain
better results with a given expenditure or equal results
with a less expenditure. In other words, he ceaselessly
applies the principle of substitution with the purpose of

increasing his profits". (Marshall 1936).

The costs of producing any good or service can be divided
into long run costs and short run costs; the length of the
run being determined by the variability of the factors of
production. The short run (SR) is defined as "a period
during which some factors of production are fixed" whereas
the long run (LR) is a "period long enough to permit the
change of all factors of production”". (Koutsoviannis
1979). Thus in the SR firms are able to alter the scale of
their plant and equipment and new firms are unable to
enter the industry. The opposite is true in the LR.
Costs are usually divided into fixed and variable costs.
Fixed costs are those which have to be paid irrespective of
output (e.g. depreciation, licences), and variable costs
are those costs which vary with output (e.g casual labour,

raw materials). In the long run all costs are variable.

The costs of resources in neoclassical economics do not

necessarily equal the expenditure on them. Costs are taken
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to be ‘opportunity costs’ which can be defined as "what the
firm must give up in order to obtain the use of a
resource”". (Lipsey 1978). Thus, if a haulage firm owns the
land on which it is located, the cost to the firm of that
land is the sum of money that land would obtain if leased
to the highest bidder. This means that accounting costs
are rarely of any use to the economist; he must instead
imete costs to the resources used so that their full

economic value is measured.

Accarding to neoclassical economics, a firm's costs are
derived directly from the production function for the good
or service concerned and the price of inputs. A production
function is a purely technical relationship between inputs
and outputs. It describes the most technically efficient
methad of producing any output with a given combination of

inputs. A production function can be written

q = (¢ , x 4, %) where q =
output
X, oee x, are the

inputs used in the

production process.

It assumes that all inputs are measurable, substitutable

and infinitely variable and that technology 1s fixed.

From the production function, a set of isoquant curves can

be derived. Each isoquant shows the various efficient




combinations of factors of production that can be used to
produce a particular level of output. An infinite number

of such curves exist for each good or service.

The minimum cost method of producing any given output is
determined by the point of tangency between the isocost
line (which shows the relative casts of the inputs) and the
isaoquant curve. In fig 3.1 this is shown by point (a).
With given ocutput x any combination of factors in the
shaded area is obtainable but inefficient because fewer
factors could be used and thus output could be produced at
lower cost. Any point other than (a) on the x curve is
also inefficient given the factor prices. Thus there is
only one efficient combination of resources for each level

of output.
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FIGURE 2.1

MINIMUM COST OF PRODUCING A GIVEN QUTPUT

Cepital

isocost

. isoquant rcucve
line d

Labaur

All the-points of tangency can be joined to form an
expansion path to show the ainimum cost method of producing
any output of goods or services. From this, the
neoclassical cost curves can be derived. A typical set of

LR curves are shown in fig 3.4
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FIGURE 3.2
P SET OF LR COST CURVES
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The LR average cost (LRAC) curve is the boundary between
what is feasible and what is not, given the production
function and the costs of the factors of production. It
shows "the least possible cost per unit of producing
varigus outputs when the firm can plan to build any desired
size af plant”. (Leftwich 1979). The shape of the LRAC
curve depends an the existence of internal
economies/diseconaomies of scale. Econamies of scale exist
when, say, a doubling of the quantity of inputs produces
more than a doubling of output. It has been shown by
Bayliss (1971), Edwards and Bayliss (19&8), Kritz (1974),
Corcoran et al (1980) that economies of scale tend not to
exist in the transport sector at the level of the firm,

although they do exist at the individual vehicle level i.e.
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a doubling of the number of vehicles owned by a firm does
not lead to a less than doubling of the costs, but a

doubling of the GVW of a single vehicle does.

In the long run, the most efficient scale of plant is that
at which the LRAC = SRAC = SRMC = LRMC, that is at the
minimum point on the LRAC curve. At this point, goaods
are produced at their minimum cost with the most

technically efficient number and combination of rescurces.

S.2.2. The Perfect Competition Maodel

To demonstrate the relatianship between costs and prices
in neoclassical economics, consider one particular market
form, that of a perfectly competitive market. This
particular market form is used because ffeight transpart is
often regarded as a good example of a perfectly competitive
market. The necessary and sufficient conditions for the

existence of such a market are:

Sufficient: 1. a large number of firms acting
independently
2. homogeneous and divisible
praoducts/services
3. many buyers sa that no one

buyer can influence the price

4, perfect mobility of resources

v
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S. freedom from legal and other non market
restraints
&6. buyers and sellers are small compared to

the size of the market.

Necessary: 1. each firm believes it cannot significantly
influence the market price

2. freedom of entry and exit exists.

Kamerschen and Valentine (1981)

Leftwich (197%9) adds that supply should be independent of
the activities of consumers and demand independent of
producers’ activities. He also adds that producers and
consumers have perfect knowledge. Koutsaoviannis (1979)
further adds that the long run consists of a number of
identical shoert run periods which are assumed to be

independent of each other.

Thus pure competition is "essentially the idea. of
smallness of the individual economic unit in relation to
the markets in which it operatés, the idea of freedom of
prices to move in response to changes in demand and supply
and the idea that a considerable degree of mability for

both goods and resources exists in the econaomy”". {(Leftwich

1979).

The short run model

A
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The firm in a perfectly competitive market faces a
perfectly elastic demand for its product/service; it is a
price taker. It decides on an output given the price
dictated by the market. Since the price is set (usually
assumed by the actions of some kind of Walrasian
auctioneer), the marginal revenue (MR) i.e. the revenue
abtained from the sale of an additional unit of output,
will be constant and equal to the price (or average
revenue). To maximise profits, it must maximise the
difference between total revenue and total costs: in other
words, it must set marginal revenue equal to marginal
costs. This is the important pricing criteria and the
basis of much of neoclassical economics.

Considering fig 3.3, in the SR, with price Fo, the perfect
competitor should produce xo units of output. Profits of
pbcd are obtainable. In equilibrium, the firm produces
where MR = AR = MC and uses the most efficient scale of

plant.




FIGURE 3.3

EQUIL IBRIUM OF PERFECT COMPETITOR IN THE SR

Cost
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Because of perfectly mobile resources and the existence of
perfect information, all firms will have the same cost
curves because all have access to the same technology and
thus can produce at the same minimum cost per unit. This
in turn implies that profits in each firm will be the same.
All firms will not, however, be of the same size for as
Koutsayiannis (1979) says “"the particular size of each firm
in perfect competition depends on the entrepreneurial
efficiency of the businessman, which is traditionélly
considered as a random attribute”. The costs will be the
same for each firm, however, because of the definition of
costs as opportunity costs and not solely accounting

costs. The efficient entrepreneur could be hired out to



another firm at a higher price. It is this higher price
that must be taken into account. So as Friedman (1975%)
says "If firms differ in size pecause they use specialised
resources their average costs will all! tend to be equal
provided they are properly eomputed so as to include
rents". The difficulty arises because as Stigler (1963)
states "the accountant refuses to include in costs the
value of the entrepreneur’'s services in other employments
and insists upon valuing at their historic costs, assets

abtained at bargain prices”.

It is not always that a firm is able to make pure ecocnomic
profits in the SR. However so long as the firm covers its
AVC it i1s better to produce the output given by the
equalisation of MC and MR than not to produce any output at
all. Any excess over the AVC can be contributed to AFC,
which have to be paid irrespective of the level of
production. The partion aof the MC curve which lies above

the AVC is the supply curve of the firm.

The Long run model

The existence of pure economic profits in the short run
eﬁtices entrants into the market in the long run, for by
definition, profits are greater than can be obtained in
other industries. The entrance of new firms, together

with increased production from existing firms, increases



the industry supply. For the additional output to be sold
the price must fall to equate the new supply with demand.
Equilibrium will be reached when the price is driven down
to the point where LRMC = LRMR = LRAC = SRAC = AR, for only
at this position are there no excess profits and therefore
no reason for new firms to enter the market. Each firm is
making ‘naormal’ profits. Whether the new price is the
same, above or below the original price depends on whether
the market is characterised by constant, increasing or
decreasing cost conditions respectively. The firm's long

run equilibrium is shown in fig 3.4.

FIGURE 3.4

EQUILIBRIUM OF PERFECT COMPETITOR IN THE LR
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Each firm produces with the most efficient scale of plant

and at the most efficient output. Both consumer and



-producer welfare is maximised and a condition of Fareto

optimality is approached.

Predictions of the model

The perfect competition model allows certain predictions
to be made following changes in exogenous factors. These
include:

1. Changes in fixed costs will not alter the price level
or the firm's output level in the SR. In the LR, if fixed
costs increase, the price will rise. The ouput level of
the firm depends on the cost conditions facing the firm.

2. Changes in variable costs will alter the price and
output level in both the SR and the LR. An increase in the
variable costs will increase the price and decrease supply.
The increase in price will be less in the SR than in the LR
Z. An increase in demand will increase the output of the
firm and increase price and profits in the SR. In the LR
the price will fall from the new level, the extent of the

fall depending again on the cost conditions facing the

firm.
Summary of Neoclassical theory

The previocus sections have demonstrated the fundamentals
of the neoclassical economic theory of the firm. The

perftect competition model is Jjust one example of how the
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cost curves derived in the first section combine with the
demand conditions to give prices. Other market forms
include monopoly, imperfect or monopolistic competition and
various forms of oligopoly. Although the predictions as to
price and output differ between each model, the basic

assumptions and analytical tools used are the same.

Neacl assical economic analysis has been extended to cover
such issues as welfare economics (see for example Figou
(1932), Mishan (1975), Coase (1940), Kaldor (1939), Pearce
(1978), Baumol and Oates (1975), Dasgupta and Fearce (1972)),
including cost benefit analysis aﬁd externality treatment.
There have also been developments to the models and empirical
investigations of such issues as economies of scale (see for
example Lancaster (196%9), Silberston (1972), Scherer et al
(1970} and Pratten (1971)). The fundamental basis of
neoclassical economics, however, has not really changed. This
section concludes with a summary of the basic neoclassical

approach.

1. Neoclassical econamics is concerned with equilibrium
analvysis. Firms are assumed to move from ane equilibrium
to another with no consideration of the process by which
they do so.

2. The firm is owned by an entrepreneur wheo has unitary
control over costs.

Z. The firm's sole objective is to maximise profits.

4., The entrepreneur is glaobally rational.

S. Costs are determined mechanically from production



functions and factor prices, all of which are known.

6. Output is determined by the equalisation of MC and MR.
Frice is determined by consideration of the demand curve at
this point.

7. The long run is a successicn of shaort run periods.
Frofit maximisation in the short run leads, therefore, to
long run profit maximisation.

-

J.=5 Transport Literature and Neoclassical Economics

Having considered the basic neoclassical approach to
cogsting and pricing, the next stage is to consider the
literature on transpart costing and pricing arnd how it
relates to necclassical econcmic theorvy. The i1mportance
attached to such theory in the context of costing and
pricing can be gauged from the extensive use of
neoclassical assumptions in the literature on rcad +reight
transport operating costs. For the purpose of expgsition,
the literature can be divided into four catsgories, each
giff¥fering in the degree of explicitness about the
assumptions it makes. The categeories are, of course,
simplifications. Not all of the literature falls neatly
into any cne particular category. They serve, however, as

a useful framework of classification.

Much of the basic transport text containing analysis of
operating costs and pricing is qQquite explicit in its

adoption of a neoclassical sconomic starce. in thi

u
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review, literature in this category follows the

deccriptive sconomic approach. Literature relating to

policy discussion is less open about its theoretical basis
and the assumptions associated with it. It is ideological

in its ambitions and is therefore labelled the ideological

economic approach. The techno—econaomic approach

describes literature which assumes that the technical
characteristics of either the product carried or the
Journey itself determines the cost of transport. Finally,
there is.the literature which is purely prescriptive in
that it sets out the costs which should be taken into
account when costing and suggests how costs should be
computed. This is labelled the accounting economic

approach.

3.3.1 Examples_of the approaches to transport costing

1. The descriptive economic approach

Literature in this category is explicitly neoclassical in
its approach. It is typically a transport text baook with
early chapters (Button and Pearman (1981), Button (1932),
Stubbs et al (1980), Bell et al (1984),) or sections of a
chapter (Hicks (1977), Sharp (1973), Bell et al (1983,
Gwilliam and Mackie (1975)) on the neoclassical theory of
the firm and goes on to describe freight operating costs in
practice. The chapter/section describing costs is
frequently not explicitly related to neoclassical

economics. Vague attempts at relating economic theory to
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practice may be made by relating economic coﬁcepts such as
joint costs or marginal costs to transport examples, but it
is mostly left to the interpéetatian of the reader.
Departures from neoclassical theory are described (e.g.
that no cnstings.are done by many firms), though they are
never stated to be such, and the difficulties of relating
neccl assical economics to empirical observations (such as
the problems caused by discontinuities in the production
function) are identified, but the theoretical implications
of these matters are taken no further. It is as if the
authors are seeking another theory to explain the
departures from traditional theory, but none is available.
Thus, as much as possible is described in neoclassical
terminology but departures from the theory are left

empirically described, but theoretically unexplained.
2. The ideolaogical economic approach

The essence of the ideological economic approach is that
costing/pricing is related to the implicit ideaolagical
ambitions of the authors. Literature falling into this
category is typically, but not invariably, government
policy orientated. The general ideology adopted is that of

neoclassical econaomics.

The Armitage report (1980) is an obvious example of
literature adopting this approach. It contains nmo explicit
theoretical assumptions, yet the underlying ideoloagy is

quite apparent. Statements such as "In the case of
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lorries, the market will best determine the proper level of
demand because through it the economic costs and benefits
of lorries will be brought home to those taking direct and
indirect decisions about transport”, demonstrates
Armitage's belief that "it is in the public interest that
lorries should. pay at least their road track costs since by
this means there will be a better allocation of economic
resources than there would otherwise have been". This is
clearly neoclassical in nature and ideology, though it
recognises that complete freedom of the market is

inefficient in the presence of externalities.

Legislation has become increasingly neoclassical in
outlook since the 1960°'s. Based on the reports of several
influential commissions (Geddes Commission 1963, the Foster
Commission 1278 and the Armitage Commission 1980), it has
cnﬁcentrated on fhe promotion of efficiency through
competition, caupled with the internalisation of the
adverse social and environmental effects of transport.

That is, it ﬁas been encouraging marginal social cost
pricing — a policy which is clearly neoclassical in nature.
Thus between 1933 and 1968, intermodal competition was
restricted by protectionist policies designed to aid the
railwavys. It was not until the Geddes Commission that free

competition was declared beneficial on efficiency grounds.
The external effects of transport had long been known,
but it was only in the 1977 White FPaper on transport (Cmnd

6834) that the Labour Government started to deal with the
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prablems specifically. It stated " the government is
moving towards making sure that the taxation on lorries
covers their share of the public costs of roads including

the cost of policing them and of accidents".

In 1981, a transport White Paper (Emnd B8439),
produced under a Conserwvative Government, strove closer to
recommending marginal social cost pricing by stating that
"fair competition means in particular that each category of
heavy larry should pay in motoring taxation at least the

full cost attributed to it”.

Neoclassical ideology is not confined to government policy
documents. Rowley et al (1983), in comparing the cost of
transporting goods by road with transporting them by
roll-on roll-off ferry, are concerned with their respective
marginal costs. They also state "if, as has been suggested
above, returns to scale with respect to fleet size are
constant in road haulage, LRMC = LRAC and represents the
level towards which road haulage charges will tend to
converge if competition is preserved”. This is again

clearly neoclassical.

—

2. The techno-ecocnomic appraoach

The objective of the literature on the techno—-economic
approach 1s cost minimisation based on consideration of the

technical attributes of the product carried (e.g. weight,
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volumel), or the trip made (e.g. length, frequency). It is
essentially the same as the "technological pasitivist
category as defined by Gray (1982) in relation to modal

choice decisions.

An example of the literature in this category is the OECD
(1983) who say that the costs of operating heavy freight
vehicles depends on “a range of parameters which may or may
not be linked and which pertain to both operating
conditions and vehicle characteristics”. The factors they

include are;

1. productivity indicators; annual distance travelled, weight
load factors.

2. vehicle configuration; vehicle type, axle load and number
of axles.

3. conditioﬁs of use; nature and size of carrier, commadities

transported and road alignment and conditions.

Thus cpsts are linked purely to technical attributes. In
a similar vein, Roberts (1271) adapts a logistics approach
to transport. He Qses a "model to manage the logistics of
a single item inventory point gperating as a decentralised
profit centre,"......"with the objective of minimising
costs associated with the logistics function (order cost,
transport cost, storage cost, capital carrying cost and
stock out costs. The maodel is constructed from six
generalised variables:

1) the level of demand,
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2) length and characteristics of haul,

3) characteristics of the commodity,

4) the quantity to be ordered

S) the reorder point

é) the choice of mode

A minimum logistics cost per unit is found from the

addition of the abave criteria.

Literature which includes the extrapolation of costs
based on purportedly objective published tables of
operating costs also come within this category. Wood
(1983), for instance, when calculating the costs of the
lorry bans in London, extrapolates from a cost based on an
estimated number of tonne—-kilometers before and after the
proposed bans. All costs were taken directly from Motor
Transpaort tables of operating costs. Like the models
above, the extrapolations based on supposedly technical
data assume that all firms have the same costs and that
they will all react in the same way to changes 1n
conditions. Other literature to do this includes the
Armitage report (1980), Patterson and May (1982), Hall

(1982), Rowley et al (198B3) and Mackie and Harding (1982).

4. The Accounting—-Economic approach

The literature in this category is the easiest to

classitfy. It consists of prescriptive expositions of what

cost frameworks should comprise and how they should be
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calcul ated. There are no explicit underlying theoretical
assumptions, but again, by advising how costs should be
calculated and by expounding the virtues of costing, they
are implicitly assuming that cost minimisation is of
paramount importance. Literature in this category includes
Lowe (1983), Cooke (1974), Bassett (1974), Stewart-David

(1980), Lee (1969), Ratcliftfe(1982) and Faulks (1977).

It has been shown above that much of the work on transport
economics is either implicitly or explicitly neoclassical
in its assumptions. There is however, a growing bady of
evidence of an empirical nature relating directly to road
freight transport which is contradictory to such theory.

It is to this that we now turn.

3.4. Evidence from the freight transport industry

against the neoclassical theory of the firm.

One of the principal observations against neoclassical
economics is that transport providers are not seeking to
minimise costs. Hicks (1977) for instance says "There are
a number of indicators that transport costs, though never
consciously and unnecessarily increased, are not presentiy
being minimised”. He suggests three reasons for this:

1. Same firms undertaking trucking tasks may lack
transport and distribution management skills. Some

managers rely on ‘'seat of the pants’ instinctive




management.

2. Transport users and aoperators may lack the access to
planning and coordination which would enable them to take
advantage of economies.

3. Demand for freight transport may be quite inelastic to

changes in costs.

Evidence that firms were not seeking to minimise costs
"is also given by Edwards(1971) in a major study of the road
haul age business. According to Edwards, one reason why
cost minimisation daoes not take place is that smaller
hauliers were forced to buy vehicles that were suitable for

most jobs but ideal for none.

Local authority use of vehicles has recently come under a
great deal of scrutiny because of alleged inefficiencies in
their use. Glater (1985) states "Public sector transpaort
is full of inefficiency. Revenue is low, use is low and
the workshops are too big.... Fublic sector organisations
tended to buy enough vehicles to meet peak demand which
resulted in low use. Low use and high maintenance cast
resulted in high operating costs. It is also true that
maintenance standards are rigid, often reflecting the

oldest vehicle in the fleet".

The proposition that cost minimisation is not of primary
importance is demonstrated by aperators’ lack of knowledge
of their operating costs. A study of 29 firms in the Black

country by Cook (19&67) found that "some transport



departments had very little cost information available and
saw their work as organising the moving of certain physical
tonnages, making up loads and keeping customers satisfied".
When operators were asked about their outward costs, Cook
says "perhaps the most significant fact.... was the lack of
preéision in the answers. It was clear that transport
managers were not very much aware of the importance of
transport in the costs of the various products they were
moving. Where they had an idea of transport cost, it was

the general average which masked wide variations”.

A similar study by Sharp (19467) of the West Midlands found
that 49% of the operators surveyed only had a general idea
of the cost of their operations, while 19%Z had no idea at
all. The Price Commission (1977) found that "among small
operators knowledge and grasp of costs was often faund to
be rudihentary, ranging down to almost subjective
rule—of-thumb judgements derived from experience".

However, they found that the situation was different for
larger operators "who taok greater care to analyse their
costs and to make sure they included all economic costs,

including capital costs".

In the USA, Wyckoff and Maister (1973) quote a study by
Owner Operator magazine which found that “relatively few
operators know their actual expenses and frequently
depended on rules—of-thumb that might well be subject to
doubt as to timeliness aor appropriateness to the operators

specific operation”.



In a more recent study, ﬁattersan and May (1981) found
that 71% of managers of firms in their survey were able to
specify their transpaort costs as a proportion of total
non capital goods. When they delved further, however, they
discovered that "there was a general inability of

management to cost their transport problems'.

Westwood (19835) found that 70 %L of the firms he surveyed
could not produce adequate distribution statistics and
costs, although they knew their production costs very
accurately. Finally Semple (1985) says that hauliers are
their own worst enemies be;ause "A lot of small hauliers
count diesel, éyres, and the drivers wages and think that

is the total cost”".

Button (1982) states that hauliers misperceive costs in

four ways:

1. Money or time cost may be so small that it is not
waorth taking into account.

2. Certain variable costs may be regarded as fixed
costs.

3. Users may be unaware of the connection between a
particular action and the costs to which 1t gives rise.
4, Habit can make regular trip—-makers unaware of
changing cost cnnditioﬁs over time even if they were
fully cognizant of the full resource cost of their

actions at some earlier point in time.



Achievement of budgets or targets was found by several
authors to be more important than absolute cost
minimisation (Cook (1947), Ratcliffe (1982), Stewart-Davis

(1980), Price Commission (1977).

Thus, not only do operators have little knowledge of their
costs, but also the situation does not appear to be

changing greatly over time.

Operators often state that service to customers is their
principal objective rather than minimisation of costs.
Cook (1967) found that amongst the cperators in his survey
"there was a tendency to talk about transpart primarily in
terms of service to the customer and only secondly, if at
all, in terms of cost". Similarly the Foster Commision
(1978) found that "to own account operators, sometimes
quality considerations will be so important that the own
account operator will tolerate relatively low productivity
in his transport fleet in order to keep the operation under
close control". Westwood (1985) also stated "I°'ve looked
into why companies choose to run their own transpart and
financial reasons are not the most important. Instead,
maost think they get a better service from their own

transport".

Given that service is the dominant reason for modal choice
(see for example Pike 1982, Price Commission 1977, Bavliss

1973), provision of a good service is a necessity and could




be viewed as an effort towards profit maximisation.
However, prafit maximisation implies that any service that
is provided should be performed at minimum cost and weighed
up against the marginal revenue from providing that
service. It is clear from the above that this is not the
case. Hill (1982) in a case study of a large national food
distribution company found that "profits were being made
from aonly 317 of its customers, the other &%9% were being
supplied at a loss". The reason for this, Hill found, was
that costs were only being looked at in total and not on a
per customer basis. When the latter was done, he
discovered that some customers were demanding too good a
distribution service. Hill calculated that by considering
customer profitability in this way, British companies could

save £2000m or more.

A similar study by Cox (1981) of a company witﬁ a depot iﬁ
Leeds servicing 2790 accounts with 29 vehicles found that
in 28% nfnthe accounts, the direct costs exceeded the gross
margin on the business transacted, 38% were contributing to
fixed costs and profit but not adequately so, while 34%
were profitable in every case. Again, the reason given for

this poor record was the service demands of customers.

Neoclassical theory suggests that through the principal of
marginal substitution, firms always use the most up to date
and efficient method of operating. It is clear, however,

that profit maximisation is hindered to a considerable
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extent by habit. Hoppe (1981) for instance, states that
"high costs may result from bad route location decisions of

S0 years ago".

The same can be said of the use of new technolagy or
techniques. Since the 1968 Transpaort Act, own account
(0/A) operators have been legally able to carry goods for
others. Yet Cooper and Doganis (1978) in their study of
the advantages taken of this change found that "only 117 of
firms involved in manufacturing even considered the idea of
carrving for others". The pr0port;nn of total tonnage
carried by O/A operators was only 2.7%Z. While it is
recognised that many firms are unable to accept backloads
because, for instance, of the specialised nature of their

vehicles, 2.7Z is extremely low and praobably reflects the

lack of determination to maximise profits.

In another study by Cooper and Doganis (1982) of the
potential use of demountables in distribution, they state
that one of the reasons why demountables were not used to
any great extent was the "conservative attitudes®" of
operators mixed with institutional proaoblems. Similar
reasoning could be applied to operators’ speedy acceptance
of the 38 tonne vehicle. In the past, heavier lorries have
been accompanied by considerable economies of scale. It
was naturally assumed that this would be the case with the
38 tonner. The prospective advantages were therefore

accepted without a great deal of critical analysis.



Neoclassical economics also suggests that all possible
alternative courses of action and their associated outcomes
are known. Yet part of the reason why the principal of
marginal substitution is not put into practice is the lack
of information, or at least, the impossibil@ty af
assimilating the information. Consider the relatively
simple matter of vehicle replacement. Consultants (e.g.
Wilcox 1983) advocate the use of a "whole life’ replacement
policy - which basically entails taking into consideration
the likely maintenance and performance of the vehicle as
well as the purchase price when purchasing a vehicle. But
as'Brock (1983) says " But is the operator fully able to
assess just what his whole life costs will be? ..... For
some aof the facts he will have to rely on his own
professionalism, using his own judgement of the drivers he
employs and the vehicles he buys". Accurate knowledge of

these facts is impossible.

Lack of infarmation is not the only reason for
inefficiencies in vehicle replacement. It was found in a
recent study (Motor Transport 1986) that only 40%Z of
operators have a specific vehicle Feplacement policy. The
remainder use intuition. These two reasons go same way to
explain why Sussams (1983) estimated that in 1982 up to
£100m could be saved by scrapping goods vehicles which
should, theoretically, no longer be on the road and

replacing them with new more cost effective vehicles.
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Since firms do not know their marginal costs it is
impossible for them ta engage in marginal cost pricing. In
fact, many methads of pricing are used. The FTA (1983),
for instance, state that all too often "the method of rate
setting consists merely of finding out what is currently
being paid and undercutting it". Walters (1968) suggested
that one of the reasons for the wide variations in rates,
was that hauliers had little_gnowledge of how to calculate
them. The joint Price Commission/Foster Commission survey
found that the basis on which haulage charges were set
depended to some degree on the size of the fleet. Their

findings are shown in table 3.i

TABLE 3.;_
BASIS OM WHICH PROFESSIONAL HAULIERS® PRICES ARE SET

BY SIZE QF FLEET.

Percentages
4 - .
Fileet cize 2 -5 &6 =20 21 - 100 101 +
Qwn cost 8.0 70.6 76.0 69.0
Competitors charges| 24.0 12.5 10.0 15.0
Level of demand 8.5 8.7 7.8 8.0
Service requirement? ?.5 8.2 6.2 8.0

Source: Joint Price Commission/ Faoster Commission 1977

The same survey further found that methods of pricing
based on own rates included; cost or caost plus, periodic
negotiated rates, published scales and contracts exclusive

to a specific customer.
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Bell (1984) found that "transport operators sometimes
make decisions that surprise and concern us"” and he cites
the following empirical observations which are clearly

incompatible with neoclassical economics:

1. Some people buy a vehicle and set up business aon the most
vague promise of work.

2. Some operators have little idea of which of their
vehicles or services are making money and which are not.

S. Some businesses consistently underprice their operations
and soon find that they cannot cover their overheads.

4. Many vehicles or items of machinery are purchased without
much thought to their real cost and the benefits they will

bring.

Thus, despite the dependence of the transport literature
on neoclassical economic theory, it is quite clear from tﬁe
empirical evidence that firms in the road freight transport
industry do not behave according to neoclassical theorvy,

nor are the cutcomes those suggested by such theory.

3.2.The Neoclassical Defence and Arguments Against It.

The empirical observations referred to above would not be
accepted by some neoclassicists as a refutation of the
validity of the theorvy. Lipsey (1978), for instance, says
that the criticism that businessmen do not equate MC and MR

is crude "because the constructs of the theory of the firm
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are purely logical tools and are not meant to be a
description of how businessmen reach decisions”. He
continues "the aobservation that businessmen do not
calculate down to single units is not of itself relevant as
a test of the theocry. If he is maximising his profits he
will be observed to respond in this way even though he
calculates in a much cruder fashion than does the
mathematician®. Thus, he believes that the theory is being

used in the wrong manner.

Machlup (1967), probably the staunchest supporter of
marginalism, says essentially the same thing. It is worth
quoting him at length since his views so aptly summarise
the neaclassical defence. He states: "to confuse the
firm as theoretical construct with the firm as an empirical
concept, that is to confuse a heuriﬁtic fiction with a real
organiéatiun like General Motors or Atlantic and Facific is
to commit the fallacy of misplaced concreteness. This
fallacy consists in using theoretical symbols as though
they had a direct observable concrete meaning...... as far
as the problems of competitive price theory, any likeness
between the theoretical concept of the firm and the

empirical firm is purely coincidental™........

esesss "the question is not whether the firms of the real
world will really maximise money profits or whether they
even strive to maximise their money profits, but rather
whether the assumption that this is the objective of the

theoretical firms in the artificial worid of our

&0



construction will lead to conclusions - inferred cutcomes -
very different from those derived from admittedly more

realistic assumptions'.

Machlup believes that the theory is concerned with the
derived predictions rather than the processes by which the
cutcomes are reached. He recognises that firms do not have
all the information required to make rational decisions but
says “mérginal analysis of the firm should not be
understoad to imply anything but subjective estimates,
quesses and hunches". Thus he is advocating subjective
maximisation. This is supported by Friedman (1953) who
says that "individual firms behave as if they were seeking
rationally to maximise their expected returns and had full
knowledge of the data needed to succeed in the attempt".
Thus, the neoclassical defenders accept that the
assumptions sf neoclassical economics are extreme but

posit that behaviour approaches maximisation despite this.

Even the central proposition of neocclassical theory i.e.
profit maximisation, has been subjected to this type of
theoretical manipulation. Stiglgr (1952) states that "no
economist would deny that all entrepreneurs are subject to
other desires that may conflict with profit maximisation,
nor even that some of these other forces may be widespread
and important. Rather the position is that profit
maximisation is the strongest, the most universal and the
most persistent of the forces governing entrepreneurial

behaviour®.
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Thus the two major arguments in defence of marginalism are
that the theory has been wrongly used and that firms
subjectively maximise profits even if they cannot

objectively maximise them.

Considering the first point, the prediction of prices and
output poses tremendous problems, given the economic
concepts involved in the theory. Prediction of price and
output require a knaowledge of both supply and demand
conditions facing the firm. Estimation of the firm’'s cost
curves are difficult enough. As Hay and Morris (1981) state
"the first (problem) is that the concept of "normal costs’
incorporated in the longer run average cost curve cannot be
deduced directly from the actual cost data of firms. The
difficulties concern the imputations of rents to
specialised, more efficient factors, and the problem of
distinguishing normal praofit from other surpluses”. Nor is
the problem confined to specialised more efficient factors.
The price paid for any resgurces will rarely be equal to
the opportunity cost of those resources. This is
especially so when resources were purchased in the past and
the price no longer gives any indication of their present
value. Furthermore, as Johnson (1960) says, a firm may
make use of specific factors to which no imputed wvalue can
be attached:; an example of this being good industrial
relations. Thus the problem of imputation makes prediction

very difficult.
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Imputation of costs is a static problem. When dynamics are
involved, even at the level of "what will happen if demand
far the product changes”, the problems are greatly
magnified. The economist must then know the cost
conditions facing the firm. These in turn depend on so
many factors, that estimation of price and output becomes

impossible.

Additionally, it is always supposed that the structure of
the industry is known i.e. that the economist knows whether
the firm is in, say, a perfectly competitive or
monopolistically competitive market. In reality, markets
are not so well defined; any one industry displays

attributes taken from several market structures.

When demand is introduced, the prediction situation becomes
hopeless. The demand curve facing the perfectly competitive
firm is known, in that the firm is a price taker. In a
monopolistically competitive market, or any other market form,
this is not the case. Without a knowledge of the demand
curve, predictions of price and output cannot be made. Yet,
as Robinson (1963) says "in reality, evidently, an
individual demand curve (for a particular product produced
by a particular firm) is a mere smudge to which it is wvain

to attribute elegant geometrical properties".

o
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The notion that prices and output can be predicted,
therefare, is exremely debatable. As Baumal and Stewart
(1971) say "maximising models are rarely in a position to
provide quantitative predictions about the behaviaur of
individual firms”. Prediction-cf the direction of change
following changes in the demand and supply conditions is

the best that can be hoped for.

The neoclassical theory is so internally consistent,
however, that the predictions can rarely be refuted. I+
the outcome is not that expected by the theory then it may
be that the firm is in disequilibrium, making the
prediction inapplicable, or that costs have been badly or

incorrectly measured.

Robinson’'s analysis of the firm is seen as an integral
part of neoclassical theory, yet she herself later (19&3)
states that her book was written "to analyse the slogans of
the 30s’ and that "the assumptions which were adequate for
dealing with such questions are by no means a suitable
basis for an analysis of the problems of prices, production

and distribﬁtion which present themselves in reality”.

The neoaclassical theory of the firm is not, therefore,

capable of accurate predictions.

If the second necoclassical defence is accepted (i.e. that

firms subjectively maximise), then the whole theory becomes

&4




a tautology. An apparently ridiculous stage is then
reached whereby any action that a firm takes is deemed to
be maximising. Asked what the minimum cost is and what
firm achieves it, the response given by Friedman is “surely
the obvious answer is:; the firms of existing size". i.e.
any firm in existence must be minimising costs. This is

singularly unhelpful.

To demonstrate the nature of the theory, consider a
concrete example. The introduction of the 38 tonne vehicle
was heralded as a great step forward by operators because
of the purported cost advantages. To begin with, use of
the heavier vehicles was very profitable because on1§ a few
operators had them. Six months later, cﬁstnmers started
saying "what about a share of the savings?" (Russett 1984).
Rates fell. Operators aré now saying "unfortunately the
weight increase has ended up depressing rates now that
everyone is working at the new maximum®”. (Commercial Motor

1985

This scenario seems to correspond to the neoclassical
prediction. However, many aperators complain that rates

are too low. Janus, features writer in CM, saws that

[i1]

"Operators were always caomplaining Aow can I make a
profit? Mv customers won't pay anything like what it costs
me to operate"". And as he resorts to increasingly

decpetrate rate cutting to stave off the evil day. he causs
P 2 Y

i

i

probl=ams for other hauliers". The problem 1= that there iz

no way of determining the correct price {(1.e. the price




predicted by neoclassical esconomics). Thus althouagh the
thecry superficially predicts the correct outcome, it could
well be that firms are settling for a rate that iz far
below their marginal costs. This would explain the wvery
high bankruptcy rate amongst hauliers, which, at 11% of all
bankruptcies, is econd only to construction companies. (MT

1286)

Feferring back to the empirical evidence on freight
transport operations (section Z.4), the inapplicability of
neocclassical economics to this area is still very much
apparent. The use of budgets could possibly be construed
to'be commensurate with profit maximisation. Howewver it
takes a great deal of imagination to tie in with this
objectiwve, the fact that many firmes have no idea of their
caosts and use published cost tables to calculate rates,
amongst other things. As Hay and Morrics (1981) =ay "I+ the
profit maximising assumption abstracts from other motives
that businessmen hawve, this may be quite acceptabl=. I+
businessmen do not in fact want or try to =2arm maximum
profite, then theories based on profit maxrimisation may be
guestionned irrespective of their predictive paower". To do
no costings and to use publicshed cost tables for =zetting
rates stronigly sugaests that the maximisation of profits is

rot a majcr goal.

Mamny authors of frzight trancspert literatures acanow!=dge

that the +acts of the industry do not fift The neccla

1
i
[
I
Y-

thearv, ye2t thev are forced to oresent them in a




neoclasszical framework because they have concsidered no
alternative theories. Literature in the
economic—descriptive approach category is left high and drv
with empirical results bearing no relation to the author s
chosen theorvy, whilst literature in the techno—ecoromic
approach is forced to make erroneous predictions baszed
an the =same theorvy. Again, it is as if they are searching
desperately for an alternative theorv to explain the
deviations from ‘traditional’ theorv, but their feelers
fall on empty ground. Alternatively, they are loathe to

leave the sanctuary of the established theorvy.

There is, then, clearly a need for a more applicable
theory. It is suggested here that the observed deviations
from neoclassical theory are partly supportive of the
behavioural theory of economics as propounded by the

Carnegie Schecol. It is to this theory that we now turn,

g
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CHAPTER 4

BEHAVIOURAL THEORY OF THE FIRM

4.1 Introduction

The preceding chapter showed how despite the
inapplicability of neoclassical economics to road freight
transport costing and pricing, it was frequently used by
academics and legislators because of a perceived lack of
alternative theories. It was suggested at the end of the
chapter that the behavioural theory of the firm may provide
such an alternative. This chapter considers behavioural
theory in same detail.v It starts Qith an overview of the
literature on the subject to demonstrate what the theory
involves. To illustrate the value and potential of the
theory’'s contribution, it then goes on to show how it has
been applied to other areas of study. It is suggested
that the theory could provide a valuable explanation of the
behaviour of road freight decision makers. The chapter
concludes by proposing a theoretical conceptual model based

on the theory.

4.2 Overview of the literature
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4.2.1 The Carnegie School Approach

a) Siman

A major attack on the prevailing orthedoxy of neoclassical
economics was launched in the 1950s and 1940s by the
organisational theorists of the Carnegie School (notably
H.A Simon, J.G March, R.M Cyert and K.J Cohen).

Behavioural organisational theory, or as Pfeffer (1982)
calls it ‘decision process theory,  was a reaction against
the assumptions and approach of neoclassical economics,
where the actions and objectives of individual members of
the organisation were subsumed under those of the firm,
which was treated as a ‘black box°, and where the sole
rationale for decision making was profit maximisation, or
as Mazzolini (1981) put it "where the company is a
monolithic agent and it is this agent which is the decider
and actor". The theme of Simon ‘s seminal works was
decision making; not what decisions are made, but how
decisions are arrived at in highly complex organisations
composed of individual members with a wide diversity of
goals. His aim was "to propose a theory of human choice or
decision making that aims to be sufficiently broad and
realistic to accommodate both those rational aspects of
choice that have been the principal concern of the
economist and thaose p?operties and limitations of the human
decision making mechanism that have attracted the attention
of psychologists and practical decision makers". (Simon

19357)
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The Carnegie School was not the first to revolt agéinst
the neoclassical paradigm; various individual studies,
especially those cof an empirical nature, had pFeviausly
called the whole area into question. The most famous of
these was that by Hall and Hitch (1951) which purported to
show that prices were not set according to the marginal
caost principle but by using the full cost or mark up
method. This was supported by Cooper (1951). Gardon
(1948) showed how actions of firms were governed by
standard business procedures and shortcgts, whilst Katona
(1931), one of the first to apply psychology to the study
of economic behéviour, wrote about the setting and dynamism

of aspiration levels.

The theories of the Carnegie School, however, found such a
wide audience because as Loasby (19746) says “"it not only
illuminates the affinities between economics and
organisational theory; it is a natural extension of the
subject being characteristically concerned with the
relationship between structure and performance and the ways
in which tﬁe system responds to and regulates choice".
Although the behavioural theory has not been universally
accepted (see for instance Baumol (1972), Macﬁlup (1967,
Baumol and Stewart (1971)) itlnevertheless has much to

offer decision making theorvy.

Simon’s principal concern was the inapplicability of the

assumptions underlying neoclassical economics, especially
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that of global rationality. Classical economics, he said,
wés concerned with ‘rational man’' who is "assumed to have a
well organised and stable system of preferences and skill
in caomputation that enables him to calculate for the
alternative courses of action that are available to him,
which of these will permit him to reach the highest
attainable point on his pretference scale®. His task was
"to replace the global ratiocnality of economic man with a
kind of rational behaviour that is compatible with the
access to information and the computational capacities that
are actually possessed by organisms, including man, in the
kinds of environments in which such organisms exist".
(Simon 1955). Thus individuals were ‘intendedly’ rational
i.e. behaviour was task oriented, but ‘limitedly’ so.
Following directly from this is the proposal that "rational
man is a satisfying rather than an gptimal animal" and he
is the former rather than the latter because he "does not

have the wits to be the latter". (Simon 1957).

The individual decision maker is thus constrained in his
decision making behaviour, or what is the same to Simon,
his managerial ability, by his intellectual capacity.
Unlike the classical rational man, an individual does not
"stand on a mountain top viewing the whole world at his
feet and make a global omniscient rational choice. He is
rational within the bounds set by his social role of
ecanomic man". Although the production manager will be
unable to maximise profits because of imperfect knowledge

of the prcoduction function, the intendedly rational man
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He argued that because of the "psychological limits of the
organism" individuals would have to construct simplified

models of the situation facing him in order to be able to
make decisions. Simple rules of thumb in particular would

be used.

Simon saw decision making as consisting of I phases:

1. finding occasions for making decisions, which he called
intelligence;

2. finding possible courses of action, which he called
design and

3. choosing among different courses of action, called

choice.

The decision making process would also differ according to
whether the decision was ’‘programmed’ or ‘non programmed’ .
Programmed decisions are those which are “repetitive and
routine to the extent that a definite procedure has been
worked out for handling them so that they don’'t have to be
treated ‘de novo’ each time". Non programmed decisions are
those which are "novel unstructured and consequential.
(1960). The two types of decision require different
techniques. Frogrammed decisions are solved first and
foremost by habit and secondly by “standard operating
procedures” (S0OFs) that have been developed within the
firm. The difference between habit and standard operating

procedures is that the faormer is internalised whilst the
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search for alternative programmes it will undertake;

2. the more the search, the higher the expected wvalue
of reward;

3. the higher the expected value of reward, the higher
the satisfaction:

4. the higher the expected value of reward, the higher
the level of aspiration of the organism:

5. the higher the level of aspiration, the lower the

satisfaction.

Thus there is a dynamic process of aspiration level change
which is directly related to previous attainment levels.
Search for alternatives is similarly related to previous

attainment lewvels and aspirations.

The altermatives the individual considers and the
consequences he anticipates depend on the organisational

and social environment he finds himsel+ in.

The theory of rational choice propounded by March and
Simon incorporates two fundamental characteristics:-

1. choice is always exercised with respect to a
limited,.approximate simplified "model of the real
situation’ i.e. an individual’s definition of the
situation;

2. the elements of the definition of the situation are
the outcome of psycholagical and socciclogical processes

inciuding the choaser’'s own activities and the

activities of others in his environment.




Thus without a frame of reference choice cannot be made.
The theory proposed by March and Simon is much the same as
Simon’'s earlier theory; satisficing is proposed as
possible; standard operating procedures (S0Ps) help to
control the organisation and provide an important
coordination mechanism. They also consider the aspect of
divisionalising organisations into subunits to permit
specialisation, which they see as rational in their terms,
but which they postulate causes bias in decision making
because attention in each unit is focussed upon only one
aspect of the organisatian. The existence of subunits also
implies the presence of differing operational goals which
introduces the ne=d for bargaining before action can take

place.

March and Simon describe a problem solving process
involving five general characteristics:-—-

1. the problem is tackled by breaking it down into
simple constituents and it is aggregated at the end.
2. much of the process involves search;

3. much of the process invaolves screening;

4. elementary components of the process.are
characterised by randomness;

=

S. the programmes generally have a hierarchical

structure.

Much of the organisational member 's task is concerned with

the daily routine of programmed decision making. It can be
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characterless, intendedly rational being - or organism as

Simon refers to him.
c) Cyert and March

The most comprehensive exposition of the Carnegie School
theory appears in the naow famous book "A Behavioural Theory
of the Firm" by Cyert and March (1963). It is in this baook
that a model, which pieces together all the indiwvidual
elements previously considered, is developed. The
objectives of the model are "to focus on a key number of
economic decisions to develop a process oriented model of
the firm which would fit empirical aobservations as far as
possible". The ;irm is seen as "a coalition of
participants with disparate demands, changing foci of
attention and limited ability to at£end to all

organisational problems simultaneously".

Individuals have differing objectives from each other and
perhaps differing objectives from those of the firm as a
whole. The firm has a set of goals which are viewed as
being independent constraints which are imposed on the
organisation "through a process of bargaining among

potential coalition members".

It is primarily the 'actiwve group’ who set the targets far
the goals. Certain of the goals will be stated as
‘normative dictums® (Cohen and Cyert 1975, e.g. profit

margins must be at least 5. These targets are i1mposed by
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control systems such as budgets which Cyert and March see
as having two important roles: 1. as a management control
device to implement policies on which the firm has decided
and to check achievement against established criteria 2.
a device to determine feasible programs. Thus it defines

in advance a set aof fixed commitments.

The target levels are dependent on the aspiration levels
of the active group, past achievement levels and the

environment.

The continuous goal conflict between the coalition members
is partially resolved through the existence of
organisational slack i.e. the difference between total
resources available to the organisation and total payments
required to maintain the coalition. Slack depends an the
aspirations of the organisational members and on their
perceptions of the alternatives open to them. Since
aspiration levels lag behind achievement levels, in an
ecaonomic upturn slack increases and for the opposite
reasons, decreases in the bad times. I+ the bad times
persist, slack may be totally eliminated because aspiration

levels will coincide with actual performance levels.

Slack is a difficult concept. It is defined as payments
that-are made over and above those required to maintaim the
coalition. Thus, as Cyert and March say "activities that
represent slack at any one time may represent necessary

costs at anogher". For example, suppose at the start of a
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boam pericd, a firm decides tao buy their drivers vehicles
with luxurious cabs. At this stage luxurious cabs may
represent a slack payment because it is unnecessary far the
maintenance of the coalition and arises because although
the resources available to the firm have increased,
aspiration levels have not adjusted to meet this fact.
However, as aspiration levels rise, the same drivers
recognise that it is now the norm for drivers to receive
such cabs. The latter thus changes from, being a slack
payment to a required payment. However, at some stage,
unless the boom continues indefinitely, the cabs will again
become slack. This happens as a downturn comes along and
the drivers aspiration levels decrease. However because of
the nature of search, the company would not consider

getting rid of them unless it was in financial trouble.

Thus the existence of what we may loosely term.'luxuries‘
does not necessarily infer the existence of slack. Slack
is immeasurable without a knawledge of the aspiration
levels and expectations of individuals. Furthermore, the
ability to greatly reduce costs (Cyert and March use the
example of Ford cutting costs by £20m a year faced with a
failure), does naot necessarily imply that the original high
level of costs was due to the existence of slack. At one
stage they may have represented necessary payments.
However, the fact that costs were cut so dramatically also
implies that at some stage the level of necessary pavments
fell without a fall in actual pa&ments; thus slack came

into existence.

80




Because of market imperfections, aspiration levels and
problem oriented search, slack will almlost always exist,
although its level will be continuously changing. The
corollary of this is that slack will increase during the
upturn and probably be at its highest level a short period

after the downturn as illustrated in fig 4.1

FIGURE 4.1

THE RELATIONSHIP BETWEEN SLACK AND TOTAL RESOURCES

OVER TIME
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Many af the coalition members receive slack (even the
shareholders), but those higher in the hierarchy are likely

to receive a disproportionate share because of differential

access.




Al though slack denotes inefficiency., Cyert and March
propose that it has a stabilising effect in two ways:
1. by absorbing excess resources, it retards upward
adjustment of aspirations during relatively good times

2. by providing a pool of emergency resources, it
permits aspirations to be maintained during relatively

bad periods.

Conflict which arises within firms due to the difference
in members’ goals is partially resolved through
organisational slack allocation (in the form of policy
sidé payments, personal treatments and perquisites as well
as pecuniary benefits). 0Other methods cf conflict -
resolution include the sequential attention to goals and
the decentralisation of decision making. These methods do
not eliminate the conflict - that always remains - but they

allow the firm to reach decisions with inconsistent goals.

Decisions are made through solving a series of problems.
Cyert and March say that cheoice can be summarised in terms of
three basic principles:

1. avoidance of uncertainty. This is achieved through
short run feedback and use of standardised decision rules.
2. maintenance of the rules. Decision rules are anly-

abandonned under duress.

Z. use of simple rules aided by judgement.

This 1is in marked contrast to the neoclassical principles

0]
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of considering all the consequences of all possible

alternatives and choosing the one that maximises returns.

Cyert and March also étress the proposition that firms are
adaptive organisms; they are adaptive in their goals,
attention to rules and their search rules. This leads to a
tendency towards conservatism and ianemenfalism in the

firms activities.

4.2.2 Subsequent Developments

Most of the developments since Cyert and March have not
been of a substantive nature. Rather there has been a
tendency towards incremental change, changes of emphasis

and elaboration of particular points.

Lindblom (195%) (writing before the publication of Cyert
and March’'s major work) was also concerned with the
difference between neoclassical econamic assumptions and
practice in the decision making area. He, like Simon,
believed that neoclassical economics "assumes intellectual
capacities and sources of information that men simply do
not possess®. He calis his approach to decision making the
'braﬁch' method as compared to the ‘root’ method advocated
by neoclassicists. Lindblom suggests that decision making
takes the form of "successive limited comparisons"” where
the decision maker is "continually building out +from the

current situation step by step and by smaller and smaller
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with action. He suggests that the act of decision making
and deliberation leads to the discovery of goals. He views
the decision making process in this particular case as a
series aof problem solving activities that have three
notable characteristics:
1. sequential choice over an array of non competing

causes of action,

2. the act of decision making led to discovery of goals,

3. decision makers were more concerned with avoiding

failures than with achieving successes

This latter point concerning the importance attached to
the avoidance of failure is supported by Kahneman and
Tversky (1982) who argue that the threat of a loss has far
greater impact than the possibility of an equivalent gain
and that the regret associated with an actual loss tends to
be more intense than the regret associated with a missed
cpportunity. .This tends to reinforce Cyert and March's
point about the tendency towards incrementalism and
adaptation. Incrementalism is also given prominence in
Allison’'s (1971) explanation of the administative process
involved during the Cuban Missile Crisis. Allison states
"At any given time a government consists of existing
organisations each with a fixed set of S0FPs and programs.
The behaviour of these aorganisations relevant to an issue
in any particular instance is therefore determined
primarily by routines established in these organisations
prior to that existence, Explanations of a government

action starts from this base line, noting incremental



deviations." Although this refers to a government, it need

not be organisation specific.

Simon’'s concept of bounded rationality was viewed by
Lindblom as being efficient because it reduced the number
of alternatives to be considered so epach could be
éunsidered in more detail. The advocacy of the efficiency
of ‘irrationality’ in the neoclassical sense has also been
paid much attention to by Brunsson (1982). Brunsson
distinguishes between ‘decision rationality’ and ‘action

rationality’. Decisions need to be translated into actions

. for an organisation to work. It is Brunsson’'s proposition

that "rational decision making affords a bad basis for
action"” and that "“some irrationalities are necessary
requirements for organisational actions". In order for
action to be efficient the actors require thought,
motivation and committment. So "the stronger the
expectations, motivation and committment expressed in a
decision, the more power that decision exérts as a basis
for action (p33). The classical proposal that all
alternatives should be considered befaore making a decision
is undesirable from an action point of view because
searching for all the alternatives evokes uncertainty and
uncertainty reduces motivation and committment. Brunsson
suggests that in an unprogrammed decision, decision
irrationality is of paramount importance for in these

instances, motivation and committment are crucial.

Staw (1980) divides rationality into two aspects along
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different lines which he calls prospective rationality and
retrospective rationality. He suggests that the former (
i.e. neoclassical type rationality) is not always present
but that the latter, especially in situations where ego
defensiveness is dominant, is often present. Staw defines
retrospective rationality as the rationalisation of prior
behaviour in an attempt to make it appear rational.

Bettman et al (1983) observed this tendency when evaluating
annual reports of companies in the USA. FPfeffer (1982)
says that the role of cognition is "as a mechanism for
making sense of or rationalising behaviour that has already
occurred"”. Meyer and Rowan (1977) say that firms at least
present an image of rationality not for any goal
attainment or efficiency reasons but in order to attain
legitimacy in the eyes aof the world. It serves a symbolic
and ceremcnial function to show the world that they are

worthy of support and resources.

The latter point is apparently similar to the ideas of
Friedman (1933) who suggested that firms need to be
rational in order to survive. With an imperfect stock
market, imperfect information, the dispersion of
stockholders and the fact that many companies finance
expansion internally, survival of the fittest is not alwavs
a good maxim as shawn by Winter (19&4). With imperfect
knowledge, firms may have to appear to be rational but
information from the organisation concerned may be highiy
selective, detailing only the gcoq aspects and being

retrospectively rational or blaming the environment for bad
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times (Bettman 1983)

Simon and Cyert and March put much emphasis on the use of
standard operating procedures (SOFs) in facilitating
decision making. This is taken up by Mazzolini (1981).
The Carnegie Schoo; stresses the use of SOPs in programmed
decision making. Mazzolini concentrates his efforts an
applying the theory to stategic (unprogrammed) decisions.
He describes a process view-cf strategic decision making

divided into five main aspects:

1. Decision need identification.

. Search for alternatives for action.
3. Investigation of courses of action.
4. Reviews and Approval.

S. Implementation.

Each of these aspects is based on processes within the
organisation. Thus, identification of the decision need is
based on certain agreed upon procedures such as a
discrepancy between desired and actual attainment of
particular indicators. On the search aspect, set procedures
trigger search towards particular areas, negiecting other
possible areas. Known paths are always followed and
similarities to previous problems are sought so that
particular action courses can be adaopted. This leads to a
tendency towards incremental change and preservation of the

status quo. Even when a decision has been made, the
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implementation of the decisicn follows set paths and thus
becomes distorted at each stage of the process. Thus,
"projects that demand that existing organisational units
depart from their established programmes to perform
unprogrammed tasks are rarely accomplished in their design
form". Loasby (1976) found that many firms were attempting
to use existing programmes to tackle strategic problems and
ended up with unsatisfactory incremental change. The same

was found by Allison (1971) in his study of governments.

As was shown above, Simon divides the decision making
process into three phases, intelligence, search and choice.
There have been many variations on the numbers of stages
involved in decision making (see for example Dewy (1933,
Mintzberg (1976), Mazzolini (1981), Lindblom (195%),
Webster (19&5), Robinson and Faris (1967)). Whilst most of
the studies include Simon ‘s three basic phases, a common
addition is the phase of actually implementing the decision
once it has been decided upon. Lbpasby (19748) for instance,
says "a choice is not effective without implementation
‘which may be far from simple and often imperfectly
accomplished". Loasby therefore specifies a five phase

cycle comprising the following aspects:-

. sift intelligence

. direct search

J

':J'

. evaluate choice

b

. guide implementation

n

. appraise results.
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Simon himself did not totally neqglect the implementation
stage, but says of it "1 shall merely abserve by the way
that seeing that decisions are executed is again decision

making".

The method used for decision making is determined to quite
a large degree by the nature of the decision to be made and
the type of organisation in which it is made. One of the
recurring themes of the literature determining the nature
cf the decision is the degree of complexity involved.
Mazzolini (1981) points out that decisions take a long time
to be processed i1f the procedures used are complex. Loasby
(1976) says that decisions are related to three criteria
which in turn are all related to complexity. The criteria
aré;

1. the width of the agenda i.e. the definition of the
systems boundaries.

2. the set of control variables i.e. the distinction
between the long runm and the short run

3. the degree of programming i.e. the extent to which

procedures for reaching a decision is prescribed.

Considering the set of control variabies, Loasby advocates
that decisions should be treateq as capital goods. He says
"Just as no firm can afford to replace the plant every time
a slightly better design appears, so no firm can afford to
change 1ts policy with every siight impro;ement it may

discover. ..... the sunk costs of old decisions are no more




relevant than the sunk costs of old plant"”. Loasby is also
in this statement advocating the rationality of

irrationality.

Dess and Beard (1984) also suppart the view that
complexity, this time environmental complexity, is of great
importance in decision making. The two other dimensions
they consider to be of prime importance are munificence
(capacity) and the dynamism of the gnviranment. Complexity
in Dess’ terms is determined by the degrees of
homogeneity/heterogeneity and concentration/dispersion.
Astley et al (1982) cmnsideripg strategic decisions say
that decision making depends on both complexity (i.e. the
intricacy of the decision) and cleavage (i.e. the degree of
disparity of interests between members of the
organisation). They wark along very similar lines to Simon,
except that they believe that decisions are not made purely
in response to problems, but are also gpportunity related
as well as being made in the course of every day activity.
Astley et al shaw from their sample of 150 case studies,
that satisficing and incrementalism ensue from the inherent
complexity of the topic for discussion and fram the

political cleavages of those who wield power.

Mintzberg et al (1974) alsag follow sharply the lines of
the Carnegie School, although, like Astley et al above,
they regard decisions as arising from opportunities as well
as from crises and problems. Mintzberg’'s writings concern

the internal politics of organisations (or the cleavage),
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which they believe affect the simplicity of the decision
making process. They say that political activities
"reflect the influence of individuals who seek to satisty
their personal and institutional needs by the decisions
made in an organisation®. Al though Mintzberg et al suggest
this increases the complexity of the process, he says also
that they can serve to "clarify the power relationship in
the organisation" and that "they can help to bring about
consensus and to mobilize the forces for the implementation
of decisions". According to Mintzberg et al, the outcome

of the situation is the appearance of bargaining.

The decision process is viewed by Mintzberg as being
dynamic and not continuous as he says the Carnegie School
implies (though it could be argued that they treat the
dynamism of the process quite thoroughly, for in their
model they inclu&e many cycies, recycles and delays).
Mintzberg says that the decision making process is

characterised by six groups of dynamic factors:

1. interrupts (caused by environmental factors)
2. scheduling delays

Z. timing delays and speedups

4. feedback delays

. comprehension cycles

6. failure cycles.

All these dynamic factors serve to increase the complexity

of the decision process.




In the Carnegie School model, information is screened at
the boundaries and at every level of the organisation so
that informatian that is obviously unnecessary or that does
not fit neatly into any SOP does not penetrate the system.
Huber (1982) elaborates quite extensively on the passage of
information through organisations. He considers four major
potential internal information distortion sources and their
interrelationship with internal variables. The distortion
sgurces are:

1. the probability of information being routed to the
correct location;

2. the probability of message delay
3. the probability of information summarisation and
4. the prcbability of information being modified en

route.

The outcome is a series aof 24 propositions. Fer instance,
the praobabilty that a message will be routed to a unit is
inversely related to the perceived costs of communicating
with that unit, the workload of the unit and the goal
attainment that the sending unit believes will occur as a
result of the routing, and is positively related to the
perceived relevance of its content for that unit, the
perceived power and status of the unit and the freguency
with which similar messages have been routed to the unit in

the past.

Thus Huber, working within an organisational decision

making theory has expanded on one particular element of the



theory; informational bias. With such a high level of bias
in organisational decision making, both intended and
unintended, it is difficult for management to obtain a
clear view of the objective situation for as Wildavsky
(1983) says "whichever way they {(management) go, error is
endemic; if they seek original sources they are @asily
overwhelmed, if they rely on what they get, they are easily
misled"”. Wildavsky was concerned with the dilemna posed by
management information systems which produce a great deal
of information, making it difficult to reduce data to
manageable levels. The greater évailability of data means
that there is a greater probability of it being lost or
misinterpfeted and this is so partly because there is less
time for each bit of cutput to be analysed. Feldman and
March (1981) were also interested in this problem. They
looked at the tendency for organisations ta collect much
more information than they could actually use ocor reasonably
expect to use in the making of a decision, while
continuously asking for more information or complaining
about the content of existing information. They proposed

four reasons far the overgathering of information:-

1. organisations provide incentives for gathering
information

2. much of the information is treated in a
surveillance mode rather than in a decision mode.

S. much information is subject to misinterpretation

and

4, information use symbolises a commitment to rational
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choice.

Infaormation also gets distorted for other psychological
reasons such as the attributes of the receiver, selective
perception, semantic problems and time pressures (Wallace
and Szilagyi 1983). All these factors introduce unintended
bias. Decisions can be further distorted by internal
factors such as the mistrust of a source of information
which makes the information incredible; defensive behaviour
on the part of one or more of the members of the
organisation who act as disadvantageous filtering agents;
erronecus translation of information; distortions from the
past because the mnew situation cannot be considered “de
novo'; or lack of congruence between aspects of the firm’'s
or its members’® activities (Hampton and Summer 1982).

There is little possibility with all these potential
sources of information distortion that a decision could be
made on rational (in the classical sense) grounds. The

decision makers will be truly ‘bound’.

Leibenstein, although not fully in accordance with the
Carnegie School suggests that inefficiency may be rife in
an organisation. Leibenstein (12486) calls his version of
inefficiency "X—-inefficiency’ - which is an all inclusive
term to cover inefficiency not accounted for by allocatiwve
inefficiency (i.e. inefficiency arising from the existence
of monopoly power). XA—-inefficiency results from the simple

fact "that neither individuals nor firms work as hard, nor



do they search for information as effectively as they

could".

There are three elements of X-inefficiency:-
1. intra plant motivatiaonal efficiency

2. external motivational efficiency

3. non market input efficiency.

In Leibenstein's model, individuals are selectively
rational and there exists conflict reducing factors such as
inert areas and effort discretion. An individual has a
certain personality which determines the degree of
responsibility desired and how much pressure he enjoys.
However, there are pressures from both peers ( horizontal
pressure) and authority (vertical pressure) which also
determines the overall degree of pressure to maximise.

The third element is partially explained by the existence
of imperfectly specified job cnﬁtracts which means that " a
good deal is left to custom, authority and whatever
motivational techniques are available to management as well
as to individual discretion and judgement". The result of
these three pressures determines the extent of selective

rationality of an indiwvidual.

With imperfectly specified contracts, the indiwvidual has
effort discretion over his activities, pace of activities
and sequence in which they are performed. Additionally, an
individual will not move from one position if the costs of

moving are insufficient to compensate for the gained
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utility of the move. This is termed an inert area. As
organisational entropy increases, there is an increasing
degree of disorganisation and individuals find effort
points that they desire where control! over their activities
is weak. Thus inefficiency increases the cost of
production, whilst at the same time allowing for the

existence of a multitude of different individual goals.

There are two major differences between the Carneqie
School theory and the one propounded by Leibenstein; the
first concerns inefficiency and the second the level of

analysis.

In the Carnegie school model, organisational slack occurs
as aAresult of satisficing as opposed to maximising. The
Dutcome_in both cases appears to be the same although what
would be called X-inefficiency in Leibenstein’'s terms does
not necessarily coincide with organisational slack because
of the aspiration level involvement in the latter concept.
In both cases the ‘inefficiency’ is a desired cutcome and
both appear to agree that the level of inefficiency depends
on the economic climate and motivational factors.
Leibenstein does not, however, seem to accept that minimum
costs will differ over time, which results in his view of
cost cutting exercises as being evidence of inefficiency

from the outset.

Leibenstein calls his theory a micro—-micro theory because




it relates to individuals rather than to the firm as a
unit. He refers to Simon’'s model as semi-micro-micro and
says that although "it contains an extremely rich set of
ideas about the internal operations of firms...... it is
not a general model and does not present a theory of how

the internal conflicts of the firm are resolved".

Day (1975) summarises the characteristics of Carnegie

School model thus:-

1. satisficing

2. bounded rationality

3. multiplicity of goals

4. sequential attention to goals

S5. feedback

&. SOPs

7. resistance to change

8. coalitions to resolve conflicts

Q. organisational slack to stabilise conditions

10. maintenance of viability.

Leibenstein considers that only points 8 and 10 are
necessarily related to essentially micro—-micro approach.
He goes on to say that the the Carnegie School are not
primarily concerned with disassembling the black box of
standard theorvy. They are, nevertheless, within the

boundaries of micro—-micro thearvy.

The two theories appear to be essentially complementary

8




and not in opposition.

There is, then, a considerable bady of literature on the
behaviogural theory of the firm. This literature is
summarised at the end of the chapter where it is developed
into a theoretical conceptual model. First, however, its
importance and relevance is illustrated by demonstrating

saome of the applications in which it has been used.

4.3. Applications of Behavioural Theory

Although behavioural theory has never been applied to the
costing and pricing of road freight transport, it has been
used in related areas. This section briefly reviews some of
the important literature on those applications. It is not
meant to be an all encompassing review, its purpose is merely
to demnnsfrate the scope of the theory and the importance and

relevance of its contribution.

One of the most widely accepted applications of behavioural
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theory is in the area of organisational buying behaviour

(OBEB) . The literature on this subject is now at quite an
advanced stage and for the purpose of clarity and parsimony,
this review will be confined to some of the earlier
contributions to the subject, which effectively form the
‘core’. OBB focusses an the complexities of the buying
decision and the relationship betwween the internal variables
of the firm, the actions involved in the decision and the

environmental factaors involved.

A state of the art literature review was done by Gray
(1980). According to him, it was an article by Webster in
19465, which was highly influenced by Cvyert and March (1363)
and the earlier behavioural work as described above, that
sparked off much of the interest in 0BB. Webster believed
that since buying decisions were made by individuals
functioning as part of an organisation, to understand-the
buying decision, both individual and organisation decision
making must be studied. He saw the buying process as
camprising four stages, much like that of Simon. They were
1} problem recognition, 2) buying responsibility, 3) search

process and 4) choice process.

Robinson and Faris (1967) diwvide the buying situation into
three ‘buyclasses’; 1) new task i.e. a purchase is made
based cn a new set of conditions, 2) a straight rebuy i.e
a purchase where the conditions have not changed since the
previous purchase and 3) a modified rebuy i.e. where

cocnditions have changed slightly since the last purchase.

100




Each time a purchase is anticipated, the decision makers go
through eight ‘buyphases” alrecognition of the problem or
anticipation of a problem, b) determination of the
characteristics and quantity of the needed item, c)
description of the characteristics and quantity of the needed
item, d) search for and qualification of potential sources,
) acquisition and analysis of proposals. f) evaluation o+'
proposals and selection of suppliers. g) selection of order
routines, h) perfarmance feedback and evaluation. Thus
acéording to Robinson and Faris, the decision making process
varies according to the type of purchase made and proceeds
through a continuous process of problem solving. The
decision makers are by no means globally rational and search

is confined to seeking satisfactory outcomes.

Webster and Wind (19272), disappointed with the fragmentary
nafure of some of the preceding models, propose an integrated
model for dealing with 0BB. Gray describes the model as
"encompassing variables based on the individual person, the
social group, the arganisation and the environment™. Thase
who are involved in the purchase decision are described as
the ‘buying centre’ and have one or more of five roles:
user , influencer; decider, buyer and gatekeeper. Variables
relating to the buying decision are divided into "task” and
‘nontask’ variables, task variables being those directly
related to the buying task (e.g; price) and nontask being
those less obviously related to the task (e.g. motives).
Thus they are allowing for the influence of many variables

on the decision makers and for potential conflict.
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Sheth (1274) is concérned with including both variables
within the firm and external to the firm in his model. He
says that the decision making process will depend on four
classes of purchasing situations, the type of purchase
involved, the business climate at the time of purchase, the
relationship between specific individuals involved in the
purchase, on both buying and selling sides and the

legal-political considerations.

This brief exposition of a fraction of the literature on OFEE
shows how behavigural theory has been adaopted and applied to
one specific area. The literature stresses the importance of
many factors (internal firm variables, environmmental
variables, type of purchase, reason for purchase, etc.) which
together combine to affect the way decisions are made. 0Other
works of a similar nature include Nicosia and Wind (1977),
Bonoma and Johnston (1976), Ferguson (1978), Ozanne and
Churchill (1271), Newall (1977), Luffman (1974),
Hillier(i19273) and more recently Cardozo (1983), Crow and

Lindquist (1982) and YThomas (1982).

Freight transport modal choice is essentially a buying
decision. It is not surprising, therefore, that work done on
OBB has been applied to modal choice decisions. The first
such link was made by Saleh and lLalonde in 1272. They looked
at carrier selection in the U.5. using the ’'buygrid analysis’
framework of Robinson and Faris. Six characterising

dimensions of the ‘straight rebuy’ and ‘modified rebuy’
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literature of OBB and behavioural theorvy. They hypothesised
that source loyalty would be strong due to: 1) the low
pressure for cost savings due to the low essentiality of
transport in terms of its contribution to the organisation’s
overall profitability; 2) the allocation of transpaort buying
authority to a member of the organisation as a secondary
function: 3) the desire to reduce personal risk due to the
heavy involvement of others in the transport process; 4) the
desire of the buyer to reduce and simplify his work by
raducing the search for alternatives and delegating the shaort
term procurement of services; 35) the influence of the
consignee in the buyers’' decisions by specifying the mode of
transport preferred; 4) the availability of existing
facilities whose use is confined to a particular mode and the
need for investment in new facilities required for an

alternative mode.

Their hypotheses thus stressed both the importance cof the
individual and the situation with which they were faced and

thus are supportive of the behavioural theorvy.

Behavioural research in the areas of buying and modal choice
has far reaching implications for marketing and policy
decisions, and has made a considerable contribution to the
knowledge on decision making behaviour. The nature of the
relationships bBetween the various behaviour influencing
factors are clearly recognised enabling behaviour to be
modelled and used to prediﬁt reactions to changes in

circumstances and conditions. A similar approach to costing
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and pricing of road freight transport would be of equal

importance.

4.4. Summary and conceptual model

It has been shaown above that behavioural theory has much
to commend itself as a theory of decision making behaviocur.
Its flexibility has been demonstrated through its
application to one particular area of behaviour - that of
OBB. This final section summarises the behavioural
approach in a self-explanatory diagrammatical foém and in
s0 doing develops a thearetical conceptual model. This
step is important as it forms the framework against which
road freight transport costing and pricing aoperations can
be compared. The relevance of the model to freight
operations will be dealt with in the following chapter;
this section confines itself solely to the theoretical

aspects.

The behavioural approach disaggregates into three levels

of analysis as shown in fig 4.2
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The central proposition is the source of the theory; the
operational processes are the direct consequences of the
central proposition and the methodological processes are
the means by which the operational consequences are
achieved. Probably the best method of explanation is by
direct recourse to the behavioural theory which breaks

down into the following three levels:
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Thus the central proposition of the behavioural theory is
that the firm is a coalition of members with bounded
rationality as opposed to a monolithic agent with glabal
rationality as assumed by the neoclassicists. A direct
consequence of the central propositinq is that profit
maximisation is not the sole objective of the firm, nor is
it even attainable. Instead goals are formulated through a
process of bargaining and the desired level of performance
on these objectives (the aspiration levels) are determined
iteratively. Goal formation and aspiration level setting
are,thus, the operational processes since they provide the
raisaon d’ 'etre %cr the firm given the central proposition.
The actual lewvels of achievement are a function of the
workings of the methodological processes which are also an
input into the operational processes. Methodological
processes are the day to day work processes and, except for

information handling, correspond to Cyert and Marchs’
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relatianal concepts.

Each of the processes is described in more detail in
diagrammatical form in the following pages. The section
culminates in a flow type diagram which debicts the
interrelationships between the various constituent blocks.
The diagram differs somewhat from the usual flow diagram in
that it depicts flows of different levels of analysis.
However, despite this, it serves ‘the useful purpose of
bringing together the various aspects and enabling the
exposition of the overall picture. This forms the

conceptual model.
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CHAFTER S .

RELATING OFEFATORS®™ COSTING AND PRICING METHODS AND

AFFROACHES TO BEHAVYIOURAL THEORY. RESULTS FROM AN _IN-DEFTH

SURVEY OF 18 FIRMS.

9.1 Introduction

The major gaps in the knowledge of road freight transport
operating costs have been identified in the previous
chapters, along with the potential relevance of the
behavioural theory to this area; The purpose of this
chapter is to gain a thorough understanding of the costing
and pricing methods and approaches used by road +freight
transport operators and to discover the extent to which
they are supportive of the behavioural theory. The chapter
is, thus, an exploratory chapter. It starts with a
description of the research method used and outlines the
advantages of this methodology for this particular study.
It then continues by giving an exposition of the results
cbtained. A discussion of the applicability of these
results to behavioural theory follaws in the third section.
It is shown that operators’™ approaches to costing and
pricing are consistent with the theory. The chapter
concludes by proposing a madel of the determination of
costs and prices based on the behavioural theory and the

observations made.
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S.2 Research Method

In order to achieve a detailed understanding of road
freight transport operations and specifically of the
costing and pricing methods used, a qualitative preliminary
study was necessary. According to Chadwick et al (1984),
the general advantages of a qualitative type approach is

that it:

1. involves observation of behaviour in its natural setting.

A researcher deals with subjects and their world;

D)

. aids understanding of the interviewee’'s world,

¢l

is more flexible; the line of attack can be changed.

Thus, qualitative research is designed "more to determine
‘what things exist’ than to determine how many such things
there are.” (Walker 1985). As this was an exploratory
exercise, it was answers to these "what’ and "'why’  type
questions that were of paramount importance. A postal
survey, although advantageous on cost and time grounds,
would have been impractical for this purpcse. Frecise
detail of the data required was not known in advance, nor
was it known how much information transport providers would
volunteer on such sensitive issues as costing and pricing.
Furthermore, a postal surwvey would not have provided
information on the approaches and reasons for operators’
actions. In order to relate costing and pricing to
behavioural theory, it was necessary to gain an

understanding of the decision—making process, not solely to

117




abtain answers to specific questions. This could only
really be achieved by observations of and interviews with

operators in their work environment.

Al though much wvaluable information can be obtained from
an intensive study of the decision making process of a
single firm, the nature of behavioural theory suggests that
the operations of several firms needed to be observed, as
each firm was likely to have a different method of
apprnéch. It was considered that an appropriate range
could be abserved by visiting about 20 firms, divided
equally between hire or reward and own account. This
number was also compatible with the time and budget

constraints of the project.

Freight transport studies of this nature (i.e. short but
detailed studies of a small number of firms) have also
been carried out by Cook (1967), Patterson and May (19813,
Cocper and Doganis (1982), Cooper and Doganis (1985),

Rowley et al (1983), Glover (1983) and Pike (1982)

fi cross section of operators, whose names and addresses
were provided by the Road Haulage Association and the
Freight Transport Association, were contacted by telephone
and preliminary visits were made to acquaint them with the
value of the proposed work and the information required. A
micro computer was taken on each visit. Many of the firms

at this time bhad no computer (or at least were only using

118



them for administratiwve purposes) and were interested to
see what functions it could perform and how it could help
them. A display of the advantages of a simple spread sheet
package helped to elicit the good will of the operators and

stressed the potential for mutual benefit.

Eighteen operators agreed to cooperate with the research.
The support of the FTA and the RHA was particularly

influential in their decisions to do so.

The operators chosen did not constitute a representative
sample. Given the task at hand and the sensitivity of the
subject matter, it seemed prudent to contact operators who
ware recommended by the two professional bodies as being
friendly and cooperative, rather than to obtain a’
representative sample but obtain little cooperation and,
therefare, little information. Again this follows the

approaches of most of the studies referred to above.

There are two main sources of bias associated with this
apprecach. First, since the research only included
‘regpectable and professional ' aoperators recommended by the
RHA and FTA, little would be seen of the "cowboy’™ element
so often alluded to. Second, the firms recommended were
all larger than the average operatar. Since the study was
mostly explaoratory, however, these biases are not of great
impartance. The operators still formed a good cross
section, carrvying a wide range af products, from beer to

concrete. The size of the firms in terms of numbers of
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office staff employed in the transport departments, numbers
and sizes of vehicles and activities covered, are shown 1n

table S.1 along with the major products carried.

The sources of bias referred to above are specific to this
project. Rualitative research in general is open to many
other sources of bias in data collection due to both the
interviewee and the interviewer. McCall (1960) states that
there are six major factors relating to the interviewee to

be aware of:

al Knowledgeability - did respondents give direct,
firsthand knowledge? Is there confidénce in his
objectivity?

b) Repertorial 9bility - was the interviewee
properly able to express himself well, in detail, and on
issues which may seem obvious to himsel+? |

c) Reactive effects of the interview situation - did

the interviewee seem strained? - did he withold data™
d) Ulterior motives — was the interviewee trying to

rationalise or slant the results?

2) Bars to spontaneity — did the interviewee seem over
anxious about the possibility of being overheard?

f) idiosyncratic factors - subject’'s immediate mood,

drink etc.

Chadwick et al (1984) add, relating to the interviewer and
concerning the observatiaonal element:

1) the sheer inadequacy of human sense organs.
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TABLES .1.

SIZE OF FIAMS [N THE SAMPLE I[N TERMS OF NUMBEARS OF VEHICLES,. ACTIYITIES OF FIAMS AND NUMBERS

OF WHITE COLLAR EMPLOYEES

FIRM

No. office staff in
transport

Number and weights of
vehicles

Activities of firms

Main product
hayied

Hire or reward
—_—TC¥ard

] 8 4 x 32t artics on general Haulage, distribution, 8eer, timper and
haulage rental, contract steel products
22 x 7.5t (distributor) hire, storage.
14 x 3.5t (contracted) garage® and diesel sales
8 various
2 5 7 x 32t artics Haulage, storage, Telavisions,
9 various cement works, training cement
scheme, derv sales
] 18 17 x 18t artics Haulage, garage, derv Quarry materials
3 x 32t artics sales, contract hire,
+ 36 others forecourt
23 x 32t artics (rentals)
[ 2 4 x 32t artics Haulage Fruit and vegetatles,
2 x 38t artics ’ machinery
2 aothers
5 4 17 x 32t artics Haulage, garage Chimneys
[ 3 5 x 32t artics Haulage, garage Steel, construction
1 x 3Bt artics plant
I x 36t artic
4 others
7 4 15 x 38t artics Haulage, storage, Tinned food,
7 x 32t artics distribution dairy produce
12 others
8 7 7 x 18t artics Haulage, storage, Coal, sand, toys
8 x 32t artvics distribution,
8 x 30t rigids derv sales
10 various
9 8 51 x 32t artics Haulage, distribution, Milk, oil

8 x 38t artics
58 x 16t rigids

garage

* Garage in this table means repairing other vehicles as well as their own,



TABLE 5.1~ CONTINUED

FIRM No. of office staff in Number and waights of

transport

vehicles

Activities of firms

Main product
hauled

Own account

22 x 38 tonne artics
5 x 32 tonne artics
2 x 16 tonne rigids

9 x 1.5 tonne rigids
B

Producer and distributor
of alcoholic drinks

Alcoholic arinks

x 18 tonne artics
x 32 tonne artic
x 24 tonne rigid
x 16 tonne rigid

O & = =

Catch fish, buy fish
and distribute it

Fish

| x 38 tonne artic
12 x 30 tenne rigids
1 x 30 toane artic

4 x 28 tonne rigids
4 x 24 tonne rigids
3 concrete mixers

+ others

k1)

Quarriers, road
construction and

hirers of farm spreading
equipment

Stone

12 x 30 tonne artics
%% x 10 tonne vehicles

Producers and
distributors of
aTcoholic beverages.
Garage,

Beer

19 x 32 tonne artics
5 x 24 tonne rigids

+ many delivery vans
2T+

FoTr TR It Y rers-

Food

1 x 32 tonne artic
5 x 30 tonne rigids
5 x 23 tonne rigids
10 x 16 tonne rigid
T

Producers of animal
foodstuffs

Animal foodstuffs

9 x 32 tonne drawbars

Manufacture hazardous
chemicals for household/
business yse

Chemicals

3 x 32 tonne artics
26 x 16 tonne rigids

Produce beer and
distribute many types
of alcohoi

Beer

10 ]
H 1
12 4
13 1
12 '
) ‘ 5 3
L
16 a
|
17 2
i8 Approx.
14

- 4 x 38 tonne artics

42 x 32 tonne artics

56 x tippers (various weights)

(uarriers,
engineering, garage,

derv sales, bodybuilders,

waste disposal and

Quarry materials,
machinery and ~oal
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Observer fatigue and boredom. Alsec the obserwver may
misinterpret what is observed because only part of
the situation is wvisible.

2) selective perception i.e. certain phenomena are
sensed more than others.

3) senses are poor instruments for making comparisons
because they adjust to conditions, e.g. you get used to
things and fail to notice their significance.

4) our senses do not act independently of ocur past
experiences.

S) the very process of observation may influence the

phenomena that are being observed.

The Open University (197%9a) states that the observer
must be aware of the following factors:
1) their own dress - they must dress to gain their
trust and respect.
2) differences in approaches because of sex,class, ar
culture.
3) difficulties arising because friendships develop.

4) problems of when and where to take notes.

Thus, there are many potential pitfalls of which to be
aware when conducting gualitative research. Awareness of
the existence of the problems is probably the most
effective way of overcoming them. Obviously, there will
always be bias, intended or unintended, but at least with

an awareness of it, it can be minimised.
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Visits lasting between two and four days, aften
involving overnight stays, were made to each of the
eighteen firms over a period of six months. Each visit
resembled a aini fieldwork trip, which the Open
University 197%9b) describes as "observation of the culture
in its natural habitat. This involves learning the
language of the people and talking at length to a variety
of informants in a natural conversation." Each wvisit
lasted as long as it took to observe the actual process of
costing and pricing and to interview all the relevant
decision makers. This partly depended on the size of the
firm, as this dictated the range of activities to observe
and the number of people to interview. Interviews with
and observations of approximately sixty decision makers in
the areas of costing and pricing and related areas were

conducted.

Interviews can be placed on a continuum between stuctured
and exploratory, though as Walker (1985) states ‘no
interview will ever be totally unstructured because the
interviewer appraises the meaning aof emerging data for his
problem and uses the resulting insights to pﬁrase questions

that will further develop the implications of these data.”

The 1interviews conducted were of an exploratory nature
which Chadwick et al (1984) describe as 'a situation where
the researcher has some rather specific topics that are to
be covered and these are included in an intervizw guide.

However, the exact manner in which the gquestions are asked
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and their sequence are determined in the course of the
interview itself - the guide is used to make sure that all
of the issues of concern receive attention during the
course of the encounter but the interview itself remains
unstructured.” This describes precisely the method used.
The interview guide consisted of a list of apprnx;mately
40 questions (see appendix 1) to which, during the period

of the visit, answers were sought.

Al though the time taken to gain acceptance and trust
varied between firms, all the operators were extremely
cooperative, providing all the information required and
generally allowing access to any documentation desired.

The only problem encountered was that some of the operators
did not wish for documents containing rates and costs to be

photocopied.

S.3 Results

S.5.1 Costing

The transport providers had a variety of methods of
costing, ranging from the practically non—-existent to the
quite elaborate. The first step in a thorough costing
svstem is a cost framework within which to waork, consisting
of a list of standiﬁg and running costs. If no such

framework exists, it can be assumed that no formal costing
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is done. Thirteen of the eighteen firms used a cost
framework. Those who did not gave a variety of reasons for

not deing so, as shown in table 5.Z.

The main reason offered by the H/R operators for doing no
&ostings was that they could not obtain the rates implied
by the costs. They regarded the market as a consumer’'s
market and believed that unless the economic climate
improved, transport users would always be able to dictate
rates. As they could see no reason for calculating costs
other than for setting rates, they regarded costing as a
time-consuming waste of effort. Additionally, many hauliers
had entered the market because they enjoyed the practical
side of transport. The costing process was disliked

because of its administrative nature.

The main reason offered by the 0/A operators for doing no
costings was that service to their customers was the
principal concern and would have to be provided

irrespective of costs. Costing was, therefore, irrelevant.

Operators who did no formal costings nevertheless believed
they had an accurate knowledge of their costs. They could
quote costs per mile for all the various vehicles in their
fleet. When asked their opinions on costing, .a typical
reply was ‘'my fleet is small enough to keep a close eye on.
I know which wvehicles ar2 the heavy derv consumers and
which require a lot of maintenance.’ Thus, costing aof a

kind was done, but it was very ‘rough and ready’.
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TABLE 5.2

REASGNS FOR AGT USING 4 COST FRAMEWORK BY OPEAATOAS IN THE SAMPLE

FIRM Reason for non-use

Hire or reward
—_— TFEharc

4 Costing pointless because cannot get rates that the
costs imply. Experience more useful than costs.
Fleet small enough to keep close watch on anyway.
Dislike of paperwork. Main customers dictate rates,

therefore little use in knowing costs.

& Costing pointless and time consuming. Rates
depend on what market will bear and there is no
other reason for doing costs. Difficult to cost
spares because as the stock gets older there is
no way of costing it accurately.

8 Insufficient time or staff to do costings although
recognise the advantages of doing that. Will
start in the near future.

Own dccount
1 Fleet small enough to keep an eye on. Have enough
administration to do without additional work
generated by costings. Wouid not know what to do
with them even if they were done. Transport is a
service to the product and so costings are pointiess.
12 Transport is a service to the product so costings

are not necessary. Also there is insufficient time.
Cannot see any advantage in costing because the
company as a whole is profitadble.
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All of the aoperators who did no costings were
owner-managed and employed mostly family members. They
were also all well-established firms, with all but agne in

its second or third generation.

Thirteen aperators calculated costs formally. In most
cases, one individual was responsible for collecting the
costs from the various source points in the firm and
entering them into a cost framework. The composition of the
cost frameworks used and the detail of their costings
varied tremendously between firms. The complexity of the
costing methods used is shown in fig S.1 which has four
parts: (a) the cnmpositioh of the cost frameworks (b)
the variations in methods of calculation of one cost
element - depreciation (c) the level of detail in the
costing methods used, and (d) the allocation of fixed

costs amongst the vehicles for costing purposes.

Fig S.1 (a) shows that there were both variations and
similarities in the composition of the cost frameworks used
by operators. All included basic cost elements such as
wages, maintenance, fuel and tyres. Only two accounted for
inflatiaon and only one included interest. Overall, the H/R
cost frameworks were mare comprehensive than those used by
osA firms} al though there were exceptions. In
several cases, 0/A operators® frameworks consisted only
of running costs and even then, o0il was rarely included.

Running costs were often calculated in an ad hoc manner and
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TABLE %.1a
COMPOSITION OF COST FRAMELDAKS

T;gﬂ/ 12 ls 4 [s j6 |7 |8 |9 (30 [nn 112 |3 lie his (16 117 |as
Hire or |rewasd O¥n actount

Licenses b * * * i * M * - *
Vehicle hire R . ” .

Insurance . M . o - v . | . . .
Depreciation Vil * . N . . -
Garage wages . T - .. - * * v *
Orivers' wages N - v b . . b * o o .
St R PO O O O N S I B - :
Interest .

-Equipment . v *

lnflaé?én hd .
Training levy

National Insurance

-ﬁdmin}str;tion d hd *

Feer T . [+ & L . . v Jv |+ B - |-
o . |- b " : . @ |- .
Tyres_m— . - . - I . be - 3 (2) |* by le -
.Haintenance hd . o ., d .- i (2) | e .
Accidents * M * .

(V) If vehicleé are hired there wii: oe no depreciation charge. Firms 1 and 2 had a mixture of owned and hired venicies.
(2) 0it, types and maintenance are included in vehicle hire for firm 14.

TABLE 5.1b
OEPHECIAT ION METHUD USED

FIRM/ 1 2 3 4 S 6 7 8 9 10 il 12 13 14 15 16 17 18
METHOD Hine or {rewardd Oyn acfount

. 8 yrs
‘Tractors over 7 yrs |+ P . . . 4
‘Tractors over S yrs .

‘Trailers aver 5 yrs .

‘Trailers over 7 yrs |+ . o *

Trailers over 10 yrs *

iRigids over 8 years ps n s
b yrs
Straight line basis . . . . - - -

‘Reduced balance
_[_.m:_nnd

Current cost basis . . s

‘Historic cost basis |- i . i . . -

Residual value 121% M o

'Residual value other-
] wise

“o residual value * > . . 3 .

Unknagwn ° . . . .

Yehicles hired N i
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—EICUAE S Ac.. .
——e
UNIT QF COSTIANG

F1RM/
METHOD

rewasd

Oyn actount

4 |15

Total costs of
—functian yearly

Running costs of
xghicles per period

" Hire costs of

Running costs of
monthly

vehicles monthly

' Standing costs of

" Per vehicle weekly

~xehicles monthly

)]

Per weight category
of yen. monthly

Per weight category
of yeh, weekly

Per tYDE of vehicle
—monthly

Per type of vehicle
—wpoakly

Per vehicle monthly

(1) stanging cost per

weight category of vehicla monthly

FIGURE 5.1d.

ALLGCATION OF FIXFD COSTS

: FIRM/
i METHOD

A
Hire or

Tewar

10 |11 12 |13

14 |15
fount

aually befupeD) o

Per vehicle according
ita weight

iPer vehicle according

20 days ysed

Per vehicle on

Age basis
ixed usage

Bnuallv btwn yenicles

1 Per indiv. veh. on
tactual fiqures

Per categor¥ of veh.
Lgn actua1 1gures

(®*) Fiz= I allacated insurance casts in tha sama

ratio v the
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were not collated into a framework to show the total
running costs of each vehicle. The firm using a
comprehensive framework and, therefore, doing detailed

costings, was the exception rather than the rule.

Fig S.1 (a) does not fully illustrate tae extent of the
differences in costing between firms. Many items in the
cost framework were treated differently in different firms.
Depreciation is an obvious example of this as shown by fig
5.2 (b). Appendix 3 briefl? describes the various methods

of depreciation used. There are three elements of

‘depreciation worth considering from the cost Vieﬁpoint:

1) the book life given to the vehicle 2) the residual

value of the wvehicle 3) the method of calculation.

Most of the firms depreciated their vehicles over a
seven year peridd, though some used a five year pericd for
their tractors. The O/A firms tended to use a five year

depreciation period.

Because of the uncertainty of the second-hand market for
goods vehicles, residual value was rarely calcuiated on an
individual wvehicle basis. A common policy was to assume

that a lorry would fetch 127 of its purchase price at the

end of its life. Another common policy was to assume no
residual wvalue at all. This was done "to he on the safe
side’.

A mixture of straight-line and reducing balance methods
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of calculation were used by the operators. Some transport
managers used a different method of depreciation from
their accountants. Transport managers tended to use the
easier, but arguably less accurate, straight—-line method.
In most cases, historic costs rather than current costs

were used.

In general, the transport managers seemed to have a pocr
understanding of the principles of depreciation. In fact,
some looked quite bewildered at the mere mention of it and
could not say which method was used or what assumptions

were made on the residual value of their vehicles.

FParts (c) and (d) of Fig 5.1 show the detail of costing
approaches adopted by the firms. Detail is a function of
the number of cost elements included and the frequency with
which they are taken into account. In fig 5.1 (c) the level
of detail increases progressively down £he rows of the
table; so the first row shows that all 15 firms doing
formal costing calculate the total costs of the function
vearly, whilst the final row shows that only three of these
firms calulate costs on an individual vehicle basis,

weekly.

- The variety of approaches used is evident. Some firms
calcul ated per wvehicle costs (i.e. the costs for each
vehicle for each period were calculated using actual cost
figures collected internally). Some, however, anly

calculated costs for gach category of vehicle (i.e tippers,




crane lorries, articulated vehicles, etc.). Others
calculated costs per weight category of vehicle (i.e. the
costs for all 24 tonners together). 5Still others aonly
calculated very general costs for the fleet as a whole
without disaggregating them. Again, the 0/A firms
calculated costs in much less detail than the H/R firms.
Fewer O0/A firms calculated individual vehicle running costs

and only one calculated per wvehicle standing costs.

A similar level of difference was found in the methods of
allocating fixed costs between vehicles, as shown in +ig
S.1 (d). Some divided them equally between vehicles whilst

others divided them on a usage or some other basis.

In many of the 0O/A firms, transport was not viewed as an
integral part of the production process, but rather as a
necessary addition to it. Little attention was paid tﬁ the
transport aspect and even less was paid to the efficiency
of the transport:; although there was some evidence to show
that this was slowly changing. The principal objective was
to get the goods to the customer on time and in good
condition. The success of the transport department was
often gauged in terms of the number of customer complaints

received rather than on costs.

The differences in degree of detail of the costing systems
used may, to some extent, be due to variations in
operators’ reasons for daoing costings in the first place.

These are shown in Table S.3
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TaBLE S.3
REASONS FOR COSTING

FIRM

Reasons for costing and opiniens of costing system

Hire or reward

|

There are different attitudes to costing in different parts of the company.
Head office demands that costings are done although the particular branch
visited does not use the information available except to keep an eye on the
overall costs of the gperation. The depot manager thought that the
information obtained was too detailed. He would prefer to make the depot
as a whole profitable rather than each division within the depot. Costing
each division made internal competition too stiff and employees worked
towards profitability of the division at the expense of depot profitability
and efficiency.

This company was previously in very bad financia) trouble and had reduced
their fleet tremendously as a result. They therefore felt it necessary

to scrytinise costs to ensure that the same thing did not re-occur.

They continuously conduct experiments to find the most efficient way to
operate and are especially concerned with keeping costs constant and fore-
castable. They appeared to be quite pleased with the costing system.

The managers do costings to know exactly row well the company is doing.
They felt this was necessary with such a large firm, for ctherwise there
was no way of monitoring performance. Much thought goes inte making the
system work and keeping good records. The manager believed it worked well.

This firm did costings to aid rate setting. The manager felt it necessary
to know the running costs of his fleet to give him an idea of his minimum
rate. He felt it was easier to ask for rate increases if he could show

he knew what his costs were. He also liked to know how the firm was doing.

Costings were done to monitor performance. As-the manager was not very
technically minded he liked to make up for the tnadequacies in this area
by being extra careful on the costing side. Costs were not used for -
setting rates much to the raters dismay. The manager believed the
costing system to be simple but effective.

Costings were done to monitor performance. It is all carried out on

computer; the system is very flexible and the managers are very pleased
with ft,
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TABLE %.3 - CONTINUED

FIRM

Reasons for costing and opinions of costing systems

Own account

10

Running costs calculated as a monitoring exercise to ensure that vehicles
performing exceptionally well/poorly would become apparent. They were
kept also so that could de used in the course of planning, The transport
manager was not keen on costing, he believes the practical prablems and
the wide variation of circumstances in transport meant that costing was
of less use to him than a good communication line between the drivers and
himself. Transport was a service to production side and it was this
service that was of paramount importance irrespective of its cost.
Transport not a profit centre although the garage is.

13

Costing done for monitoring purposes principally, but also for planning
and analysis purposes. Costing not regarded as that important and

only per period costings are done. Running costs are seen as the most
important element of costs because they are most controllable; standing
costs are of little interest to the manacement and only a total standing
cost for the entire fleet is obtained by the manzgement. Transport is
not a profit centre.

Costing is really only done thoroughly on the leasing element of costs.

This is because leasing {s done on a mileage basis and accounts for such

a high proportion of total transport costs. {The lease includes maintenance
tyres and 0il). Costs are done for monitoring purposes. Transport

manager believes the costing system is adequate. He dces not do per

vehicle fuel figures because the lorries are refrigerated and it is

difficult to tell whether the fuel is being used by the fridge or by the
vehicle. Again, transport is regarded primarily as a service, 5o costs

are not seen as being of parameunt importance. Transport not a profit centre.

15

Again, costs are done to monitor the performance of the vehicles. Running
costs seen as the only controllable items and therefore the items of direct
interest. I[nterdepot cost comparisons were valued as being of some
importance in the company te try to give managers an incentive to reduct
costs, as were the intercompany comparisons. The transport manager at the
depot however was not too enthusiastic about costings because he believed
there were always reasons why there were anomalies and inaccuracies.
Transport is cost centre.

Only the very general monthly costs are done because transport is viewed as
& service to production and is required at any expense. The transoort
manager believed it would be practically impossible to do detailed costings
because so many uausual factors were involved in the operation, i.e. no
reqular trips were made. The montkly costs were kept so that actual cost
figures could be compared against budgeted costs. Not cost centre.

\7

Costs done to monitor vehicle performance. Not really interested in
fixed costs because these were uncontroliable. Transport manager was not
interested in per vehicle costs specifically, more in distribution costs
as a whole. He liked to compare distribution costs per ton with those

of other depots t0 5ee how the depot was faring. NOt cost centre.

18

Costs were monitored very strictly as a control mechapism. Without such
costings they could easily get out of hand, it being such a large
organisation. B8oth detailed and succinct costings were done so that no
matter what purpose costings were desired, they would be availaple in the
required format. [t was felt that this was necessary if all strata of
management were going to use them to their full advantage.
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Operators gave a variety of reasons for doing costings,
the most common one was that it was necessary for
performance monitoring. The perceived level of detail of
costing necessary for effective performance monitoring,
haowever , differed between transport managers. Some
believed it necessary to monitor per vehicle costs, while

others were content to monitor total transport costs.

Some of the H/R operators used costings to support haulage
rate increases, so that if customers questioned the rate
increases, they would at least have some justification for
them. It also helped to give the impression of a well run,
efficient business. This, they felt, was necessary because
af the stereotype image of haulage companies as badly run

‘cowboy outfits’.

Performance monitoring was alsao necessary far the 0/A
operatars because it was the only methed of comparing
performance with budgets. In every case, the transport
department was a cost centre and in one case it was a
profit centre. The transport departments warked within
budgets set in conjunction with higher management. Annual
budgets were the most common; these were often simply
divided into twelve monthly budgets with no account taken
of the necegesary monthly fluctuations in expenditure. I+
expenditure was within the budgeted amount, the faormer was
increased, because the penalty for underspending was a

reduction in the following year ’'s budget.
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Budgets were often not calculated from scratch each year;
some firms merely updated the previous year s budget by
adding a certain percentage to it according to crude

estimates of changes in conditions and requirements.

S5.3.2. Rate Setting (Hire aor Reward only)

All of the firms visited did a mixture of spot-work (i.e.
work for non regular customers) and contract work (i.e.
work for regular customers). Fricing methods differed

slightly between the two.

For both spot and contract wark, most firms used a
tonne—-mileage based rate schedule for pricing. The
schedule rates were calculated using a loose
average—cost-plus—markup methed. However , rather than
using exact mileages, the schedules were based on mileage
zones. Zones varied in size between firms, from 25 miles
radius from base to é third of the entire country.
Similarly, there was not a separate rate for each tonne
carried. Divisions were used so that, for example, any
load of less than S tonnes would be taken for one rate and
a locad between 3 and 10 tonnes would be taken for another.
Tonnage divisions ranged between 1 and S tonnes. Over a
certaiﬁ tonnage, the load was treated as a full load, and

full lecad rates were charged.
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The rate s&hedules used were often very dated. Although
originally cost based, they had been updated at various
intervals using a percentage based on judgement of cost
increases and of what the market would bear. Some years,
this had meant no cost increases at all. Thus, over time,
schedules had become progressively inaccurate. The same

was true of contract rate schedules.

When quoting spot rates, the rate—-setters often preferread
to use judgement and experience of rates rather than the
rate schedules. In this way, rates could be more easily
related to customer variables such as urgency, value of
cargo etc. and the circumstances of their own firm at the

time.

Cne of the main contributions bf costs to rates in spot
waork was to set a minimum rate below which hauliers were
loathe to work. This was frequently only a very
approximate figure, used. to cover any vehicle over, say, 24
tonnes GVW. Even this minimum rate was flexible. Most
hauliers were prepared to accept a lower rate for a short

period of time and even to incur a loss on some journeys.

All of the hauliers had contracts of long duration with at
least one customer as well as doing spot work. The
duration of the long term contracts varied between firms,
but many had lasted over 20 vyears. Some firms had grown up

around the business of one customer who still provided a
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high proportion of their work. Rate contracts with these
custamers were usually reviewed annually and included
clauses to the effect that should there be major cost
increases (e.g. on fuel), haulage rates would also be
sub ject to increases. Most hauliers were loathe to
increase rates frequently through fear of losing the

customer, so many aof the cost increases were just absorbed.

In all but one of the H/R firms, the quoted rate covered
the outward journey only. It was their responsibility to
find a backload to cover the return trip. The pricing of
backloads and the whole backload policy followed similar
patterns in all of the +firms. It was a case of "getting
what you can, for anything is better than nothing".
Whether the bacload rate was economically viable was only
calculated in very genéral terms. Little attention was
paid to the time it took the driver to find the backload
location and to locad and unload. The additiocnal mileage

incurred was also calculated with little precision.

5.3.3 Related Acspects

Use of Fublished Costs Tables

Chapter 2 showed that published tables of
operating costs were used by academics and poiicy makers
for enumerating the costs of rocad freight transpart. They

believed them to be an accurate representation of transport
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providers costs and, consequently, a determinant in their
decisions. Table 5.4 shows the extent ta which
transport providers used published cost tables and their

opinions of them.

All but one of the firms in the study received copies of
at least one set of published cost tables. Motor Transport
tables were the most popular. Commercial Motor tables
found greater popularity with 0/A4 operators than with H/R
operators. However, despite the very high receipt rate,
they were only used by one H/R and one 0/A operator for the
purpose of costing or rate setting. The H/R exception used
them only to guote rates to first time customers when he
was too busy to calculate a more realistic rate. The O/A
operator used them because i1t was a condition of membership
of his>particu1ar trade association. Most of the

operators, in fact, had a very low opinion of them.

Transport providers seemed, in the main, to be aware of
many of the problems associated with the tables and were
especially suspicious of the fact that they were uninformed
of their methods of compilation. Their main purpose was to
provide a comparison with firm’'s own costs. Firms regarded
the published costs as unrealistically high. They
therefore acted as a benchmark; 1f firms own costs rose

above those in the tables, then something was wrong.

Information in the tables was also used for surwveillance

purposes. Managers liked to r=ad all the infaormation
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CXTENT OF USE OF PUBLISHED COST TABLES BY TRANSPORT

TAOLE 5.4

PROVIOEHS IN THE 3amPLE

FIRM Cost tables received

Used for costing/pricing

{Y/N)

Use put to

Opinions of tables

Hire gr reward

Use them to compare
with own rates out
of interest

Not much use for
costing or pricing.
The published rates
are always too high.

Likes to compare
them with own
costs. Shows them
to customers to
demonstrate how low
own rates are.

Not much use for
costing. Unreliable.
Always too high.

Occasionally uses
them for
comparisons and to
justify own rates
to clients.

Only has MT because
they are free with
the paper. 0Ooes no=
1ike CM because
based too much on
mileage.

N (except
uses RHA wage rates
for drivers)

None except the
occasional
inguisitive
comparison against
own rates.

Both too general and
do not fit own firm's
circumstances. Over-
heads in tablef tco
high. Costs based

on different mileage
than own venicles

and has no inclina-
tion to adopt them.

Comparisons with
own rates. Took

own cost frame-

work from RHA.

Used to rely on RHA
for costings but
realised that it was
better to do their
own because circum-
stances differ so
much., Get RHA tables
only because they

are free now.

Uses them to refer
to occasionally.
Used to use MT
framework about

8 years ago before
giving up costing.
Uses them to

Prefers RHA tables
because they are
regionally based

and therefore should
be more accurate,
Both are too high.

justify rate increases.

Comparisons with
own rates.

Believes RHA tables
are dubious ond CH
and MT are hopeless.

Rate setting
for new ane off
customers.

Uses them because it
it easy to do SO and
because it sounds
prafessional .

1 CM, MT

2 M, MT

3 MT, RHA
4 RHA, MT
5 RHA, MT
6 RHA, MT
7 RHA

3 RHA

9 MT, CM

Comparison with
own COSts.

Yery unrealistic.




TABLE 5.4 - CONTINUED

FIRM Cost tables received

Used for costing/pricing
(Y/N)

Use put to

Opinions of tables

Own account
——.dccount

Transport manager does
not even look at

them, but distribution
manager uses them for
comparisons,

Believes they are
inaccurate.

Uses them to get an
idea of market rates.
Believes they are an
accurate representa-
tion of other

people’s actual costs.

Thinks that some
items are quite

good but overail are
no good for the
particular
geoaqgraphical area.

Uses RHA and Devon
Stone Federation* for
pricing transport
element of total
price.

Has no faith in CM

and MT tables because
everyone's costs vary.
DSF and RHM tables ~
used because it is
agreed in the trade and
it makes things easy.
Believes DSF and AHA
not very accurate.

Used as comparison
with own rates and
to get idea of

“commercial rates™.

Believes they are
made for a different
kind of gperation
than theirs.

Used to comparison
with own rates and
to get an idea of
market rates. Hires
H/R transport
occasionally and
believes can give an
idea of the hire or
reward rates.
Personnel dept. ysas
them to keep transport
manager on his feet.

No specific opinion
expressed.

Send their costs to
UKASTA who analyse
them in their frame-
work and alse send a
copy of other members
in the group's costs
in the same framework.
Also distribution
manager at head office
enters own costs into
FTA computer and gets
breakdown in their
too. At depot visited
the transport manager
compares depot costs
with other depots but
not very often.

Believes UKASTA and
FTA tables are better
than MT and CM as they
are more suited tg
their own operation.
Head Office thinks the
comparisons are worth-
while and the zables
are usefyl,

10 CM, MT

1 MT

12 MT, RKA, DSFe

13 MT, FTA

14 CM, MT, FTA

15 FTA, CM, NT
UKASTA

16 MT, CM

Used them to justify
transport costs to
managers higher in the
hierarchy. Used as
comparison.

Believes they are
useless. Get :hem
out of curiesity.




TABLE 5.4 - CONTINUED

FIRM

Cost tables received

Used for costing/pricing
(Y/N)

Use put to

Opinions of tables

Own account

17

None

Has little use for
them. Not interes:ed
in other peopiles’
COSts,

18

MT, CN,
FTA, RHA,
DSF

Used as comparisons
with own costs.

Like to have them to
refer to even though
they have l{ittle
faith in them.

Does not like them
because do not know
what they are based
on. Also they are at
times difficule to
interpret. However,
since they are
published and are on
a subject of direct
relevance to them,
they should be looked
at.
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available on their subject - even if it was unreliable -
just to keep up to date. Some of the 0/A operators used
the tables to gauge the market for outside haulage rates
despite their recognition that the tables were an
inaccurate representation of their own costs. They
believed that although the tables were unsuitable for their
particular type of operation, they were probably suited to
other types of operation, and that other transport
providers would, therefore, use them. The other main use
to which the tables were put was to demonstrate to others
how low their own costs were. They were used in this way
by transport managers who sometimes showed them both to
higher management to prove their own efficiency and to

customers to illustrate their firm’'s competitiveness.

Methads used to obtain work

H/R operators’®™ methods of cbtaining outward loads was very
similar to their method of obtaining backleoads. They
relied to a large extent on receiving telephone calls fraom
transport users with work for the following day. Some had
regular contracts with their major customers - which were
given priority. Usually all the work offered was accepted,
and when the vehicles were full, the search for work was
stopped. If too much work was received, the most
profitable jobs were kept and the others subcontractasd

(unless these happened to be with regular customers).

Very few H/R operators did much marketing. Most waited
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for work to come to them rather than trying to increase it
through their own efforts. Promotional activities were
limited to having their own livery, well presented vehicles
and advertisements in the °‘Yellow Pages’'. The only other
promotional aspect was their membership of the FTA and

RHA which, they believed, gave them an air of

professionalism.

Use of Computers and Tachographs

All but three of the firms had a business computer on
which costing could have been carried qut. Only three,
however, used them for this purpose. Several others
calculated fuel, wages and maintenance costs on computer in
isolation. Their use was mostly confined to administrative
and clerical work such as payrell and invoicing. They
were used to reduce the drudgery of clerical work rather

tharn to improve operational efficiency.

Where firms had changed to computerised data collection
the changeover had entailed little alteration to the
prevailing methods. Often the computer did exactly the
same as what was previously done manually:; the greater
capabilities of the computer were neglected. In some
cases, because of their mistrust of the computer, manual
records were still kept. Thus the whole data collection

proces=s was being duplicated.

Two of firms had invested a great deal of effort and money
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recently abandoned this policy because of the perceiwved
superiority of foreign makes, but the impression given is
that they would not have done so had the advantages not

been huge.

S.4. Discussion. Relating the Results to Behavigural

Theory
In the following text, where it is not explicitly stated,
an asterix (#) denotes a point of direct support for the

behavioural theory.

2.4.1. Costing

The results above showed that there was a considerable
degree of difference between firms in their approaches and
attitudes te costing and pricing. In some firms, very
detailed costings were done and a great deal of importance
was attached to them, while in others, no costings were
done at all. Most managqers regarded their costing systems
as completely adequate for their purposes and many
suggested that the& were minimising costs; although because
of the monitoring systems used, there was no way of doing
this. This is consistent with behavioural theory which
suggests that each firm would have a different approach to
costing and pricing. An approach that was ratiornal to one
manager would not necessarily be rational to another.

Rationality depends on an individual ‘s definition of the
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situation and his goals.

Five of the firms did no costings at all. They were,
nevertheless, acting intendedly rationally(¥). All five
firms were owner—managed. Costing was viewed by the
owner-managers as an unnecessary and somewhat irrelevant
task. Their main goal was not profit maximisation but
enjoyment of their work subject to the achievement of an
acceptable level of profits(#*). Partly because of their
training and background, (i.e. many of them had previously
been drivers) their approach to making an acceptable level
of profits was to give priority to the service praovided.
Their attitude seemed to be cne of "as long as there is

enough work to do, the costs will take care of themselves.’

O0f the firms that did costings, the H/R cperators tended
to calculate them in considerably more depth than the 0/A
operators. This can again be explained in terms of goals
and again supports the behavioural theory. In all of the
0/A firms, transport was a separate department with a
separate budget (i.e. it was a specialised subunit) ().
The transport department had to compete with other
departments in the organisation for resources. The
principal criterion on which performance was judged was
sarvice provided to the customers. This was measured in
terms of speed of delivery and number of customer
complaints received. Thus, service took priority over cost
minimisation. Because specialisation occurred, little

interest was expressed in detailed transport cost figures,
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outside of the transport department(*). It was anly
necessary, therefore, to do general costings. All that was
required of the transport department was that they remained

within their budget ().

Thus as hehavioural theory suggests, speeialisation into
subunits occurred so that organisational members’ knowledge
was confined to one particular aspect of the business.

This led to subunit conflict which was partly resolved

through the use of budgets.

In each firm, one individual was responsible for collation
of cost data from the various parts of the organisation for
insertion into the cost framework. The whole cost data
collection process was governed by a series of standard
operating procedures, (S0OFs), and, in most cases, was
completely routinised (*). Fuel consumption, for instance,
was typically recorded using a computerised pump which
noted the quantity of fuel used at any one time by any one
vehicie. The individual responsible for data collation
would take the details from the computer output and enter
them into a fuel consumption record book. Reliance on this
SOF was so strong that when the computer device broke down,
fuel usage went unrecorded. Al though alternative
arrangements were made, for example, that drivers should
enter the guantity used in a book at each visit to a pump,
because this was outside their normal routine, i1t was often

neglected(#).
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Collection of data on other costs was similarly
routinised. Little thought seemed to Ee put into
consideration of the other possible methods of data
collectian; once an SOP was Esfablished, it was rarely
changed (*). The cost frameworks used were themselveslvery
infrequently adapted once set up. Even where firms had
chaﬁged to computerised costing systems, this had entailed
little change to existing SOPs; the whole system was naot
reappraised to take advantage of the increased power o+ the
computer - the manual systems were merely computerised.

Thus change was very incremental (#).

Often a great deal aof information on vehicles was
recorded, but costs, which could easily have been
abstracted from the data, were ignored. For example, most
firms kept files on the maintenance carried out on each
vehicle in their fleet. With a little additional effort,'
this could have been translated into per vehicle
maintenance cost data. Because no SOF existed, nothing was
done about it. Information that was not covered by an

existing SOF was ignored ().

In nearly every case, historic costs were used in the
calculation of depreciation. The cumulative depreciatian
of a vehicle should not just cover the price of that
particular vehicle, but the price of a similar replacement
vehicle. Because of the reliance on S0OFs, however, few
companies had convertéd to current cost accounting. It

would have taken an unprogrammed decision to build this
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into the cost framework; consequently, it was not done.
Day to day activities took precedence and continued in
spite of the fact that individuals recognised the

problems (#).

The extent of the reliance on SOFs can he further
illustrated with reference to computers. In several firms,
an individual had been given the responsibility of inputing
cost data (or at least physical data that could quite
easily have been translated into cost data), into a
computer. However nobody had similar responsibility for
analysing the ocutput. The information output was merely
contributing to infaormation overload (%), Yet managers were

continuously demanding more information(#).

The cumulative effect of the reliance on these SOPs
established in the past under a different set of
conditions, was a great deal of satisficing{*).
Organisatiocnal members did not work as efficiently as
possible because they were stuck in routines which were
designed to facilitate operational activities, but which

were slightly cutdated(%).

Behavioural theory stresses the importance of budgets and
targets as control mechanisms and precedents for
behaviour. In each of the 0O/A firmé, transport sxpenditure
was controlled by budgets set in conjunction with higher
management. The express aim of the budget was to keep

expendi ture at an acceptable level. However , as

151



behavioural theory suggests, it did not necessarily have
the desired effect. If expenditure looked like it would
exceed the budget, this acted as a signal to managers to
discover why. If the department was underspending in
relation to budget, then spending was increased. The
penalty for underspending was a reduction in the following
vear ‘s budget. The budgeted amount was, therefore, used
irrespective of the necessity for the expenditure. In same
cases, it acted as a disincentive to innavation. Transport
managers believed, for instance, that it was not worth
saving money by introducing new vehicle schedules because
not only might it affect their good relationships with the.
drivers, but it would only result in a decreased budget

allocation for the follaowing year.

A substantial degree of satisficing existed in the
setting of budgets(#). Ideally, in sach period the needs
of each department in the firm should be appraised from
base and the appropriate resources allocated. However, in
pracﬁice it appeared that each department was given a
certain percentage increase over the previous year: the
a:tuél percentage dependent not on the relative
requirements of the departments, but on the bargaining
strengths of the respective managersi(#)., Again, because of
subunit specialisation, actual cost figures were not used
in the bargaining process, but biased, selective

information (#).

Transport departments in the larger 0/A firms had their
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performance compared against other depots in the company.
The purpose of this was again to act as a control mechanism
and to provide incentives to reduce costs. In actuality,
it appeared to have the same effect as the budgets:
managers sought to stay in the middle range in the
comparisons rather than seeking to be the best in the
company. A position near the bottom of the range was
regarded as job threatening by the transport manager and so
costs were considered carefully. A position near the top,
however, was similarly undesired because once at this
position, there was pressure to remain there and questions
asked i1f - they did not. Intendedly rational control
mechanisms introduced to minimise costs, therefore,
appeared not to have the desired effect and again

contributed to a substantial amount of satisficing(#).

S.4.2.Pricing

As behavioural theory suggests, rate setting was done on a
subjectively rational percentage markup—-on—average—-costs
basis. The magnitude of the markup depended on various
factors such as the perceived level of competition, the
firm's own need for work, etc. The use of rate schedules
(S0Ps used to simplify and standardise rates across rate

quoters), routinised the whole process(*).

Many examples of catisficing were apparent throughout the

rate setting and related arcsas(*). The rate schedules wers
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zonal based and were divided into ténnage divisions for the
convenience of both the customer and the rate setter.

Rates could not, therefore, be directly related to costs.
The schedules were also often dated. The same schedule was
used for many years, updated every year by a percentage
based on judgement. This appeared rational to the rate
setters. Again, the process had become so routinised that
operators could not see the consequences of their actions
objectively. Hauliers alsoc had a tendency to quote rates
similar to those on other contracts rather than calculating
them directly from costs. Rates were also dependent on the

particular individual quoting.

Even in the case of the long term contracts, there were
many examples of satisficing. The gaining of long term
contracts can be viewed as a method of uncertainty
reduction(#) as it increases the quantity and fegularity of
work. Hauliers’' recognition of the advantages of obtaining
long term contracis was witnessed by the fact that most
hauliers had a great deal of capital equipment tied
exclusively to one customer. Rates for these contracts,
however, were only reviewed annually and again only updated
by the addition of a certain percentage based on judgement
of cost increases. As long as the rate was satisfactory,

nothing was done to change the situatien.

Obtaiming and pricing backloads was another area of

satiesficing. To obtain a backlpad, the standard procedure
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was to telephone a list of manufacturers or other hauliers
built up aver the years, starting with those closest to the
outward delivery point and getting progressively closer to
base until a load was found. Once a load had been {ouna,
the search process was terminated; it was not continued
until the best offer had been received(#). The rate
received for the job was arrived at through a process of
bargaining. Little analysis was done to ascertain whether

the rate even covered marginal costs.

Subcontracting rates were also sét by rules of thumb(+),
Usually a certain percentage was deducted from the rate at
which the work was originally offered. The wark was then
passed on to other known hauliers. The use of known
hauliers was another method of creating a negotiated
environment (#). Only reputable hauliers were given
subcontracting work. This reduces the possibility of the
haulier doing the work reneging on his responsibility, and
therefore, reduces the chances of the transport user

offering the work to another haulier in the future.

Feedback was important in both spot rate and contract
rate guoting(*). Feedback was abtained from reading trade
magazines, from talking to drivers and through
subcoentracting. It was taken into account in the

subjective markup percentage.

S.4.%. Felated Aspects
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Published Cost Tables

The non use of published tables of operating costs also
supports many of the hypotheses of behavioural theaory.
Transport providers seemed, in the main, to be aware of
many of the problems associated with the use of such
tables. It could be argued that satisficing operators
would use these formalised sources of cost information for
such purposes as costing and rate setting. This is not
necessarily so. Certain satisfactory targets need to be
met before a satisficer would use the tables. It seems
likely that the tables did not meet these targets. -Costers
comments in Table 5.4 appeared to bear this out.- The cost
tables instead, formed a rule of thumb process triggering
search (%), I1f costs were higher than those in the tables,

then search is triggered to discover why.

The information in the tables was also used far
surveillance purpases(#*#). Managers liked to read all the
information on the subject to keep up to date. The fact
that they showed them to managers and customers illustrates
their desire to give a semblance of rationality(#). It
also substantiates the hypothesis that subunitisation
occurs. Neither higher management nor customers have a
great deal of knowledge of the true costs of transport.
They are forced to rely on information from their
‘specialists’. Information received by higher management

is, therefore, biased(%).
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D.9. Summary and Model

This chapter has shown that costing and pricing behaviour
in the 18 +irms surveyed conforms quite closely with
the description given in the literature on behavioural
theory. It has been demonstrated, for instance, that
members satisficed rather than maximised, we?e intendedly
rational, tried to reduce uncertainty by creating a
negotiated environment and were adaptive organisms relying
to a large extent on standard operating procedures and
rules of thumb. Costs and prices were not controlled by
one individual seaking to maximise profits, but depended on

the interaction of many individuals each with different

" goals. Members had different methods of operating

depending on their aspirations. There were no-.-industry
wide methads of costing and pricing but a range of methods
ranging from the very proficient to the almost non
existent, each one equally acceptable to the transport

managers of the individual firms using them.

The objectives of this thesis include to discover how
perceived costs and prices are determined and to
investigate the influences on costing behaviour. Since
support for the behavioural theary is so strong on a
general lewvel, it ics logical to assume that it could
provide some insights into both the determination of cosis
and the influences on costing and pricing behaviour. It is
proposed that several variables emerge from the behavioural

theory and the on-site cbservations which could have a
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determining influence. This chapter concludes by proposing

the following model of perceived cost determination.

MODEL OF THE DETERMINATION .OF PERCEIVED COSTS
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CHAPTER &

PRELIMINARY TESTING OF THE MODEL RELATING REHAVIOQURAL

THEORY TO CDSTS AND FRICES. RESULTS FROM A SURVEY OF

THE SAME 1B FIRMS.

6.1Introduction

The previous chapter demonstrated that there was
considerable empirical evidence to suppaort the
applicability of behavioural theory to transport operators’
costing and pricing methods and approaches. It ended by
proposing a model of the determination of perceived costs
and the influences on the level of detail of costing in
terms of a set of structural and béhavioural variables.

The pu}pose of the present chapter is‘tn discover whether
there is any preliminary support for this model. It builds
upon the preceding chapter by considering costs and rates
obtained from the same 18 firms by way of a
quasi-experimental design in costing and pricing (QEDCF) ,
and relates them to the stuctural and behavioural
variables, data on which was obtained using a

questionnaire, also sent to the 18 firms.

Al though approaches to cost and rate setting were
considered in some detail in the on site visits, figures cn
perceived costs and rates were not actually ocbtained.

Also, the information obtained from the on-site visits was
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very unstructured, making inter—firm comparisons difficult.
Asking the aperators to complete a questiconnaire was a
method of formalising the data so as to facilitate
inter-firm comparisons and the linking of the variables to
perceived costs. It provides, therefore, a link between
the in-depth study of the approaches to costing and
pricing (the subject of the previous chapter) and the
statistical determination of costs;: cne of the ultimate
aims of this thesis and the subject of the following
chapter. It also acts as a kind of pilot study to the large
scale survey, by indicating the best method of abtaining
the required information in terms of the kind of questions
it would be appropriate to ask and even the exact form of

the questions.

The chapter starts by describing and rationalising the
research meéhod. It goes on to analyse the rasponses to
the REDCF and questionnaire, first independently, and then
in relation to one another. It is shown that the
structural and behavicural wvariables have a considerable
influence on costs and concludes that a full scale survey

is necessary to determine the precise relationships.

6.2. Research Method

5.2.1. Collection of data on cests _and rates.

Observations at the 18 firms showed that costs and rates
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at any one firm varied according to factors such as the
urgency of the load or familiarity with the customer. In
order to discover and understand the relationship between
costs and rates and the behawvicural and structural
variables, therefore, a method of eliciting costs and rates

for a variety of conditions was necessarvy.

The method used had to be simple, for although the
operators had pledged further help, many were somewhat
apprehensive of the value of academic studies. They woculd
not, therefore, spend a great deal of time trying to

understand the format of the exercise.

The research instrument used for eliciting costs and
rates took the novel form of a quasi-experimental design in
costing and pricing (QERCP). A GQED is described by Cozby
(1981) as "an attempt to approeximate the control features
of true experiments in order to infer that a giwven
treatment did have the desired effect". Yin (19é4) says it
may be used "in situations in which the experimenter cannot
manipul ate behaviour but in which the logic of experimental

design may still be used.”

The REDCF had to incorporate two essential features:
1) it had to be standard so the inter—-company
comparisons could be made.

2)

2) it had to be relevant to all the operators.
Designing a single BEDCF with both these propertiss proved
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to be impassible. The 18 firms had a variety of wvehicle
types (tippers, artics, etc.), aperated using different
financial systems (some were cost centres, some praofit
centres) and had a wide range of activities. A division
was, therefore, made between 0/A and H/R as this was the
most obvious differentiating factor. The final versions of

the QEDCP are shown in Appendix 4fa.

Because of the originality of this approach, the GEDCFs

are described in some detail below.

The QEDCP.

The operators were presented with a "job opportunity" based
on a certain set of conditions (see below), which they were
asked to cost and price. In turn, each of the conditions
was changed and the operators were asked to give a new cost
and price taking into account these changes in conditions.
Thus, the exercise attempted to be a realistic simulation
of the work normally carried ocut by those responsible for
costing and pricing within the firms. It was
quasi-experimental in that each question introduced aone
change to the original "job opportunity" for which costs
and rates were sought, whilst all other conditions remained

the same.

Job Opportunity (H/R)
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"It i1s Tuesday and your firm is in a relatively slack
period. A new customer asks you to transport T loads of
palleted tinned peas (retail value £3500 per tonne) weighing
10 tonnes, 20 tonnes and 23 tonmes to Newcastle Upon Tyre
for delivery on Friday. Yau_knnw backloads will be
available from Newcastle to your depot for which you will
receive £250 per vehicle. (You may assume that the loads

would fit into curtainsiders if desirsd) ™.
Points Arising

a) Tuesday was stipulated to give an idea of the urgency

of the load.

bB) A slack period was suggested to give an indication of

the workload at the time.

c) Tinned peas were chosen as this was a wvery standard
load of average value, with no special requirements such as
additional insurance, and ne handling problems such as

fragility.

d) The three weight categories were chosen as they
represented a full load for a 32 tonne vehicle (20 tonnes),
a full load for a 3B tonne wvehicles (23 tonnes) and an
approximately half load for either of those vehicles. The
32 tonne and 38 tonne wvehicles wauld be weight constrained

with these loads. The weights specified would erable

comparisons of the costs a2nd rates of a 22 tonre amd a =8
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tonne vehicle.

e) Newcastle Upon Tyne was selected as the laad
destination point as it is a large, well knrnown city, far
encugh from each of the firms to involve a considerable
level of trunking. A specific destination rather thar a
distance was stipulated as the operators would then Lnow
the sort of route this would invelve and thus the likely

journey time.

f) A backload rate was specified to make the job
opportunity realistic. The actual rate was suggested by

the operator used in the pilot exercise {see below).

g) At the suggestion of this haulier, a sentence was
included at the end to the effect that the loads would fit
inte a curtainsider. This was purely for clarification

purposes.

h) The specification of a new custemer signified that spot

rates should be guoted.

Subsequent Questions

Following the job opportunity, the person(s) responsibile
for costing and pricing in each firm was asked to answer 12
questions. The raticnale for gquestion 1 will be described

bel ow. As the subsequent questions follow the format of
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this first question, only the changes will be described.
Buestion 1

a) How much would it cost you to transport each load to
its destination assuming you could find no other goods to

send along with the 10 tonne load?

b) What type (e.g. artic 3+2) and maximum GVW of vehicle
would you use for each load (please state if not a vehicle

in your fleet)?

c) What price would you charge for each load assuming you

allow no discount for transporting these loads?
d) Would vou prefer to subcontract these loads?

Comments

Fart a) asked the respondent to assume that no other
goods were sent along with the 10 tonne load to indicate
that this load must be taken by itself

Fart b) was designed to show whether a 32 tonne or a 38
tonne vehicle would be used sc that costs and rates could
be related to GVW.

Fart c) sought to determine whether the job opportunity

was within the operators’'save chapéb normal realms of wori:.

The remainder of the questions asked for the same



infarmation given a change in one of the conditions aof the
job opportunity. The rationale for the changes is as

follows:

Question 2 asksd the respondent to assume that instead of
peas, the cargo was (i) costly precision goods (retail
value £1500 per tonne) and (ii) ch=ap newsprint (retail
value £100 per tonne). This question sought to ascertain
the influence of the cargo’'s value on the price charged.
Precision tools and newsprint were specified because they
were both examples of heavy products which would weight

constrain the vehicles.

Questiaon 3 increased the urgency of the loads by
stipulating delivery on Wednesday and stating that they

would only be ready for collection at 4p.m on Tuesday.

Question 4 sought to discover the influence of
availability of work by asking the respondent to assume
that their company was busy rather than being in a slack

pericod.

Question 5 asked the respondent to take one load of 20
tonnes a) 100 miles b) 400 miles and c) 430 miles, rather
than taking three loads to Mewcastle. The purpose of this
question was to discover the influence of distance on price

and cost.

Question & asked the respondent to assume that the jaob
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was for a regular customer who accounted for 3I5% of
business. It sought to gauge the influence on price of

regularity of custom.

In question 7, the respondent was asked to assume that no
backloads were awvailable. Thus it sought to determine the

difference made to rates by the absence of backloads.

CQuestion B introduced heavy traffic conditions which
slowed the journey by 2 hours. The rasponse given to this
question was designed to show the effect of actual as

opposed to expected changes of journey time on rates.

Question ? concerned the issue of volume constrained as
opposed to weight constrained loads and asked the
respondent to assume that the loads were bulky toilet

rolls.

GQuestion 10 asked the respondent to give an estimate of
the fair price for the job. Hauliers constantly complained
of rates being too low to make any profit. The purpose of
this question was to see how close actual rates were to

desired rates.

Finally, question 12 sought to discowver whether hauliers
believed they had the most efficient vehicle faor the jcb
and if not, what vehicles they would have liked and the
di*fe?ence this would have made to the cost and prices

quoted before.
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A draft versién of both the REDCP and the Guestionnaire
(see below) was taken to the most helpful operator aon the
initial visits. He was asked to complete the exercise and
to say what he understood to be the meaning of each
question. Belson (1982) has shown the importance of asking
what respondents understand to be the meaning of questions

and not merely whether they understand them.

Own Account GEDCP

Standardisation of the H/R QEDCF was relatively simple
because H/R firms normally carry a variety of goods and
would, therefore, be able to envisage carrying a standard
product, such as peas, to any location specifisd by a
customer. This is not the case for 0/A opergtors. Most
carried solely their own products to fairly fixed
locations. Their operations were much more rigid. To deal
with this problem the 0/A questionnaire was made specific

to the operators’ own products.

Since the rationale behind the QEDCF waz the same as that
for the H/R QEDCF, and some of the questions were the same
{except insofar as the product they are asked to carry was
different), descriptibn of the OrA QEDCF will be kept to a

minimum. The complete BEDCP is shown in appendix Za.
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Job Opportunity

"It is Tuesday and your firm is in a relatively slack
period. A new customer asks you to transport three loads
of ....iiieieiiaa.... weighing 10 tonnes, 20 tonnes and 23T
tonnes to Newcastle Upan Tyne for delivery on Friday. You

know that it will be impossible to obtain backloads.™"

Space was thus left for the insertion by the researcher
of the product manufactured by the cnmﬁany. For example,
where the product was beer, "packaged beer" was inserted.
It was stated that no backloads would be obtainable as some
of the firms visited could not carry backloads because, far

instance, they had empty barrels to return.

The main differences from the H/R QEDCF were;

1} the questions varying the value and bulk of the load
were omitted because of their irrelevance to 0/A operators.
2) the question concerning regularity of custom was changed
to one which asked them to assume that the customer
accounted for a large proportion of the market for their
product.
3) In the H/R QEDCF, one of the variations wag to assume
that no backloads were available. In the 0O/A simulation,
the variation was to assume that backloads were

availablea.
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Praoblems with the 0/A QEDCP.

Since the 0/A and H/R BEDCPs were very similar, a pilot run
was not carried out. This, however, proved to be a
mistake. One operator wrote on his returned form "only
applicable to public hauliers." A telephone call to this
operator confirmed that he had not realised that the
simulation referred to the transportation of his own
product. The same call revealed another problem:; some of
the 0/A operators were regional bases of larger companies.
Asking them to give a cost and price for transporting goods
to Newcastle (an area far outside their geagraphical
coverage) was, therefore, unrealistic. On further
consideration, it was also felt that asking firms without

38 tonners to transport 23 tonnes of goods was unwise.

Telephone calls were thus made to all the 0O/A operators to
rectify the situation. The Newcastle location was

changed to Flymouth in thaose cases where the respondents
were regional bases. The delivery location of one firm
located particularly near to Plymouth was changed to
Fenzance. It was made clear to all the firms that the
QEDCF referred to the transportation of their own goods.
The firms without I8 tonners were asked to ignare the 23

tonne load.

[

&8.2.2. Collection of data on the structural and

behavioural wvariablss.
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Data on the structural and behavioural variables
influencing costs and prices was collected by means of a
questionnaire which was sent to the operators aleng with
the REDCFP. Some of the data had already been acquired
during the initial visits. However, because in many cases,
a year had elapsed since these visits, the questionnaire
duplicated some of the information originally obtained.
Also, the information previously obtained was not
standardised between firms (i.e. exactly the same questions
had not been asked of all the operators). A questionnaire
would provide this standardisation as well as testing

questions for the large scale survey.

A very important aspect of the research design is
establishing that the questianna?re wording is wvalid
(Weisberg and Bowen 1977). Construct wvalidity is achieved
by "establishing correct operational .measures for the

concept being studied." (Yin 1984).

Operationalising the variables, particularly the
behavioural variables, proved to be a difficult task
because fhere were no precedents in the literature.

Wording the questions so that they would relevant to the
operators and sco that their exact meaning would be
understood, was greatly aided by the initial visits, These
provided a frame of reference on the kind of actiwvity which

could be used as an example in the gquestions.
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Knowledge of the industry obtained from the visits enabled
much use of the closed ended or multichotomous questions.
Canrell and Kahn (1%9468) say that closed ended questions can
best be usesed where; a) there are a limited number of known
frames of reference from which the respondent can answer
the question. b) within these possible frames of
reference, there is a known range of possible responses.

c) within this range there are clearly defined choice
paints that approximate well the #csitions of the

respondent.

Where these conditions were satisfied, closed ended
guestions were used in preference to open ended questions
as they would ease the burden of work on the respondents.
As Churchill (1983) points out, the probability of someone
answering a question partly depends cn_the amount of work
involved in producing an answer. Given that a considerable
amount of work was needed for the simulaticn, it was
important that work required on the guestionnaire was
reduced to a minimum. Open ended questions were only usad

when there was no obvious range of responses.

The questionnaire was divided into 8 sections, =ach
section corresponding appproximately to cne of the
variables propocsed in the model outlined at the end of the
last chapter. In order to increase construct wvalidity, esach

variable was covered by sewveral questicns.

As with the BEDCF, it was necesary to devise two
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guestionnaires, one for the H/R operators and one for the
0/A operators. Maximum comparibility was maintained by
minimising the number of gquestions that differed between

the two questionnaires.

The following paragraphs briefly describe the 8 sections
of the questionnaire. Throughout the description, the H/R

format will be used.

Questionnaire

Section 1 sougﬁt to determine the level of competitive
pressure as viewed by the respaondent, where competitive
pressure comprises the direct level of perceived
competition from other operators as well as the more
indirect competitive pressure from the external
environment, such as the general state of the ecanomy.
Questions 1.1 to 1.4 gauged the perceived 1level of competition
directly while guestions 1.5 to 1.7 gauged the wider

competitive pressure bearing on the firm.

Section ¥ sought to give a thorough picture of the
information gathering, or search process. Questions 2.1
and 2.6 scught to discover whether operators monitored
cther hauliers’ costs and rates, gquestions 2.3 and 2.7 to
find out how and questions 2.4 and 2.5 to discover why.
fuestions 2.8 and 2.9 considered the monitoring of general
transport news. Question 2.8 included a dummy option

(option gq) to test the hanesty of the respondents.
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Sections 3 and 4 covered the stated goals of the

operators, how they were formalised (budgets and targets)
and incentives for achieving them (performance monitoring).
The stated goals of the operators were covered by questions
3.1, 4.1 and 4.4. Ruestion 3.1 asked operators to state
what they considered to be the obijectives of their firm,
whilst questions 4.1 and 4.4 sought to determine whether
operators sought to minimise costs. The questions were
interspersed between sections so that the one gquestion did
not influence the answers to the others. Q@uestions 4.2 and
4.3 concerned the formalisation of the goals. It asked
about the frequency and methods of setting budgets and
targets. GBuestion 4.3 sought to determine the incentives
for achieving them. The latter question along with
guestion 5.2e sought to discover the level of performance
monitoring and the pressure on individuals to minimise

costs.

Section 5 contained a series of questions on the structure
of the firm inr terms of the geographical coverage, the
rigidity of the management control systems and departmental

hierarchy.
Section & covered the management structure. It sought to
detzrmine the level of owner involvement in the firm as

well as the legal form of the company.

Section 7 covered the educational achievements and
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experience of the respondents.

Saome of the questians on the 0/A questionnaire differed
from those on the H/R guestionnaire, but the structure of .

the questionnaire remained the same.

The questionnaire and QEDCF were sent to the 18 operators

along with a covering letter (shown in appendix 4c).

FReplies were received from 14 operators, al though the

CGEDCP was only caompleted fully by eleven.

&.3. Results

The following pages summarise the results from the
questionnaire and analyse the responses from the QEDCF.
The reader is referred to the chapter appendix for a more
detailed presentation of the results from the

questionnaire.

&.7.1. Results from the guestionnaire

The purpose of the questionraire was to standardise and
crysfallise many of the observations of the previous
chapter te enable intercompany comparisons through
statistical analysis. Because of this, discussion of the

results from the questionnaire is minimised as it would, in
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most cases, merely be duplicating the discussion of the
previous chapter. Discussion in this chapter is mostly
confined to the relevance or validity of the guestions. A
detailed discussion of all the results is to be found in

Chapter 8

The follawing considers the replies from the 14 respondents.

a) Competitive Pressure

As would be expected, the level of competitive pressure
was viewed as being high by most operators. When asked
directly about the level of competition, 377Z stated that it
was either "extremely" or "very" intense. However, when
asked how many direct competitors they had, the replies
were surprisingly low, ranging from O to 10 and averaging
4, Most.H/R operators stated that their main competitors
were very similar to them in terms of size, type of vehicle
used, range of activities and geographical location. Thus
direct competition was perceived as intense but confined to

a relatively small number of like competitors.

Considering the wider aspects of competitive pressure, 79%
of the operators stated that the road haulage industry was
either "fairly" or "very" depressed. Furthermore, the
national economy was also viewed as depressed, though
slightly less so than the road haulage industry. Despite
this gloomy picture, 374 of the operators were aptimistic

for the future, stating that they expected business to
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"improve in the coming vyear.

Overall, H/R operators perceived the level of competitive
pressure to be more intense than the 0/A aoperators,
the smaller firms perceived it to be more intense thar the
larger firms and owner managed firms viewed as more intense
than non owner managed firms (though in this study, the
smaller firms were generally the owner managed firms which
were also often the H/R firms). These results certainly
coincide with the view obtained from the initial on-site

visits, which suggests that the questions were valid.

b)Y Information Handling

All except one operator tried to find out haulage rates
charged by other operators. To do this, they used several
methods in conjunction, but the most popular were by
talking to other operators and by talking to customers.
The main reason given for monitoring rates was nat
to keen their own rates competitve, but "out of interest".
Other operators’™ costs were maonitored by only &47% of the
operators. figain, those who monitored costs did so using
several methods in conjunction; the most popular being
through published cost tables and, again, by talking to

other operators.

Operators also gathered more general transport information

by subscribing to and reading transpert magazines such as
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Commercial Motor (CM) and Motor Transport (MT). All the
operators received at least two such publications and three
of them received five. Many of the operators also attended
conferences, courses and other meetings to keep up to date

with the transport news.

Thus, most of the operators were keen to gather
information on costs and rates as well as general transport

issues.

c) Objectives of operators

The most popular stated objective (ticked by 8&%Z of the
gperators) was to provide a good service to their
customers. This was followed in popularity by maximising
vehicle utilisation. By far the most popular financial
objective was toc maximise return on capital (ROC), with 647
of operators stating that this was a major objective. This
compares to only Z6% of operators who stated that
maximising profits was a major objective. In fact, as many
operators admitted to seeking only to make an acceptable
level of profits as stated seeking to maximise profits.
Furthermaore, 22% of the gperators stated that they did not

seek to maximise any of the financial objectives.
In response to the gquestion "do you try to minimise
costs, keep costs within budgets or keep zosts at an

acceptable level", 29% of the operators admitted to not
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seeking to minimise costs. This is a high percentage
considering firstly that thére is likely to be same
pressure on operators to say that they tried to minimise
costs arnd secondly tha£ a few more operators may have

admitted to not succeeding in minimising caosts.

Thus, it was shown in the previous chapter that
satisficing was prevalent among the operators visited.

This section shows that operators do not mind admitting
that this is so. If it is assumed that those operators who
did not bhave cost frameworks were satisficing, then it is
not necessarily those who satisfice that admit to doing so.
However, it is the subjective perceptions of the operators
that are important anmd this section demonstrates that

operators will answer questions on this subject honestly.

d) Budgets and Targets

A total of 70% of the operators said that they had targets
for their major objectives. 0f these, 78% revised them
only annually. Operators use of budgets was similar, with
777 of the operators stating that they had budgets for both
current and capital expenditure. Again theough, most
updated them only annually. All but two said that they
were calculated from-scratch. Frem the on site
obserwvations, this is a true picture except that fewer

operators said that they calculated budgets from scratch.

]
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e) Performance Monitoring

Three of the seven operators with more than one depot had
their performance compared with other depots in the
country. The most common functions of head office were to
analyse the depot’ s perfarmance data (done in & of the 7
cases), to set budgets for the depots (5 of the 7 cases)
and to specify the form of their costing systems (4 of the
7 cases). Thus, head aoffices had quite a high degree of

cantrol over the depots.

) Education

Most of the operators had few formal educational
quélificaiinns. Only 14%Z of them had 'A° levels or above
and 45%Z had no formal educational qualifications at all.

On the other hand, most of the respondents had a great deal
of experience in the industry. Thirty six percent of them
had been in their respective firms faor more than 20 years
and the overall average was 14 vyears. Thus, the person
responsible for costs relied more on experience than on

formal education.

g) Structure

The number of vehicles based at the respondents” cepots
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ranged from B8 to 100. There was no real difference between
the numbers in the O/A and H/R depots. However, if the
number of vehicles in the respondents’ entire companies are
caonsidered, the 0/A respondents were larger than the H/R
caompanies. As would be expected, since trangport is only a
small part of the 0/A companies, 0/A operators had many

more employees than H/R operators.

All but one of the H/R operators were laocated solely 1in
the South West of England. This contrasts with the 0/A
operators of which only two were based solely in the South

wesf.

b.3. 2, Results fraom the GEDCF

The results of the 11 fully completed REDCPs will be
analysed by first considering the questions relating tao

costs and then considering the qQuestions relating to rates.

The costs per mile given by the 11 operators for the basic

job oppartunity are shown in Table &6.1.
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TABLE &.1.

COSTS FER MILE FOR THE BASIC JOER OFFORTUNITY

pence

! Firm 10 tonne load | 20 tonne load 23 tonne load

3 !

b7 92 : 9z 92

P12 S4 i 80 87

bo1a BS : 85 85

110 89 : 103 103

;15 5 54 170 -

C16 g 100 118 -

: 2 - S8 72 78

: 3 ; 72 97 10S

S SR S3 66 2 !
: 6 i 100 100 100 g
: 7 43 &5 72 ;

Direct comparisons cannot be made_between firms because of
the mileaqe factor (i.e. each firm was a different distance
from its delivery point), which distorts such analysis.
However, although inter—firm comparisons of absolute costs
cannat be made, caomparisons of percentage changes in costs
from that given in the original jab opportunity, are

perfectly valid.

Table &.2 shows the difference made to costs by load

size.



TABLE 6.2

DIFFERENCE TG COSTS PER MILE MADE EBY LOAD SIZE

percentages

Firm Increase from Increase from 1
10T ta ZOT (100%) 20T to, 23T (1354) §

17 o) 0
12 48 ! 9 )
14 0 : 0 :
10 16 ! 0 5
15 215 - i
16 18 | - §
> 24 8 5
3 35 8 !
4 25 ? |

7 S1 ; 11

Considering first the change in costs resulting from the
increase in load from 10 tonnes to 20 tonnes, (i.e. a 100%
increase in payload), the cost increases range from 0% to
218%, quite a considerable range. Three of the eleven
operators stated that the load increase would make no
difference to costs._ This is partly'explained By the fact
that two of these operators stated that they would use the
same weight vehicle for both loads. Most of the firms said
that the percentage increase in costs would be
substantially less than the percentage increase in payload,
suggesting the existence of considerable economies of scale

at the individual vehicle level.

There was greater agreement on the increase in costs of
carrvying.- a 23 tonne load as opposed to a 20 tonne load.
Four of the five H/R cperators gave a response within three

percentage points of each other. They agreed that a 2=

tonne load using a 38 torne wehicle would cost
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approximately 9% more to carry than a 20 tonne load using a
22 tonne vehicle. Unlike the H/R operators, nomne of the
0/A operators said they would use a 3B tonne wvehicle for
the 23 tonne load and a 32 tonne vehicle for the 20 tonne
load. It is difficult, therefore to make direct

comparisons of the cost increases for the 0/A operators.

Variation of costs with distance

Figure 6.1 shows how costs per mile vary with mileage.

tUnlike the costs given in the original job opportunity,

costs shown in fig 6.1 are directly comparable. Figure
6.1 shows that there were considerable differences in costs
between firms. The cost per mile for 100 miles ranged from
63p to 218p and averaged 107p. Over 400 mileg, cost per
mile ranged from 68Bp to 109p and averaged 83p. Whilst for
450 miles, costs ranged between 46p and 112p and averaged
B2p. The range of costs was, thus, much less in the 300

and 450 mile categories than in the 100 mile category.

The wide range of costs belies the considerable agrzement
between saome firms on costs. In the 120 mile cat=gory,
three firms said the trip would ccsf £1 per mile. In the
400 mile czategory, four operators agreed on 75p per mile
and a fifth said 70p. In the 430 mile category four

operators agr=ed on a cost per mile in the range 73p to
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FIGURE 6.1

RELATIONSHIP BETWEEN COSTS AND MILEAGE

COSTS PER MILE
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The main difference between the costs given by the 0/A4
operators and those given by the H/R operators was the
greater variation in costs in the 0O/A case, as shown by
Table 6.2

TABLE &.3

STANDARD DEVIATIONS IN COSTS - RY TYFE OF FIRM

pence
100 miles 400 miles 450 miles
H/R S.47 3.5 12.79
0/A 56.55 16.05 18.93
All QOperators 40.26 14,00 15.28

In the 100 mile category, the standard deviation in costs
was far greater in the 0/A case_than in the H/R case. The
difference is far less pronounced in the 400 and 450 mile
catggnries. An explanation for the greater var;atian in
costs in the 0/A sector could be that the H/R operators
were asked to carry a standard product (peas), whereas the
0/A operators carried a greater variation of products.
Overall, however, there was very little difference in costs

between H/R and O0/A operators.
The relationship between costs and mileage is further

illustrated in Table 4.4 which considers the changes in

cost per mile between the distance categoriss.
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TABLE &.4

CHAMGES IN COST PER MILE OVER DISTANCE

percentages
Firm Increase from Increase from
100 to 400 miles 400 to 4350 miles

17 -25 -12

12 0 0

14 0 Q

10 2 -1

135 - -

16 ~S0 3 ’
2 =3 7

z ~-14 -1

4 -25 =3

6 o 0

7 -25 -1

Table &. 4 shows that in three cases the ccét
per mile was invariant with mileage. Seven of the firms
believed there to be econamies of distance, especially
between 100 and 400 miles. Three firms, however, estimated
that cost per mile would increase as mileage .increased

between particular mileage categoaries.

Again, there was some agreement on the magnitude of the
changes in cost resulting from an increase in the mileage.
Three firms agreed that costs would decrease by 257 as
mileage increased from 100 to 400 miles and four firms said
that ceosts per mile would decrease by 1%Z as mileage

increased from 400 to 450 miles.
Relating costs fo distance can probably best be achieved

using regression analysis. The regressior of distance on

cost gives an equation in which the censtant can be
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interpreted as the standing costs and the coefficient as
the running cost per mile. Regressing distance on cost
using the costs given for 100, 400 and 450 miles (which
assumed a 20 tonne load) and the costs and mileages given
for the 20 tonne load from the original job opportunity
(i.e. giving 41 observations from 1! firms), gives the
following eguation, where the figures in brackets are T

statistics:

COST = 15.3 + 0.843 MILEAGE

(0. 64) (13.3)
rR*= g2% (adjusted for degrees of freedom)

The equation suggests that standing costs for transporting
a 20T load are £15.3 whilst running costs are B4p/mile.
The standard error of the constant is very high giviﬁg a
correspandingly low T—statiéti:, indicating that the
canstant is not statistically significant at the S7% level.
This may be because operators do not take standing costs
into account when costing, which the previous chapter
showed to be partly true. However, it may also reflect the
fact that no costs are given +or mileages below 100 miles,
so the intercect is subject to a substantial degree of
variance. The mileage coefficient is very significant.

The high value fcor Rl shows, as expected, that there is a

high correlation betweern cost and mileage.

The equation above includes costs iven by those usin
r
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vehicles other than 32 tonners to transport the ZOT load.
Using only the cost data given by those using I2 tonners,

the regressicn equation becomes:

COST = 17.3 + 0.882 MILEAGE

-
-~

R = 88.7%4 (adjusted)

The equations are very similar, though surprisingly, the
running cost element is greater when only the IZ2 tonners
are used than when the mixture of 38 tonners and 322 tonners

are used.

Cooper and Doganis (1985, published subsequent to this
study), considered the cost of transporting goods varicus
distances using 32 tonne vehicles. They asked each of the
18 London based firms in their study to cost a selected
trunk run which the firms in question performed frequentiy.

Regressing distance against cost gave the equaticen:

COST = 26.44 + 0.424 KILOMETERS

or COST = 26.44 + 0,678 MILEAGE

Y

R™ = 957

Cooper arnd Doganis, then, estimated that rurning costs
were lower and standing costs higher than those found in

this study. Thus, at low distances (between 25 and 100
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miles}), the two equations give very similar costs, but as
the distance increases, costs given by the equation based
en this study get progressively higher than those given by
the Cooper and Doganis equation. COne possible explanaticn
for the differences in the equations would be that
operators in the South West have different costing
practices than those in Londoen and include more costs as
running costs and fewer as standing costs than those in
London. This might be the case if, for instance, operators
in the South West hired more casual labour than their
counterparts in London. Since neither study used a
representative sample, however, there is no real reascn to

expect that the two equations would be equal.

Rates

Cnly one of the 0/A operators gave rates. The rates given
by the exceptional firm were fixed i.e the same rate was
given for transporting the 10 tanne load as the 2T tonne
load and they were totally invariant with the changes in
conditions. They were, therefore, omitted from the

analysis.

The rates per mile given by the & H/R operators are shaown

Tabie &6.5.
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TABLE &.35.

RATES PER MILE OF THE H/R OFERATORS

pence
Firm\ Load 10 tonnes 20 tonnes 23 tonnes
Size

2 78 104 115
= 86 136 152
q &6 Q2 105
& 48 7 111
7 48 78 1
2 134 168 176

Again because of the mileage factor, direct comparisons
cannot be made between firms. Instead, percentage changes
from the rate given for the original "job opportunity" must
be considered. Table &.6 shows the difference made to
rates by load size.

TABLE &.4&

DIFFERENCE MADE TO RATES BY WEIGHT 0OF LOAD

Firm Increase from ' Increase fram
10T to 207 (100%L) 20T to 23 (154

2 33 il

= =8 12

4 z9 14

& 102 14

7 &3 17

9 25 4 ]

The increase in payload from 10 tonnes ta 20 taonnes
elicited a considerable range of rate increases from the
H/R operators; from 254 to 102%. The percentage ingresase
in rates was, in most cases, considerably l=sss than the
percentage increase in payload, suggesting that consumers
receive some of the advantages gained from the economies of
scale. As with costs, there was far more agreement on the

rata increases subsequent upon the pavyload incresase from 20
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tonnes to 23 tonnes. Mest of the operators said that they

would increase by about 13%.

Subsequent Ruestians

The percentage change in rates from the rate given for the
original- job opportunity fallowing the changes in the
firms® demand and supply conditions are shown in Fig 6.2

(a) to (d).

Fig 6.3 shows that firms do not respond to all changes in
demand and supply conditions in the same way; i.e reaction
to an increase in the urgency of delivery of the load is
not the same as the reaction to an increase in the value of
the cargo to be carried. Changes in the urgency of the
load, the regularity of custom and the availability of
backloads caused the greatest reaction in terms of the
numbers of operators who changed their rates as a result of
the changes in these conditions (4 operators cut of &).
Understandably, the withdrawal of the backload caused the
greatest reaction in terms of the magnitude of the rate
increases, ranging from X to 1Q0%. The two firms that
showed no rate increase follawing the withdrawal sf the
backload said that they would now prefer to subcontract the
loads. Thus all the operators reacted in some way t3 a
withdrawal of the backloads, but the reaction was different
between firms.

An increase in the urgency of the loads to be transported
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FIGURE 6.2a

TO RATES BY URGENCY OF LOAD
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FIGURE 6.2c
DIFFERENCE MADE TO RATES BY FIRMS' NEED FOR WORK
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alsao caused quite a reaction. In this case, the change in
rates ranged from 3% to 48%, again gquite a substantial
difference. As in the case of the withdrawal of backloads,
the two firms who said that rates would not increase a a
result of the increse in urgency of locads, stated that they

would now prefer to subcontract the loads.

Four of the six firms stated that they would decrease
their rates if the job was for a valued customer. The
range of the rate decreases was quite narrow — fraom 2% to
104 and the average was around S%. Again, this shows,
hawever , that rates were fairly sensitive to changes in the

conditiaons of the custnmér and the firm itcself.

Rates were least sensitive to a change in the value of the
carga to be carried. Only cone firm said that they wculd
increase their rates if the value of the cargo increased

fraom £500 to £1500 per tonne.

Overall, the magnitude of the rate changes seemed to bear
litle relation to the weight of the load. In some cases
the average percentage increase in rates for the Z0 tonne
load was greater than that for the 10 tonne load, but this

was by no means alwavys the case.

The above analysis has shown that firms react in different
ways to changes in the demand and supply conditions facing
them. Twa firms chanced their rates on svery occasion

except for a change in the value of the load, and changed
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them by a different percentage according to the weight of
the load. They both, however, made no differentiation in
rate increases between an increase in the urgency of the
load and their firm‘'s need for work. Thus, for these two
firms, rates were sensitive to chanmges in the demand and
supply conditions facing them. At the= other e=sutreme, one
firm changed its rates only in response to a withdrawal of
the backloads; its rates were completely insensitive to
changes in other conditions. Two firms preferred to
subcontract the loads rather than to increase_rates. Thus,
some firms react to change in conditions by alter;ng their
rates to suit, and others prefer to maintain their rates at
a constant level and subcontract the loads in order to

achieve this. Yet other firms do a mixture of the two.

Figs &.3 and &.4 show respectively, the percentage
increase in rates from the original rate for the job to
give the respondent what they consider to be a fair rate
for the job and the maximum percentage reduction from the

original rate that they would accept for the job.

Only three of the six firms said that they thought rates
should incre=ase to give them a "fair rate". The other three
firms desired rate increases of between 8% and 467%.

Overall then, rates do not appear to be as "unfair" as the
transport press suggests. This is supported by the fact
that 4 of the & firms said that they would be prepared to

acc2pt a lower rate for the job. The percentage decr=ases
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FIGURE 6.3

PERCENTAGE INCREASE IN RATES CONSIDERED NECESSARY TO GIVE A FAIR PRICE
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i anged fram 3% to 9% and averaged sbout S¥.
LS assLon

The results drom thissinhdépth sUrvey are again sugporliive
3t Lhié behaviour ol theory. Where costs wera diractly
coampar able between firms, it was shown $het, they difieqed

sarg: derabl / betweed firms. Costsz s & cuisinaticon ot all

ul

thw staridaird operating procedures used i running the
EUSi.ni‘e% and in the collation of costs. 6s ea_c_-ﬁ firm h..as_;
sli1oltitly differing methods of dpekafimg_and'cafqulatinn
costw, 2ack firm has different costs: Similarly witp the

Pi=r L mateage 0TS in costs hetween lasds,

Benavioural theory (as discussed irn CHapter 4) states that
rates are defermipeﬁ on a subjective markUpron—évéfage—ccst
basis. The precise magnitude of the markup, it says,
depends on perceptions of what the market will bear andg
this in turn is obtained from feedback from the mar ket .

The findings above are certainly consistent with this
scenaria. Rates were fairly sensitive to changes in'démaﬁd
aitd sdpply conditions faciﬁg the firms, and the responses,
in terms of changes in rates, differad accord:ing ‘to which
particular condition changed. As would be expected, the

charges 1n rates following any wone hange in  céndition

differvd botween fifms; the rate setters each had a

different perceplion of what hg market Wwould bear and thus

what constituted a "rational"™ vale increase.
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b5 E, Relating the questionnaire and the GREDCF

Havirng considered the results of the Questionmairs and the
QEDCF separately, the next stage is to relate the two.
With such a small number of firms, any relationships.
emerging are unlikely to be statistically significart:; they
can merely be suggestive. Since rates were ority cbtained
tor 6 ficme, it was not possible to make =ven tentative

suggestionzs ag to their determinatiocm. this cectiron,

therefore, is concerned only with costs.

A preliminary stage to linking costs to the wariables
under =tudy i3 to group the firms in terms of lilencsz on

actt individual variable. Im the questionnaire, sach of rthe

Mt

variables was covered by several difierent questions. [a]
methnd of combining the answers to give an overall measure
tor each variable was needed. The use of cluster analysis
was considered to deal with this, but as this would have
involved asssianing somewhat arbitrary values to concepte in
the questicnnairs, it was decided that informed Judgement
would be equally wvalid. Accordingly, each firm was
assigned a binary value for each variable according to
whether there was a high or low presence of that wvariable.
The criteria used for assigning a value of | {indicating

that there was a high presence) were as follows:
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iVariable _ Criterion,

Management Any indication of owner management
Structure i.e. affirmative answers to
questions 7.1 or 7.2

Competitive | Competition extremely or very 2 out of 3
Pressure intense = 1 ) ones =
Road haulage ind. fairly or very averall 1
depressed = 1 {
Economy fairly or very depressed
= /
Stated Maximise profits or R.0O.C.
Goals *

Information | Monitor both rates and costs
Handling

Budgets and | Written budgets and targets

Targets
Structure More than 20 vehicles
Education . Formal qualifications abeve ‘0" levels

t

SRS SR N

¥ Those with more ambitious goals are henceforth referred
to as high aspirers and those with lawer ambitions are
referred to as low aspirers.

The assignment of a binary  value tao each firm for eaeh
variable results in a binary matrix which effectively
divides the firms into two groups for each variable (i.e.
one group of firms with 2 high presence of a particular
variable and one with a low presence). Using this binary
matrix, the inter—érnup differences in costs can be
calculated to gauge the sensitivity of costs to each
variable. The results of such a calculation faor the 100

mile category ares shown in Table &.7.
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TABLE &.7

DIFFERENCE TO COSTS MADE BY ARSENCE OR FRESENCE OF STATED

VARIABLE
Variable Number in group Cost per mile
Qwner managed & 2?1
Non owner managed S 124
High information handling 4 1046
Low information handling 2 110
Use budgets and targets 7 117
No budgets and targets 4 Q0
High performance monitoring 3 102
Low performance monitoring g 109
High education 4 84
Low education 7 120
High competitive pressure 8 108
Low competitive pressure 3 ’ 105
'Large 7 F=
Small 4 132
High aspirers 8 114
E Low aspirers 3 88
1

Table 6.7 shows that for any one wvariable there are
considerable variations in costs between groups. Costs for
large firms are, for instance, Z%9p/mile lower than those
for smaller firms, whilst those firms with owner managers
have éosts which are IZSps/mile lower tham those without
owner manragers. None of the nter—-group cost differences

are statistically =ignificant. This probably reflects the

small numbers involwved.
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Table 6.7 considers the variables individually. While
this is adequate for a preliminary analvysis, some method of
combining the variables to analyse their joint influence
would be useful. One method available is cluster anaiysis.
As this is wused considerably in the following chapter,

a brief description of the method follows.

Cluster analysis is a method of numerical taxonomy whose
development can be mainly attributed to Sokal and Sneath
(197Z3Y . It is described by Aldenderfer and Blashfield
(1984) as "a multivariate statistical procedure that starts
with a data set containing information about a sample of
entities and attempts to reorganise these entities into

relatively homogenecus groups.

There are now literally hundreds of clustering methods
which have been devised for many different subjects and
purposes. 0One of the problems with cluster analysis is
that each method can vyield a different set of clusters.
(Everitt 1980). In this study, two methods were used -
single linkage and Wards method. BEoth these methads are
"hierarchical agglomerative® methods i.2. "they start cut
with N single point clusters. At the next stage the two
most similar points are placed in a cluster. At each step
the proximity matrix is recalculatec in order to campute
the relationship of the new clusters with the rameining
entities. At the end of the process all N points are

grouped in one larger cluster." (Jain =t 21, 1982).
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Another proklem with cluster analysis is that there iz a
lack of reliable statistical tests for the significance of
the clusters. A consequence of this is that the optimail
method used and the optimal number of clusters considered
have to be decided on largely heuristic grounds. As Mather
(1976) states "as with most exploratory work, common sense
and a knowledge of the phenomena under investigation are
mast important; servile reliance on the result of an
arbitrary optimality measure is not likely to reveal
anything of fundemental importance." The clusters which
emerged from the single linkage method seemed intuitively
less sensible than those which emerged from the use of
Ward’s method. For several of the variables the single
linkage clusters consisted of a couple of single entity
clusters and one large cluster. This was inappropriate for
the purpose of analysis. Wards method was, thersfore,

adopted for use throughout.

Using the binary matrix obtained above, cluster analysis
was used to group the firms inte two clusters. The

emerging clusters were:

Cluster 1 Cluster 2
Firm 17 Firm 14 Firm =
Firm 12 Firm 15 Firm 4
Firm 10 Firm 15 Firm &
Firm 7 Firm 2
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Cluster 1 comprised firms who had more than average owner
managers, education, budgets and targets and were larger.
Cluster 2 consisted of those which had higher aspiration
levels, monitored costs and rates and had their'performance

manitored.

In all three mileage categories, cluster 2 firms had
higher costs per mile than cluster‘l firms. The
inter-cluster cost differences were greatest in tbe 100
mile category, as shown in Table &6.8.

TABLE &.8B
INTER-CLUSTER DIFFERENCE IN COSTS

Costs per mile (p)

100 miles 400 miles 450 miles
Cluster 1 84.5 73.24 70.5
Cluster 2 110.0 89.0 Q0.0

Again, the differences are not significant because of the
small numbers involved. Hoﬁever, the analysis suggests that
the variables under scrutiny certainly have some influence
on costs. It suggests that a combination of bigh
education, owner managemement, budgets and targets and
large size serve to keep costs at a lower l=vel, whilst a
combination of high aspiration lewvels, monitcring cof costs
and rates and high performanc=e monitaring makes cests
higher. This is reasonably consistent with the individual

variable influence analysis of Table &.7
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Another method of combining the variables to determine
their joint influence on costs is regressicn analysis,
although because of the small numbers involwved, such
analysis can only be suggestive. Again using the binary
matrix obtained above (indicating that each variable was
entered as a dummy variable), three regression analyses
were undertaken with the cost per mile of transporting 20
tonnes aof goods 100 miles, 400 miles and 450 miles as the
three dependent variables. Summary results of the analysis
are shown below where the figures in brackets are

T-statistics. The full results are shown in Appendix 5.

100 miles

COST/MILE = 345 - 143 b - SS.5 h - 25.5 1 - 95.8 m +
(6.75) (=4.53) (-4.44) (-2.04) (-32.8&)

78.7g — 42.5f - 101d - 7.1e
(4.51) (-2.38) (-B8.732) (-0.61)

rR! = 99, 0%
or 94.97 adijusted

No. of observations = 11}

All variables except variable e and 1 are highly significant
at the 5% level (T>2.23).

400 miles

COST/MILE = 236 - 61.8 b - 28.7 h - 27.8 1 - S7.2 m +
(14,.24) (-8.81) (—45.08) {(—46.98) (=7.17
32 g - 446.2 F - 40.7 d - 22.2% e
(&.79) {—=8.08) (—-10.91) {(—-6.26)
R*= 99.9%
or 98.7%4 adjusted
Mc. of cbe=servations = 10

All wvariables are highly significart at the =¥ iovel
(TX2.286)
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COST/MILE = 2856 - 71.89 b - 32 h - 3Z2.61 - 74 m +
(25.71) (—16.97) (-11.31) (~13.55) (-15.32
29 g - S2.5 f - 38 d - 26 e
. (11.26) (-12.3) (—-16.99y (—-11.63)
R™ = 99.9%
or 98.7% adjusted
Mo. of aobservations = 10

All wvariables are highly significant at the S% lewvel.

It

where Owner maragemement
Information Handling
Budgets and Targets
Performance Monitoring
= Education

Competitive Fressure
Structure

Aspiration Levels

ma-+~a3+~JT0
|

The regression analysis suggests that the 8 variables
explain a very significant proportion of the variation in
cost per mile for the three mileage categories {as shown by
the very high adjusted R¥). 1In all three cases the
variables are individually highly significant (as shown by
the very high T-ratiocos). In fact the only statistically
insignificant variables were the use of budgets and targets

variable and the aspiration level variable in the 100 mile

category.

In multiple regression, little can be interpreted from the
magnitude of the coefficients. What can be said, however,
is that all the variables except education have a negative
influence on cost. The positive sign attached to the
education coefficient is a little surprising as it suggests
that cests increase with the education of the respendent.

A possible explanation for this would be that those who are




less well educated have less knowledge of their costs and

are, therefore, undercosting.

The regression analysis suggests then, that the structural
and behaviogural variables have a large influence on cost,
although it must be noted that correlation does not
necessarily imply causation. With such a small rnumber of
firms and a relatively high number of variables,
considerable caution should be exercised in the
interpretation of the significance of the results. The
analysis is meant only to be tentative. That the results
afe statistically significant, however, suggests that the
subject is worthy of further research using a larger

sample. This is the subject of the following chapter.
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CHAFTER AFFENDIX

1. COMPETITIVE FRESSURE

TABLE 4.9
LEVEL OF FERCEIVED COMFETITION

Number of operators

Extremely Very Fairly Not very ' Non
intense intense | intense intense existent
0/A 4 1 q 1 C
H/R 3 3 1 O Q
Total 4 4 S 1 o)
TABLE &.10
STATE OF THE ROAD HAULAGE INDUSTRY.
Number of operators
Extremely Very Fairly Fairly Very
healthy healthy | healthy |depressed | depressed
0/A o] Q 2 4 1
H/R o o] 1 4 2
Total 0 0 3 8 3

TAHLE &6.11

FUTURE FROSFERITY COF THE ROAD HAULAGE INDUSTRY.

Number of operators

-

Improve Stay as § Get
it 1s warse
0/a 3 = 1
H/R S 2 O
Total 8 S 0
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STATE OF THE ECONOMY

TABLE

6.12

Number of

operators

Extremely Very Fairly Fairly Very ;
healthy healthy | healthy | depressed |depressed
as/a 0 0 2 4 b
H/R 0] Q 1 4 2
Total 0 0 3 =] =

2. INFORMATION HANDL ING

TABLE &.13

METHODS USED TO FIND OUT HAULAGE RATES

Number of operators

0sA H/R Total
Talking to hauliers 4 S ?
Published cost tables 3 1 4
Talking to customers = ) Q
]

TABLE &.14

REASONS FOR MONITORING RATES

Number of operators

Ds/Aa H/R Total i

i
Out aof interest 4 3 2
Keep prices in line 2 4 &
Convince customers 2 4 &

TABRLE &.15

METHODS USED TO MENITGR COSTS

Number of aoperators

0/a H/R Total, ‘
Talking to hauliers 4 = 7 !
Fublicshed cost tables = 4 7 ,
Vehicle manufacturers 2 2 4
1
L9




FUBLICATIONS REGULARLY READ BY OFERATORS

TABLE &6.16

Number of operators

o
-
>

H/R

Total

Motor Transport
Freight

Fleet News
Commercial Motor
Transport

Focus

Roadway

Truck

Garage and Transport

===k

CO0rOUHUHLWO MWD

1

BV S UG N RN

TABLE &6.17

METHODS USED TO KEEFP ABREAST OF THE TRANSFORT NEWS

Number of operators

210

0/A H/R I Total
Attend courses 35 3 8
Attend conferences & 4 10
Attend meetings 6 S 11
Talk to veh. manufs. 7 7 14
Talk to drivers & S i1 3




TARLE &£.18

=. STATED OBJECTIVES OF THE OFPERATORS

Number of operators

0/Aa H/R Total i
Maximise profits 2 Z S
Acceptable profits 2 3 ]
Maximise turnover 2 1 3z
Acceptable turnover 2 2 4
Maximise growth = 1 4
Acceptable growth 2 4 6
Maximise veh. utilisation 4 =] @
Acceptable veh. util. 0 1 1
Maximise R.Q.C S 4 4
Acceptable R.0O.C 1 3 4
Give good service S 7 12
Acceptable income 1 2 3
Provide jobs 1 O 1

4. BUDGETS AND TARGETS

OFERATORS ° USE OF TARGETS

TABLE &.19

Number of operators

Use targets

Targets not used

0/Aa S 1
H/R 4 Z
Total g 4
TABLE &6.20
OFERATORS USE OF BUDGETS
Number o+t operators
Use budgets Budgets not used
/A S 1
H/R S 2
Total 1G I

e oS-
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CHAFTER 7

STATISTICAL DETERMINATION OF COSTS AND THE INFLUENCES

ON COSTING APFROACHES OF OFERATORS. RESULTS FROM A

LARGE SCALE SURVEY OF 2740 OFERATORS.

7-1.Introduction

The previous chapter reinforced support for the
applicability of behavioural theory to road freight
transport and established that the structural and
behaviQQral variables which emerged from Chapter 4 had some
influence on transport costs and operators’ costing
behaviour. Because of the type of survey (i.e. a detailed
survey of a small number of firms), it was, however ,
impossible to gauge the strength of such influenée and the
relative contribution of the individual variables with anvy
degree of statistical confidence. This chapter seeks to
develop a statistical relationship between costs and the
structural and behavioural variables under scrutiny as well
as to consider the influence of these variables an

operators’ costing behaviour.

The chapter concentrates on costs rather thanm on costs and
rates mainly because it was cnnsidered that on a large
scale survey where no previous contact had been made
Setween the researcher and the respondent, respondents

would be unlikely to disclose both their costs and rates
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because of the sensitivity of the information. Information
on costs rather than rates was sought because a) the
relationship between costs and the variables had already
been tentatively considered in the previous chapter. b)
This thesis is concerned with determinants of operators
behaviour and reactions to changes in legislation.
Ferceived costs are more important determinants of
behaviour than rates. €) Rates are somewhat dependent on
costs. A knowledge of the influences on costs would,
therefore, also give an indication of .the determination of

rates.

7.2.Research Method

7.2.1. Questionnaire

The research instrument was a large scale postal
qQuestionnaire survey which was sent to a representative
sample of operators, as described below. For reasons éiven
in Chapter &, the questions wére mostly of a closed-ended
format, except where this was impossible. As the operators
in this case were unknown, succinctness was of paramount
importance. The guestionnaire was therafore designed to be
shert and to the point. Many of the questions used in the
questionnaire were identical to those used in the initial
survey of eighteen firms. Their appropriateness and
relevance to the subject as well as their intelligeability

to operators had , thus, alresady been established.

The pilot guestionnaire, which consisted of seventeen

guections, is shown in Appendix &, together with the final
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questionnaire and covering letter. The following
paragraphs briefly describe the final gquestionmnaire and

explain the rationale behind the questions.

Buestion 1 was an introductory question to determine
whether the firm used its vehicles wholly or mainly for 0O/A
or H/R operations. An additional category was included for

those who were engaged wholly or mainly in contract hire.

" Thus, the same questionnaire was sent to all types of

operator.

Questions 2 and & covered the structure of the firm.
fQuestion 2 asked for the number of vehicles based at the
respondent 's depot and in the total company fleet. Question

I concerned the geographical base of the firm.

Question 4 sought tec determine whether the firm was owner

managed.

Question S5 asked for the respondent ' s view on stated

cbjectives of the firm.

Questions &, 11 and 12 sought to determine the perceiwved
level of competitive pressure facing the firm. RBuestion &
asked respondents to describe the degree of success of
their firm; question 11 asked them to describe the level of
outside competition and guestion 12 asked what they

thought of the present state of the U.K econaomy.
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Buestion 9 concerned the level of performance monitoring.

Question 10 asked 0O/A cperators to state their main product.

Questions 13 to 1S inclusive concerned the respondent’s
costs and costing behaviour. Question 13{(a) simply asked
whether respondents calculated their transport costs. It
was, therefore, a filtering question. For those who replied
in the affirmative, question 13(b) ocffered a list of
cost elements and asked them to tick which costs they took
into account and the frequency with which each cost element
was calculated. Guestion 14 concerned the level of
aggregation of costing. It is quite possible for each
element of costs to be calculated daily, but without
knowing the level of aggregation of costs, it is impossible

to determine the overall level of detail of costing.

Actual costs were sought in question 15. Question 15(a)
asked the respondent to describe the largest vehicle in
their fleet in terms of GVW and carrying capacity. Question

15(b) then asked the following:

"How much would it cost vou to transport a full load to a
destination 100 miles froem your depot and return empty

(i.e. a 200 mile round trip) using this vehicle."

The gquestion was thus designed to be as generally
applicable as possible, allowing responses from both 0/A

and H/R operators using any size of vehicle. This was
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done by leaving the actual cargo unspecified and stating
merely that the load was a "full load’. It would have béen
impossible to ask respondents to cost a journey carrying a
specified payload (as was done in the previous
questionnaire) because there was no way of knowing
beforehand, the size structure of the fleets. Whether the
respondents costed a ‘full load’” by weight or by volume was
covered in a subsequent guestion. The distance of 100 miles
was specified as this emerged as the most generally

applicable distance in the survey of 18 operators.

Cuestion 17 asked the respondents for their educational

qualifications.

The sample was taken fraom the publication "Applications
and Decisions” which is issued by the Licensing
Authorities. In order to operate a goods vehicle {(i.e any
vehicle of or exceeding 3.5 tonnes GVW), the operator must
hold a current dperatnrs Licence. The licence, ance
granted, is valid for five vears. "Applications and
Decisions” is a list of the operators applying for such a
licence, by Traffic Area. It is published fortnightly and,
although the format differs slightly between traffic areas,
contains the names and addresses of the operators, the
number of vehicles to be included on thellicence and the

type aof licence applied for (i.e. standard national.
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standard international or restricted).

Since over any five year period, the numbers and
nature of operators applying for a licence in any one
particular year should be no different from any other year,
there is no reason ta believe that the sample would be
anything other than random and thus that it would be
totally representative of the whole population faor that
area. The existence of these conveniently divided address
sources obviated the necessity for any other sampling

procedures such as systematic or cluster sampling.

In order to achieve an appropriate level of significance
in the results, it was obvious that surveying the operators
applying for a licence in one traffic area in one year
would be insuf{ic;ent. Rather than using two years’
addresses from one traffic area, it was decided that the
sample should be drawn from two distinct traffic areas for

one year. There were two main advantages in this:

1) Comparisons could be made between traffic areas. The
Sauth West is often viewed as somewhat "backward" in itsl
development and attitudes. A costing medel based on this
area aloneg would not necessarily, therefore, be generally
applicable. Comparisons with another area would

increase the reliability of the model.

2) Since there is a very high turnover of firms in the

freight industry, the most up to date addresses possible
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TABLE 7.1

COMPARISON OF FLEET SIZES BETWEEN AREAS.

percentages
Fleet | g
! , _

AreaNSize | 1 - 2-5 L 6-10 '11—20 21-50 | S1-10C | 100+
WTA (1985) | 34 45 % 11 ! & o 1 -

: !
WMTA (1985 33 so: 11 | s = 1 -

. i
National 55 33 6 i 3 - 1 -
(1980) ; ; ;

Sources: Collated from: WTA 1985, WMTA 1985,

Department of Transport 1980.

Table 7.1 shows a remarkable similarity between the two
traffic areas in terms of fleet structures. This contrasts
with the national breakdown, which has a much higher
proportion of single vehicle operators and a
correspondingly lower proportion of operators with more
than one vehicle. One pcssible explanation for this
difference would be that those operators applying for "new"
licences (which are excluded from Table 7.1) may have a
tendency to be mostly single vehicle aoperators. Another
explanation would be that fleet structures have changed
over the five years in question. The possibility that the

two traffic areas are unrepresentative, although unlikely,

cannot be totally ruled out.




Filot Survey

A 10% pilot survey (i.e. 234 questionnaires) was sent out
in January 1986. The figure of 10% was chosen as this
would afford a sufficient number of responses to analvyse
properly i.e. to discover whether there were any major
problems in the questionnaire. Since the subject was such
a sensitive one, a response rate of around 207 was
expected. This expectation was based on the responce rate
achieved in other road freight studies with a similar
degree of sensitivity of subject. Cooper and Doganis
(1978) achieved a response rate of approximately 204 in
their survey of the reasons why 0O/A operators carry goods
for others. Mackie and Harding (1984) achieved a 2S%
response rate from a survey asking about volume constrained
versus weight constrained loads. In the event, a respaonse
rate of 23% was achieved in this study. The following
changes were made to the questionnaire following the pilot

survey:

1) QRuestion 13b), concerning the frequency of costing, was
altered to include a "monthly" agption which had been
inadvertently omitted from the pilot questionnaire.

2) Question 15Sa), which asked the operators to state the GVW
and carrying capacity of the largest wvehicle in their fleet,
was extended to include the sentence ."excluding abnormal load
carrying wvehicles", since several of the respondents had
entered values such as 70 tonnes.

3) An additicnal question was included to discover in which




county the respondents were based.

The full survey (i.e. an additional 2103 questionnaires)
was sent out in February 1986, with the questionnaire
colours differentiating the two traffic areas (as in the
pilot survey). Approximately two months later, the
response had slowed to less than a trickle and so a cut of+f
was used. A total of 497 responses was received, giving a
reéponse rate of 22%. Ne backup letter was sent, partly
because of time and cost constraints and partly because the
number received was sufficient for statistical analysis.

The results of the survey are given below.

The purpose of this results section is to investigate
operators’ coéting behaviour and to discover and model how
costs are determined. This is accomplished by first
considering each of the structural and behavioural
variables in turn and analysing the responses to the
questiéns relating to these variables. At this stage, the
responses to the introductory questions are analysed and
used to establish the representativeness of the respaonses.
Second the answers relating to costs and the approaches to
costing ares analysed. Third and finally, the two are
combined to determine the influence of the variables en
costs and coesting behaviour. Throughout this analvysis,
discussion of the results and their implications is kept to

a2 minimum. A full discussion 1is given in the following




chapter.

Many statistical tests are used in the following sections
to establish the statistical significance of the results.
The level of significance used throughout is the S% lsvel.
This implies that there is a 95% certainty the the

relationships described did not occur by chance.

7.Z.1. Questions relating to the variables.

Overall, replies were received from 497 operators, 291
(59%) of which were from mainly O/A firms, 200 (40%) from
mainly H/R firms and & {(1%) from mainly contract hire

firms. This compares with the national breakdown of &&%

0/A operators and 34% H/R operators (CSRGT 1984). The
replies were, therefore, reasonably representative of the

whole population.

Although equal numbers of questionnaires were distributed
to both traffic areas, S&6% of the responses were reaceived
from the WTA and 44% from the WMTA. A possible reason for
the higher response rate from the WTA is that operators in
the South West have a greater sernse of identification with
Flymouth Folytechnic than cperators in the Midlands. it is
also plausiblie that operators in the South YWest rs=ceive
fewer gquestionnaires than those in the Mid!ands and are,
therefore, more inclined to complete them. The split

between 0/4 and H/R operators in the two traffic areas is

shown it Table 7.2.
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TARLE 7.2

FERCENTAGE OF QOFERATORS BY TYFE OF FIRM AND TRAFFIC AREA

QTA WMTA TATAL
H/R 24 17 41
0sA 32 27 S9
TOTAL S6 44 100

Thus, in the WTA, there was more of an even split between
0/A and H/R respanses, than in the WMTA where
proporticnately more responses were received from 0/A

operators.

Structure

The total number of wvehicles based at the respondents’
depots was 2990 and in the total company fleets, the number
was 8410. The latter number is prcbably the more relevant,
since any one company is likely to have approximately the
same costirng system at every depot in the companvy. Thus by
sampling the costing system of one depot, a much wider
coverage is really being achieved. These numbers are
probably a considerable underestimation of the total
rnumbers of wvehicles based in the sampls=a. total of 4z
respondents l=ft blank the number of wvehicles based at the

S

depot and 85 left blarnk the number of wehicles i the tctal




company fleets. The reasoning behind this was presumably
that they were unsure of the numbers. It seems likely that
only where the numbers were large, would this occur. The
size of fleet profiles of the respondents are shown in
Table 7.3 along with the size aof fleet profiles of the
whole sample.

TABLE 7.3

A COMFARISON OF SIZE OF FLEET PROFILES — FERCENTAGES OF

OFERATORS WITH GIVYEN FLEET S1ZES

Number of vehicles 1 [2-S{6-10 [11-20 | 21-S0 | S1-100} 100+
Total sample &9 17 4 3z 1 -
Respondents

Based at depot 18 |93 15 8 S 1 -
Total company fleet 15| 44 15 10 7 b 4

As expected, companies as a whole have larger fleets than
depots. It is interesting to note that 18% of the returns
stated that they had only one vehicle eventhough operators
with 1 veﬁicle were excluded from the survey. The
explanation for this is twofold: First, operators may
apply for a licence for more than one vehicle to, say,
cover the peaks in their trade, but at the time the
questionnaire was received, only one vehicle was based at
the depot. Second, within the‘sample, operators applvying
for a licence under the heading "continuation with
modification" were included. Those who had more than cne
vehiclé but were applying to reduce it to one, would,
therefore, have besen included. When the gquestionnaire was

received, they may hawve already have made the changes.




The first row of Table 7.3 is arrived at by disregarding
the single wvehicle operators from Table 7.1 and
recalculating the percentages. Table 7.3 shaws that a
disproportionately low number of replies was received from
those operators with 2-5 vehicles, although ,if for the two
reasons stated above, the number of respondents with less
than & vehicles is used as a comparison, the relative
proportions are very similar. This shows that there is
little response bias by size, except that which was
introduced through the exclusion of the operators with one

vehicle.

From the fleet breakdown, it can be seen that few
operators have more than 10 vehicles. For clarity and ease
of analysis, firms were divided into small (less than &
vehicles), medium (6 to 10 vehicles) and large (more than
10 vehicles). The follo@ing points emerged from cross
tabulation amnalysis of the results, using Chi-squared ag
the test of significance: 1) There was no significant
difference in size of fleet between types of operator. )
As would be expected, regional firms were significantly
smal ler than national or internation firms, although there
was no difference in size between national and
international firms. Z) There was no significant
difference between the size of firm and the level of

perceived competition.

Turning tc the geographical base of the respondents, 36%

said thevy considered their firms to be nationally based,




457 said regionally based and ?% said internationally
based. More 0/A operators were regionally based than H/R

operators.

Owner management.

Surprisingly, 2?14 of the respondents said that the owners
of their firm played an active part in its management. oOf
the H/R respondents, 98% answered in the affirmative. This
was significantly different from the 88%L of 0/A operators

who answered in the affirmative.

Stated Objectives

The perceived stated objectives of the respondents’ firms
are shown in Table 7.4 which shows the percentage of
operators who replied that the stated objective was one of
their.firm’s major aobjectives. Since most operators stated

that their firm had more than one obijective, the "all

operator’ column sums to more than 100.




TABRLE 7.4

STATED OBJECTIVES, BY TYPE OF OFERATOR.

percentages
H/R 0/Aa All Operators

Maximise profits 5T-) 62 Se
Maximise turnover 14 19 17
Maximise growth 16 27 22
Maximise return on

capital (ROC) 2 3 33
Maximise service &8 &7 &7
Maximise income 28 22 24
Acceptable profits 26 27 27
Acceptable turnover 28 29 29
Acceptable grawth 29 30 Z0
Acceptable ROC 22 23 22
Acceptable service 11 16 14
Acceptable income 27 28 29

The most popular objective was thus to maximise service to
customers, with 677 of operators stating this as one of
their major objectives. Easily the most popular financial
objective was to maximise profits. This appears to go some
way towards supporting the neoclassical theory of the firm.
However, it is also interesting to note that 27%Z of
operators admitted to seeking only to make an acceptable
level cof profits. Given that there was likely to be saome
pressure on respondents to state that the policy of their
firm was to maximise, this figure of 277 seems gquite high.
On two of the objectives; turnover and growth, more
operators sought to make an acceptable level than sought toc

maximise.

L
There was very little difference between the stated
objectives of 0/4 and H/R respondents. The greatest

differences were that H/R operators were slightly less




concerned with maximising growth ard ROC. When the
acceptable and maximisise responses are added together,
profits emerged as the most important objective, with

service in second place.

Overall, 0/A respondents stated that thev had more

objectives than H/R operators.

Competitive Pressure.

Table 7.5 shows the perceived level of success of the firms
aver the preceding year.
TABLE 7.5

FPERCEIVED LEVYEL OF SUCCESS

percentages
Veary Fairly ) Fairly Very
Successful Successful Unsuccessful Unsuccessful
H/R 10 73 13 4
0/A 24 &7 7 2
Total 18 &% 10 3

A total of B87% of respondents believed their firms to be
successful as opposed to unsuccessful. H/R operators
perceived themselves to be less successful than O/A

aperators.

Respondent level of perceived competition is shown in

Table 7.6




TABLE 7.6

LEVEL OF PERCEIVED COMFETITION

percentages
Extremely | Very Fairly | Not very | Non
Intense Intense! Intense | Intense Existent
H/R 34 >4 21 11 2
0/Aa 34 34 27 S -
Total JF4 4 24 7 1

As would be expected from the freight literature, the
majority of respondents (&68%) perceived the level of
competition as either ‘extremely’ or ‘very’ intense; What
is surprising, however, is that a total of 8%Z of operators
viewaed the level of competition as either "not very’
intense or ‘non-existent’. In the case of H/R operators,
this percentage is 13%4. A possible explanation for this is
that, as was seen iﬁ the visits to 18 firms, some firms had
specialised (either by product or by customer) to such an

extent that actual competition was effectively eliminated.

The third aspect of competitive pressure is the perceived
state of the national ecanomy. This is shown in Table 7.7.
TABLE 7.7

STATE OF THE NATIONAL ECONOMY

percentages
Extremely | Very Fairly |Fairly . Very
Heal thy Healthy Healthy | Depressed ;. Depressed
H/R 0 3 I8 47 bz
QsA Q & 48 =8 7
Total o S 44 42 | Q

Thus, most respondents believed the =conomy to be

depressed, with ornly S% believing it to be ‘very healthy’.




A total of 9% thought it was ’'very depressed. ’ H/R
operators viewed the sconomy as more depressed than 0/4

aoperators.

Overall, considering the three measures of competitive
pressure, its level was perceived as fairly high: the level
of outside competition was viewed as intense and the
economy was viewed as depressed. However, despite this,

mast operators perceived their firms to be successful.

Budgets and Targets.

Overall, ZZ2.7% of respondents said that they had written
budgets for transport expenditure. There was a significant
difference between the number of 0/A respondents using them
i43%) and the number of H/R operators using them (18.5%).
Behavioural theory puts much stress on the use of budagets,
stating that they are widely used precedents for behaviour.
Since 677 of respondents stated that budgets were not used,
it could be seen as a refutation of the theory. However,
3Z%4 is quite a high percentage and when it is considered
that 277 of the comparies in the survey had only one or two
vehicles and furthermore, that many firms probably had

unwritten budgets, support for the theory is increased.

Turning to targets, 20Y% of respondents said that they had
written targets for transport objectives; significantly

less than the number using budgets. There was very little




difference between H/FR and 0/4 respondents on their use of

targets.

Only 14% of operators had baoth written targets and written
budgets, whereas &2% had neither. Although behavioural
theory does not state that every firm uses both budgets and
targets, this figure is perhaps lower than would be

expected froam it.

Informatiaon Handling

A total of 43% of operators said that they monitored other
operator 's costs and 617 said that rates of other operators
were monitored. Thus, a significantly greater proportion
of operators monitored ratés than costs. This is to be
expected since, for the H/R operators, market
competitiveness can only be gauged if other operators’
rates are known; since many O0/A operators usa public
hauliers at least occasionally, a knowledge of their rates
is important. Thus a knowledge of other operators’ rates is
of more immediate importance than a knowledge of their

costs.

Again using the Chi-squared test of significance and a S¥%
significance level, there was no significant differencel
between the per&entages of 0/A operators and H/R opetrators
monitoring costs. Thers was, however, a =zignificant

difference in the numbers monitoring rates. Wharsas 734 of

232



H/R operators monitored rates, only 514 of 0O/A operatcrs
did. Although this difference exists, it is quite
surprising that only 74% of H/R operators menitored rates
given the perceived level of competition. Even i#
competitors’® rates were not taken into account when rate
setting, it would still seem prudent to have some knowledge
of others’ rates. Similarly, it is also surprising that
only 474 of operators monitor other operators costs.
Without comparing costs against others in the maerket, there
is no method of discovering whether costs are being
minimised. Thus, in effect, it is supporting the
behavicural theory that costs are merely being kept at an

acceptable level.

7.2.2 Costing approaches and methods

The proportion aof respondents calculating costs is shown in

Table 7.8.
TABLE 7.8

FERCENTAGE OF OFPERATORS WHO CALCULATED COSTS.

YES NQ
H/KR 82.2 17.1
0/A 80.8 19.2
Total 81.5 18.5

The striking result to emerge from Table 7.8 is that
nearly 207 of the respondents in this survey stated that
they did not calculate costs. Furthermore, it seems likely

that thaose replying to the survey would be, if anything,




more likely to calculate costs than those not replying for
they may have been embarrassed about their costing systems,
too disorganised to reply to the questionnaire and to have
any costing system, or may have thought that it was
pointless replying if they did no costings. The figure of
20% is, therefore, likely to be, if anything, an
underestimation of the proportion of operators not
calculating costs. This observation is supportive of the
behavioural theory, as costs Eannnt be minimised if they

are not known in the first place.

There was very little difference in the proporticn of H/R

and 0/A operators not calculating costs.

The level of satisficing is not only evidenced by the high
number of operators who do not calculate costs, but also by
the quality of costing done by those opeéators who sfated
that costs were calculated. Table 7.9 shows as an example
of the poor quality of the casting, the level of
aggregation of costs by type of operator.

TABLE 7.9

LEVEL OF AGGREGATION OF COSTS.

percentages
[ Type Individual Weight . Type of Aggregate |
tof firm Vehicle Category ! Vehicle ' i
: of veh. : L i
i 5 |
H/R - SB.9 ; 7.7 : 10.1 ; 23.2 :
0/A S0.9 ! 6.8 ; 2.1 ’ 3%.8

Al though there was very little difference in the

proportions of 0/A and H/R respondents who did not
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calculate costs, Table 7.9 demonstrates that H/R operators
tend to calculate their costs in mare detail than their 0O/A
counterparts. Almost 40% of 0/A operators doing costings
calculated them on an aggregate basis, whereas this

proportion is reduced to 23% in the H/R case.

Table 7.10 shows the cost elements taken into account and
the frequency of cost calculations of the aoperators
calculating costs. Because of the error in the pilot
questionnaire, anly the responses from the final

questionnaire are included.

TABLE 7.1Q

COST ELEMENTS TAKEN INTO_ACCOUNT BY OPERATORS

Number of operators

Daily {Weekly | Monthly | Quarterly |[Annually | Not at

All
Licences 3 22 82 a2 205 27
Insurance 14 o] 80 47 212 25
Depreciation 8 15 73 49 209 43
Garage Wages 15 52 4 L1} 81 23
Drivers Wage 24 100 6 44 103 =4
Overheads 14 31 121 =9 122 5S4
VYehicle hire 27 18 &5 28 S7 209
Interest S 10 8= = 108 139
Inflation 3 ) 472 4= 2 175
Equipment 10 17 a8 S0 109 126
Fuel 44 &3 159 44 75 15
0i1l 27 =7 149 4= 76 49
Tyres 20 = 150 S I8 7
Maintenance 18 S5 157 =% 7 21
Accidents 24 18 == =1 1323 150
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Fredictably the most comman cost item taken into account
was fuel, calculated by 96% of those operators who
calculated costs. After fuel the most frequently included
cost elements were licences (93%), drivers wages (92%), and
maintenance (?2%L). Inflation and in?erest were often
cmitted from the cost frameworiis. Garage wages (&9%) and
vehicle hire (49%) were the least frequently included cost

2l ements. This is understandable since many operators do

not do their own repairs nor do they hire in vehicles.

As was found in the survey of 18 firms, many operators
calculated the most important costs (in terms of proportion
of total costs accounted for by them), but neglected to
calculate other costs. Since these other costs were still
incurred eventhough they were not calculated, many

operators were seriously underestimating costs.

Not only were very few cost elements calculated in many
firms, and then only in very aggregate terms, but also they
were calculated very infrequently. It was very commaon for
cost elements, especially standing cost elements, to be
calculated only on an annual basis. Even running cests,
which should ideally be calculated weekly, if not daily,
were commenrly calculated only menthly, quarterly or
annually. The infr=quency with which many aperafars
calculated costs, totally precludes operators dolirg any

detailed analysis of the costs of their operations.

In order . .to compare the level! of detail cf costing between
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sectors or regions, it was necessary to transform the data
from Table 7.10 into a more manageable farmat. Careful
consideration of the range of individual replies led to the
following level of detail categorisation, with eight

mutually exclusive categories:

(1) All cost elements calculated frequently (i.e. daily,
weekly, or monthly).

(Z) All cost elements calculated infrequently (i.e.
quarterly or annually).

(3) Most costs (i.e. at least 8 elements of costs calculated
frequently.

(3) Most cost elements calculated infrequently.

(3) Most cost elements calculated, but running costs

more frequently than standing costs.

(&6} All costs, but running costs more frequently than
standing costs.

(7) Few costs infrequently

(8) Other.

Using this categorisation, the most common level of
detail of costing (carried qut by 24% of aperators who
calculated costs) was that described by category (&) i.s
all costs but running costs more frequently than standing
costs. This was followed by categary (2) i.e all costs
calculated infreguently. It is r2markable that only 10Y% of
respondents who calculated costs, calculated "all costs
frequently’. This is the same percerntage as calculatsd

"few costs infrequently. ”
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Considering further the level of detail categories above,
a more meaningful categorisation can be cobtained by
dividing it into two further categories - those categories
which constitute good costing practices and those which do
not. A good costing practice must encompass both the
calculation of a high number of cost elements and a high
frequency of calculation. Categories (1), (2), (9) and (&)

thus constitute good costing practices.

Using this classification, only SBY%Z of operators who did
costings had good costing practices. This is a very low
percentage considering the importance of calculating costs
accurately. Considering the differences between H/R and 0O/A
operators, again H/R operators have better costing
practices. Whereas &83%Z of H/R operators calculating costs
have ‘good costing practices’, this percentage is reduced

to S54% in the 0/A sector.

It might be expected that those firms who perceived
themselves as successful would have better costing
practices than those who perceived themselves as
unsuccessful. This, however was not the case, there was
virtually no difference between them. Similarly, there was
no relationship between the level of perceived competition
and the detail of costing. There were, however, three
other wvariables that were linked statisticaily to the level
of detail of costings. The first was whether or nct the

firms monitored other hauliers’ costs, with 8874 of =Zhose
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respondents who monitorsd -cnsts having good costing
practices, compared to 43%Z of those who do not. The second
was that respondents with national or international
coverage had better costing practices than those with only
regional coverage. The third variable was whether or not
budgets were used. Seventy three percent of those
operators who used budgets had good costing practices

compared with 497 who did not usz budgets.

Overall, then, operators seemed not to attach a great deal
of importance to costing. Almast 20% of operators did nat
calculate costs at all and many of the remainder did only
very inadequate costings. The methods used were often
deficient in terms of the number of cost elements
calculated, the level of aggregation of casts and the

frequency with which they were calculated.

A total of 368 respondents gave costs for the specified
journey. The breakdown of costs by GVW is shown in Fig

7.1,

Seven major weight categories were identified in the
analysis. A further forty respondents gave costs, but
their vehicle weights were unusual (2.g. 26 tonnes) and

therefaore were not used in the analvysis. Fig 7.1 shows, as

expected, that mean costs increase with GSWW sxcept in the







case of the 32 tonne vehicle. In fact it seems more likely
that it is the costs for the 30 tenne vehicle which are>cut
of line. Thirty tonne vehicles are likely to be rigid,

off-road vehicles which are more expensive to run fhan the

equivalent weight articulated vehicles.

To discover whether economies of scale exist at the level
of the individual vehicle, the mean cost must be divided by
the carrying capacity of the vehicles. Fig 7.2 shaows the
mean cost per tonne carrying capacity and the mean cost per
tonne GVW. The carrying capacity used is the median

capacity for sach GYW, obtained from the survey.

Fig 7.2 shows that there are indeed considerable economies
of scale to be gained from the use of heavier vehicles.

The costs per capacity tonne of a 3B tonne vehicle are
nearly a third of the costs per capacity tonne of a 7 tonne
vehicle. The economies decrease with increasing GVW. It
is interesting to note that the costs per capacity tonne of
a 24 tonne vehicle are less than those of a 30 tonne or a

32 tonne vehicle. The cheapest vehicle, overall, according

to the survey, is the 3B tonne vehicle.

Considering the variability of costs, as measured by the
standard deviation/mean for each GVW, this decreases
continuously with increasing GYW. Thus for example, mean
costs for the 7 tonne vehicle were £82 and the standard
- deviation was £43, giving a ratio of .SZ%, whilst for the IS

tonne vehicle, mean costs were £178 and the standard
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deviation 54.3, giving a ratio of 0.3. There is, then,

more agre2ment on the cost of operating heavier vehicles.

Comparison with Published Cost Tables.

The use of published tables cof operating costs by
academics and policy makers for evaluation of proposed
projects and policies, was demonstrated in the
Introduction. To illustrate their unrepresentativeness,
Fig 7.3 compares the costs obtained from the survey against
the costs contained in the published cost tables. The
latter are calculated using the average annual mileage for
each weight category of vehicle (as shown in the CSRGT

1984) .

Fig 7.3 shows that in all cases, published cost tables
give costs which are substantially above thaose obtained
from the survey. The difference is greatest in the 16
tonne category, where Commercial Motor (CM) costs are twice
as high as those given in the survey. The only similarity
occurs in the 32 tonne category where the costs given by
the FTA are virtually the same as those obtained in the
survey. Thus costs contained in CM and Motor Transport are
totally unrepresentative of the subjective costs of

operators.

Education
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FIGURE 7.3

COMPARISON OF OPERATING COSTS OBTAINED FROM THE SURVEY WITH THOSE

CONTAINED IN PUBLISHED (EOST TABLES.
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Table 7.1t shows the percentage of respondeﬁts with the
stated level of formal educaticonal qualifications.

TABLE 7.11

FORMAL EDUCATIONAL GUALIFICATIONS OF RESFONDENTS.

percentages
H/R 0/A Total
nane $3.9 Z8.1 39.0
C.S.E 4.7 2.6 z.5
‘" levels 17.8 30.3 25.0
matriculation 1.1 6.0 Z.9
higher school cert. 2.6 9.2 4.1
‘A° levels 8.4 11.8 10.4
diploma 2.6 2.8 2.6
H.N.C 2.1 1.3 1.7
degree 6.8 12.2 10.0

A total of 39%Z of respondents, then, had no formal
qualifications. Only 104 had degrees and a further 10% had
A levels. It is noticeable that O/A operators were

better educated thar H/R aoperators.

Differences between regions.

Throughout this chapter, comparisons have been made
between types of operator and it has been shown that there
were many differences in attitudes and practices. When
comparisons between traffic areas are considered, very few
differences are zpparent. In fact, the two regions are
remafkably similar in most respects consider=sd: the two
regions have the same level of perceived éuccess, the same
use of budgets and targets, view the lzvel of outside

competition as equally intense, have the same wviews aon the
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state of the economy and do costings to the same level of
aggregation and detail. The major differences between
them are that a significantly higher proportion of
respondents in the WTA calculate costs and respondents in
the WMTA are meore likely to be part of a larger company

than those from the WTA.

7.35.4. Relating the variables ta costs

To this point, the variables and costs have been
considered independently. In order to discover whether and
how costs are determined by the variables, the two must be
related. Consider first the effect of each variable on
costs. The most effective method of doing this is to
coﬁsider either absence-presence differences in costs, e.g.
to consider the difference in costs between those who use
budgets and targets and those who do not, or high
presence~low presence differences in costs, e.g. the
difference in costs between those operators who perceive
competition to be intense and those who consider it to be

rnrot so intense.

As in the previous chapter, some of the variables wers
covered by several questions to ingrease the valigdity of
the results. Some method of cc&bining the questions was
again reqguired. For most of the wvariables, judgement was
used. For example ‘high education’” was defined as the
attainment of 'A° lewvels gor abowe as this is the first

£
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qualification to be obtained if individuals choose to stay
in education. These respondents may, therefore, be said to
have more of an interest in educatiorn and a different
approach to costing. The following emerged after careful

consideration of the individual replies:

Variable Frocedure used

Information Handling| high monitor both costs and rates

ni

low any other combination (e.g.
do not monitor rates but
monitor costs).

Education high = "A’'levels and abave
low = below "A° levels
Competitive pressure high = company wvery or fairly

unsuccessful or
fairly successful +
competition extremely
or very intense + economy
fairly or very depressed
low = all other combinations
. (e.g. company very
unsuccessful , competition very
intense and economy fairly
depressed).

Aspirations were a little more difficult to divide into two
graups using judgement. The aim was to divide the respondents
into one group of high aspirers and one group of low aspirer
Cluster anealysis was therefore used to divide the respondents
into two clusters. The clusters were composed of respondents

with the following features;
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Cluster 1 (258 cases) Cluster 2 (239 cases)

Percentage Ratio Fercentage rRatio

Occur=nce Occurence Occurence [_5ccurence

|
Max profits 72.1 1.21 46.4 ! 0.78
Ma:x turnover 18.2 1.02 17.6 | 0.98
Max growth 27.9 1.21 18.0 0.78
Max ROC 2. 0.99 33.9 ! 1.01
Max service 64,3 Q.92 72.0 : 1.G6
Max income 26.4 1.03 24.7 Q.97
Accept profits 2.3 Q.08 54.8 1.99
Accept turnover] 106.5 0.35 50.2 1.7
Accept growth 5.8 0.19 S56.5 | 1.87
Accept RGC b6.6 0.29 40.6 H 1.77
Accept service 3.1 0.21 27.6 ! 1.85
Accept income b.& 0.24 | 17.6 | 1.82
Ratio Occurence = Percentage occurence in cluster/total

percentage occurence.

Respondents are thus divided quite reasonably

into twe groups; one of high aspirers (Cluster 1) and one

of low aspirers (Cluster 2). This is shown by the fact

that in Cluster 1, most of the maximising objectives have a

ratio occurence of more than 1 and most of the satisficing
obiectives have a ratio occurence of less than 1. The

reverse is true of Cluster 2.

Having thus divided the respondents into two groups for

each question or variable, the most appropriate measure of

cost had to be found. Dividing the costs into weight

categories was unsatisfactory because of insufficient

numbers in certain weight categories. Costs divided by GVW

or capacity would introduce a distortion into the analysis
because of the difference in GVW/carrying capacity ratios

between wvehicles (i.e. the existence of technical

economies of scale at the individual vehicle levell.

Therefore, the following adjustment was made to take
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accaount of this.

Consider a two group case; that of H/R and 0/A operators.
Should one group have a disproportionately high number of
small vebicles, costs per tonne capacity would seem higher
for this group. This difference in costs, however, could
not necessarily be attributed to the type of operator as
the difference in vehicle structures of the groups is also
involved. To compensate for this distortion, each vehicle
was converted into a 38 tonne equivalent. For example, the
capacity/GVW ratio for a 38 tonner is 25/38, or 0.638: For
a 16 tonner it is 10/16, or 0.625. To convert a 16 tonner
into a 38 tonner equivalent, therefore, the cost for the
jab was divided by 0.463B/0.623, or 1.053. This was done
for all weights of vehicle. The adjustment enables the
direct comparison of costs between groups within any one
variable, keeping all other variables constant. The
resulting costs are used in all the following analysis as

'adjusted cost .

The cost differences between groups for any one variable

are shown in Table 7.122
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TABLE 7.12
INFLUENCE OF VARIABLES ON COSTS - 1

Variable Ad justed cost Standard Number E Significant
per tonne deviation| in group | at 5%
of carrying i level?
capacity {(penceg '

H/R 10.34 7.926 178 ; NO

D/A ' 11.54 8.47 210 5

International 10.67 7.93 a2

National 11.43 9.88 192 i NO

Regional 10.54 S.77 152

Owner managed 10.98 8.44 334 NO

non owner 11.22 6.01 33

managed

Use budgets 11.19 8.9 127 i NO

No budgets 10.9 8.16 2460 :

Do costings 11.16 8.56 313 i NO

No costings 10.11 4. 62 &5

WTA 11.25 ?.12 212 | NO

WMTA 10.67 7.08 176 i

High aspirers S 10.7Z 7.96 200 NGO

LLow aspirers 11.26 8.357 188

High Education 11.20 8.9 98 NO

Low education 10.96 8.18 274 |

!

High competition| 11.03 7.94 263 ! NO

Low competition 10.89 .09 112 E

High information 10.8%9 8.683 1446 : NO

handling ;

Low information 11.11 8.08 228

handling :

Small 11.26 7. 66 55

Medium 10.07 10, 5% ! MO

Large ?.49 2.99 53

The appropriate statistical test for determining whether
there is a significant difference between the mean costs of
the two groups within any one variable, is the Two Sample
T-Test. Using this test, none of the variables emerged as

significant. The size of the firm had a significant

. 249




influence in that large firms had lower costs than smaller
firms. However, large firms’' costs were not significantly
different from medium sized firms’ costs which in turn were
not significantly different from small firms’ costs. The
difference in costs between many groups was surprisingly
small suggesting that the variable to which the groups
belonged, had very little influence on costs. This was
particularly true of competitive pressure and information

handling.

-The standard deviations give an indication of the
variation in costs for any one particular group. In most
cases the standard deviations are guite high suggesting
that there is not a great deal of agreement on costs
between firms. The group which showed the highest level of
agreement was respondents from large firms where the mean
cost/tonne capacity was £9.49 and the standard deviation
was only £2.99. At the other end of the spectrum, those
firms who consider themselves to be unsuccesful had an

average cost of £12 and a standard deviation of £1Z2.7.

To investigate further the relationship between the
variables and costs, the respondents were divided into
three groups: those with relatively high costs (i.e.
adjusted costs exceeding £10 per tonne capacity), those
with low costs (i.e. adjusted costs below £7.5 per tonne
capacity, and those with medium costs (i.e. the remainder).

The relationships are shawn in Table 7.13.

230




TABLE 7.13

INFLUENCE OF VARIABLES ON COSTS - 2

percentages
Variable Low cost Medium cost High cost
Group Group Group 1
H/R 38 =4 28
a/A 28 32 e
i
. 1
Owner managed P33 33 i 34 !
Non owner managed| 27 33 i 39
5 |
WTA - $ | =4 g 35 i
WMTA | 35 32 i 3= i
i 1 ]
Small L= 29 ; 36 E
Medium ! 28 s2 20 I
Large i 25 36 8
High aspirers ;29 31 z2
Low aspirers § 32 A R1-)
:
High competition : 6 >4 35
Low competition ! 2 de 3
High education | 28 39 i 3z .
Low education T 32 1 4
] :
High information ; 33 : =8 : 29
handling ! o é
Low information 32 =0 : =
handling : :
i :
Do costings ¢ 30 ' IS5 : A
No costings : 23 27 : 18
+ z .
) .
International ! 30 i 4= : 27 |
National E 30 ] 39 » Z1 g
Regional | 8 ) 23 39 |
)

This faorm of analysis indicates that three of the
variables (0/A-H/R, whether or not costings are daone and
the size of the firm), have a noticeable influence on
costs. There was a higher percentag= of 0/A cperztors in
the ’'high cost’ group and a correspondingly lower

percentage in the ‘lcow cest’ group. 0/A operatocr= tende=d,

bt
]

therefore, to hawve higher costs than H/R operators. ™
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is consisitent with the group analysis of Table 7.12.
Similarly, a higher percentage of operators who caiculated
costs were in the "high cost’ group and a correspondingly
lower percentage were in the ‘low cost’ group indicating
that those operators who calculated costs had higher costs
than those who did not. This again conforms with the group
analysis in Table 7.12. Finally, larger firms had higher
costs than smaller firms. This goes against the analysis

in Table 7.12.

In order to investigate and model how costs are
determined, the combined influence of the variables and
their relative strengths must be considered. To this end,

multiple regression was used.

Data on the structural and behavioural variables was
entered in a combination of binary and numerical forms, as
shown in Egquation 1. In addition to the original variables
under scrutiny, other variables, (such as whether or not
firms did costings), the importance of which emerged
subsequent to the original analysis, were also entered.
Furthermore, the classification of the groups within the
variables were changed in order to obtain the ‘best-
relatianship (judged in terms of the coefficient of
multiple determination, Rﬁ and the variable coefficient T
ratigs), allowing sensitivity amalysis to be performed.
For example, with aspirations, the regression analyszis was
first performed using output from thes cluster anaiysis

(shown above) to classify the rsespcondentz into high or low
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aspirers.

groups

{ i.e.

profits were classified as low aspirers),

As there was some degree of overlap in thessa
some operators who stated that thesy maximised

an alternatiwve

classification was used whereby any operator who stated

that they sought to maximise either profits or ROC was

classified as a high aspirer,

and wvice

versa.

The full results of the regressicn analysis are shown in

Appendix Ta.

Equatiaon 1

Adjusted = 5.4 + 14.2a

Cost

2
R =

O.11e + 1.07¢

- 4.25g - 2.&80h + 1S.8i

+ 14.83 + Z.87k

4174 or 39.4% adjusted for degrees of freedom.

+

?.1351

The equation was as follows:

7.24b + &.54¢c + 0O.72d

No. of observations = I13
where:
Variable | Meaning Method of Coeffi— | T ratio
Operationalisation
constant S84
a Type ot operator| 1 = H/R ©O = 0/A I.23
b Owner managed? 1 = yes 0 = no -0.94
c Area 1 = WTA O = WMTA 1.48
d Size na/ vehs i1in depot .24
=) Aspirations 1 = high 2 = low C.03
f Caompetition 1 = high 0 = low 0.28
g Educatien 1 = high ¢ = low -1.05
h Infc Handling 1 = high @ = low -0. &8
1 Do costings? 1 = yes 0 = no Z.07
J Geographical 1 = national or
coverage international
Q0 = regional Z.59
ke Capacity of tonnes 12.04
vehicle
1 Budgets done? 1 = yes O = no 1,53
This equation, along with the summary statistics, emerged
only after the slimination of 13 outiving observations.
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The elimination criterion used was that any observation
with a standardised residual exceeding 2.5 was remaved as
these observations have a disproporticnately large
influence aon the analysis (Lewis—-Beck 1980). In a normal
distribution, only 5% of the standardised residuals would
lie more than 1.946 standard deviations from the mean. In
this particular study, the perc;ntage was approximately 8%.
The standardised residuals were, therefore, very close to
being normally distributed (demonstrating the validity of

the results).

Analysis of the 15 outlying observations showed that there
were no underlying patterns in the data; each appeared to

have a different reason for so being.

From this analysis, five variables ( a,d,i,j,k) and the
constant were significant at the 3% level (T ratio »x1.9&)
suggesting that they have a significant influsnce on costs.
An F test on the value of R showed that an R of 59.4%,
adjusted for degrees of freedom, is highly significant.
Thus 3%.4% of the wvariation in adiusted cost is euplained
by the variables included in the equation. Of the
significant variables, by far the most important variable,
accounting faor I27 of the explained sum of squares aof the
regression was the carrvying capacity of the vehicle. The
type of firm accounted for a further 22%, size accounted
for 20%, and geographical coverage accounted for a further

107%. The other wvariable which had a noticsable asffect cn
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costs in the previous two forms of analysis; whether or not

costings were done, accounted for only 8%.

As Chatter jee and Price (19277) say "an importan£ goal in
regression analysis is to arrive at adequats descriptions
of observed phenomenan in terms of as few variables as
possible."” FParsimony enables the isolation of the most
important variables whilst maintaining simplicity and ease

of understanding.

One method of eliminating the unimportant variables is to
use stepwise regression analysis. Stepwise regression
enters the variable with the highest correlation with the
dependent variable first and then goes on to enter the
variable with the highest correlation with the dependent
variable after the latter has been adjusted for the effect
of the first variable. This continues until there are no
more significantly correlated variables to enter. The
criterion of significance used was that the F value

exceeded 1.99.

As would be expected, a stepwise regression using all the
variables enters wvariables a,d,i,ji,k,1 giwving Eguation 2
where the figures in brackets are T ratios. The +ull

cutput is shown in Appendix Tb.
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Equation 2

Ad justed T0.41 + ITLHTk + 0.73d + 14.5F + 17.0i
Cost (12.14) (4.17) (Z.364) 3.3) (3.47)

+ 14.5a + 10.01

X (Z.47) (2.23
R = 60.34%

-

Equation 2 includes variable 1, use of budgets, which was
slightly below the significance level in Equation 1. This
. change occurs because in Equation 1 it reacts slightly with
other variables not included in Equation 2. The discussion
below shows that the reaction is insufficient, however, to

distort the analysis.

The coefficients have the same sign and are of virtually
the same magnitude as their corresponding coefficients in

- Equation 1. The difference in Rlbetween the two equations
shaows that the reduced equation (using the stepwise
regression) loses only 0.686% of the explanatory power of
the full equation. Performing an F test using the full and
reduced egquations confirms that there is no statistical
difference in the explanatory powers of the two equations.

The reduced egquatior is, thersfore, the ‘best’ egquation.

In order to test for any model deficiencies, the
standardised residuals were . plotted against each of the

independent variables. These plots are shown in Appendix

Tc. The standardised residuals of an appropriate model
would be approximately randomly distributed about < and
should fall bstween -2 and +2 (Chatterijee and Frice
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1977, Kleinbaum and Kupper 1978). Any obvious patterns are
an indication of model violation. Appendix Sb shows that

there are no such patterns.

Probably the most likely praoblem in this study would be
multicollinearity. Although this should show up in the
residual plots, a further test is to calculate a
correlation matrix between all the variables. Correlatioaon
coefficients exceeding 0.8 indicate the possible presence
of multicollinearity (Lewis—Beck 1980). The correlation
matrix shown in Appendix 7d shows that none of the
&De4ficients exceed this value and that most of them are
very low. Multicollinearity, therefore, should naot be a
problem. Since the residual plots show no patterns and
there are no other signs of model deficiencies, it can be

assumed that the model is appropriate.

The Durbin-Watson statistic of 1.94 indicates

that autocorrelation is not a problem.

The stepwise regression, then, suggests the inclusion of
si:: wvariables and a constant. The variables were vehicle
carrying capacity, type of firm, size cf depet,
geographical coverage, whether or not costings were done
and use of budgets. The signs of the coefficients
demonstrate that adjusted costs increase with the capacity
of the wehicle and the size of the depot (in terms of
numbers of vehicles), and increase further if the firm is

H/R {as opposed tec 0/A), is national er intarnational in
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coverage {(as opposed to regional) calculates its costs and

uses budgets.

An important result emerging from the analysis is that
cnly one of the behavioural variables (use of budgets) had
a significant influence on costs and this variable was
barely significant. The other behavioural variables were,
in fact, far from being even close to significant. The
highest T ratio obtained for the other behavioural
variables was ©0.65, for information handling. The T
ratio for aspirations was as low as 0.03. This analysis
suggests then, that the behavioural variables explain

practically nane of the variation in costs.

Some very important and interesting results have emerged
from this chapter. A discussion of these and the other
results of this research is the subject of the next

chapter.
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CHAFTER B

DISCUSSION AND CONCLUSIONS

8.1 Introduction

This thesis started by illustrating the importance of the
industry to both the national economy and society. It was
stated that because of its importance and widespread
effects, it is vital that there exists a thorough knowledge
and understanding of its costs. One of the fundamental
themes of the thesis has been that for many policy
decisions, it is not the actual costs of transport that are
so much of importance but more operators’ perceptions of
costs. It is gperators’ perceptions of costs which
determine their behaviour, their reactions to changes in
legislation and which, therefore, detzrmine the actual-
outcome of any policy deci%ions. Using the example of the
introduction of the IB tonnes vehicle, it was shown that the
consequences of its introduction depend on its usage. This
ie turn depends on operators’ percesptions of its relative
merits compared to, say, the 32.5 tonne vehicle. Thus it
was a knowledge of operators’ whole approaches to costing
and their perceived costs which were important. It was
stated that little was known of these aspects.

Chaptar Z showed that the current methods of enumerating
costs were inadequate for they werz almost invariably baced

cn inaccurate and unrepresentative published tables of
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costs which did not detail their sources of information.
Since costs were often the major criterion of policy
evaluation, policies which affect practically everyone in

the country were based on unjustifiable foundations.

The aims of this project were, therefore, to investigate
operators’ costing and to a lesser extent, pricing,
behaviour to fill some of the gaps that previously existed.
This would enable more realistic evaluations of the likely

ocutcomes of policy decisions.

In order to consider the determination of costs and
costing behaviour, a theory was required to indicate which
variables were likely to have a determining influence. The
theory which seemed most appropriate to the transport

industry was behavioural theory.

The aim of this final chapter is to bring together the
findings of the empirical studies arnd to discuss them in
terms of the original objectives of the thesis and the

behavioural theary.

The chapter starts by considering operators’ approaches to
costing and pricing and their determination. It goes on to
look at operators’ perceived costs and discuss them in
relation to the structural and behavioural variables. The
implicatiaﬁs of the research carried ocut in this thesis are
then discussed. The final section considers the potential

for further research.
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8.2. Approaches to costinaq.

The introduction to this thesis showed that it is usually
assumed by academics and legislators tHat operatars will
make rational decisions when faced with changes in
legislation, based on careful consideration of the full
costs of their operations. It was shown that the arguments
that foreshadowed the introduction of the 38 tonne vehicle
centred around the fimancial consequences. Policy makers
assumed that following the legislation allowing heavier
vehicles, operators would rationally weigh up their
advantages and use them selectively. In the caée of the
heavy lorry bans in London, it was assumed that operators
would make rationally efficient decisions about which

vehicles to use and how to compensate for the restrictions.

Results from the large scale survey showed that almost 20%
of operators do not calculate costs at all and are,
therefore, likely to have little idea of their operating
costs. As stated in chapter 7, this percentage is likely,
if anything, to be an underestimation of the actual
percentage of operators who do not calculate costs, for
those operators may have been embarrassed to admit it and
would not, therefore, have replied. Alternatively, they
may hawve considered it pointless returning the

questionnaire.
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The results further showed that many of those operators
who calculated costs did so only very scantily; they
calculated only the basic costs (e.g. fuel, wages and
maintenance), calculated them only in very aggregate terms
(e.g. costs af all vehicles together, or costs per weight
category of vehicle), and did so very infrequently (e.g.
only monthly or quarterly). It was show:, for instance,
that only 41% of respondents who calculated costs, did sc
on a per vehicle basis. When the number of cost elements
taken into account and the frequency of calculation are
combined, only SBY% of operators who calculated costs, or
477 of total respondents, had good costing practices (i.e.
calculated at least B cost elements, at least monthly).
The majority of operators did very poor costings and,
therefore, could not make rational decisions based on their

costs.

The same situation was found to be tfue of the 18 firms
visited. Furthermore, it was also discovered during the
course of this study, that many operators did not even
attach much importance to costing. Reasons for this
differed between 0/A and H/R operators. The O0/A operators
perceived the most important aspect of their work was to
provide a service to the manufacturing side of the
business, practically irrespective of costs. Calculating
cost=s to any degree of detail was perceived, therefore, as
unnecessary. H/R operators, on the other hand, proferred
two main reasons; the first was that they belisved their

fleets to be sufficiently small te know the costs of
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operating without explicitly calculating them. The second
was that they believed the market dictated rates which they
had to accept in order tao survive. Calculation of detailed
costs was perceived, therefore, as a time-consuming waste
of effort. This was accentuated by the fact that most of
the H/R firms relied to a large extert con contract work
which they considered had to be done, again, practically
irrespective of costs. Whilst it is impaortant to aoffer a
good service, it must be recognised that it is equally
important to know the cost of providing the service se that

the most appropriate level can be offered.

Results from the large scale survey showed that the level
of detail of costing was dependent on the type of firm.

Al though the percentage of operators who did not calculate
costs was the same between types of firm, H/R operators
calculated costs in much greater detail. They aggregéted
costs to a much lesser degree, calculated more cost

2lements and did so more frequently.

Again this conforms with the results obtained in the
in-depth study of 1B firms. One explanation why H/R
operators do better costings 1i1s that it is more important
for H/R operators to know their costs accuratelvy. Unlike
the 0/A operators, transport often provided the sole socurce
of income for the H/R operators. The prosperity of the
company, therefore, depended on the fortunes cof the
transport work. The principal money spinner in the O/A

firms was the manufacturing/service side of the companvy:
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transport merely supported this.

Overall, H/R operators appeared to be much more alert to
the pressures of business than their 0/A counterparts.

This is reflected in the fact that the H/R operators tended
to perceive competitive pressure as being more intense than
the 0O/A operators. The main sources of pressurs on the 0/A
operators were internal i.e. pressure from immediate
supervisors. External pressure was more remote. The
contrary was true for the H/R operatars. This explains why
H/R operators were more likely to monitaor cother cgperators’
costs and rates and relied on more reliable and immediate
sources for this information. O0/A operators depended more
on sources such as trade magazines as these were sufficient
to prove to the next level in the hierarchy that their

performance was good.

Economic efficiency was, there{oré, more of a driving
force in the H/R sector than in the 0/A sector. The
corollary of this is that H/FR operators are more likeiy
then O0/A operators to consider the finarncial implications

of any legislative change.

Three other variables were significant in determining the
‘level of detail of costs calculated. These were
information handling, use of budgets and geographical
coverage. Those aperators who monitorsd cther operators’

cests and rates, those who used budgets and those who had
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either national or internaticnal coverage had better
costing practiges than those operatcrs who did not monitor
costs and rates, those who did not use budgets and those
pperators who were only regionally based. One possible
explanation for this is that the former set are the more
business oriented or ambitious operators whe recognise the
advantages of doing accurate costings. It could be argued
that the fact that costs were calculated thoroughly has
contributed to the success of such firms, allowing them to

ex:pand into national or internationral markets.

Ferhaps as important as the wvariables that are related to
the level of detail of costs calculated, ar=s the variables
which have no influence. One such variable is the level of
perceived competition. It was expected that those
operators who perceived competition to be intense would
have better costing approaches than those who did not
because they had more need to calculate costs. This was
not the case. This perhaps illustrates the lack of
importance attached to costing as a whole. The on site
visits to the 18 firms demonstrated that the intensity of
competition was not necessarily combatted through attention
to costs but through attention to service. The prevailing
telief was that markets were won or lost not on costs or
rates, but on the service provided to customers. Another
nossible explanation is that many cof the firms that view
competitive pressur= as intense are thase firms where costs

are not kept under control! because they bhave i1nadegquats

zosting methcds.
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Thus, despite the importance of calculating costs
accurately, it has been shown that in general operators do
very poor castings and furthermore they attach littlé
importance to costs in their decision making. H/E
operators did better costings than 0O/A operators,
nationally or internationally based operators did better
costings than regionally based operators, those who used
budgets had better costing practices than those who did not
and operators who monitored others’ costs and rates had
better costing practices than those who did not. The
inadequacy of the costing procedures used implies that
operators cannot make rational decisions based on their

costs.

8.%5. Costs and their detsrminatian

As stated in the introducticon, the costs of anry transport
project are usually evaluated using actual, or what are
assumed to be actﬁal, costs. Little, if any, attention is
paid to operators’ perceptions of costs, even though it is
these which determins bshaviour. One of the obiectives of
this thesis was to investigate perceived costs and their

determination.

This study has shown that six variablas explain a very

significant proportion of the total variaticon in perceived
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costs. The six variables were: the carrying capacity of the
vehicle,_size of the depot (in terms of numbers of vehiclss
based at the depot), geagraphical base (national,
international or regicnal), whether or not costings were
done, whether or not budgets were used and the type of firm
(B/A or H/R). Together these variables explained &0% of the
total variation in costs using multiple regression
analysis. .The mosf‘influential variable was the
carrying capacity of the vehicle (which accounted far
I2% of the total variation). The type of firm and the size

of the firm accounted for a further 447%.

Despite the fact that H/R operators did better costings
than 0O/A cperators, the former had the higher perceived
costs. The most likely explanation for this is probably the
same as the explanation for the fact that operators who
calculate costs have higher perceived costs than those who
do not. That is, that rather than actually having laower
costs, 0/A operators and thcse who do no costings are
duping themselwves. They consider their costs to be lawer
oniy because they do not know their full costs. It could
be argued that those operators who do no costings have
lower costs because no expenditure is made on the
calculation of costs i.e. nobody is employed to caliculate

costs. This, however, seems improbable.
Operators whc use budgets have higher perceived costs than
those who do not. Theres appears tc be two possible

explanations for this finding. The first is that as was
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shown in the study of 18 firms, although one of the
purposes of using a budget is to control expenditure, it
was often viewed more as an allocation of resources which
had to be used. If budgets were underspent the penalty was
a lower budget the following year. Budgets. there<fore,
tended to encourage spend&ng and increase costs. The
second explanation is that the use of budgets signifies
good business acumen and that those operators who did not
use budgets, like those who did not calculate costs, did
their costs less accurately than those who did not. This
was illustrated to be so in chapter &. Thus again,
operators who did not use budgets were misleading

themselves as to the real magnitudes of their costs.

According to the regression model, perceived costs increase
with the number of vehicles based at the depot. Also
national or internaticnal firms have higher perceived costs
than regional firms. These two relationships suggest that
there are diseconomies of scale in the road freight
transport industry. It was shown in Chapter 7, however ,
that international or national firms have better costing
approaches than regional firms. Cnce again, therefore, it
is possible that rather than having lower costs, regional
firms may be duping themselwves into believing that their
costs are lower because they do not know their costs
accurately, The truth probably lies somewhere between the

WG,

One of the important findings to emerge from the zanalysis
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is that the geographical area in which the respondents were
based had an insignificant effect on both costs and costing
behaviour. In fact the two areas (the Saouth West and the
West Midlands) were remarkably similar in most respects.

As two contrasting areas were chosen for analysis, the fact
that there is little difference between them probably means
that cperators throughout the country act in similar ways
and that the analysis in this thesis is nationally

applicable.

Chapter 4 of this thesis proposed that the behavioural
theory of the firm pravided a good description of the
costing and pricing behaviour of operators. The theory

was, therefore, used as a basis for this thesis.

In the empirical studies carried out, operators’® costing
and pricing methads and approaches showed considerable
support for the theorvy. Chapter 4 showed that there was a
great deal of general support: operators were shown not to
be seeking to maximise profits (they did not even know
their costs let alone seek to minimise them):; they did a
great deal of satisficing ( e.g. they used traditiognal
methods of operating rather than weighing up all the
possible alternatives to find the ‘best’ cnel): much of
their behaviour was gowverned by standard operating
procedures and was completely routinised: members of the
firm had their own strict routines and concerns and any
informaticn entering the firm which did not fit intec any

one individual ‘s remit was ignorsd; much of the information
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collected was for collection sake and was never utilised;
they sought to negotiate the environment through the use of
leng term contracts, specialisation and by establishing a
good name for themselves by Jjoining trade asscciations.
Although the operators all operated in different ways, each
of them was acting intendedly rationally — each believed
that their way of operating was better than that of anvyone

elsa.

Chapter & showed that costs and rates differed
significantly between operators and that reactions to
changes in demand and supply conditions also differed
between firms. This is again supportive of the behavioural

theorvy.

In the large scale statistical study it was shown that many
operators admitted to seeking only to make an acceptable
level of profits, made use of budgets and targets and

sought to monitor other operators’ casts and rates.

Based on the support for the theory and the on-site
observations, five behavioural wvariables (informatiaon
handling, competitive pressure, statsd gozls, performanrnce
monitoring and use of budgets and targets) and I structural
variables (structure, management structure and education,)
were propoced as detesrminants of costs. Chapters & and 7
sought to discover whether there was any statisticsal
support for this model and thus to show how costs wers

determined.
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Data from the large scale survey, however, showed that
despite the support for behavioural theory on a general
level, there was very little statistical evidence that the
behavioural variables had any determining influence on
costs. The only variable that emerged as significant was
whether or not budgets were used, and this was only barely
significant. In the regression analysis, most of the
behavioural variables had a very low T-statistic attached
to them and when they were omitted from the equation, an
insignificant proportion of the total explanatory‘pcwer was

remaved.

The fact that the behavioural variables were not
significant, however, does not imply that the results do
nct support the behavioural theorvy. Testing the
behavioural theoary was not the purpose of this exercise.
What it does suggest is that it is difficult to incorporate
the behavioural theory into a quantitative mcodel to explain
the determination of perceived costs. It is often
considered that case study research is the only real methad
of testing the behaviocural theory. In this project, the
on—-site observations, which can be regarded as mini case
studies, did indeed support the theorvy. All that can
really be said is that the variables, which appesared from
the behavioural theory as if they would have some
determining influence on perceived costs, did net prove

significant in the statistical analysis in this project.
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8.4. Implications of the research

8.4.1. Implications for operators

The bankruptcy rate of road haulage companies is second
only to that of building contractors (Keynote, 1984). 1t
is often assumed that the explanation for this is the
extreme'competitiveness of the industry. It is clear,
haowever, from the research carried out in this thesis, that
a very important contributory factor is that operators pay
insufficent attention to the financial side of their
businesses, whilst perhaps focussing too heavily on the
operational side. Because costs are not calculated in
sufficient detail, operators believe that their rates are
covering costs. When it comes to, say, making a major
repair on a vehicle or purchasing a new vehicle,
insufficient money is available and the result is

bankruptcy.

This research strongly indicates that those who do less
detailed costings perceived their costs to be lower than
those who do more detailed costings. It was also shown
that operators who do no costings have lower perceiwved
costs than those who do costings. Thus it appears that
operators who do not know thesir costs underestimate their
true magnitude. It 1= these cperators who are probably

most susceptible to bankruptcy.
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In the survey of 18 firms, two of the H/R operators did no
costings. Since one of the operators had b=en operating
for the best part of a century it could be argued that
costing 1s not important. The main reason for their
survival was, haowever, their good relaticnship with one
particular customer. As was observed in another of the
firms visited, this can turn sour with amazing speed
because, for instance, of a change in the management in the
customer ‘s firm. If this occurs, a knowledge of costs is

vital if the business i=s to be rebuilt successfully.

It is not solely the avoidance of bankruptcy that is
important. Sixty percent of the operators in the large
scale survey stated that profit maximisation was a major
goal of their firm. Frofit maximisation cannot be achieved
withaout an accurate knowledge of costs. Service could well
be the most effective method of maintaining customer
loyalty. Service, however, is a means to an end not an end
in itself. The costs of providing alternative levels of
service should be carefully considered so that the most

appraopriate level can be offered.

It is clear, therefore, that the implications for
operators of not doing detailed costings are potentially
devastating and that much more attention should be paid by

most operators to this cside of the business.

.4.2. Implications feor =cademic
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It was shown in Chapter 2 that published tables of
operating costs were almost inveriably used by academics
and legislators for the purpose of aoperating cest
enumerations. The problems associated with this were also
illustrated in.Chapter 2 using the example of the
introduction of the 2B tonne vehicle, where it was shown
that its economic viability was dependent on which
particular set of tables was used. This research has shown
that the two main commercial cost tables (Commercial Motor
(CM) and Motor Transport(MT)) are unrepresentative of
operators’® perceived costs. The large scale survey showed
that CM and MT costs were very much.higher than those costs
obtained from the surve;, for all weight categories. In
many cases they were twice as high, though the
proportionate differences between the cost tables and the
survey results varied between weight categories. This
makes matters worse; if the published tabkles overestimated
costs consistently across weight categories, at least this
would be easily compensated for. Much doubt must therefore
be cast on the appropriateness of the conclusions reaehed
by all those who use these sources as a basis of

evaluation.

The underlying basis of this thesis is that it is
operaters’ percesived costs and approaches to cesting that
are of primary importance as it is these that determine
behaviour and thus the ultimate outcome of any pelicy

decision. The results of the res=zarch on thsse arsas caz=t
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further doubt on the validity of the conclusions reached in
the reports of many academics and public bedies. This is
perhaps best illustrated again by recourse to the example

ct the Z8 tonner.

The 38 tonne vehicle was introduced on the assumption that
cperators waould behave rationally and that substantial
financial savings would result. Results from the large
scale survey showed that operators indeed perceived the 28
tonner to be economically viable. Costs per tonne of
carrying capacity were lower far the 38 tonner than for any
other weight category of wvehicle. This explains why as

many respondents had 38 tonners as had 32 tonners.

Given the inadgquacy of the costing methods used by most
operators and the lack of importance attached to costs in
the decision making process, it would be practically
impossible, héwever, for operators to make rational
decisions ecn the financial viability of the I8 tonner, an
cost grounds. As stated earlier, the usage of the IB
tonner depends on the numbers purchased or converted and
the use to which they are put fcllowing their purchase.

The in—depth study indicated that the two principal reasons
for their purchase wer= to facilitate the operaticnal side
of the business (0/A operators) and to maximise flexibility

(H/R operators). Financial coneiderztions were secondary.
Once the wvehicles had been purchased, they had to be used
irrsepective of their suitability for the job. This meant

that they were fregquently being used where lighter veshigles
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would have sufficed.

The overall economic viability of the I8 tonne wvehicle is,
therefore, highly debatable. The results of the large
scale survey suggest that economic viability would be
considered most intensely by H/R operators, operators who
are nationally or internationally based, operators who use

budgets and who monitor other operators’ costs and rates.

From this example it is clear that in order to make
Justifiable and accurate decisions in policy evaluations,
operators’™ perceived costs and the importance attached tao
costing must be fully considered. The problem is that it
is difficult to take account of costing approaches in a
structured way; it cannot esasily be built into models.

This does not imply, however, that it should be completely
neglected. It implies that maore study intoc this particular
problem is required. Obtaining perceived costs for
different weight categories of vehicles, aon the other hand,
should be a relatively easy task. They could, for
instance, be sought on the same questionnaire sent out by
the Department of Transpaort to estimate the usage of

vehicles.

B.5. Scope for further research

The research irn this thesis has axposad the needg fcr much

further rasearch in the areas covered and asscciated areas.
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It is these which are now considered.

The research in this thesis has shown that operators’
approaches to costing are of paramount importance in the
evaluation of transport issues. Throughout the thesis it
has been shown that operators have a wide range of
approaches, ranging from the non-existent to the fairly
elaborate. Four variables were shown to influence the

level of detail of costing done.

Six variaples were shown to be significant determinants of
perceived costs, together explaining 40% of the total
variation. It was hypothesised in chapter 7 that the level
of detail of costing may have been the underlying
determining factor in all of the variables except the
carrying capacity éf the wvehicle. .Because aof time
:Dnstrain£5, however, this was not fully investigated. For
pelicy ewvaluations, the casting approaches of operators
must somehow be modelled. This would be an important

advance.

The aim of thislstudy was to investigate operators-
approaches to costing and rate setting. In the event, the
investigation of pricing behaviour was only partially
considered. The determination of prices and their
relaticonship to costs would be 2 useful area cof further

study.
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The costs of road freight transport in this study referred
only to the movement costs (i.e. operating costs in their
strictest sense). Movement costs are, however, only part of
the total distribution costs. Throughout this thesis, the
econamic viability of the I8 tonne vehicle has been used as
an illustrative example. It was, however, caonsidered only
in terms of its relative operating costs. It is quite
possible that its introduction has had repercussions
throughcout the whole distribution process which should also
be taken into account. It could in some cases, for
example, obviate the need for regional depots. Expansion
of the research in this thesis to cover the whole
distribution process would, therefore, affard a more
detailed understanding of operators’ decision making

processes.

Finally, it would be instructive to determine the
relationship between actual and perceived costs in the road
freight transport industry and to investigate whether the
behavioural variables used in this thesis had any
determining influence on actual costs. This would, however
be a very difficult task as actual costs are very difficult
to enumerate since they are so dependent aon the methods

usaed to collate them.
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APPENBIX 1
UGAKING PAPER - HALLETT AND GRAY

OPERATING COSTS OF HEAVY GOODS VEHICLES IN THE U.K.

1. INTRODUCTION

The road haulage industry in the U.K. is huge, expenditure on it amounting
to some £18,500m in 1982. However, despite the obvious need for efficiency
in such an industry, knowledge of the magnitude and structure of vehicle
operating costs is at a surprisingly elementary level. The implications of
this are by no means trivial, for without an accurate knowledge of
operating costs, the possibility of analysing fully the likely consequences
of Tegislation affecting the road haulage industry is rendered very limited.
The aim of this working paper, therefore, is to review the existing body
of knowledge on vehicle operating costs and to highlight its inadequacies.

The paper starts with a critical analysis of some of the published tables
of operating costs, including comparisons of the factors included and the
relative magnitudes of the costs involved. Particular attention is paid to
the generalised nature of the costs included and the implications of this
for the practical relevance of such tables. One of the major criticisms

is in treatment of capacity utilisation which is either non-existent or
incorrect. »

Particular attention is paid to the extent to which cost tables are used

by academics and in major published reports or inquiries. The consequences
of the ignorance surrounding operating costs is discussed in relation to
the introduction of the heavier lorry. It is shown, for instance, that

the economic viability of the heavier lorry is dependent on the source of
operating costs used and the assumptions made about costs relative to
capacity utilisation.

The second part of the paper presents the results of an empirical study

of the approaches to costing adopted by eighteen heavy goods vehicle
operators (nine hire or reward and nine own account), in the south west of
England. [t demonstrates the use made of published tables of operating
costs by transport providers and their opinions of them, and compares the
actual cost items taken into account by the different firms in the sample
and gives the reasons for the non-use of costs by certain operators. [t
1s shown that it is not just the elements included which differ but the
method of allocating fixed costs between vehicles, the amount of detail in
the costing framework and the reasons for doing costings. One particular
cost element, depreciation, is considered in some detail to show the
variations in methods used to calculate this one item. Comparisons are
made between the methods used by hire or reward operators and own

account operators in relation to the costing procedures used.

Finally, there is a discussion of some of the important issues raised in
the paper.
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2. PUBLISHED COST TABLES

2.1 Differences between published cost tables

Costing involves the 'process of identifying, calculating and recording
every item of expenditure incurred in the purchase or hire of goods vehicles,
in maintaining them, in running them and in supporting the administrative
and management functions necessary to control their use, followed by an
analysis of the total operating costs into costs per unit of load,

distance or time'. (Lowe, 1983). The private costs of freight transportation,
i.e. the costs borne by the operator, fall into two principal categories:
the movement costs and the terminal costs (Button and Pearman, 1981).
Movement costs, as the term suggests, are those costs incurred in the
actual transportation of the freight on the lorry to its destination

point. Movement costs are usually divided into two groups, running costs
and standing costs. Running costs are those costs which vary with mileage,
whilst standing costs, or fixed costs, are those which are not related to
mileage, but are time related. Roudier (31976) further sub-divides running
costs into costs which vary as a function of (a) extraneous factors such

as the general traffic speeds and the distribution of consignees' premises,
and (b) internal factors such as the type of vehicle, the load factors

and the composition of the fleet. The first group of costs are often
ignored, or at least, assumed to be constant due to difficulties in
modelling. Yet, as Roudier has found, 'the distribution of a single ton of
groceries to a number of small grocers in the Paris area costs more than
their carriage by road in 20 tonne lots from Marseille to Paris'. This
demonstrates the variability of costs with conditions and, consequently,
the importance when costing, of considering each journey separately.

There is a variety of sources of information on operating costs. These
include tables of operating costs published annually by Commercial Motor
(CM), cost tables published quarterly by Motor Transport (MT), the Cost
and Rates Service of the Freight Transport Association (FTA) and the operating
costs published by the Road Haulage Association (RHA). All these tables
are based on generalised costs for various types and weights of vehicle.
The use of both imperial (tons) and metric (tonnes) weights in this

paper reflects the current state of practice in the U.K. For the purposes
of this paper there is no significant difference between a ton (1016 kg)
and a tonne (1000 kg). Table 1 shows, as an example, costs of articulated
vehicles of various weights taken from CM.

Table 1 shows the main components of operating costs and their relative
magnitudes. It can be seen for instance that wages form a large proportion
of standing costs per week and that fuel is the most costly component of
running costs. These relative magnitudes are apparent in all the operating
gos? gazles. However, each of the tables differs in the cost elements
included.
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TABLE 1 - OPERATING COSTS OF ARTICULATED VEHICLES OF DIFFERENT WEIGHTS

Carrying capacity 10 ton 14 ton 21 ton
Unladen weight 4 ton 5 ton 11 ton
Standing costs (pounds per week)

Licences 11.33 17.11 50.88
Wages 206.30 206.30 237.59
Rent and Rates 13.35 15.6 17.51
Insurance 23.32 32.60 61.85
Interest 41 .64 49.20 79 .87
TOTAL PER WEEK 295.96 320.82 456 .54
Running costs (pence per mile)

Fuel 14.5 17.5 25
Lubricants 0.53 0.53 0.54
Tyres 5.96 5.36 6.25
Maintenance 11.8 14 .66 23.68
Depreciation 8.52 10.06 14.55
TOTAL 41.47 48.11 70.02

Source: Commercial Motor Tables of operating costs 1982/83.

CM  for instance is the only one to include interest as a separate
item. This represents the interest payable on the money borrowed to
purchase the vehicle, or alternatively if the vehicle was purchased
from acquired capital, the interest that money could have accumulated if
deposited in, say, a bank. CM also inciudes a rent and rates item as
well as adding 20% to operating costs to cover overheads.
an element called 'establishment costs' which is essentially the same
as overheads and comprises telephone and mail (10%), administration
staff (40%), rent and rated {15%), company cars (20%), light and heat

MT includes

(5%) and financial costs (10%). FTA and RHA have no items to cover

rent and rates, but do inciude an 'overhead' figure. Depreciation,
although included in all sets of tables, is included as a running cost
in CM, but as a standing cost in the FTA, RHA and MT tables. In reality
it will be a mixture of the two, for although a vehicle depreciates in
value even if it is never used, it depreciates at a faster rate with
increasing mileage. The same thing occurs with wages, which MT and (i
class as a standing cost and FTA and RHA class on its own.

[t is recognised that there are many problems associated with the use of

" operating cost tables (see for example Button and Pearman, 1981; Headdon,
1981 and Hicks, 1977). Rowley et al (1983) for instance, say about them,

‘At best they represent averages subject to considerable variance'. It

would be unwise for an operator to use such tables without considerable
adaptation to suit his own requirements and conditions. The main problem is,
as Rowley et al have said, their generality. Table 1 shows that a single
cost figure is given for each component of costs for each vehicle weight
category. Yet in Table 2 which is taken from the FTA Cost and Rates

Service, and shows the operating costs of different makes of vehicle of the
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same weight, it can be seen that the costs vary enormously between
vehicle makes, although since the costs were taken from many operators
the differences will, to some degree, reflect differences in

operations and conditions.

TABLE 2 - VEHICLE OPERATING COSTS. ODIFFERENCES BETWEEN COSTS FOR

Example 1 Example 4 Example 9 Example 10 Average
Make of tractor Valvo Leyland Volvo Erf
F7 Buffalo Various B Series
Total wage cost (&) 8019 10239 10411 19460 12034
Standing costs {pounds per annum)
£ % £ % £ % £ % £
Licence 1820 33 1820 30 1820 27 1820 33 1820
Insurance 105 2 130 3 459 7 220 4 223
Depreciation 3578 65 4048- 67 4526 66 3554 63 4025
Totai S.C. 5503 100 5998 100 6845 100 5594 100 6068
Running costs (pence per mile)
p % P % p % p s p
Fuel 13.8 44 18.8 48 17.0 62 17.2 33 17.5
Replacement tyre 8.28 27 2.43 6 2.68 10 3.4 7 3.73
Repairs 8.97 29 17.8 46 7.8 28 31.7 60 15.1
Total R.C. 31.0 100 3.0 100 27.5 100 52.2 100 36.3

. Source: Abstracted from FTA Cost and Rates Service.

Table 5.

Report number 48, March 1983.

For example, in Table 2 total running cost per mile varies from 27.49p/mile
for a Volvo (examplie 9) to 52.23p/mile for an Erf B series {example 10).

This is nearly a 100% difference.

Similarly, total cost per mile for

vehicle plus driver ranges from 60.12p/mile, again for the Volvo (example 9)
This difference in costs for types of vehicle
in the same weight category was recognised by one operator (interviewed

by one of the authors), who was using a Volvo F10 because of its cost
advantages despite having a franchise with another vehicle manufacturer,

The variation in costs effectively means that if a haulier using an Erf
were to use the average value rather than the specific value for the Erf,
over 100 miles he would, according to the FTA figures, be undercosting

by 744p, or, given an annual mileage of 44000 miles, he would undercost

to 103.15p/mile for the Erf.

by £3300.

[t is also interesting to note the differences between published cost

tables.
compatible as possible.

aa

Table 3 shows the differences after making the tables as
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TABLE 3 - DIFFERENCE [N COSTS BETWEEN FTA, CM AND MT TABLES FOR A TYPICAL
3¢ TONNER

FTA averages M MT RHA
_ (excludes VAT) (includes VAT) (excludes VAT)
Standing costs (pounds per annum)

Insurance 223 2774 1511 1503
Depreciation 4025 5712* 5467 4520
Wages 12034 10618 7253 6337
Interest not included 3593 not included not included
Rent and rates " " 3594 " " " "
Running cost per mile (p)

Fuel 17.5 25 25 21.14
Maintenance 15.07 17.10 18.07 5.21
Tyres 3.73 6.25 6.98 5.04
0il .54 .41 +
Total annual cost 32145 44890 36094 35354

(43700 miles)

*using 13.07p/mile for average mileage of 43700 miles
+included under 'fuel’

Source: MT Cost Tables, Autumn 1983, CM Tables of operating costs 1982/83,
FTA Cost and Rates Service, March 1983, RHA Cost Tables 1983.

Table 3 shows that insurance costs per annum range from £220 in the

FTA tables to £2774 in CM tables, with MT at £1511. Wages range from
£7253 in MT to £12034 in FTA. Total annual cost ranges from £32145 in

the FTA tables to £44890 in CM tables, a difference of nearly 40% (though
they are not strictly comparable in percentage terms owing to the omission
of the licence fee which was not comparable in the tables).

The differences result partly from the data on costs not being based on
the same month. There is, for example, a 6 month difference between MT
and CM table cost bases. It is, however, the overall magnitude of the
differences which is important. Correcting for the time variations in
fact magnifies the cost differences since the CM tables (in Table 3)
are the most dated and, at the same time, show the highest costs.

The comparisons above assumed equivalent working conditions, although since
the vehicle working conditions differ tremendously too, the possible

- variations in cost per mile for vehicles of similar weights become even
greater. Thus, for example, operating costs per mile in urban areas or
other congested areas will be very different from those in free flowing
traffic areas. Roudier (1976) found that the average run in Paris was
a mere 49km because of congestion. He concluded that concentration of
traffic had a greater effect on costs per mile of operation than the size
of the urban area. Similarly, Ogden (in Button and Fearman, 1981) found
that traffic congestion could decrease goods vehicle productivity by 753
and increase their operating costs by 100%.
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According to the formula used by the Department of Transport when
evaluating trunk road proposals, operating costs decrease with
increasing speed according to:

Cost = (A + B/V) + Cv2
where V = speed in km per hour, and
A, B, C are parameters which vary with vehicle type.
For a goods vehicle A = 14,76, B = 82.2, C = 0.000227 (1979 prices).

Using this formula, the effect of decreasing speed from §0km/h to 30km/h is
to increase operating costs by 4%. However, if a vehicle travels more
slowly, then the time costs will also increase. Total resource costs used
must therefore also include a time variable. The Department of Transport
recommends that time enters the equation in the following way

Cose = (A + (8 + D)/V) + CV2
where D = value of vehicle time in pence/hr.

[t would only be by luck that the combination of variable and constant
values used would give the same cost as that obtained from the use of
generalised tables.

The RHA deal with this problem to a certain extent by publishing regional
tables of operating costs. However, it is not only the traffic conditions
which ensure that operating costs vary greatly between operators. Among
haulage companies themselves there are substantial differences in practices.
Hauliers have differing attitudes to maintenance. "Maintenance costs also
differ according to whether the work is done within the firm or outside

it. Depreciation varies according to the capital cost of the vehicle,

the method used (i.e. straightline, reduced balance or some other method) ,
and also according to the second hand value the haulier believes the lorry
will achieve at the end of its life. The life of the vehicle depends

on the use made of it and the replacement policy of the firm. Many hauliers
do not purchase vehicles outright but lease them or contract hire them and
the acquisition method used affects costs considerably. Running costs as

a whole will change with the treatment of the vehicles in question.

A further criticism of a different nature was advanced by an FTA
accountant who said 'there are two elements of cost, viz. time and distance.
Total cost is an always varying function of the two. Thus it is totally
wrong to reduce total cost to a figure per mile, a mistake made by nearly
all operators and by most published cost tables. There is only one neriod
mileage at which the average per mile is correct; below that figure it
will be too low and above it too high. Herein lies the problem of so many
. operators who still rely on this fictitious non-existent figure' (FTA,
1983). The solution to this problem may lie in charging a cost per mile
based on running costs and a cost per hour based on standing costs. [t

is essentially this approach which was adopted by the Department of
Transport in their calculation of trunk road benefits (above),
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above 30 tonnes is only 0.73 (excluding empty running) (CSRGT, 1983), mak ing
the costs per tonne correspondingly higher. M actually present cost figures
for the situation where only S0% or 75% Capa:ity utilisation is attained.
However, the nature of their presentation makes their use difficult. Table 4
is abstracted from the CM tables and shows the operating costs per ton of an
articulated vehicle with 21 ton capacity and 32 tons GVW. .

TABLE 4 - OPERATING COST PER TON OF A 32 TON GVW ARTICULATED VEHICLE WITH
OIFFERERT UTTCTSATION FACTORS

Miles per week Journeys per day Utilisation (%) Cost (£)
1000 1 50 22.03
1000 1 75 14 .69
1060 2 50 11.02
1000 2 75 7.34
1000 3 50 7.34
1000 3 75 4.90
1000 4 50 5.51
1000 4 75 3.67
1000 5 50 4.47
1000 5 75 2.94

Source: CM Tables of operating costs 1983/84. Table &, p. 33.

Having decided upon his mileage per week, the haulier must decide how many
journeys per day he has made. Assuming he works a five day week, has travelled
1000 miles, and made on average 2 trips per day, in order to-use the tabies,

operating cost per mile of a fully laden vehicle, for 1000 miles, and dividing
it by the actual payload carried, i.e. 10.5 tons - which gives 11.02p per ton
and then multiplying this by miles per trip (i.e. 100), to give £11.02 per ton.

carried by dividing the total operating cost of a fully laden vehicle by the
actual payload. This same error is made by Sharp (1973), who states, in
explajning the difference made to Costs by differgnces in capacity utilisation

R = (Cs/kus) - (Cl/kUL)

However, if k<l, then there will be effects on Cs and C1 which are not
accounted for by this equation.

S
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2.2 The use made of published cost tables

These very aggregate tables appear to be of little practical use to the
haulier without a great deal of adaptation. .In fact, it is questionable
whether they serve any useful purpose other than demonstrating trends in
costs. It would be helpful to know how many firms use the tables, the
extent to which they are adapted and the use to which they are put. The
Price Commission Study of 1977 gives some indication of the extent of thei
use in the setting of charges by professional operators (This, of course,
excludes the large number of own account operators who would be expected
to use the FTA tables, if any).

TABLE 5 - PROFESSIONAL HAULIERS - USE OF SQURCES OF INFORMATION [N
St 1 TING CHARGES

Percentage of Respondents making stated degree of use

Source Frequently Occasionally Hardley Ever Never
RHA 28.3 31.1 12.6 28
FTA 4.4 8.9 5 81.7
CM 27.7 33.7 13.9 24.7

Source: Price Commission 1977, page 42.

Although this source is a little dated, it can be seen that a significant
proportion of professional hauliers, i.e. hire and reward operators, use
cost tables in setting charges. However, Table 5 telils us nothing about
how many changes are made to the tables by operators, or the extent of
hauliers' reliance upon them.

The use of published tables is not confined to hauliers. Because of the
lack of credible or comprehensive alternatives, they are used by academics
and governments alike. Cooper (1982) used the tables to consider the
economic viability of using demountables in distribution. Patterson and
May (1982) used MT tables to calculate the impact on costs of having heavy
lorry bans in London. Corcoran et al (1980) used elements of the CM
tables in their report on the evaluation of heavier lorries, which was
used as a basis for the Armitage Report (1980). The Wood Inquiry (1983)
Into the effects of bans on heavy lorries in London used MT tables to
énumerate the costs. Finally, Starkie (1984) used CM tables to demonstrate
the costs of road freight transport. [n fact, practically all research

in this field which includes enumeration of vehicle operating costs,

used information obtained from the published cost tables. That the tables
are so widely used is rather worrying since conclusions reached by these
bodies can have far reaching effects. Yet, as shown above, conclusions
are likely to differ according to the tables used. Where the conclusions
reached are based on calculations which are very sensitive to marginal
changes the problem becomes worse.
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2.3 Example of the use of published cost tables

As an example of the ambiguities resulting from the use of published
tables of operating costs, consider the debate over the introduction of
the heavier vehicle. One of the major factors influencing the final
decision to introduce neavier 38t goods vehicles in the UK in May 1983,
was the projected savings in operating costs resulting from the purported
econcmies of scale in the use of heavier lorries. The argument was that
although the operating costs of heavier lorries increase with increasing
GVW, payload capacity increases at a faster rate resulting in lower costs
per tonne of goods carried, assuming a fully laden vehicle. It was
reckoned by Armitage (1980) that savings of £120m - £135m p.a. would be
gained through the change in the weight 1imits of lorries.

Using the published tables of operating costs, however, the relative
financial advantages of operating the 38 tonne vehicle as opposed to

32.5 tonne vehicles are seen to differ quite substantially between tables.
Table 6 demonstrates this.

TABLE 6 - VARIATIONS IN ESTIMATIONS OF THE RELATIVE COST ADVANTAGE

LX)

ARTICULATED VEAICLES

M MT FTA average
Cost per mile (1500 miles)
32.5* tonne artic - T 91.7p '83.5p 67.1p
38* tonne artic : 115.1p 32.17p 74.1p
Cost per tonne/mile (1500 miles)
32.5 tonne artic 4.2p 3.8p 3.1p
38 tonne artic 4.6p 3.7p 3.0p
Percentage difference +10% -2.6% -3.2%
Cost of transporting 1000 tonnes of goods 300 miles in
32.5 tonne artic £13009.3 £11918.3 £9034.38
38 tonne artic £13842 g1 £8894
Difference -£832.7 £737.3 - £140.8

* 3 axled tractor with 2 axled trailer

Sources: Calculated from CM tables of operating costs 1983/84, MT operating
cost tables Winter 1983, FTA cost projections 1983

Table 6 shows that although costs per mile are higher for the 38 tonne vehicle
in all the tables, costs per tonne mile are lower in MT and FTA but higher

in CM. (M predict a 10% increase in costs per tonne mile if a 38 tonner is
used rather than a 32 tonner. The third part of Table 6 shows what this

means in terms of an example taking into account vehicle indivisibilities.
Thus, suppose a haulier needed to transport 1000 lorries of goods 300 miles. -
Suppose also that one lorry can travel 300 miles a day and work five days a
week. Using a 32.5 tonne lorry with 22 tonne capacity, it would take 48
journeys, the haulier would travel 1500 miles a week for 9 weeks and 300 miles
in the final week. The cost of this compares to what it would cost if he

were to use a 38 tonne vehicle with 25 tonne capacity. In this case ne would
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travel 1500 miles a week for exactly eight weeks. Table 6 shows it
would cost £832.7 more to use the 38 tonner based on CM fiqures, £737.3
less to use a 38 tonner based on MT figures and £140.8 less according

to FTA figures. This is quite a substantial variation. On this basis,
had the decision on whether to introduce the heavier lorry been based on
CM, the outcome would not have been the same as if it had been based on
MT or the FTA. The magnitude of the savings resulting from the 38
tonner would be completely different according to the tables used.

The result of the debate on the heavier vehicle and the projected magnitude
of the savings was based on a report by the TRRL (Corcoran et al, 1980).
The sources of their costs were quite varied and credit must be given to
them for using independent sources for many of the cost elements. However,
for rent and rates and insurance, the figures were based on CM tables of
operating costs. The framework used was that of CM (this means the
inctusion of interest as an element) and the method used for calculating
overheads, i.e. adding a fixed percentage to costs previously identified,
is the same as in CM. Whilst it is quite understandable that the TRRL
should have used CM tables because of the lack of better alternatives,

the fact remains that had figures from the other tables been used, the
results obtained by the TRRL may have been quite different. For an

average mileage of 36871 miles (as used by TRRL) standing costs account

for approximately 45% of total annual operating costs and rent, rates,
insurance and interest account for more than 30% of the standing costs

in CM.

Ultimately, the decision whether or not to purchase 33 ‘tonne vehicles as
opposed to 32 tonners and therefore the overall use of 38 tonners, rests
with the transport providers. It is their opinions on the relative
financial advantages that matter and their methods and attitudes to costing
that should be of concern to both the academic world .and to government.

The few general studies in this area have in fact shown that hauliers’
knowledge of costs is poor. The Price Commission (1977) found that ‘among
small operators, knowledge and grasp of costs was often found to be
rudimentary, ranging down to almost totally subjective rule of thumb
Jjudgements derived from experience'. However, it appears that there is a
difference between small operators and large operators for the Price
Commission also found that 'it was the larger hauliers who took greater
care to analyse their costs and to make sure they included all economic
Costs including capital costs'. This difference in practice between

larger and smaller firms can also be seen from the finding that when
setting prices, 76% of those operators with between 21 and 100 vehicles
used mainly their own costs to set prices whereas only 58% of those with

2 to 5 vehicles did. 24% of the latter type of operators used

competitors' charges to set their prices. Strangely perhaps, of those
operators with 107+ vehicles, only 69% set their prices on their own costs.
However this may be explained by the fact that there were few operators with
101+ vehicles in the sample, so the percentages may be misleading. The
Price Commission, whilst delving further than most into the costing knowledge
of operators, is now rather dated and contains very little detail. There
is clearly a need, then, for an up-to-date thorough knowiedge of the

actual costing procedures used by transport providers.



3. EMPIRICAL STUDY OF FREIGHT COSTINGS

3.1 Size of firms in sample

The remainder of this paper seeks to show exactly what costs operators
take into account, the reasons for doing so and the use made by them of
published cost tables such as those described above. In order to obtain
this information with a high degree of detail, in-depth interviews of all
decision makers in the costing exercise were made. In this way the
relevant decision makers were more easily identified and had the opportunity
to -acquaint themselves with the interviewer. This is especially important
in the sensitive area of costing where hauliers were expected to be rather
reluctant to divulge the required information. Visits to nine hire or
reward and nine own account operators in south-west England were arranged,
each lasting about two days. The size of the firms visited in terms of
white collar employees in the transport division, number and types of
vehicles 'and activities of the company together with the main products
hauled are shown in Table 7.

Firms varied quite substantially in size, activities undertaken and
products hauled, although four of the hire or reward companies hauled
for the same quarry business. Without exception, each hire or reward
company had verbal work contracts with at least one manufacturer which
accounted for a very sizeable proportion of their total work (in one
case, over 30%) and which were of long term duration.

Only two of the hire or reward firms were part of larger organisations, the
remainder being predominantly family-run businesses. All were fairly

well established firms, the newest had been operating for eighteen years

and the oldest for 65 years. They all began purely as haulage companies-and
most later diversified vertically into other aspects.of distribution or
related work.

The own account companies were much larger in terms of total numbers
empioyed and annual turnover, although in terms of transport operations
their sizes were quite comparable with the hire or reward companies.

A1l but two of the own account operators were national concerns with
depots in at least one other location, and many of them were subsidiaries
of larger organisations. The own account firms were spread over a wider
geographical area than the hire or reward firms because of the limited
number of own account companies in the far south-west using the heaviest
categories of lorries.

3.2 Use and opinion of published cost tables by firms in this study

This paper began with a critique of published cost tables and the use

made of them in academic and government circles where they are sometimes
assumed to be an accurate representation of hauliers' costs and,
therefore, a determinant of hauliers' decisions. Table 8 shows the extent
to which transport providers used published cost tables and their opinions
of them.
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S$I1ZE QF FIAMS [N THE SAMPLE it TEIMS AF jmumwneRrs 9F YEHICLES

ACTIVITIFS AF Tiome anp

NUHBERS OF wHITE COLLAR EMPLAYEES

FiRM Ho. office staff in
transport

Nymber and weights of
veniclies

Activities of firms

Main Jroguce
nauleq

Hire or rewdrd

! 3

4 x 32t artics on general Haulage, distribytion, leer, timper inc
haulage ] rental, contract steal aracucts
22 x 7.5t {aistributor) hire, storage,
14 x 3.5t (contracted) garage* and diesel sales
8 various
2 5 7 = 32t artics Haulage, storage. Televisions,
9 various cement works, training cement
scheme, derv sales
3 18 17 x 38t artics Haulage, garage, derv Quarry materials
7 x 32t artics sales, contract hire,
+ 16 others forecourt
23 1 32t artics (renzals)
4 2 4 x 12t artics Haulage Truit ana vegetapies,
2 x 138t artics macningry
2 octhers
S 4 17 x 32t artics Haulage, garage Chimneys
5 3 5 x 32t artics Haulage, garage Steel, construction
1 x 38t artics olant
Vox 38t artic ‘
1 athers
7 1 15 x 18t artics Hauylage, storage, Tinnea ‘coa,
7 x 32t artics distribution tairvy Jroduce
12 others
3 7 7 x 1Bt artics Haulage, storage, Coal, sana, z0ys
8 & 32t artics distribution,
3 = 30t rigids derv sales
iQ0 various
3 8 51 « 32t artvics Haulage . gistribution, Mily, ol

3 = 3Bt artics
38 « 16t rigids

garage

v Garage in tnis table means repairing other venicles as well as their own.
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Ta8LE 7/ - continued

14 42 ¢« 32 conne artics

engineering, garage,

FIRM Ho. of office staff in Number and weights of Activities of firms Main prodyc:
transport vehicles hauled
Qwn account
i0 4 22 x 18 tanne artics Producer and distributor Alconolic drinks
S x 32 tonne artics of alcoholic drinks
2 x 16 tonne rigids
9 x 3.5 tonne rigids
11 1 2 x 1B tonne artics Catch fish, buy fish Fish
1 x 32 tonne artic and distribute it
1 x 24 tonne rigid
4 x 16 tonne rigid
12 ] 1 x 38 tonne artic Quarriers, road Stone
12 x 30 tonne rigids censtruction and
- 1 x 30 tonne artic hirers of farm spreading
4 x 28 tonne rigids equipment
4 x 24 tonne rigids
3 concrete mixers
+ others
13 4 12 x 30 tonne artics Producars and 3eer
17 x 10 tonne vehicles distributors of
dicohol ic beveragas.
Garage.
‘ 14 a 19 x 32 tonne artics Food manufacturers Food
5 x 24 tonne rigids
+ many delivery vans
|
15 3 1 x 32 tonne artic Producers of animal Animal foodstyffs
5 x 10 tonne rigids focdstuffs
5 x 24 tonne rigids
‘ 10 x 16 tonne rigid
|
18 4 9 x J2 tonne drawbars Manufacture hazardous Chemicais
chemicals for housenold/
business use
17 2 J x 32 tonne artics Produce beer and 3eer
26 x 16 tonne rigids distribuce many types
of alcohol
i8 Approx. 4 x 38 zonne artics Quarriers, Quarry materials,

586 x tippers (various weignts)

cerv sales, bodvbuilders,
waste ¢isposal

macninery ang coal
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TABLE 8
EXTENT OF USE OF PUBLISHED COST TABLES BY TRANSPORT PROVIDERS IN THE SAMPLE

FIAM Cost tables received Used for costing/pricing Use put to Opinions of tables
{Y/N)
Hire or reward

1 CN, MT N Use them to compare Not Tuch use for
with own rates out costing or pricing.
of interest The published rates

are always oo hign.

2 CM, MT ] Likes to compare Not muych use for
them with own casting. Unreliable.
costs. Shows them Always too hign,
to customers to
demonstrate how low
own rates are.

3 MT, RMA N Occasignally uses Only has MT because
them for they are free with
cemparisons and to the papger. QDoes not
Justify own rates like CM because
te clients. based too much on

anileage.
.4 RHA, MT N (except None except the Both too generai and
. uses RHA wage ratas occasional do not fit owa firm's
for drivers) inquisitive circumstances. Over-
comparison against heads in tables too
own rates. high. Costs based
an different mileage
than own vehigles
and has no inclina-
tion to adapt them.

5 AHA, MT N Comparisons with Used to rely on RHA
own rates. Took for costings dut
own cost frame- realised that it was
work frgm RHA. better o do their

own because circum-
stances differ so
much., Get RHA taoles
only because they
are free now.

[ RHA, MT N Uses them to refer Prefers RHA rabdles
to occasionally. because they are
Used to use MT regionally based
framework about and therefore should
8 years aqgo before be more accurate.
giving up costing. 8oth dare too nign.
Uses them to
justify rate increases.

7 HA N Comparisons with 3elieves RHA :zaples
own rates. are dubious ang CM

angd MT are ngpeless.

3 RHA ¥ Rate setting Uses them decause it
for new one-off it 2asy t0 40 SO and
customers. because it soungs

professicnal .
9 MT, M hi Comparison with Yery unrealistic.

own COSts.
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TABLE 8 - continued

FIRM Cast tables received

Used for costing/pricing
(Y/N)

Use put to

Qpinions of taoles

Jwn account

Transport manager does
not even look at

them, but distribution
manager ysas them for
comparisons.

Believes they are
inaccurate.

Uses them to get an
idea of market rates.
Believes they are an
accurate representa-
tion of ather
people's actual costs.

Thinks that some
items are quite

good but averail are
no good for the
particular
geograohical area.

Uses RHA and Qevon
Store Federation for
pricing transport
element of total
price,

Has ng faith in CM

and MT tabies because
everygne's costs vary.
OSF and RHR tabies

used because it is
agreed in the trade and
it makes things easy.
Believes 0SF and RHA
not very accuratge,

Used as comparisan
with own rates and
to get idea of

“commercial rates”.

gelieves they are
made for a different
kind of gperation
than theirs.

Used to comparc

with own rates and
to get an idea of
market rates. Hires
H/R transport
occasionally and
believes can give an
idea of the hire or
reward rates.
Personnel dept. uses
them to keep transport
fanager on his feet.

No specific apinign
expressed.

Send their casts to
UKASTA who analyse
them in their frame-
work and also send a
copy of other members
in the group's costs
in the same framework.
Also distributian
manager at nead office
enters own costs into
FTA compbuter and gers

gelieves UKASTA and
FTA tables are better
than MT and CM as tney
are more syited o
their own operacion.
Head Office thinks :the
comparisars are worgh-
while and the tiblaes
are usaful .

breakdown in their foremal

toe. At depot visited
the transport manager
compares depot costs
with other depots but
not very often.

10 M, T

A NT

12 MT, RHA, OSF
13 MT, FTA

14 CM, MT, FTA
15 FTA, CM, MT

UKASTA
16 MT, CM

N

Used them to justify
transport costs o
managers higner in the
hierarchy. Used as
comparison.

Believes they are
useless. Get thenm
out of curigsity.




TABLE B - continued

FIRM

Cost tables received

Used for costing/pricing
(Y/N)

Use put to

Opiniens of tables

Own account

Nane -

Has little use for
them. Not interested
in other peoples’
costs.

MT, CM, N
FTA, RHA,
OSF

Used as comparisons
with own costs.

Like to have them to
refer to even though
they have little
faith in them.

Oges not like them
because do not know
what they are based
on. Also they are at
times difficult to
interpret. However,
since they are
published and are on
a subject of direct
reievange 0 them,
they shoyld be looked
at.

17
18

DSF =
UKASTA

Devon Stone Federation

= UK Agricultural Supply Trade Association



Published cost tables were used by only one of the hire or reward
operators and by one of the own account operators for the purpose of
costing or rate setting. The exceptional hire or reward operator used
them only to quote to a new one-off client when he thought it ill-advised
to spend time working out a price based on their own costs. The own
account exception used them mainly because it had been agreed within the
industry to do so. The tables were not rated very highly by the operators
who appeared more inquisitive of their content than convinced of their
usefulness. A majority of the transport providers received MT tables
because they came free with the Journal which was subscribed to for its
wider coverage of transport issues and not merely for the cost tables.
RHA tables were received by many of the hire or reward operators because
these tables are sent free to members requesting them. [t is interesting
to note that CM tables which have to be ordered and paid for separately
from the magazine (price £3.50) were only obtained in eight of the cases.
More own account operators than hire or reward hauliers subscribed to CM.

Most of the hauliers were intrigued by some of the rates contained in the
tables and all said that their own rates were lower than those of the
tables. The most useful aspect of the tables seemed to be that hauliers
could show them to their customers to justify their own rates when
Customers complained of rates being too high, or own account operators
could show them to those in higher management to justify the transport
department’s expenditure. Similarly, hire or reward operators could justify
rate increases to customers. For most of the hauliers however, the tables
were used solely as a comparison with their own costs. Many operators
obtained the tables because they showed a keen interest in transport and
liked to read anything available on the subject. The prevailing attitude
seemed to be however that if their own costs were higher than those of the
tables, then their costs should be recalculated to check for mistakes.

‘Some of the own account operators used the tables to gauge the market for
outside haulage rates despite their belief that the tables were an
inaccurate representation of the costs in their own particular industry.
They thought that although the tables were unsuitable for their particular
type of operation, they were probably more suited to other hauliers’
operations and that other operators, therefore, would use them. Similarly
most firms also appeared to believe that they were doing well in keeping
their costs below those of the tables, thinking that the tables represented
other operators' true costs. The hire or reward operators said that the
only people likely to be able to obtain the rates suggested in the tables
wouid be. the own account operators when charging other departments in the
same firm. Thus most operators believed that other operators used the
tables. In fact, if the sample is indicative of national usage, oniy a

few operators actually did so.

3.3 Use of a cost framework

Published cost tables, then, do not figure highly in the costing exercise

of most of the sample. In practice, transport providers have quite a
variety of methods of costing, ranging from the nearly non-existent to the
quite elaborate. There seems littie doubt that the first step in a thorough
costing system is a framework within which to work, usually comprising
standing and running costs. Without such a framework, vehicle costing is
practically impossible and it can be assumed that if no such framework
exists, no formal costing is done; of the total sample of eighteen, thirteen
firms used a costing framework. Table 9 shows the reasons given by the

five firms not using a framework.
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TABLE J

REASONS FOR NOT USING A COSTING FRAMEHORK 3Y HAULTERS [N SAMPLE

FiAM Reason for non-use

Hire or reward
— et

3 Costing pointiess because cannot get rates that the
costs imply. Experience more useful than (4134
Fleet small engugh to keep close watch on anyway.
Dislike of paperwork. Main customers dictate rates

. therefore little use in knowing costes.

*

o

Costing pointless and time consuming. Rates
depend on what market will bear and there is ng
other reason for doing costs. Oifficult =o cost
spares bDecause as the stock gets oldar there is
no way of costing it accurately.

k| lnsufficient time or staff to do costings although
recognise the advantages of doing that. Will
start in the near future.

dwn account

n Fleet small enough to keep an eye on. Have enough
administration 0 do without additional work
generated by costings. ‘ould not know what to do
«ith them even if they were done. Transgore is a
service to the product and so costings are nointless.

12 Transport is a servica to the product sQ costings
are not necessary. Also there {s (nsufficient cime.
Cannot see any advantage in costing because the
company as a whole is profitaple.




The main reason offered by the hire or reward firms for the absence of a
cost framework was that costing was pointless and time consuming because

the rates that the costs implied could not be attained. The market was

such that customers could dictate the rates they desired. They seemed to

be resigned to the belief that their power in the market place was minimal
and that unless the economic climate improved, they would always be
dominated by the manufacturers. Additionally, the costing activity was
disliked by some hauliers who had entered the business because they enjoyed
the practical nature of the business. Such operators did not appear to like
administration,

Most of the firms who did no costing were relatively small compared with the
other firms visited. This could be for one of three reasons. The first

is that small firms are less professional in their behaviour or less
ambitious in their outlook and therefore do no costings: the second is

that small firms are small as a result of doing no costings and not keeping
a tight enough rein on the financial side of the company; and the third is
that the result is a coincidence due to the small size of the sample.
Hypotheses number one or three seemed most appropriate within the sample
observed. The management of smaller firms seemed content that their firms
were smali. There were no ambitions to expand because it was believed that
the bigger the firm the more unmanageable it became and the less personal
the contact between the owner/manager and both clients and staff. They
wanted to keep the firm small and intimate and to offer a personal service
to the customer. The only own account firms not to do costing were also

the only privately owned firms. In this case the total number employed

in the company was a better indication of the size than the number of lorries.

4. APPROACHES TO COSTING IN THE EMPIRICAL STuDY

4,1 Composition of cost frameworks

Thirteen of the eighteen firms visited used a formal costing framework.
However, the composition of the framework and the detail of the costing
varied considerably between firms. The complexity of the costing methods
used is shown in Figure 1 which has four parts:

Figure 1.1 The composition of the cost framework used

Figure 1.2 The variaticn in methods of treating just one of the
elements in 1.1 - depreciation

Figure 1.3 The amount of detail in the costing method as shown
by the unit of costing

Figure 1.4 Allocation of fixed costs amongst vehicles for costing
purposes. _

[t can be seen from Figure 1.1 that there are both variations and
similarities in the composition of hauliers’' costing frameworks. All
included basic cost elements such as wages, maintenance, fuel and tyres.
Only two firms, however, put much emphasis on accounting for inflation
when costing and only one included a substantial figure for bank charges
(interest).
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FIGURE 1.3 UNIT OF COSTING

FIRM/ 1 F4 3 4 S 8 7 8 9 10 |1 12 {13 |18 |15 [158 |17 |18
METHOD Hire or [rewagd Gyn actount

. Total costs of e |e | . . .
—funcrion yearly

" Running costs of
—xehicles per period |* . . . * hd * * * b M *

Running costs of i

1 ![Eb]:]ﬂs mﬂthly [ ] - - - - - - - - L]

" Hire costs of
|_vehicles monthly .

! Standing costs of
yehjcles monthly

" Per weight category
—2f yeh. menthly - *

Per weight category
af_yeh. weekly . -

" Per t{pe of vehicle
panthly

' Per type of venhicle
aeok]y :

: Per vehicle monthly . . . . . s -

. Per vehicle weekly . hd v .

(1) Standing cost per waight category of vehicle monthly.

FIGURE 1.4 ALLOCATION OF FIXED COSTS
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Figure 1.1 also demonstrates that in general, the hire or reward cost
frameworks were more comprehensive than those used by own account firms,
although there were exceptions. The own account firms calculated very
basic costs but in only one of the firms was there any attempt to allow
for inflation (other than in the depreciation element), interest, or other
more detailed costs. In several cases the framework consisted only of
running costs and even then the cost of o0il was rarely included. In
fact, on. the own account side, the use of an explicit framework was rare.
Obvious running costs were calculated in an ad hoc manner but they were
often not collated into a framework to show the total running costs of
each vehiclie. The firm using a comprehensive framework was the exception
rather than the rule,

In Figure 1.1 the non specific overheads item comprises different elements
in different firms. Some, for instance, count equipment separately from
overheads whilst others combine them. Similarly, for wages, some firms
include national insurance and training levy together in the wages element
and some treat them individually. In general the more cost conscious firms
split the 'overhead' costs up into the most elements, calculating each item
separately, so that the only item included in the general overhead figure
was 11ke1y to be for office administration.

Figure 1.1 also shows that in a few hire or reward firms the items

included in costs depended on whether the costs were for internal analysis

or for use in charging customers. There was a tendency when charging
customers to calculate costs more carefully; having more items in the
framework meant that rates could be more sensitive to customer variables

such as length of contract, type of work to be done or general credit

rating of the customer. 0Often, once a rate was set based on costs it

would not be changed for a very long time, so it was important to set the rate
at the correct level from the outset.

4.2 Example of treatment of one element of costs: depreciation

Figqure 1.1 does not fully illustrate the extent of the variations in cost
frameworks between firms. Many items in the framework are treated differently
in different firms. Depreciation is an obvious example of this, as is shown
in Figure 1.2. The appendix to this paper briefly describes the different
methods of depreciation. The method used depends partly on the vehicle
replacement policy, ranging from the firm which runs a vehicle until it is fit
for nothing and has no resale value to the firm which runs a vehicle for a
shorter period and resells it whilst it is still in a relatively good
condition. The policy adopted will partly depend on the type of vehicles

used and the work they do. Rigid vehicles especially tippers, are often

used on much harder work, in and out of quarries for instance, making short
but difficult journeys. They will have a Tower resale value in relation to
purchase price than, say, an articulated tractor unit used on reqular

long distance runs. The replacement policy also depends on the image a
particular firm wants to present. Some firms will sell their vehicles every
three years to present a good image, others will think image irrelevant.
Maintenance costs are aliso an important determinant of the length of the
replacement cycle as are technical developments and, consequently, obsolescence.
The decision on whether to use historic or current costs for depreciation must
also be taken. Theoretically the cumulative depreciation of a vehicle should
not just cover the price of that particular vehicle, but the price of a
similar replacement vehicle. If historic costs have been used in times of
moderately high inflation the shortfall in funds put by to purchase a new
vehicle could be quite sizeable.
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Although most firms in the hire or reward sample depreciated vehicles
over a seven year period, this was not true of all firms. A couple of
firms in the hire or reward sector used a five year period for tractors.
The own account sector tended to use a five year period, probably because
they have a higher annual mileage than the hire or reward vehicles.

They often operated a double shift system, trunking at night and delivering
locally during the day. Some firms used the straightline method of
depreciation whilst others used the reduced balance method; some assumed
no residual value for the vehicle, whilst others reduced the initial
capital expenditure item to allow for it. Furthermore, some of the firms
used historic costs for depreciation, while others used current costs to
try to allow for inflation. Some firms had no idea what period or method
was used. :

Figure 1.2 also shows that in some firms different methods were used
according to whether the costing was being done by the firm's accountant

or the transport manager. The latter tended to use the straightline method
because it was easier to use. In several cases there seemed to be a mistrust
of the methods used by the accountant and it was for this reason also that
separate methods were used. Many of the transport managers did not really
seem to understand the concept of depreciation and went purely by what the
accountant told them.

4.3 Units of costing

Figure 1.1 shows the elements taken into account but not the thoroughness
with which they are calculated. Figure 1.3 therefore shows the variety

of detail in the approaches to costing adopted by the firms in the sample,

It can be seen that some firms calculated per vehicle costs, i.e. the costs
of each vehicle for each period were calculated using actual figures collected
internally. Some, however, only calculated costs for each category of
vehicle, e.g. tippers, crane lorries, 16 tonners; some did very general costs
for the fleet as a whole and some only recorded total rurning costs for the
fleet. Again, it can be seen that there is a difference between the hire

or reward firms and the own account firms. The own account firms appear

to calculate their costs in much less detail with few of them calculating

per vehicle running costs and only one of them calculated per vehicle fixed
or standing costs. The size of the own account firms did not appear to
influence their approach to costing but on the hire or reward side, it was
the larger firms who went into the most detail in their costing, calculating
costs for each vehicle separately.

4.4 Allocation of fixed costs

Allocation of fixed costs between vehicles also varied as shown in Figure
1.4. Firm 5 allocated them equally between vehicies because all the
vehicles were of the same type. Other methods used included allocating
costs according to the number of days worked by each vehicle and according
to the weight of the vehicle. This was done because hauliers believed
that the fixed costs borne by a vehicle should bear some relation to the
usage made of the vehicle. Some firms claimed to know all the elements of
fixed costs for each individual vehicle and so calculated fixed costs for
each vehicle separately. Only one of the own account firms is inciuded in
this figure as none of the others allocated fixed costs among the various
vehicles.




5. REASONS FOR COSTING

Figure 1 shows that the approach to costing varies among firms. The
difference in amount of detail of the costing system may, to some extent,

be due to the variations in reasons for carrying out costings in the first
place. It may be expected for instance, that a haulier who is intent on
attaining maximum possible efficiency from his fleet will want to monitor
all costs very closely and very frequently. If costing is more a management
exercise with no particular objective, however, the approach may be expected
to be less thorough.

Table 10 shows that hauliers do costings for varicus reasons ranging from

the monitoring of performance to aiding the setting of rates. The former

was the most common reason given for costing, yet taking Table 10 and

Figure 1 together, different companies have different ways of monitoring
performance. Some thought it necessary to do per vehicle costings while
others were content to know per category of vehicle costs. It is interesting
to note that firm 2 which was striving hard to monitor costs because of
previous financial problems, only felt it necessary to do per category of
vehicle costs. Other firms, however, thought it necessary to do per vehicle
. costs as part of the daily routine to aid efficiency. Some of the hire or
reward firms used costings to support haulage rate increases so that if
clients questioned the rate increases the firm could at least justify them
(sometimes using them along with published tables of operating costs). It
also helped to give the impression of a well run and efficient business.
This, they felt, was necessary because of the stereotyped image hauliers

have of being badly run 'cowboy' outfits. The own account operators’ main
reason for costing was to monitor the overall performance of their department
as well as that of individual vehicles in some cases. Without knowing total
transport costs, it is very difficult to budget for the following year.

In keeping with company policy most transport managers viewed the transport
primarily as a service to the production side of the business. Providing

a service was the most important aspect of the job, often almost irrespective
of the cost. Many felt therefore that keeping per vehicle costs was a waste
of time. Even among companies with detailed costings only one company
thought they were a real advantage. Often costings existed because higher
management had insisted on them. In such cases little use was made of them.
Costings were, however, sometimes used for management control; knowledge

of the costs of all the depots in the group was an incentive for the
transport manager to keep his costs lower than others in the group. In

only two cases was transport regarded as a profit centre. This, to a

certain extent, indicates the lack of financial accountability in the
transport department of many of the businesses. This is not to say, however,
that transport managers were not forward-looking in their attitude to the
transport system. Often much work went into improving it, but on a more
practical, problem orientated level than on the basis of continuous monitoring
of costs.

6. THE USE OF COSTS IN RATE SETTING

Few of the hauliers used the costings for rate setting in a sophisticated
way. The main contribution of costs to rates was to set a minimum rate
below which hauliers were loathe to work. This was usually a very
approximate figure used to cover any vehicle over, say, 24 tonnes gross
vehicle weight. However, even this was flexible; most hauliers interviewed
were prepared to accept less and even to incur a loss on some journeys

for valued customers. Indeed, rate setting was viewed by some as a

totally independent activity from costing. In several cases observed, the
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REASONS FOR COSTING

FIRM

Reasans for costing and opinions of costing system

Hire or reward
e e e,

i

There are differaent attitudes to costing in different parts of the company.
Head office demands that costings are done although the particular branch
visited does not yse the information availadle except to keep an eye on the
overall costs of the operation. The depot manager thought that the
informaction obtained was too detailed. He would prefer to make the depot
as a whole profitable racher than each division within the depot. Costing
each division made internal competition tee stiff and employees worked
towards profitability of the division at the expense of depot profitabilicy
and efficiency.

This company was previously in very bad financial trouble and had reduced
their fleet tremendously as a result. They therefore feit it necessary

to scrutinise costs to ensure that the same thing did not re=-occur,

They continuously conduct experiments to find the most efficient way to
operate and are especially concerned with keeping costs constant and fore-
castable. They appeared to be quite pleased with the costing system.

The managers do costings to now exactly how well the company is doing.
They felt this was necessary with such a large firm, for otherwise there
was no way of monitoring performance. Much thought goes into making the
system work and keeping good records. The manager believed it worked well.

(Y1}

This firm did costings to aid rate setting. The manager felt it necessary
to know the running costs of his fleet to give him an idea of his minimum
rate. He felt it was easier to ask for rate increases if he could show

he knew what his costs were. He also liked to know how the firm was doing.

Costings were done to monitor performance. As the manager was not very
technically minded he liked to make up fer the inadequacies in this area
by being extra careful on the costing side. Costs were not used for
setting rates much to the raters dismay. The manager believed the
costing system to be simple but effective.

Costings were done to monitor performance. [t is all carried out on
computer; the system is very flexible and the managers are very pleased
with it.
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TABLE]O- continued

FIRM Reasons for costing and gpinions of costing systems

Qwn account
== account

10 Running costs calculated as a menitoring exercise to ensyre that vehicles
performing exceptionally well/paorly would become apparent, They were
kept 4150 so that could be used in the course of planning. The transport
mARager was not keen on costing, he believes the practical problems and
the wide variation of circumstances in transpart meant that costing was
of less use to him than a good communication line between the drivers anc
himself, Transport was a service to production side and it was this
service that was of paramount importance irrespective of its cost.
Transport not a profit centre aithough the garage is,

13 Costing done for monitoring pyrposes principalty, but alse for planning
and analysis purpoces. Costing not regarded as that important and
only per period costings are done. Running costs are seen as the TSt
important element of costs because they are most controlladle; standing
costs are of Tittle interest to the manacement and only a total standing
cost for the entire fleat is obtained by the management. Transpore is
not a profit centre.

14 Costing is really only done thoroughly on the leasing elemant of costs.
This is because leasing 1s done on a mileage basis and accounts for such
a high proportion of total transport costs. (The lease includes maintenance,
tyres and 0il). Costs are done far mOnitoring purposes. Transport
manager believas tha costing system is adequate. He dces not do per
vehicle fuel figures because the lorries are refrigerated and it is
difficult to tell whether the fuel is being used by the fridge ar by the
vehicle. Agqain, transporet is regarded primarily as a service, so costs
are not seen as being of paramount importance. Transport net a profit centre.

15 Again, costs are done to monitor the performance of the vehicles, Running
€Osts seen as the only controilable items and therefore the items of direct
interest. [nterdepot cost comparisons were valued as being of some
importance in the company to try to give managers an incentive to reduce
COsSts, a5 were the intercempany comparisans, The transport manager at the
depot however was not too enthusiastic abeut costings because he believed
there were aiways reasons why there were anomalies and inaccuracies.
Transport is cost centre.

16 Only the very general monthly <osts are done becayse transoQrt is viewed as
a service to praeduction and is required at any expense. The transport
manager believed it would pe practically impossible to do detailed castings
because so many unusual factors were invoived in the operation, i.e. no
regular trips were made. The monthly costs were kept so that actuat cost
figures cauld be compared 4gainst budgeted costs. Not cost centre.

17 Costs done to manitor vehicle perfarmance. Mot really incerested in
fized costs becayse these were uncontroilable. Transport manager was not
interested in per venicle costs specifically, more in distribucion costs
a5 a whole. He liked :0 compare distridution costs per ton with those
of other depots to see how the depot was faring. Not cost cantre.

18 Costs were monitored very strictly as a4 control mechanism. dithout such
costings they could easily ger out of hand. it being such a large
organisation. B8oth detailed and succinct costings were done so that no
matLer what purpose costings were desired, they wuld be availaple in the
required format. ([t was felt that this was necessary if all strata of
management were going to usa them to their full advantage.
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individual doing the costing was not the one setting the rates and in

one particular case, the coster was frustrated that much of the effort

put into collating accurate costs was being wasted because the rate setter
ignored them and could not be persuaded of their potential in rate setting.
Even in cases where the coster also set the rates it was usually only for
the major customers. There was little correspondence between rates and
costs for smaller customers and backloads, and rate setting was done by
scmeone cother than the coster.

Fifteen of the eighteen companies had business camputers on which vehicle
costings could easily have been calculated, yet only three of the firms
used the computer for this purpose. Some other firms calculated per
vehicle fuel, o0il and maintenance costs on the computer. In general the
computers were used for administrative and clerical work such as payroli
and invoicing. The own account operators made more use of them than the
hire or reward operators but their potential was greatly underutilised in
both sectors.

7. CONCLUSIONS

The results of the study show that there is a great deal of difference in
operators' approaches to costing. One of the most cbvious conclusions is
that the published tables of operating costs so often used by governments
and academics, have little credibility with transport operators. They

are rarely used for the purpose of costing or pricing, except, it seems,

on the odd occasion when there is not the time to calculate a cost based

on internal costs, or when a trade association stipulates it as a condition
of membership (i.e. it is jointly agreed that all members should base

their rates on a certain set of tables of operating costs). All but one

of the firms in the sample had access to at least one set of cost tables,
MT was the most popular set, although the included tables were never stated
as being the main reason for the purchase of the journal which was to keep
up with the technical developments in the transport. industry. CM cost
tables were not very popular with the hire or reward sector, but were

more popular with the own account sector.

It is necessary for the efficient running of a business to know the costs
of operating. The more detailed the costing and the more frequently it

is done, the more accurately costs can be controlied. If costs are only
kept in total, there is no method of determining what in particular has
caused, say, a sudden rise in costs. By the time an investigation has
taken place much money could have neediessly been wasted. Similarly, if
only quarterly costs are recorded an unanticipated rise in costs during
the period could occur which would take two months to discover and trace
to its source. An efficient costing system should act as an early warning
device against possible danger areas. When rates are based on costs it is
even more vital to have such a device in operation, otherwise large losses
could result from rates being out of line with costs. The haulier might
argue that because he is in close contact with his drivers and mechanics,
they will warn him when something is wrong. This is, however, leaving
things to chance. They may only warn him when things get excessively out
of line and forget about the . 'little' things that can amount to a great
deal in total. Additionaily, if the control system works by word of mouth
alone there will be no history of past events.




In general, the results show that the hire or reward operators

had more detailed costing frameworks than the own account operators,
although three of the nine hire or reward operators did no costings
compared to two of the own account operators. The reason for the

more detailed recording of costs on the hire or reward side may partly

be explained in terms of the differences in risk facedy hire or reward
firms face a much greater risk if costs get out of line whereas own
account firms can usually turn to other departments in the firm for cross
subsidisation if necessary. A hire or reward firm often has no such
option and could easily face bankruptcy.

There are other possible reasons why the own account operators in the
sample calculated costs less comprehensively than the hire or reward
operators. Many of the hire or reward operators in the sample were owned
by the transport manager, unlike the own account firms which, apart from
two, were public limited companies. When the transport manager is also

the owner, there may ‘be more of an incentive to monitor and minimise costs
than if there are no such links. The non-owning transport manager of course
has an incentive to keep costs lower than those of other depots, or indeed,
to keep costs below budget, in order to preserve his job. There is a
difference between doing this and minimising costs. On the own account
side however, the two owner-managers did no costings at all. Here
transport was seen as aimost a minor part of the business. The way to
maintain profitability, it was believed, was to get the price of the final
product right.

Another reason why own account operators were not always too concerned with
costs could be that efficiency was not so much measured in terms of costs
but by other measures such as vehicle utilisation. It was often believed
that so long as the vehicle utilisation factor (measured by days on the
road, tonnage carried or trips made) was high, then costs would be
correspondingly low. Alternatively, success was measured by the number

of complaints received regarding late delivery or non arrival of goods at
their destination or availability of vehicles to dispatch the goods when
necessary, i.e. a measure of service.

[t was shown that all of the firms using a cost framework calculated basic
costs such as fuel and maintenance, though attitudes to other costs

were mixed. These basic costs are in fact the most important costs in
terms of percentage of total expenditure accounted for by them, although
quite large variations in costs could be caused by fluctuations in other
costs.

The own account firms often said that they were minimising costs, yet
because of their monitoring system, there really was no way of knowing this.
Fixed costs often did not enter the cost equation at all on the own account
side. [t was felt that these were beyond their control and therefore

were irrelevant. Yet some of the costs (e.g. the heating and equipment
costs) were directly controllable by them. .

Although a few of the firms in the sample had considered the costing
exercise in some depth to find the system best suited to them, many of the
methods used were fairly rudimentary and a proportion of the sample did no
costings at all. Yet, most of the firms visited were very well established
both in the hire or reward and the own account sectors. Inefficient
costing methods, therefore, do not appear to have hindered success
(although it may, of course, have reduced its scale). Traditionally hire
or reward hauliers are viewed as existing in a very competitive market,
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Such inefficiencies as are shown above therefore may seem unlikely.

The success of such firms seems to have depended to quite a large

degree on the carving of niches within which competition is reduced and
market power is enhanced. This is often achieved through a process of
specialisation. There are many types of vehicle in the market; tankers,
tippers, curtainsiders, crane lorries, lorries differentiated Dy size

and weight etc. The market is also separated by geographical location.
Thus, in any one geographical area there will be a limited number of
hauliers who can do a certain type of work and who, therefore, are in
direct competition. Thus, they have a degree of monopoly power and can
charge prices to cover easily their (estimated) costs. There will always
be a certain amount of competition from the 'one man bands“ who are
perhaps more mobile, from firms in other areas who would take on the work
if the price were high enough, from nearby firms who could purchase
different vehicles of the desired specification if the price were right,
and from local firms who have similar vehicles which could be used if

the price were right. But so long as the price is kept at a reasonable
level, competition is perhaps quite restricted except at the margin of
each company's operations.
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APPENDIX 2

ROUGH QUESTION GUIDE FOR INTERVIEWS.

General.

How many employees are there?

How many lorriesg?®?

What 18 the annual turnover?

What Jjobs do the employees do?

What size and type are the lorries?

What 18 the exact nature of the business?
Approximately how many loads are taken each week?
What 1s thelr average weight, volume?

What is the mix between contract hire and spot hire?

Approach to Costing and Rate setting.

Is a specific costing framework used?

What factors are taken i1nto account and why?

What percentage doesa each factor account for?

Are wages and depreclation seen as a standing or a
running cost?

How i3 depreciation calculated?

How 13 the resgidual value of the vehicles calculated?
What i3 the accounting life of the vehicles?

Is inflation taken inteo account?

How are overheads included? Of what do they comprise?
How 12 maintenance calculated? Is it done internally or
externally”®?

What 13 attitude to maintenance?

How are standing costs allocated among vehicles?

Is interest included ag a cost? If s¢, at what rate? If
not why not?

Is fuel counted at discount or pump price?

Are lubricant costs calculated?

How i3 tyre scrub calculated?

What return on capital is a) achieved and b) desired?
What do they think of published tables of operating
costs?

Do they ever use them? If so, what for?

Which tables are used?

How are rates calculated from costgs?

How 18 capacity utilisation taken into account?

Is rate set per ton. per ton-mile, per mile?

How do rates vary between customers?

How have rates changed with the introduction of the 38
tonner?
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APPENDIX 3

METHODS OF OEPRECIATION

There are two principal methods of calculating depreciation; the
straight-1ine method and the reduced balance method.

1. Straight-line method

This is the easiest method. Suppose the capital cost of a vehicle plus
trailer is £50000. Suppose also that the vehicle is expected to last
seven years and resell for 10% of its original value. Finally, suppose
the tyres are worth £3000. The straight-1ine method involves reducing
the capital cost of the vehicle by the residual value and the tyre cost
and div;ding the remainder by the life of the vehicle (in this sample

7 years

So £42000/7 = £6000
Each year depreciation on this vehicle will be £5000.

The main advantage of this method is its simplicity. The main disadvantages
are that it takes no account of the fact that depreciation will be higher

in the first few years than in the latter years or that maintenance is
usually lower in the first few years and therefore to compensate,
depreciation should be higher in these years. Additionally, it takes no
account of inflation which means that the sum put by to purchase a new
vehicle will be inadequate. '

2. Reduced balance method

Assume the same capital cost and vehicle life as above. With this method
the capital cost is reduced by a constant percentage each year. A residual
value is chosen and then a discount rate, which reduces the original
capital sum to the residual value over the chosen life, is calculated using
the formula

s = C(1-R)"

where S = Scrap or residual value
C = Initial capital cost
R = Discount rate
n = Life of asset

Alternatively, an appropriate discount rate is chosen, say 30%, and this will
be used to depreciate the vehicle. The sum left after the seventh year
will then be written off. |

e.g. suppose the interest rate is 30% and the sum to be depreciated is
£40000 over 7 vyears:
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Depreciation in the 1st year is 40000 x 30% = 12000
2nd year is 28000 x 30% = 8400

3rd year is 19600 x 30% = 5880

dth year is 13420 x 30% = 4116

Sth year is 9604 x 30% = 2881

6th year is 6723 x 30% = 2017

7th year is 4706 x 302 = 1412

£36706

The remaining £3294 would be written off.

This method overcomes the first two disadvantages of the straight-line
method, but still no allowance is made for inflation.
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APPENDIX LA

HIRE OR REWARD COSTING AND PRICING SIMULATION

INSTRUCTIONS

Pleage do the following costing and pricing simulation as
realistically as possible. Do not attempt to answer the
Questions as you think I would ilke them to be answered, but
assume that you were costing and pricing a real Jjob.

The simulation involves answering a set of 12 questions
based on an imaginary Jjob copportunity. Each question changes
one of the conditions of the original job opportunity and
aaks you to recalculate your answers taking into account
thia change. You may find that you give the same answer to
more than one question; do not worry about this.

May 1 once again remind you that all information will be
treated in the strictest confidence.

JOB OPPORTUNITY

It i3 Tuesday and your firm is in a relatively slack
period. A new customer agks you to transport three loads of
pPalleted tinned peas (retail value £ 500 per tonne) weighing
10 tonnes, 20 tonnes and 23 tonnea to Newcastle Upon Tyne
for delivery on Friday. You know backloads will be
avallable from Newcastle to your depot for which you will
receive (250 per vehicle. (You may assume that the loads
would fit into curtainsiders i1if desired).

R33



QUESTION 1 L B G

a) How much would it cost you to transport each load to its
destination assuming you could find no other goods to send
with the 10 tonne load?

b) What type (e.g. artic 3+2, 8 wheeled rigid) and maximum
grosa vehlcle weight of vehicle would you use for esch load?
(pleagse state 1f it is not a vehicle in your fleet)

¢) What price would you charge for each load assuming you
allow no discount for transporting three loads?

10 tonnes 20 tonnes 23 tonnes

Cost

Type and weight of
vahicle

Price

Would you prefer
to subcontract ' ) —
these loadsg? YES' l NOI YES Nor_ YES ! NO

[
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QUESTION 2 W T s

Inatead orf peas, suppose the cargc were changed to
i)costly precision tools (retail value £1500 per tonne)
and ii)cheap news print (retail value {100 per tonne).
Again, how much would it cost, what vehicles would be used
and what price would you charge, assuming all the other
conditions of the Job opportunity to be the same? i.e. load
to Newcastle for delivery on Friday with backloads
available.

10 tonnes 20 tonnes 23 tonnes

Cosgst
i) precision

tools :
"11) newsprint

Type and weight of
vehicle
i) precision tools

ii) newsprint

Price
1) preciasion tools

[Rp—

i1i1) newsprint

QUESTION 3

Inatead of delivery on Friday, suppose the customer wanted
the peasg delivered on Wednesday (tomorrow) but the peas
are only avallable for loading at lLUp.m today i.e. it ig now
an urgent load. What would you now charge assuming all the
other conditions of the original Job opportunity to be the
same? 1.e. peas to Newcastle with backloads available.

10 tonnes 20 tonnes 23 tonnes

Price

Would you prefer to
sSubcontract these

locads”? YES D NOD YES E NO D YESE‘:: NOD
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QUESTION U WeELHOL L S

Instead of your firm being in a relatively slack period,
suppose you had ample work for the week. What would you
charge now asgsuming the other conditions of the original Jjob
opportunity to be the same? 1.e. peas to Newcastle with
backloads available.

10 tonnes 20 tonnes 23 tonnes

Price

Would you prefer to
gsubcontract thesge

locads? YES NO[: YES Nor_ YES Nor1

QUESTION 5

Instead of taking three loads to Newcastle, suppose the
customer had only one load of 20 tonnes to be taken 1) 100
miles i11i) 400 miles iii) 450 miles. How much would it cost,
what vehicles would you use and what would you charge for
this load”? Assume that the backload price on the 100 mile
trip was £100 but that all the other conditions of the
original Job opportunity to be the same”? i.e. peasg for
delivery on Friday with backloads available,

100 miles 400 miles 450 miles

[ Cost

{20 tonne load)
Type and welght of
vehicle used

Price

QUESTION 6

Instead of the customer being new, suppose i1t was a regular
customer whose work accounts for 3%% of your business. What
would you charge assuming all the other conditions of the
original Job opportunity to be the same? i.e. peas to
Newcastle for delivery on Friday with backloads availlable.

10 tonnes peas |20 tonnes peas 23 tonnes peas

Price
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QUESTION 7

Inastead of being able to gat

backloads are avallable.

backloads,

T
(]

N

Suppose no
What would you now charge assuming

all the other conditions of the original Job opportunity to

be the same?

Price

10 tonnes

20 tonnes

23 tonnes

Would you prefer to
subcontract these
loads?

ves[] no ]

YES [__ Nol:

YESD nd |

QUESTION 8

Suppose you anticipate the traffic being very heavy and the
trip taking 2 hours longer than usual.
cost and what would you charge assuming all the other
conditions of the original job opportunity to be the same?
i.e. peas to Newcastle for delivery on Friday with backloads

available.

How much would it

10 tonnes

20 tonnes

23 tonnes

Cost

Price

Would you prefer to
subcontract these
loads®?

YES

Nol::

YES D NOD

YES D NOI:
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QUESTION 9

Instead of 10, 20 and 23 tonnes of peas, suppose the cargos
were bulky and were i) one load measuring 12m by Udm by 2m of
toilet rolls and ii)one loasd measuring 12m by 4m by 2m of
expensive paper. How much would 1t cost, what would you
charge and what type and weight of vehicle would ¥You use for
these loads assuming all the other conditions of the
-original Jjob opportunity were the same? 1i.e. loads to
Newcasgtle for delivery on Friday with backloads available.
Toilet rolls Televisions

Coat

Type and weight of
vehlicle

Price

QUESTION 10

It has been said that market rates for transport are low at
present and that rates do not reflect true costs or allow a
big enough profit. If you could forget about the market,
what would you consider a fair price for the job as
specified in the original job opportunity? i.e. peas to
Newcastle for delivery on Friday with backload available.

10 tonnes peas 20 tonnes peas 23 tonnes peas

Price

QUESTION 11

If the new customer started to haggle, what would be the
absclute minimum you would accept for the original job®?

10 tonnes peas 20 tonnes peas 23 tonnes pess

Price
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QUESTION 12 - o N mr

If ¥ou wanted to minimiseo coats for the original job, what
types and weighta of vehicles would you like to use if you
could choose any vehicles you wanted (not necessarily
vehicles in your own fleet) and what difference would you
expect 1t to make to costs and prices for the job?

10 tonnes 20 tonnes 23 tonnes

Type and weight of
preferred vehicle

Expected cost using
these vehicles

Expected price using
thege vehicles
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?WN ACCOUNT
y D PRICTING SIMULATION

INSTRUCTIONS

Please do the following costing and pricing simulation as
realistically as possible. Do not attempt to answer the
questions as you think I would like them to be answered, but
assume that you were costing and pricing a real Jjob.

The simulatien involves answering a set of 8 questions
based on an imaginary Job copportunity. Each qQuestion changes
one of the conditions of the original job opportunity and
agsks you to recalculate your answers taking into account
this change. You may find that you give the same answer to
more than one qQuestion; do not worry about this.

May I once again remind you that all information will be
treated 1n the strictest confidence.

JOB OPPORTUNITY

It is Tuesday and your firm is in a relatively slack
period. A new customer asks you to transport three loads of
welghing 10 tonnes, 20 tonnes
and 23 tonnes to Newcastle Upon Tyne for delivery on
Friday. You know 1t will be impossible to cobtain backloads.

'QUESTION 1

a) How much would 1t cost you to transport egch load to 1its
destination assuming you could find no other goods to send
with the 10 tonne load?

b) What type (e.g. artic 3+2, 8 wheeled rigid) and maximum
gross vehlcle weight of vehicle would you use for each load®?
(please state if 1t 1s not a vehicle in your fleet)

¢) If transport 1s a profit centre in your firm, what would
You charge your firm or your customer (please specify
which) assuming you allow ho discount for transporting
three loads?

; 10 tonnes 20 tonnesg 23 tonnes
Cost .
Type and welght of j
vehlcle i
Price . “’ f
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QUESTION 2 (FOR FIRMS WHERE TRANSPORT IS A PROFIT CENTRE
ONLY)

Instead of delivery on Friday, suppose the customer
wanted the loads delivered on Wednesday (tomorrow) but the
goods will only be available for loading at U p.m. today
i.e. 1t 13 now an urgent load. What would You now charge
assuming all the other conditions of the original job
opportunity to be the same? i.e. loads to Newcastle.

10 tonnes 20 tonnes 23 tonnes
Price
Would you prefer B [
to use hired YES YES YES
transport for —
these loads? NO |__ | NO NO

QUESTION 3 (FOR FIRMS WHERE TRANSPORT IS A COST CENTRE
ONLY)

Inatead of your firm being in a relatively slack period,
suppose ycou had ample weork for the week. What would you
charge now assuming the other conditions of the original Jjob
opportunity to be the same? 1.e. loads to Newcastle.

1C tonnes 20 tonnes 23 tonnes
Price
Would you prefer to YES ‘ [ YES I ' YES '—W
use hired transport — —_—
for these loads? NO ' | NO [ I NO l | !
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QUESTION U

Inatead of "taking three loads to Newcastle, sup
cugtomer wanted only one load of 20 tonnes to be taken 1)
How much would 1t
cost, what vehicles would you use and what would you charge
for this load ( 1if transport is a profit centre)
all the other conditions of the original Jjob opportunity to
locads for delivery on Friday.

100 miles 11) U400 miles 1ii) U450 miles.

be the same? i1i.e.

pose the

assuming

100 miles

400 miles

450 miles

Cost
(20 tonne load)

Type and welght
vehlicle used

of

Price

Would you prefer to YES

use hired transport

for these loads®?

NO

.|

YES

NO

L]

YES [:]
NO [:]

QUESTION 5 (FOR FIRMS WHERE TRANSPORT IS A PROFIT CENTRE

ONLY)

Instead of the customer being new,

suppose 1t was a regular

customer who accounts for 10¥ of the market for your
product. What would you charge assuming all the other
conditions of the original Job opportunity to be the same?
i.e. loads to Newcastle for delivery on Friday.

10 tonnes

20 tonnes

23 tonnes

Price

QUESTION 6 (FOR FIRMS WHERE TRANSPORT IS A PROFIT CENTRE

ONLY)

Suppose you were able to get a backload from Newcastle for
each vehicle for which you would recelve £250 per wvehicle.
How much would you now charge assuming all the other

conditions of the original Jjob opportunity to be the same?

10 tonnes

20 tonnes

23 tonnes

Price

242




QUESTION 7

e e e
L AT

Suppose you anticipate the traffic being very heavy and the

trip taking 2 hours longer than usual.

How much would it

cost and what would you charge (if transport is a profit
centre)} assuming all the other conditions of the original

Job opportunity to be the same? i.e.

delivery on Fricay.

loads to Newcastle for

10 tonnes

20 tonnes

23 tennes

Cost

Price

Would you prefer to
use hired transport
for these loads?

YES

NO

]
=

YES

NO

]

=

No =

QUESTION 8

big enough profict.

present and that rates do
If you
what would you consider a
specified in the original
Newcastle for delivery on

Friday.

It hags been sald that market rates for transport are low at
not reflect true costs or allow a
could forget about the market,
fair price for the job as

Job cpportunity? i.e.

loads to

10 tennes

20 tonnes

23 tonnes

Price

QUESTION 9

If you wanted to minimise costs for the original 3job,
types and weights of vehicles would ycu like to use if you
could chocse any vehicles you wanted (not necessarily

what

vehlcles in your own fleet) and what difference would you
expect it to make to costs and prices for the job?

10 tonnes

20 Ttonnes

23 tonnes

Type and weight of
preferred vehicle

Expected cost using
these vehicles

Expected price using
these vehicles
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APPENDIX 4B

HIRE OR REWARD QUESTIONNAIRE
(SMALL SCALE SURVEY)

SECTION 1

1.1 When you are pricing a haulage job, you may take into
account your competitors in the haulage industry. How many
firms, 1if any. do you view as being

a) in direct competition? et et e e

b) in fairly direct competition? e s e s e e

IF YOU ANSWERED NONE TO BOTH PARTS OF THE QUESTION
PLEASE GO TO QUESTION 1.3.

1.2 If you have any direct or fairly direct competitors,
how similar to you are the two firms you regard as being in
closeat competition, 1n terms of the following. (If you have
only one competitor, please complete gection 1.2a only).

VERY __FAIRLY| NOT VERY] QUITE VERY DONT
BIMILAR | STMILAR | 2IMILAR DIFFERENT | DIFFERENT | KNOW

a)
M 1 (most
ect competitor)
e (number of
lecles)
es of vehilcles
4 (e.g. artic
, rigid tipper)
8 of activity
er than transport
. warehousing)
raphical
tion.
gth of time 1in
business

| 2

8 of vehlcle
8 of activity
raphnical -
tion

th of time
ugliness
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1.3IWhat pPercentage of your average weekly work
(tonne_mileage) is accounted for by

50% or
0% |1-9%X]10-19%}20-29%|30-39X|40-U9%]|50-59d more

'ustomers with whom
rou have written
rontracts to
ransport goods ‘ i

ugtomers for whom
'oOu Work regularly
i1i.e. more than
nce a week) as
helr only
ransport provider.

egular customers
ho also use other
ranaport providers.

on regular customers|

1.4 what is your opinion of the level of outside

competition?
Extremely intense . vVery 1nten84 -y fairly intense( [
Not very intense . Non existent .

PLEASE TICK ONE BOX

1.5 What is your opinion of the present financial state of
the road haulage industry in general?

Extremely healthyl |. Very healthy . Fairly healthy,

Fairly depressed, Very depressed .

PLEASE TICK ONE BOX

1.6 1In the next twelve months, do you think your businesgs
will

ImproveD . Get worseD » Stay as it 1is

PLEASE TICK ONE BOX
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1.7 What 13 your opinion of the present state of the
general U.K. economy?

Extremely healthyl I. Very healthy + Fairly healthyﬂ

ey

Fairly depressedi i. Very depressed .

PLEASE TICK ONE BOX

SECTION 2

2.1 Do you try to find out ﬁaulage rates charged by other
hauliers?

YES v NO D .
IF YOU ANSWER NO, PLEASE GO TC QUESTION 2.6

2.2 Do you monitor haulage rates in general and/or haulage
rates charged by specific hauliers?

Haulage rates in zenerall » Specific hauliers rateg .

YOU MAY TICK MORE THAN ONE BOX

2.3 How do you find out information on haulage rates
charged by others?

a) by phoning other hauliers and asking them directly”?

b) by pretending to be a customer and asking for a Quote?

¢) noted when sSubcontracting®?

d) by asking drivers to obtain information?

e) by talking to other hauliers at meetings (e.g. RHA)?

f) from published cost tablesg?

g€) customers tell you?

h) other, please 8POCL Y .. v ittt it eennoneeaenn . e e

PLEASE TICK APPROPRIATE BOXES
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2.4

2.5

Is
a)
b)

c)

a)

information on other haullers rates monitored

as a matter of policy?

only when they are brought to your attention?

only when you specifically want information on
prices?

other, please specify....... t e s e e et et e e s

Why do you monitor other haullers rates®?

a)
b)
c)
a)

ls

out of interest?

to keep your prices in line with others?

to convince customers of your competitiveneas?

other, please BPECL LY. i it ittt e et

information on other hauliers ¢costs monitored?

YES + NO D

IF YOU ANSWERED NO, PLEASE GO TO QUESTION 2.8.

How 18 information on costs gathered?

a)
b)

c)

a)
e)

£)

by talking to other hauliers at meetings (e.2. RHA)?

from published cost tables?

from trade magazines (other than published cost
tables)?

from vehicle manufacturers?
from conversations with drivers and mechanicg®?

other, please speclfy. ... et esesssass

PLEASE TICK APPROPRIATE BOXES




SECTION 3

3.1 Which of the following do you think 1is most appropriate
to your firm?

al We are always looking for the best ways of
operating and improving efficiency.

b) We like to keep one step ahead by pericdically
conslidering different ways of operating

c) 1f opportunities arise we will consider them, but
otherwise we operate out of habit unless something goes
wrong.

qa) We only lcecok at alternative ways of operating when
something goes wrong.

a| l. b  C . d .

SECTION 4
4.1 What are the MAIN objectives of your firm?

a) to maximise profits

b) to make an acceptable level of profits

¢} to maximise turnover

d) to achlieve an acceptable turnover

e) to maximise growth

£) to achieve an acceptable level of growth

g€) to maximiase vehicle utilisation

h) to have an acceptable level of vehlcle utilisation

1) to maximise return on capital

J) to achieve an acceptable return on capital

k) to provide a good service

l) to provide an acceptable level of income

m) other, please SPECLPY. . v o v it weenennens

PLEASE TICK APPROPRIATE BOXES

A48



4,2 level of
profits

a) Do you have
annual targets YES -—1
for these —
objectives?

(not necessarily

written)

IF YOU TICK NONE OF

THE BOXES, PLEASE

GO TO QUESTION 4.3

b) Are there written

targets for these YE |
objectives”? ES !

¢) How often are
targetg reviased?

€.82. ANNUALLY ... . ce o sesatess 0010

L.3

level of rate of vehicle return on
turnover growth utilisation capital
YES Yes l 423 s |
Yzs e Ysg rzs | l

CAPITAL EXPENDITURE CURRENT EXPENDITURE

a) Ias expenditure controlled YES,
by written budgeta”? YES,

all [] YES. all [ ] .
some [] .NO(] YES, some[_}. NO[ }

If YES some, please If YES some, please
specify which...... specify which.......

---—-FF YOU ANSWERED NO TO BOTH,

‘b) How frequently are budgets

revised? (e.g. annually) e e e

c) When new budgets are
calculated are they done
from gsc¢ratch? YES

d)When new budgets are
calculated are they
updated by a certain
percentage over the

previous one? YES[:] . NO‘ l . YESI . NO .

If you answered NO to both c¢) and d).

PLEASE GO TO QUESTION 4.1

LI I I T T T R N LI I e

' NO, . YESI I. NOI I.

how are budgets calculated?

PLEASE TICK APPROPRIATE BOXES
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L.4 Do you try

a) to minimise all costs?

o PLEASE
b) to keep costs within budgets®” TICK
ONE
¢) to Keep costs at an acceptable level? BOX

d) other, pleasge = o LY B I .

4.5 If your depot is part of a larger company,

a) What performance measures do head office monitor (e.g.
tonnage carried per week, capital expenditure, ncne).
Please L .

b) Are written comparisons of performance levels made with
other depotas in the country?

YES + NO .

IF YOU ANSWERED NO PLEASE GO TO QUESTION 4.6
c¢) What performance measures are compared with those of

other depots? Pleagse state how often for each. (e.g. tonnage
caried weekly).

---nl----.--u-o----n---n.---..-n-lac-oucno-.-----
'..III.!..-..-0nlb---.!-lcl----uol.i-‘b---...cll.

4.6 In the past year have You used an outside consultant
ether than a tachograph analyst?

YES » NO .

If so, please apecify what o = B < e me s
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SECTION 5

5.1 Is this the only depot in your firm©? YES l

IF YOU ANSWERED YES, PLEASE GO TO QUESTION 5.3

5.2 a) How many depots does your f£irm haBave? . ... ......

b) Are they located nationally or just in the South
Wast?

Nationally s Just 1n the south West

¢)Are they locally or centrally controlled?

Locally » Nationally . Both .

d) Ia this depot head office? YES . NO

e) Does head office deo any of the following? (your
depot 1if this is head office)

1) set your performance targets

1i1) set your vudgets

iii) analyse your performance data

iv) specify the number of vehicles you may have

v) specify the number of people you may employ

vi) specify the make of vehicle you may have

vii)specify the kind of cesasting you do

5.3 Is your depot split formally into departments®?

YES . NO l.

If YES, how many departments are there?

5.4 How many vehicles over 3.5 tonnes GVW are there
a) in your fleet c e s e e

b) 1in the total company fleet et e e e e e

PLEASE TICK APPROPRIATE BOXES
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5.5 How many omployees are there
a) in this depot e s et s e e e

b) in the COMPANY & v v e seass

SECTION 6
6.1 Is your firm at least partly owner_managed?

YES - NOI .

6.2 1f YES, a) does more than one member of the owning
family work here (1in any capacity?

YES NO .

b) does the owner manager work here full time?

YES ' NO} .

6.3 What kind of firm is your firm<?

a) a private unlimited company?

b) a private limited company?

¢) a partnership?

d) a cooperative?

e) a public limited company?

f) other, please gpeclfy. .. .ttt et et neanana 4

6.4 what wasg last years annual turnover?

up to f£1/2 million, | +£1/2 m but less than f1m .

£im but less than ,Zm‘ |.E2 m but less than £5m [:] .

£5m or more

6.5 Did your firm make a net profit last year?
YESD . No|:] ]

If 3o, please state how much c et s e s e s a e

PLEASE TICK -APPROPRIATE BOXES
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SECTION 7

Thankyou for completing the above questions relating to the
firm. Now to finish, please would you £ill in the personal
details below. May I remind you that all the information
will be treated in the strictest confidence.

7.1 At what age did you leave secondary education?

4 @ & o & 0 8 8 & 2 @ 0 .

7.2 How ©ld are yocu now?

less than 20 . 20-29 |. 30-39 . bLo-4g '

50-59 .80 or morel .

7.3 What educational qgualifications do you have?
a) C.S.E.s :

b) 'O' levels

c) 'A' levels

a) degree

e) matriculation

f) Higher School Certificate

g£) none

h) other, pPlease SPeCl Py . v ot et eeneeneess

7.4 What tranaport qualificationg do you have?
a) C.P.C

b) M.C.I.T.

¢) F.C.I.T.

d) none

e) other, pPlease 8SPECL Y. v v v v vt vttt oo nnnas

7.5 How long have you been working in your present position
in this firm?

THANK YOU VERY MUCH FOR COMPLETING THIS
QUESTIONNAIRE.




APPENDIX /(3

OWN ACCOUNT QUESTIONNAIRE

SECTION 1

1.1 Do you use public hauliers, rail or contract hire
vehicles to transport any of your finished goods?

YES NO
public hauliers
rail
contract hire
1.2 If so, approximately what percentage of your total
annual tonnage goes by
less 10%-19% [20%-29% (30%X-39% |40%-49%| S0% or
than 10% more
public haulier
rail
contract hire
1.3 What is your opinion of the level of ocutside
competition?
Extremely intense v Vvery intense + failrly intense
Not very intense ., Non existentl .

PLEASE TICK ONE BOX

1.4 wWhat 1is your oplnion of the present financial state of
the road haulage industry in general®?

Extremely healthy . Very hesalthy . Fairly healthy.

Fairly depressed.l ’Very depressed' .
PLEASE TICK ONE BOX

1.5 In the next twelve months, do you think your business
will

Improve . Get worse + Stay as it is‘ [.

PLEASE TICK ONE BOX




1.6 What 1s your opinion of the present state of the
general U.K. economy?

Extremely healthy l. Very healthy' . Fairly healthyJ [

Fairly depressed' l. Very depressed_ l.

PLEASE TICK ONE BOX

1.7 Approximately what percentage of the total costs of
your main product is accounted for by transport?

leas than 1% LAX-UX .5%—9%' .lO%-lB%‘ |.15%-19%

20% or more .

1.8 What i3 the average annual output of your main product
in tonnes?

1.9 What are the three main reasons for running your own
fleet of lorries=?

SECTION 2

2.1 Do you try to find out haulage rates charged by other
transport providers®?

YES[:]. N .

IF YOU ANSWER NO, PLEASE GO TO QUESTION 2.5
2.2 How do you find out information on haulage rates
charged by others<

a) trade magazines (other than cost tables)?

b) by asking drivers to obtain information®?

c¢) by talking to other hauliers at meetings
(e.g. RHA, FTA)?

d) from published cost tables?

e) customers tell you?

£) other, please spécify et e e e e e e e et e e e

PLEASE TICK APPROPRIATE BOXES
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2.3 1Is information on other hauliers rates monitored
a) as a matter of policy?
b) only when they are brought to your attention?

¢) only when you specifically want information on
prices?

d) other, please SpecClfy. . i vt tneeneneeeas

2.4 Why do you monitor other hauliers rates?
a) out of interest?
b) to keep your prices in line with others”?
¢) to convince customers of your competitiveness?

d) other, pPlease 8PECL Y. v v v v v ot teeentnneeenna

2.5 I3 information on other hauliers costs monitored?

YESD » NO .

IF YOU ANSWERED NO, PLEASE GO TO QUESTION 2.7.

2.6 How is information on costs gathered?

a) by talking to other hauliers at meetings (e.g. RHA,
FTA)?

b) from published cost tables?

c) from trade magsazines (oather than published cost
tablesg)?

d) from vehicle manufacturers?

e) from conversationg with drivers and mechanics?

£} other, please speclfy. ... v uwuunn. e ee e e

PLEASE TICK APPROPRIATE BOXES




2.7 Does your Pirm receive the following publications and
do you regularly read those received? '

Yes, they are Yes, they are No, they
both received received but are not
and read not read received
regularly regularly

a)Commercial Motor?

b) Motor Transport?

e¢) Transport?

d) Roadway?

e) Freight?

£f) Trucking?

g) Transportation
Journal

h) Focus

1) other transport
publications
Pleagse sgpecify......

2.8 Apart from reading trade magazines, do you Keep up with
the transport news in any of the following ways®?
) ) YES NO

a) attend courses?

b) attend conferences?

c) attend FTA, RHA or other transport
organigsaticn meetings?

d) talk to vehicle manufacturersa?

e) talk to drivers about their experiencesg?

£) other, please SPECLfY ...t vttt et ennennas

PLEASE TICK APPROPRIATE BOXES
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SECTION 3

3.1 Which of the following do you think 18 most appropriate
to your firm?

a) We are always looking for the best ways of
operating and improving efficiency.

b) We 1like to 'keep one 8tep ahead by periodically
consildering different ways of operating

c) If opportunities arise we will congidenr them, but
otherwise wa operate out of habit unless scmething goes
wrong.

a) We only look at alternative ways of operating when
something goes wrong.

a . b . C | .

SECTION U4
8.1 What are the MAIN objectives of your firm?

a) to maximise profits

b) to make an acceptable level of profits

c) to maximise turnover

d) to achieve an acceptable turnover

e) to maximise growth

f) to achieve an acceptable level of growth

E) to maximise vehicle utilisation

h) to have an acceptable level of vehlcle utilisation

1) to maximise return on capital

J) to achieve an acceptable return on capital

K) to provide a good service

1) to provide an acceptable level of income

m) other, please 8SpecifV....... .o .u.... voe e

PLEASE TICK APPROPRIATE BOXES
ASB




Do you h
annual ¢t
for thes

objectives?

t necess
tten)

 OU TICK NONE OF

BOXES,

'O QUESTION 4.3

ctivea?

re there written
ets for these

level of level of rate of

profits turnover growth
ave — ‘
argets YES YES Yeg I
e — —"
arlly
PLEASE

YES ‘ YZS Ygsl

ow often are
ets revised”?

annual

8 expen
written

ow freq

sed? (e.g.

CAPITAL EXPENDITURE

B
diture controlled YES,
budgeta”? YES,

If YES some,

all (]
some [}

. No (]

please

specify which......

~--—EF -¥YOU ANSWERED NO TO BOTH,

uently are budgets
annually)

hen new budgets are

ulated
scratce

en new
ulated
ted by
entage
iocus on

ou anawered NO to both ¢) and

are they done

h? YES

PLEASE GO

budgets are
are they
a certain

over the

e? YES

d4).

' NO[:]

WEITUDI S A

L

vehicle return on
utilisation capital
s res

veg TES D

CURRENT EXPENDITURE
YES, all [ ,

YES, some[ ). NOD
I1f YES some, please
specify which.......

TO QUESTION 4.4

vzsl:' : NOI:] :

how are budgets calculated?

................................................................

PLEASE TICK APPROPRIATE BOXES




4.4 Do you try

a) to minimise all costs?

o PLEASE .

b) to keep costs within budgets” TICK _
ONE
¢} to keep costs at an acceptable level? BOX

d) other, please specify....... e s e eaes

4.5 If your depot is part of a larger company,

a) What performance measures do head office monitor (e.g.
tonnage carried per week, capilital expenditure, none).
PleaBe BPECL PV . i v it ittt bttt tete e e e ansenns e e e e e

b) Are written comparisons of performance levels made with
other depots in the country?

YES « NO .

IF YOU ANSWERED NO PLEASE GO TO QUESTION 4.6

¢) What performance measures are compared with those of
other depotas? Please state how often for each. (e.g. tonnage

caried weekly).

4.6 In the past year have you used an outside consultant
other than a tachograph analyst?

YES + NO

If so, please gpecify what for....... e s et e s et e e




SECTION 5

! '
5.1 1Is this the only depot in your firm? YES | Ve NO'

IF YOU ANSWERED YES, PLEASE GO TO QUESTION 5.3

5.2 a) How many depots does your firm have? ........ ..

b) Are they located nationally or Just in the South
West?

Nationally . Just in the sgouth West

¢c)Are they locally or centrally controlled?

Locally . Nationally . Both

d) 1Is this depot head office? YES . NO

e) Does head office do any of the following? (your
depot if this 1ias head office)

1) set your performdnce targets

1i1) set your budgetsa

1ii) sanalyse your performance data

iv) specify the number of vehlcles you may have

v) specify the number of people you may employ

vi) Bspecify the make of vehicle you may have

vii)apecify the kind of coating you do

5.3 Is your depot split formally into departmenta?

YES E . N’Or_l.

If YES, how many departments are there?

S.4 How many vehlcles over 3.5 tonnes GVW are there

a) in your fleet . .....¢...

b) in the total company fleet  ............

PLEASE TICK APPROPRIATE BOXES

A6
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5.5 How many employees are there
a) in this depot W e e measa e

b) in the company teeecem s as

SECTION 6

6.1 Is your firm at least partly owner_manazed?

YES . NO‘ .

6.2 If YES, a) doeg more than one member of the owning

family work here {(in any capaclity?

YES I NO .

b) does the owner manager work here full time?

YES . Noj 3.

6.3 Wnhat kind of firm is your firm?

a) a private unlimited company?

b) a private limited company?

c) a partnership?

d) a cooperative?

. e) a public limited company?

#£) other, please gapecify....--" e e s e ..

6.4 what was Tagt years annusal turnover?

up to E'1/2 million‘ I .f£1/2 m but less than tlm‘ ‘.

Elm but less than ,Zm‘ \.EZ m but less than ésm i \ .

ESm or more D

6.5 Did your firm make a net profit iast year?
YEs| b No| l

If so., blease gtate how much .-t

PLEASE TICK APPROPRIATE BOXES




SECTION 7

Thankyou for completing the above queations relating to the
firm. Now to finish, please would you f£11l1 in the personal
detalls below. May I remind you that all the information
will be treated in the 8trictest confidence.

7.1 At what age did you leave secondary education?

7.2 How 0ld are you now?

leas than 20 . 20-29 l 30-39 . 4o0-49 .

50-59 .60 or morel |.

7.3 What educational Qualifications do yYyou have?
a) C.S.E.s8

b) *'0' levels

c) 'A' levels

d) degree

e) matriculation

f) Higher School Certificate

g) none

h) other, please apecify......... c e e e s

7.4 What transport qualifications do you have?
a) C.P.C

b) M.C.I.T.

¢) F.C.I.T.

d) none

e) other, please 8PECLPY. . vt vt v s v v oo e,

7.5 How long have you been working in your present position
in thia firm?

7.6 How long have yocu been with this firm? ... ..o .v....

7.7 How long have you been in the transport business?

THANK YOU VERY MUCH FOR COMPLETING THIS
QUESTIONNAIRE,
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APPENDRTY L (

CAVERING LETTFP SENT WTTH THFE QAFNCE AND

QUESTIONNATRE TO THE 18 OPEPATNES

DA &t i e b e s e e

Following my vied+ o . .............. las+ yaar uhen I
gpent some time ohservinz vour operatione, T am nnw st the
etage when I would very muzch Like to faka up yoiur kind afefan
of further assistance. To this ond, T encloge a :
qQquegtionnaire and costing/pricing simulation. T weould
appreclate 1+t if yon youprself would s2omplere the -
questionnsire and would pase the esimulstion oan to the

persanspeople who normally Aeal with the onefing and pricing

fayr them to ~asomplata,

Ags you may recsll, I am prezearchinz the sconemie
congequences of heavy 2oods vehiclez Iin the Sonth West; =a
major projaect funded hy Deven Eduicatisn anthopiry onA
supnported by Hath the RHA and the FTA. Paving oh*zinas o
zoad underastanding af the opepratiane af hauliers “fram
viztirs, I am nawm tryine ra pelate 2atijal trapnep~r* anstro
anad prin~ag %o facrars wifhin tha f{wm, Thiz i1l ana=td
predictiong +to na made af trangpoyr 2243t ghad pwiaa aroncac

resulting from propnsad cheanges Lp lazizlarian, 2wt w11,

AG4



1B A -
*mEL ST A

therefore, be of great henefit to the haulsze Inens«ry,
T can sssuve yan kha¥ thé infobmation You glue Wwiil Ke
tredted in the strictést donfidance snd thar 4+ will net he
possible fo identify individual banliers fn any reper+e. Tha
sampie of 18 makes it very important thet ALL firmg nomplets
the ausralsai £allure to d6 g6 by JiisF one firm adiild nu¥
the wWhole prafést fn JacPardv. T woild alse dok yai #o

ratien 1t within 4 week if pozsible.

A copy of the resnl¥s of the svarsise will he ot te yrn

#nd you may, Hf colirde, find tHAY complerish of +*Ha exarcisze

1x of Value to yoursélves.

Should youw have sny Ziieries or peobhlems cennerning the

exrrdide; plesse do not hasitate %o cAntarst me &t tha shave

number;

Thankyou in an*icipaticn

Yaurs sindapaly

Sharen Hallewt {PEEesrsn Aertesaps)

RGBS



APFENDIX 5

REGRES

SI0NS FROM 3SMALL SCALE SURVEY
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APPENDIX 6
QUESTIONNATRE FOR LARGE SCALE SURVEY

FOR OFFICE
PLYMOUTH POLYTECHNIC USE ONLY

DEPARTMENT OF SHIPPING & TRANSPORT

li!

—
wn

L. Are the vehicles in your firm used
[
(a) Wholly or asinly for hire or rewsrd? 1 PLEASE TICK
(b) Wholly or mainly for own account? 2 ONE BOX
(c) Wholly or mainly for contract hire/lease to [3
othar companies? ]

2. How many vehiclea of at least 3.5 tonnes GVW are basged

h
H e
(a) Ac this depoc? -m
8

{b) In the total company fleet?

12 16
3. Do you consider your firm to be
(a) International? PLEASE TICK
]
(b) National? i
ONE BOX
(c) Regional? - B i 17 18
1
i
S
4. Do the owners of your firm play an active parct in its management? [
YES NO PLEASE TICK QONE BOX ' m
1 z : 19 0
|
i
5. *hat do you consider to be the MAIN objectives of your firm
. . H
Maximise Acceptable level ,
!
|
1

Profits L e 2 (RIK_ X
Turmover 2 [} PLEASE TICK

Growth 3 APPROPRIATE

Recurn on capital ) 10 BOXES nm i3
Service to custoners 5 |_ 11 .

Income 5 l__ 12 : ”m =-

6, Jver the paat financial year how would you describe your company's overall ]
performance on ics major objectiven? !

- ! o
. :S\l
(a) Very succesaful L . %5 -
2
(b) Fairly succesgful PLEASE TICK ONE BOX '
(c) Fatirly unauccessful ? i
(d) Very unsuccessful 4 .
I
i
7. Does your firm have i
' YES NO
(o) Writcen budgets for trangport expenditure? I_ PLEASE TICK
(b) ¥ritten targets for transport objectives? 3 | ‘ APPROPRIATE -7 -3
e X

r.7.0.
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8. Does your firo attempt to find out
YES 50 PLEASE TICK
{a) the transport costs of other transport providers? 1 APPROPRIATE
(b) the transport races of other transporc providers? 3 BOXES
9. MULTI DEPOT FIRMS ONLY
Does head office analyse depot performance data (e.g. costs per tonne of goods
transported, total tonnage carried, etc.)?
YES I . 50 | l 2 PLEASE TICK
! ONE BOX
10, FOR MAINLY OWN ACCOUNT FIRMS ONLY
How many cocpanies, Lf any. make goods which you consider to be in direct
compecicion with yours?
What is your firm'e main producc?
FOR MAINLY HIRE OR REWARD FIRMS ONLY
How many companies, 1if any, do you consider to be in direact competition
wvith yourae? :
11. Would you desc¢ribe che leval of outside competition faced by your firm as being
{(a) Extremely intenae 1
v i 2
(b) Very ncenae PLEASE TICK ONE BOX
(c) Fairly intense )
{d) Not very intense 4
(e) Non exiscaent 5
12. How would you describe the present state of the UK econony es far as your company
{s concerned?
(a) Extremely healthy 1
{(b) Very healthy |12 pLEASE TICK ONE BOX
{¢) Fairly healthy 3
(d) Fairly depressed 4
(e) Very depressed 5
13.(a) Does your firm calculace its ctransport costas?

PLEASE TICK
ONE BOX

YES NO

[]:

PLEASE GO TO QUESTION 15.

IF 'NO'

A70
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from your depot snd return empty (L{.e. 200 mile round trip) using chis
vehicle?

Would this coet be for a full load by weight or volume?

Weight l |1 Volure D 2

13.(b) When calculating your transport costs, which of tha following do you take
into account as a Separate cost item and how often?
Datly Waekly Mozthly Quarcercly Annuvally
Licencas
Insurance
Depreciacion
Garage vages
Drivers’ wages
Qverheads
Vehicle hire |
Intarest
Inflaticn |
| Equipment
Puel
0iL |
Tyres
Maintensnce
Accidents ! !
1 2 k) 4 5
l PLEASE TICK APPROPRIATE BOXES
14, Do you calculate your Ctransport coetse on
(a) an individual vehicle basis? 1
(b) a per welght category of vehicle 2 PLEASE TICK
basis (e.g. all 1& tonnera combined)
(c) a per type of vehicle basis ONE BOX
(é.g. all articulaced vehicles E
combined)
(d) an aggregace basis (costs of 4
all vehicles ctogether)
(e) other, please specify _ 15
15.(a) Please state the GVW and carrying capacity of che largest vehicle under your control
(excluding abnormal load carrytng vehicles)
VW
| Carrying capacicy
(b) How —uch would it cost you o transport a full load to a destinacion 100 ciles

P.
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17.

What educational qualificacions do you have?

(a) C.5.E's

(b) '0’' levels

(c) 'A’ levels

(d) Degree

(e) Macriculaction

(f) Higher School Cercificace
(g) None

(h) Other (please specify)

N W N

Please tick appropriace

box/boxes

1 FOR OFFICE
USE ONLY

18.

In which councy 18 your depot based?

(a) Avon

(b) Cornwall

(c) Devon

(d) Gloucescershire

{e) Somerset

(£) Wileshire

(g) Dorsat

(h) Hereford & Worcester
(1) Salap

(}) Scaffordshire

(k) Warwickshire

(1) Westc Midlandsa

(o) Other (please specify)

W M~ Vv W N e

-
- 0

-
N

1]

—
o~

Please tick one box

Loomencs:

THANK YOU FOR YOUR HELP

&~
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COVERING LETTER FOR LARGE SCALE SURVEY

PIymO | I Duector. R.F.M. Robbins, 8Sc. PhD. CChem. FRSC
% "echnlc Drake Circus. Plymoutn. Devon, PLA 3AA.
b Phone. (0752} 21312 Telex. 45423 PPLRC;

Faculty of Maritime Studias
Qean: Professor D.H. Moreby. Ex.C.. Ph.D.. FNI.
Phone: {0752) 264664

Faculty Officer. Mss. Suzanne Tolan
Phone: {0752) 264673

Replv 10: Sharon Hallett (Ext. 5219)
Qur ref:

Your ref:

Date: February 1986

Dear Sir,

It would be greatly appreciated if you would spare a few minutes to

complete the enclosed questionnaire which forms part of a major research
project done in association with the FTA and RHA into the costing

procedures of transport operators.

At present government policy makers and academics have little knowledge

of the costing methods used by transport operators and thus must make
important decisions based on unrepresentative data. This study hopes to

go some way towards rectifying this situation.

The accuracy of the results depends on the number of completéd questionnaires
returned, so please return the completed questionnaire as promptly as possible.
Whether your company is large or small, your reply is of equal importance.

I can assure you that all information will be treated in the strictest
confidence and that your identity will remain totally anonymous.

A prepaid envelope is enclosed for your reply.

If you have any questions concerning the questionnaire, please do not
hesitate to contact me at the above number.

Thank you for your help.

Yours faithfully,

Q.L.}PM-

Mrs. S. Hallett
Research Assistant
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APFTNDIX 7a

AT5RESSIC SAALYSIS

he regression equation is
61 « 35,4 « 14.2.a | - 7,24 b
- 4.52 9 - 2.60h

Ti FULL
« 6.54 C + 0.780 9 .
+ 15.8 § . + 14.8

12 cages used 160 cases contain missing values

redictor Coef Stdev t-
>nestant 35.364 9.704

a 14.185 4.395

b -7.236 7.667

c 6.537 3.883

d 0.7802 0.1839

e -0.109 3.648

f 1.069 4.038

g -4.524 4.289

h -2.602 4.004

i 15. 800 5.151
- J 14. 805 4.118

k 3.6743 0.3052

1 9.154 4.686

= 31.81 R-89q = 61.0X% R-aq{(adj
ntinue?
’= 31.81 R-8q = 61.0X% R-3q(acy
ntinue? y

alysis of Variance

URCE DF sSs MS
vgresaion 12 47zu24 39369
‘ror 299 302523 1012
tal 311 774946

YURCE DF SEQ Ss

8 1 105078

b 1 21833

c 1 1704

d 1 95353

e 1 557

f 1 3584

g 1 123

h 1 3219

i 1 37384

j 1 19629

K 1 150096

1 1 3861
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ratio
3.64
3.23
-0.94
1.68
u.24
-0.03
0.26
-1.05
-0.65
3.07
3.59
12.04
1.95

) = 59.4X

Y = 59.4%

j -

- 0.11 8
+ 3.67k

/

-

-

1.07
9.15

F
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Ul
[¥)]

S8TEP 1 2 3 il
CONSTANT 49.97 49.133 440.73 32.38
K 4.94 4.52 4.os 3.96
T-RATIO 17.44 15.98 13.87 13.81
d 0.95 0.90 0.84
T-RATIO 5.21 5.05 4.8s
J 19.4 17.4
T-RATIO 4a.71 4.28
i' 18-3
T-RATIO 3.70
a3
T2RATIO
1
T~-RATIO
s 35.5 4.1 33.0 32.3
R-SQ 49.52 53.61 56.73 58.58

Continue?
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3.68
12.25
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4.02
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2.92
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B
30.041

3.63
12.14
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2.23
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RESIBUAL PLOTS
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CORRELATTIOM FATRIX

Continue? n
MTB > correlate c66 c67 cb4 c3 c55 c¢57 c56 c58 c68 b2

‘mo a0 oo

A = T

Rl P

[« B =N

a

.188
. 042
.060
.016
. 030
-123
-128
. 004
. 276
- 377
. 252

i,

-213
. 175
. 294

b

.027
.110
.028
.017
.172
.109
. 119
. 006
.o43
.215

- 389
. 190

[

.0l
. 080
.028
.113
.076
.103
.059
.007
.108

.118

d e

-0.020

0.089 -0.006
0.071 0.024
0.188 -0.020
0.142 -0.014
0.170 -0.019
0.300 0.049
0.331 0.052

cl8 c70
f

0.011
0.107
0.135
0.076
0.078
0.101

. 089
- 093
.018
.020
171

0.187
0.146
0.250
0.162



