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SUMMARY 

The research described in this thesis was underteken at Dunlop Limited, 
General Rubber Goods Division, Skelmersdale and concerned automotive 
braking components supplied to Automotive Products Limited. The 
majority of the sales revenue was genereted by a small rumber of 
injection moulded components; the remainder was generated by those 
components which constitute the majority of the product renge and were 
generally manufectured by compression moulding in small quantities. 

The large number of small order products represented an area of 
uncertainty for the Dunlop menegement; ae major objective of the 
project wae to reduce this uncertainty. The problem was considered 
under three headings: the marketing, manufacture and costing of smell) 
orders. 

An investigation was undertaken to identify the significent differences 
between the high volume and low volume order markets. A survey wes 
made of industrial buyer behaviour literature end hypotheses generated 
predicting the behaviour of the Automotive Products purchasing 
organisation. The hypotheses were tested and an assessment made of 
Dunlop es 2 supplier. Alternative approaches to product pricing were 
evaluated end a pricing policy which related product price to the 
amount of customer tooling investment was developed. 

Small order mamfacturing efficiency was examined and improvements 
suggested. A new approach to labour costing was developed and 
implemented. Subsequent investiations revealed that the existing 
standard costing syetem was not appropriate to the costing of small 
orders; an exercise was undertaken to forecast future demand for 

small ordere and derive standard cost budgets in order to aesess the 
viability of small order manufacture. An interactive cost model of 
small order manufacture was also developed which enabled expected actual 
performance to be predicted. 

As a result of the investigations the company was recommended to 
continue small order manufacture on condition that some improvements 
were made. An attempt was then made to draw some general inferences 
from the study. 

pricing costing buyer behaviour forecasting.
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1.1 

CHAPTER 1 

Introduction 

1.1 Historical Background 

1.2 Specification of the Problem 

1.3 Work Undertaken 

Historical Beckground 

Many large companies, especially those supplying components to 

the motor industry, are involved in the manvfacture of a large 

product range, the greater part of which constitutes only a 

small proportion of the business.. The company resources are 

almost inevitably directed towards the production and selling 

of these few parts which constitute the sreater part of the 

business; marketing strategies and information systems are 

designed to facilitate high volume production, leaving operating 

managers in a state of uncertainty about the profitability and 

even desirability of the myriad of small orders. 

It is this area which has been tackled in the project described 

herein. The project was based at Dunlop Limited, General Rubber 

Goods Division and wes undertaken during 1974 - 1977. Before 

describing the research area in detail it would be helpful to 

outline the history of Dunlop, Skelmersdale since it provides 

an insight into the problems which arose in the factory since 

its inception. 

The Dunlop Rubber Company was founded in 1900 as a successor to 

the Pneumatic Tyre and Booth Cycle Agency which had been formed 

to manufacture and market the first pneumatic tyre of John Boyd 

Dunlop. By 1975 the company had grown to multinational status,
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with selling operations in Australia, Canada, France, Germany 

and South Africa and an annual turnover in excess of £1,000n. 

The Company is divided into five main product groups; Tyre Group 

(which constitutes over 60% of the turnover); Consumer Group; 

Supply Group; Engineering Group and Dunlop-Angus Industrial 

Group. The groups are further split into divisions. es shown in 

#xhibit 1.1. The Skelmersdale factories were incorporated into 

the General Rubber Goods Division. The products manufactured in 

the factories reflected the diversity of markets served by the 

Division; there were departments which mamfactured precision 

drive belts, offset litho blankets, low pressure marine fenders, 

general automotive mouldings and precision rubber mouldings for 

automotive braking systems. 

The factories were constructed speculatively by Dunlop, with 

considerable encouragement from the government in the form of 

development grants under the Skelmersdale New Town Development 

Scheme. It was intended to incorporate fecilities to manufacture 

'Metelastik' rubber-to-metal bonded products (from Polymer 

Engineering Division, Leicester) and to take over the work of 

the main G.R.G. factory in Manchester. The transfer of 

headquarter factory operations to Skelmersdale, due to take place 

between 1965 and 1970, was abandoned after capital expenditure of 

£34m and cumulative losses exceeding £lm. At the same time 

Polymer Engineering Division found thet additional capacity to 

manufacture Metelastik products was not required elsewhere.
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Thus the management bLesed at Skelmersdale were left with a new 

factory but little work to fill it; they were forced to go to 

the Dunlop-Angus Industrial Group looking for business with 

which other divisions were willing to part. As a result areas 

of business were acquired for Skelmersdale which were at the 

most only marginally profitable in their previous environment. 

The business with the Lockheed Brakes Division of Automotive 

Products Limited was obtained in this wey; manufacture of 

brake seals, dust covers and diaphragms was transferred from 

Polymer Engineering Division, Leicester to Oil and Marine 

Division, Grimsby before finally arriving in Skelmersdale in 

1970/71. Productivity improved significantly since the 

introduction at Skelmersdale; production levels which had 

required 450 shop floor operatives could, by 1974, be achieved 

with 80-90, albeit after some considerable capital expenditure 

on new production processes. The Lockheed Department still 

proved unprofitable however and the Departmental Accounts were 

characterised by large adverse deriances against standard. 

It was felt that a large percentage of the variances could be 

attributed to the lack of control information availeble to 

management. The problem was exacerbated by the nature of the 

business, which was such that a small number of parts constituted 

most of the output of the department; the remainder of the 

output consisted of a large number of parts of comparatively low 

volume. The area to be studied consisted of those parts which 

made up nearly 80% of the product range but which represented 

less than 20% of the output (by volume of parts) of the Lockheed 

Department.
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The management at Skelmersdale were working under considerable 

uncertainty, not only in terms of operational control information 

but also in terms of the continuation of demand; the purchase by 

Automotive Products of a precision rubber moulding company 

(Alfred Roberts Limited) did not bode well for the future of 

the Lockheed Department at Skelmersdale, which had not been 

profitable in six years of operation.. Management resources had 

been directed towards 'fire fighting' high volume production 

problems, small orders attaining only a relatively low priority. 

Specification of the Problem 

The initial project brief was therefore:- 

1.2.1 To define what was meant by a small order. 

1.2.2 To discover the proportion of the total Lockheed Department 

business which small orders represented, by volume, 

turnover and contribution. 

1.2.3 To determine the production costs of small orders and 

hence the vrofitability. 

1.2.4 To develop more objective criteria for accepting or 

rejecting small orders - it was felt that the decision 

to accept or reject an order was more a function of the 

pressure exerted by the customer than objective commercial 

reasoning on the part of Dunlop management. It was not 

known the extent to which the refusal of a small order 

might affect the offering of high volume orders. 

1.2.5 To determine whether the requirements of both Automotive 

Products and Dunlop might be better achieved by the 

creation of a separate facility to manufacture small 

orders,



It was apparent that the problem of small orders was more 

fundamental than the above project brief suggests. The 

problem was at the interface of the production, marketing 

and financial policies of the company = to look at any one 

area in isolation would be very limited. To production 

management for example, the manufacture of small and large 

batches simultaneously in ene same production area may be 

seen as an obstacle to efficient production, absorbing 

resources which they feel could be more fruitfully employed 

elsewhere. To the marketing function on the other hand small 

orders may be seen as an essential service provided for the 

customer in order that more incentive high volume orders may 

be obtained = 'a sprat to catch a mackerel'. 

It was possible that small orders may in themselves have been 

profitable. However the absolute and relative profitability 

of small orders can be very difficult to determine, for not 

only does one encounter the usual problems of defining 

profitability, but also the costing system in a company 

orientated towards high volume production may not give 

sufficiently accurate product costs for small orders. 

If the company is aiming for a target return on investment it 

is possible that small orders viewed in isolation may not reach 

the threshold level. On the other hand, if the company is 

aiming for maximum mrket penetration small orders may be an 

essential component in a marketing strategy to achieve that aim.



The recommendations made to the company must be seen in 

the light of what the company's objectives are, what criteria 

it uses to assess achievement of those objectives and the 

organisational importance of the different operating functions 

which are likely to be in conflict over the problem. 

The small order problem could be summarised by four ouestions: 

(4) How is a small order defined? 

(ii) How should small orders be marketed? 

(iii) How should small orders be produced? 

(iv) How should small order work be costed?



1.3 

= 10.— 

Work Undertaken 

Since much of the necessary date was not available for analysis 

it was difficult for Dunlop management to specify exactly what 

were the problems associated with small orders. It was 

necessary therefore to structure the problem in a more coherent 

form and identify the major issues. To this end a cuestionnaire 

was administered to key Dunlop managers to determine what were 

felt to be the major problems associated with the manufacture 

and distribution of small orders (see Exhibit 1.2 for personnel 

approached). Amore detailed description of the investigation 

can be found in Appendix A. 

From this study it was apparent that three major areas were felt 

to be crucial. These major areas were subdivided into actions 

required on the part of the researcher and a network plan of the 

work to be undertaken constructed, (see Exhibit 1.3). This 

exercise was extremely valuable, for not only did it provide the 

researcher with a logical structure to approach the problem, but 

also could be used to show the company management the direction 

which the project was to take. The presence of a student in the 

factory could produce problems, particularly when the staff were 

uncertain of what was being attempted; there was a temptation 

to use the researcher as just another resource to analyse day-to- 

day problems. The network could be used to ensure that the 

direction of the project was kept and that ouestions were 

answered in a logical order.
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Each question was expanded into a series of subsidiary cuestions 

to enable en evaluation of the complete problem to be made. 

Inevitably a large number of ouestions were raised which could 

not be answered fully within the time available, but it was 

felt that the researcher should at the very least be aware of 

the logical seouence of investigation and make assumptions 

where full answers could not be obtained with the resources 

available. The breadth of the approach is inherent in the IHD 

approach to research; to isolate one limited area for intensive 

investigation may be a more academically rigorous approach but 

it does not help to solve the real problem. It is fundamental 

to IHD philosophy that the research must be directed towards 

the solution of a practical problem; research which concentrates 

on one facet whilst ignoring the others could never provide a 

practical solution no matter how academically respectable. The 

use of this research paradigm hes meant that the answers to 

some questions are not as academically sophisticated as they 

might have been had that area been studied in isolation . 

However for a company where the paucity of information was 

extreme the attempts ‘which have been made during the life of 

the project represent a considerable step forward. Where 

information was not available the methodological approach 

necessary to obtain it has been outlined. 

The main areas of approach were: 

1.3.1 Marketing 

1.3.1.1 The determination of the existing Dunlop 

marketing policy towards Automotive Products 

in relation to the existing market structure
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anc the relationship between the two companies. 

An investigation of the factors influencing the 

purchasing behaviour of Automotive Froducts 

leading to the cevelopment of an effective 

marketing stretegy for small orders. 

The identification of the major maret segments 

(within the mrket served by Automotive Products ) 

end a projection of likely future trends in each 

segment. It was suggested thet some estimation 

of the preduct form life cycles would be desirable 

es the majority of email orders ir the Lockheed 

Department were for spares use (approximetely 70%) 

& it could not simply be assumed that as the demend 

for certain sns]1 orders disappesred it would 

automatically be replaced by parts dropping from 

the high volume category. This was a perticularly 

moot point in view of the rationalisation 

progranme which Automotive Froducts hed undertaken 

in the rest 3 years; the use of one component 

for more than one braking anplication implied 

thet demand fell-off upon cessation of original 

equipment menufecture for one applicetion would 

not be so sudden. Thus the aversge product form 

life cycle ceuld be expected to lengthen ar fewer 

parts were used to service a greater number of 

requirements.
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1.3.1.4 The development of a pricing policy for small 

orders which considered the market conditions 

and company objectives in addition to accurate 

cost information. It was hoped thet the pricing 

structure should also consider whether the parts 

were singly or multiply sourced, but investigation 

showed that this information was not accessible. 

At the very least it was felt that a price structure 

should be developed which was 'rational' in that 

similar parts should have similar prices (if the 

demand is also similar). The Product Analysis 

Pricing approach of Brown and Jaocues was tried 

but found inadequate for the Skelmersdale 

application(see Chapter 5). 

Accountancy 

The Lockheed Department was characterised by a large 'shop 

loss' i.e. departmental cost variance, but it was not 

actually known what proportion of the shop loss resulted 

from the manufacture of small orders or even what 

proportion of the total business small orders constituted 

(there being no definition of small orders). 

A product standard costing system was in operation through- 

out the department but was apparently inaccurate for the 

end of year accounts showed an overall adverse variance in 

excess of 50%, There being only a rudimentary cost control 

system it was impossible to make a meaningful comparison 

between the actual costs of production and the standard 

costs on a part by part (or product group) basis.



The extent to which inefficient operation contributed 

towards the adverse variances wes not known. Similarly 

it was not possible to determine whether the assumptions 

and operation of the standard costing system could be 

contributing to the discrepancy. Therefore the following 

actions were necessary: 

1.3.2.1 The development of activity and cost budgets 

for the section which manufactures small 

orders. 

1.3.2.2 The design and implementation of an effective 

cost control systen. This would serve two 

purposes t= i 

(a) To ensure the accuracy of the assumptions 

made in establishing the standard costing 

system. 

(b) To enable lower level operating managers 

to establish more effective control of the 

small order manufacturing operations since 

very little information reaches them. 

1.3.3 Operations Management 

At the beginning of the project it was suggested that a 

separate section might be set up to manufacture small 

orders. The author was asked to provide information to 

the company to enable an assessment to be made of the 

resources required for the section. A decision to set up 

the small order moulding section was made before all the
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necessary areas could be covered to the author's 

satisfaction. This is a frequently occuring problem when 

one is trying to satisfy both company and academic 

demands; the company is often satisfied with a more 

rapid but less rigorous answer than would be required to 

meet the standards of research. Furthermore the 

researcher can sometimes derive a solution to a problem 

which may have changed quite radically during the analysis, 

for one is trying to impose a static or semi-dynamic 

construction on a problem which may be highly dynamic. 

Nevertheless a stand must eventually be made or the 

researcher will be continually updating information or 

models without achieving a final solution; an attempt 

must be made to outline a clear methodology such that later 

revisions to existing models may be achieved with as little 

extra work as possible. To this end it was decided that 

the following areas should he investigated to determine 

the feasibility of setting up a small order section: 

1.3.3.1 A determination of the physical resources required 

to manufacture small orders. This reauired the 

following information : 

* The total current demand for small orders (and 

future trends in demand). 

* The manufacturing methods used and the 

standard operation times. 

Standard efficiency and downtime figures for 

the small order section.
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1.3.3.2 A consideration of how the resources could be 

organised into an effective operative operating 

unit, or whether an efficiency operation might 

be achieved with an effective management 

information and control system only. 

Broader Issues 

Whilst the specific aim of the project was to identify the 

major issues of the small order problem at Skelmersdale 

and indicate solutions, more general issues are raised by 

the investigation which may have implications for many 

large companies which market a large produot range. It is 

possible that many of these companies may not even be 

aware that small orders can constitute a problem, for 

management infomation systems which have been developed 

to control a high volume production process may not be 

sufficiently sensitive to indicate that a problem exists. 

It is hoped that the results of this research project may 

indicate to management of these companies potential 

problem areas; the solutions suggested, however, are 

likely to be particular to the Dunlop, Skelmersdale 

situation.



2.1 

2.2 
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CHAPTER 2 

The Definition of Small Orders 

2.1 The Nature of the Problem 

2.2 The Alternative Approaches 

2.3 The Choice of a Definition 

The Nature of the Problem 

At the start of the project it was not clear what were the major 

problems associated with small orders; the 'project profile! 

study identified the three major areas of investigation which the 

Skelmersdale management felt were the most important, namely the 

marketing, accounting and operations management aspects of the 

problem. It was not clear however what the Skelmersdale 

management meant by the term 'small order’. 

A number of alternative approaches to the problem of defining small 

orders for the purposes of analysis were considered. The 

objective of the exercise was to derive a working definition of 

small orders which could be used during the life of the project. 

The alternative Dates considered were: 

1. Volume/Revenue Threshold. 

2. Running Time/Set-up Time Ratios. 

3. Product End User Analysis. 

4. Alternative Production Technologies. 

The Alternative Approaches 

2.2.1 Volume/Reveme Threshold 

Superficially the simplest way to define a small order 

would be to determine a level of annual output or demand,
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below which all products would be classified as small 

orders. A major problem occurs when en attempt is made 

to determine the level of the threshold. 

During initial discussions it was suggested that the level 

should be set at 100,000 seals per year and 20,000 dust 

covers ('boots') per year (for a detailed description of 

the products and their uses see Chapter 3). Since the 

overall distribution of volume for the Lockheed Derartment 

had not been examined in any depth,a Pareto analysis of 

the annual demend (in terms of number of parts and 

revenue ) was undertaken. The results of the investigation, 

illustrated in Exhibit 2.1, indicated the nature of the 

problem which faced the Skelmersdale management. 

It is often found that 80% of the total volume (or revenue) 

is provided by 20% of the total number of products in the 

product range. The results for Skelmersdale were consistent 

with this general rule, the curve being slightly steeper 

than is normally found, 15% of the total number of parts 

constituted 80% of the total volume of the Lockheed 

Department. A similar analysis based on revenue resulted 

in a slightly shallower Pareto curve, indicating that 

higher prices were obtained for the lower volume items (16% 

of the product range provided 80% of the total turnover 

for the Department). 

Using the arbitrary volume threshold suggested, 155 

products were classified as small orders, representing 

67% of the Lockheed Department product range and 

constituting 4.5% of the total volume of the Department.
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All but nine of the parts included in this definition were 

manufactured by the traditional compression moulding 

technique rather than the injection moulding process which 

had been introduced for high volume products (approximately 

9 years previously). All items with annual volumes in 

excess of the threshold levels were manufactured by the 

injection moulding process. 

Although the number of injection moulded products 

classified as small orders by this definition was limited, 

it was expected that more injection moulded products would 

become 'small orders' as the end of each product form life 

cycle was approached. Whilst the Skelmersdale management 

admitted that, in the longer term, small volume injection 

moulded products would constitute a problem, it was felt 

to be a significant area for investigation at the initiel 

stages of the project. It therefore became clear that the 

use of the term 'small order' in Skelmersdale was 

synonomous with compression moulded products. 

An additional difficulty in the use of the volume threshold 

approach was presented by the changes which cecdened in 

the demand for Lockheed Department products; the demand 

for all brake rubbers began to decline steadily from 

October 1974, finally reaching a minimum level in June 1975 

which was only 50% of the 1974 average monthly demand. 

The change in demand level, which was due to the general 

recession which affected the motor industry, made it 

difficult to establish a volume threshold for small orders 

which would not alter the number of parts included in the 

definition from month to month.
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The original threshold level had been established by using 

a volume forecast for 1975; as the year, progressed it 

became clear that the forecast was becoming increasingly 

unrepresentative of the current demand for Lockheed 

Department products. 

Running Time/Set-up Time 

Batch size could also have been used to define small orders 

since there appears to be a high correlation between annual 

demand and batch size. It was the practice at Skelmersdale 

to attempt to mamfacture the complete monthly schedule 

for a product in one production run (usually the monthly 

schedule was one twelfth of the annual demand) and there- 

for it was possible to define small orders as those 

products manufactured in small batches. Since a small 

batch implies a low running time/set-up time ratio it 

should have been possible to set a threshold value of this 

ratio, below which all products would be classified as 

small orders. 

Similar problems to those encountered with the. volume 

threshold approach were found; it was difficult to 

determine a threshold level of running time/set-up time 

which was not purely arbitrary. At the very best all 

that could be achieved was to determine a ratio of running 

time to set-up time below which the run was uneconomic. 

(Where uneconomic batches can be defined as batches where 

the costs of setting up the machines and producing the 

batches exceed the total benefit to be gained). There 

was no evidence to suggest that this was what management 

meant when defining a part as a small order.
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There were additional problems associated with this 

approach; no individual standard set-up times were 

available for the Department. Actual mould changeover 

times were available for injection moulds on a weekly 

basis, which represented the time taken to remove 

particular named injection moulds and replace them with 

other moulds. There was a considerable variation in the 

time taken to effect the same mould change on different 

occasions (see Exhibit 2.2). A number of possible 

explanations for the variation were suggested: 

1. Different machine setters making the mould changes 

with varying degrees of experience. 

2. Maintenance may have been undertaken during some of 

the mould changes. 

3. The moulding machine may not have been cee at the 

correct temperature tc mould the new product when 

the changeover occurred. 

In the standard costs a blanket allowance of 63% was 

applied to the standard moulding minute values to allow 

for mould set-up and cleaning; this represented an 

average figure provided by the Industrial Engineering 

Department after a study of one month's production in 

the injection moulding section.. Whilst this figure may 

have been useful for the purposes of costing, it was not 

meaningful as a definition of an acceptable norm; set-up 

time will remain relatively constant irrespective of the 

length of the production run and will therefore constitute 

a large percentage of short production runs.
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For compression moulded products even less information was 

available; there were no estimates of set-up times and 

no allowance was made in the standard costs. Individual 

set-up times were difficult to determine for the 

compression moulded products; products were moulded in 

loose cavities (see Chanter 6) and a mmber of different 

cavities were usually loaded in each press. Little 

setting up of the machine was reouired, the majority of 

the pre-production time was concerned with the heating 

of the cavities. Production runs normally lasted at 

least one week, intermediate changeover times being 

minimised by placing new moulds in the presses at the 

end of a shift. 

In summary therefore although some information was 

available for injection moulded products, no comparable 

data was available for compression moulded products and 

would have been difficult to obtain. 

If running time/set-up time data had been available for 

both compression and injection moulded products at least 

two running time to set-up time ratios would have been 

required, reflecting the different processes involved. 

A number of other running time/set-up time ratios could 

have been chosen for the rubber preparation and finishing 

stages of manufacture, but since there was excess capacity 

and only limited investment in these areas, it was more 

sensible to concentrate on the areas with limited capacity 

and relatively high capital investment, namely the moulding 

sections. Even with only two running time/set-up time 

ratios it would have been very difficult to ensure that
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the two ratios chosen were comparable. It was therefore 

decided that, in view of the difficulty of obtaining 

meaningful information, the running time to set-up time 

approach would not be used to define small orders. 

Product End User Analysis 

The products of the Lockheed Department could be classified 

as original equipment parts, original eouipment spares 

(for vehicles still in production) and 'dead' spares (for 

vehicles no longer in production). It was not possible 

to separate original equipment products from original 

equipment spares, since the majority of the higher volume 

products were supplied to both markets. 

‘Dead! “spares could be readily identified, but such an 

exercise would have been of only limited value, for it 

included some of the highest volume parts as well as many 

of the small volume parts. Therefore there was little 

value in using the market destinations of the products to 

define the class of small order parts; the approach had 

little to offer over which was better than the other 

possible approaches. 

Production Technology 

In general it appeared that Dunlop management eouated small 

orders with parts produced by the compression moulding 

technique and it was felt that the majority of the problems 

associated with small orders could be identified by an 

investigation concentrating on compression moulded products.
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In the longer term it was likely that injection moulded 

products would be manufactured in small batches and at 

such a time must be regarded as small orders. However, at 

the start of the project use of the production technology 

definition had considerable advantages: 

1. 

3. 

The compression moulding machines could be readily 

identified in order to determine the costs of production. 

The cost structure for all products manufactured by this 

method was the same. 

Compression moulded parts exhibited many of the 

characteristics which management believed were the 

major problem areas with small orders, notably: 

(a) High Reject Rates 

Compression parts had a significantly higher 

reject rate than injection moulded products. 

Taking the average reject rates over a one year 

period, the average compression reject level was 

59% (on good production) compared with 14% (on 

good production) for all injection moulded 

products. With a sample of 40 compression moulded 

parts and 83 injection moulded parts the differ- 

ence in reject levels was found to be significant 

at the 99% confidence level. Splitting the 

-injection moulded parts into higher and lower volume 

categories yielded mean reject levele of 14% and 

20% respectively. With sample sizes of 20 and 63 

the difference in mean reject levels was not 

significant at the 95% level. Thus the difference 

in reject levels appears to depend more upon the 

manufacturing process employed than the volume of 

production.
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Delivery 

Interviews conducted with purchasing and 

engineering personnel employed by Automotive 

Products revealed that they were generally 

Satisfied with the delivery performance of 

products which were injection moulded, but were 

highly dissatisfied with the delivery performence 

for compression moulded products (see Chapter 4). 

The dissatisfaction was particularly marked at 

the Parts and Service Division of Automotive 

Products, who ordered the greatest proportion of 

the Skelmersdale compression moulding output. 

In support of the criticism of poor delivery 

performence for compression moulded products it 

was found thet there was e considerable arrears 

problem with compression parts, whereas injection 

moulded parts were usually delivered on time in 

approximately the required quantities. 

Annuel Demand 

Using the volume threshold definition there was a 

small number of injection moulded parts which were 

defined as low volume parts. In general however 

injection moulded products were manufactured in 

large ouantities, whilst compression moulded 

products were produced in smaller quantities. 

Indeed this was to be expected since the 

injection moulding process was inherently much 

quicker than compression moulding; the standard 

minute value per part for a typical injection
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moulding set-up was approximately 0.05 SM/part 

compared with 0.20 Shi/part for a product 

manufactured by the compression process. 

Quality and Quantity of Information 

Information suitable for analysis at Skelmersdale 

was often difficult to ottain; in general there 

seemed to be the impression that information 

systems were not required by the competent manager 

(this statement was made to the author by a 

senior manager). The informational problems for 

compression moulded products were particularly 

acute, for not only was the quantity of 

information strictly limited, as illustrated by 

the attempt to obtain set-up data, but also when 

information was obtained it was of dubious quality 

and was frequently out of date. Skelmersdale 

manegement did not appear to believe that 

compression moulded parts were of sufficient 

importance to justify the time and effort 

required to maintain the records in an up-to-date 

form . Some examples of the poor quality of the 

information encountered are given in Exhibit 2.3, 

together with references to the relevant chapters 

of the thesis.
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PRCBLEMS ENCOUNTERED [REFERENCE | 
  

  

1. PROCESS 
ENGINEERING 

Specifications 

Tooling 

2. INDUSTRIAL 
ENGINEERING 

Standard Times 

Incentive 
Schemes 

3. PRODUCTION 
MANAGEMENT 

Downtime 
Analysis 

Operator 

Performance 

4. COSTING 

Standard Costs 

Cost Control   

Specifications frequently did not 
reflect the current process and 
were often missing. 

Tool condition reports not kept 
for compression mould tooling at 
the beginning of the project. 

No standard times available for 
40% of the compression moulded 
products. 

Standerd moulding times were not 
updated when process changes were 

made. 

Incentive scheme not introduced 
until 6 months after the set up of 
the Small Order Section. 

Machine downtime records not kept 
for compression presses. 

Records of compression moulding 
operator performance not kept. 

Not updated when significant process 
chenges made. 

Changes in indirect labour not 
incorporated in standard costs. 

Blanket allowences derived for the 
Department as a whole were 
incorporated in the standard costs. 

Actual cost records kept only for 
the whole Department (thereby 
reflecting mainly the high volume 

reriommncey 

Chapter 8 | 

Chapter 6 

Chapter 7 

Chapter 7 

Chapter 8 

Chapter 8 

Chapter 10 

Chapter 8, 
10 

Chapter 8 

Chapter 10 

Chapter 8      
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The Choice of a Definition 

The use of the production technology definition offered 

considerable advantages over the other approaches. In addition 

the approach was acceptable to the Skelmersdale management, the 

terms ‘compression moulded part' and 'small order part' being 

used indiscriminately. 

Whilst the compression moulding definition was not as theoretically 

acceptable as the batch size/running time definition, it must be 

remembered that essentially the same products would te defined as 

small orders whichever definition were used; the approaches only 

differ in the number of 'marginal small order' parts which are 

defined as small orders for the purposes of analysis. 

In the following chapters therefore the term 'small order! will 

mean products which are manufaetured by the compression moulding 

process.
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The Products And Their Markets 

3.1 The Products 

3.2 The Market 

3.3 Competition 

3.4 Analysis of Market Destination 

3.5 Changes in Demand During the Project 

3.6 Econometric Analysis 

3.7 Discussion 

The Products 

The Lockheed Department manufactured rubber braking components 

for the Lockheed Brake and Spares and Service Division of 

Automotive Products Ltd. The products could be split into two 

broad classes: 

3-1-1 Seals 

Approximately 70% of the output of the Department 

consisted of seals which were used in the hydraulic 

actuating systems of motor vehicles, mainly in the brake 

and clutch systems. The seals were designed to fit into 

the master cylinder or slave cylinder bores and acted 

upon the hydraulic fluid in the system. The seals had to 

fit the bores closely to prevent fluid seepage and 

therefore had to be manufactured to close tolerances 

(within 0.005") and were generally cup-shaped (see Exhibit 

3.1 for examples). The formulation of the rubber compound 

used also had to be precisely specified to suit the 

hydraulic fluid which was to be employed; the use of an 

incorrect formulation could cause excessive swelling of
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the seal in the cylinder bore resulting in brake failure 

for which Dunlop could be held liable. 

3.1.2 Dust Covers ('Boots') 

Dust covers, as the name suggests, were used to prevent 

the iors, of dirt, grease and water into the exposed 

components of braking and steering systems. The dust 

covers were manufactured to greater tolerances than seals 

but were of a more complex structure and were often more 

difficult to mould (see Exhibit 3.2). The formilation 

of the rubber compound used, although less critical than 

for seals, was still important since the dust covers had 

to remain effective in a variety of operational 

environments. 

The Market 

The activity of the Lockheed Department, Skelmersdale was devoted 

entirely to the manufacture of rubber braking and steering 

components for the Lockheed Brakes and Steering and Parts and 

Services Divisions of Automotive Products Ltd. Parts sent to 

the Brakes Division were incorporated in brake systems which were 

then supplied to the vehicle manufacturers; approximately 50% 

of the total UK brake market was held by Automotive Products, 

the remaining share being held by the Girling Division of Joseph 

lucas Limited. 

Components sent to the Spares and Service Division were either 

incorporated into master or slave cylinders and packaged ready 

for sale under the Lockheed brand name or were distributed 

through the motor manufacturers own network for sale under the 

manufacturers brand name (Unipart, Motorcraft, Mopar). (Exhibit 3.3)





 
 

Sui 
d
s
o
 

 
 

s
e
t
e
d
g
 

s
a
u
v
d
s
 

   
   
 
 

 
 

  
 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 
   

  
  
 
 

 
 

  
 
 

   
 

s
e
d
e
d
g
 

-¥aNDUstO 
S
S
 : 

‘TVNIA 
“SAIC 

“ara 
saredg 

cHL 
s
m
u
v
a
s
 

seiredg 
s
m
u
v
a
s
 

saaedg 
saredg 

a 
& 

A
 
e
a
t
 
a
 

Pete 
ot 

\ 
1 

1 
quoud 

tnbq 
“
W
A
S
 

su 
bsic 

gual 
sueysks 

“AIT 
TeuTstao 

dO1NNE 

CNV 
seToryan 

uoiOw 
ayeag 

srivad 

me 
s
a
a
t
 
vad 

a
l
t
 

*
d
°
v
 

seaTOTYoA   

 
 

 
 

 
 

 
 

N
I
V
H
O
 
N
O
T
M
I
G
I
U
L
S
I
C
/
O
N
 
T
U
D
L
O
V
A
L
N
V
W
 
H
L
 

+ 
¢°C 

LIdThxa 

 



3.3 

57 = 

The distribution chain was relatively long and complex, with at 

least four distribution links before the products of the 

Lockheed Department reached the final end user. As a result 

little wes known in Skelmersdale about trends in the final 

market; Dunlop was therefore highly dependent upon Automotive 

Froducts for forecasting future demand. In addition the length 

of the distributive chein and the amount of stock which was held 

at each stage assumed great significance during the changes 

which occurred during the project (see Section 3.5). 

Since Automotive Products was a monopsonist,no sales effort was 

required by Dunlop; AP provided a firm schedule of requirements 

for one month ahead with one further months tentative schedule. 

A six month rolling forward schedule was also provided for 

certain products, although no firm commitment was given. 

Products were purchased by two separate buying organisations 

within Automotive Products. The Lockheed Brakes Divi sion, based 

in Leamington Spa, bought parts for use in original eouipment, 

the Parts and Service Yivision, based in Banbury, purchased 

parts for vehicles which were no longer in production. Spare 

parts for vehicles still in production were purchased by the 

Lockheed Brakes Division and were issved to the Spares Division 

as reauired. 

Competition 

There were three major supplies of precision moulded brake 

rubbers during the project: Dunlop ltd, Dowty Seals and Alfred 

Roberts Limited (AP Rubber Division). Exhibit 3.4 shows the 

changes in market share which occurred between 1970 and 1974.



EXHIBIT 324, : SHARES OF A,P, BRAKE MARKET (BY TURNOVER) 
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By 1974 Dunlop Skelnersdale's market share bad fellen to 50% 

of the total Automotive Products requirement and the share held 

by Dowty Seals had fallen to 5% of the total. This was the 

direct result of the acquisition of Alfred Roberts Limited by 

Automotive Products in 1972. The acquisition was made to ensure 

security of supply for AP (AF's competitors, Girling already 

possessed a rubber company which supplied some of its brake 

rubber requirements). The stated policy of Automotive Products 

was to phase out Dowty Seals, leaving Dunlop end AP Rubber to 

supply half of the brake rubber demand each. 

An agreement was drawn up in 1976 between Automotive Products 

Limited and Dunlop limited ensuring that Dunlop, Skelmersdale 

would supply 50% of the total AP demand for brake rubters. ‘The 

agreement did not specify how the market share was to be measured 

(by revenue or volume) and did not provide for a system which 

would ensure that the agreement was being observed. Thus the 

long term future of the Lockheed Department was made uncertain 

in view of the likely growth of the internal supplier. In the 

short term no radical change in market share was envisaged; AP 

Rubber Division had neither the press capacity nor tooling to 

enable 4 sudden resourcing move to be undertaken. In addition 

the cash flow problems which beset Automotive Products during 

1974 and 1975 meant that major capital investment was unlikely 

(see Section 3.5). A further constraint on sudden change was 

presented by the system of mould purchase; Dunlop was part owner 

of the moulds which were purchased on the behalf of Automotive 

Products. Removal of the moulds would not have been possible 

without the permission of the Skelmersdale management. For some 

products, especially those included in the small order category, 

Dunlop was the monopoly supplier, since it possessed the only
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moulds for the products. 

Analysis of Merket Destination 
  

At the start of the project there was a shortage of information 

about the market for automotive brake comporents, especially 

concerning demand in the final market. Attempts were made to 

determine the vehicles to which the products were fitted and to 

estimate trends in denand by contacting Autemotive Products. 

Despite considerable efforts by the Dunlop, Skelmersdele 

management to be allowed access to certein Automotive Products 

records, permission was eventually refused by AP on the grounds 

that insufficient manpower was aveileble to obtain the information. 

(Although this appeared to be an excuse, it has to be admitted 

that AP were reducing staff at the time of the reouest). 

It was not felt that a full scale market research investigetion 

ata later stage in the distribution chain could reveal 

meaningful results without initiel knowledge of the vehicles to 

which Dunlop, Skelmersdele products were fitted. In addition, 

the serious cutbacks in volume which were affecting the 

Skelmersdale factory at the end of 1974 (see Section 3.5) meant 

that it was difficult to obtain authorisation for any 

expenditure beyond thet reouired for normal day-to-day 

operations. As a result of these problems it was decided to 

determine what information could be obtained from Skelmersdale 

records. 

3.4.1 Objectives of the Investigation 

An investigation was undertaken with the following objectives:
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3.4.1.1 To determine the proportion of Lockheed 

Department production which was destined for 

spares use and which was destined for original 

eouipment. This was a particularly significant 

problem area since the motor industry. was 

undergoing a significant downturn at the tine 

of the investigation end it was felt that the 

spares demand would remain relatively steady 

(with perhaps some destocking) whilst the 

original equipment demand would decline in 

proportion to vehicle manufacture. 

3.4.1.2 To determine the end use of the products and, 

if possible, predict trends in the likely 

demand for each segment identified. 

3.4.1.3 To compare the results for small orders (as 

defined in Chapter 2) with the results for the 

whole Lockheed Department and assess the effect 

which any difference would have on the pattern 

of demand. 

3.4.2 Information Available 
  

Much of the information reouired could be obtained by 

analysis of the Automotive Products part coding system 

and by determination of the department to which the parts 

were deliverec. The following sources of information 

were used:
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End Use 

All Lockheed Devartment products were prefixed 

by a code letter which signified the end uses 

of the products. 

Prefix Letter Use of Fart 

A Heavy Brakes (Commercial and 
Military Vehicles) 

B Ordinary Wheel Brakes (7" - 11" 
diameter) 

c Master Cylinders and Servos 

D Disc Brakes 

J Steering Perts 

Spares/Original Equipment Split 

Each part could be classified as original eauip- 

ment, 'live' spares or 'dead' spares by the 

determination of the department to which it was 

delivered in Automotive Products. Where a part 

was delivered both for original equipment end 

live spares use it was assumed that the ratio 

of deliveries (o.e./live spares) made in 1974 

would continue to hold in 1975. 

  

Delivery Classification Description 

‘Brakes! Original Equipment 

19 Original Equipment('live') 
spares i.e. spares for 
vehicles still in produc- 
tion. 

142 'Deed' spares i.e. spares 
for vehicles no longer in 
production.
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3.4.2.5 Volume Forecast 

Automotive Froduets purchasing department 

provided an estimated monthly reouirement for 

each product to be manuiactured in the Lockheed 

Department in 1975. The forecast was used to 

estimate the volume and turnover of parts in 

each market classification. 

3.4.2.4 Summary of Information Available 

The output of the Lockheed Department was 

analysed as shown in Exhibit 3.5.
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EXHIBIT 3.5 +: ANALYSIS OF MARKET DESTINATION 
  

Heavy Brakes 

Ordinary Brakes 

Master Cylinders 
and Servos 

Oe Equipment: 

Boots! Live 'Spares 

fi 

  

Disc Brakes 

Small 
de: 

Steering 
LOCKHEED 
DEPARTMENT 
PRODUCTS 

    

Order ~ 
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Results of Investigation 

The results of the investigation are shown in Exhibit 

3.6., Exhibit 3.7 and 3.8 show the relative distribution 

for small and large orders. No detailed information 

concerning the original ecuipment versus spares split 

was available for parts which were sent to Steering 

Division. It was assumed that the o.e./spares ratio 

would be the same as for the other parts examined in the 

study. 

The major results were as follows: 

Bede3e1 Original Eouipment versus Spares 

Approximately 45-50% of the high volume business 

was devoted to original equipment parts, for 

both seals and boots. The small order business 

was more concerned with the supply of spare 

parts; approximately 80% of small order boots 

and seals were destined for spares use. The 

majority of the dead spares were small orders - 

of the 90 parts classified as dead spares, 70 

were small order parts. This was to be expected 

since the dead spares were for vehicles which 

were no longer in production; the parts thus 

classified were at the end of the product form 

life cycle. 

The majority of parts destined for incorporation 

in heavy brake systems (11 out of 13 parts) were 

also classified as small orders. This was to be 

expected since the total number of heavy vehicles
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EXHIBIT 3.6 +: RESULTS OF PRODUCT END USE ANALYSIS 
  

  

LARGE ORDERS SMALL ORDERS 
  

% OF |ANNUAL CLASSIFICATION |ammmaz|* OF _ {ANNUAL aes NN 
ANNUAL] TURN- ue      
  

  

VOLUME VOLUME] OVER VOLUME: vC OVER 

OVER 

(000) (£000) (000 (£000) 

SEALS 

1. ORIGINAL 

EQUIPMENT 

A 197 1% 3 - 40 2% 2 2% 

B 5749 | 18%| 65 o% - = = a 

c 8924 28% | 248 33%} 206 13% 14 12% 

D 1281 4%| 64 8% 72 5% 6 5% 

TOTAL 0.E. {16152 51% | 380 50%] 318 20%| 22 19% 

25 Otte 

SPARES 

A 290 3%| 16 2%) 224 14%) 10 0% 

B 5362} 17%} 64 9% 48 3% 2 1% 

c 7926 | 25%| 268 35%| 528] 33%| 38 33% 

D a a ie 5 = se: = es 

TOTAL 0.E. 

SPARES 14078 45% | 348 46% 800 50% 49 43% 

3. DEAD SPARES} 1216 4%) 27 4%) 475 | 30% 43 3A% 

TOTAL SEALS 31445} 100%| 755 100%} 1593 | 100%) 114 100%                    
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LARGE ORDERS 
  

  

   
  

  

, of TAT hee 

CLASSIFICATION |ANNUAL ae ANNTAL| ynuan} L 
VOLUE Bone | TURN. | VOLUKE 

ee [OVER | 
(000) (£000) | 000) 

BOOTS 

1. ORIGINAL 
ECUIFN 

A 230 2% 6 1% 32 2 14} 16% 

B 4541| 36% 107} 26% 30] 7% 5| 5% 

C 1304] 10% 71| 17% 2] = - - 

D = 5 = oi cs = = = 

Total 0.5. 6075| 48% 184| 44% 64] 14% 19| 21% 

25 0.5. 
SPARES 

A 632| 5% 1s] 4% 21| 5% 7| 9% 

B 1689] 13% 24] 6% 8| 2% 6| 1% 

c 1525] 12% 67] 16% 42) 9% 9] 10% 

D a =~ a, aS S - Ss e 

Total O.E. 
Spares 3846| 30% 109| 26% 71| 16% 23] 26% 

3, DEAD SPARES 874 1% 54| 13% 171) 38% 32| 36% 

4. STEERING 1616] 15% 71| 17% 143] 32% 15] 17% 

TOTAL BOOTS 12611] 100% 418] 100% 449] 100% 89] 100% 
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EXHIBIT 3,7. :PRODUCT END USE- LOCKHEED DEPARTMENT SEALS (BY VOLUME) 
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EXHIBIT 3.8, :PRODUCT END USE -LOCKHEED DEPARTMENT BOOTS (BY VOLU:is) 
W
M
D
 
D
O
W
 

loo 

qo 

g 
& 

    

  

C- Master 
ee NDER 

B- Orpisaey 
WHEEL 

| A= Heavy BRAKES | 
  

STEERING 

  

C- MastER 
CYLINDER 
AND 
SERVO 

B-Depinaey 
WHEEL 

A- Heay Benes 

‘D- Deap SPARES     

eBvo £4 

  

B-oep wary 
WeEEL 
  

A-Heavy BeaKes 
  

SEEING 

  

C-MasteR 
beter NDER 
SéRvo 
  

B- ORD i sAaey WHEEL 
  

A- Heavy Beaxes 
  

  Dead SPARES     
  

LARGE 
ORDERS 

SMALL 
ORDERS



34.3.2 

504e3.3 

' wn
 = 

produced is much lower than the number of cars 

and light commercial vehicles produced. 

Differences of Emphasis 

Only a small proportion of small order production 

was destined for incorporation into ordinary 

wheel brakes in comparison to the proportion of 

high volume production which was destined for 

this use. It is possible that the reason for 

the difference in emphasis may be found in the 

fact that parts included in this classification 

were used in the rear drum brake systems, the 

design of which had not been changed significantly 

for 10 years. Additionally there was only a 

limited number of different rear drum brake 

designs. Thus the volume reouired for ordinary 

wheel brakes was likely to remain relatively 

static, for as a vehicle ceased production its 

successor was likely to use a similar rear 

braking system. 

Disc Brake Seals 

Only a very small proportion of either high or 

low volume seal production was destined for use 

in disc brake slave cylinder. (No disc brake 

boots were made at all since the Lockheed disc 

brake design did not use boots to protect the 

mechanism from dirt and water - a seal, known 

as a wiper seal performed this function).
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Dunlop, Skelmersdale had declined to supply 

disc brake seals in large cuantities since it 

was felt that the method of manufacture 

required was not compatable with the production 

facilities at Skelmersdale. 

Although there had been an increasing adoption 

of disc brakes for volume cars in the 1960's 

and early 1970's it was not expected that the 

trend would continue (according to senior 

engineering staff at Automotive Products) since 

drum brakes were felt to offer the best compromise 

of braking efficiency and effective hand brake 

operation for rear brakes. In fact some vehicle 

manufacturers who had adopted four wheel disc 

brakes had reverted to a disc/drum set-up on the 

grounds of cost effectiveness, 

Thus there was likely to be a continuing demand 

for ordinary wheel brakes in the forseeable 

future. 

Marketing Strategy 

The market end use analysis, in conjunction with 

an examination of product standard costs, 

indicated product groups where the selling 

prices were low and therefore gave a reduced 

level of contribution to fixed overhead. Product 

groups were also identified where selling prices 

were high relative to costs. The Skelmersdale 

management was therefore provided with an
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indication of which product groups should be 

avoided if possible and which product groups 

Automotive Products should be encouraged to 

purchase from Skelmersdale. 

Although it was the overall level of contribution 

for the whole Lockheed Department which was 

important, the identification of product group 

contribution rates the effects which changes in 

product mix would have. 

Low Contribution Hich Contribution 
Product Groups Product Groups 

1. High Volume Ordinary wheel Master cylinders 
brakes (o/e and and servo (o/e and 
Spares ) spares) 

Heavy Brakes( o/e) Dead Spares 

2. Small Order Steering Boots Heavy Brakes 
Boots (o/e and 
spares 

  

Heavy Brake Seals Dead Spares Seals 

(spares ) 

55: Changes in Demand During The Project 

During 1974 the annual rate of vehicle production dropped from 

142,000 units/month (the 1973 average rate of production) to 

92,000 units per month, a reduction of 35% This reflected the 

general recession which affected all Western European end North 

American vehicle manufacturers to varying extents. British 

manufacturers were particularly adversely affected. Foreign 

vehicle manufacturers began to increase their penetration of the 

British market; Automotive Products did not supply foreign 

manufacturers in significant quantities.
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The Automotive Products schedules for the Lockheed Derartment 

began to decline in the middle of 1974. By July 1975 the demand 

was only 20% of the 1973 average monthly demand (see Exhibit 3.9). 

An attempt had been made at the end of 1974 to estimate the 

extent to which the schedules would be affected by the reduced 

level of new vehicle production. The following assumptions were 

made: 

i The demand for original eouipment parts would be reduced in 

proportion to vehicle manufacture (2 reduction of 35%). 

2. The demand for spares would remain relatively static in the 

the medium term, since the total number of vehicles reouiring 

parts for spares would not be significantly affected by the 

recession. 

Applying these assumptions to the market end use analysis 

predicted a total level of business (turnover, volume and total 

gross contribution levels) of approximately 80% of the 1973 level 

of business. Subsequent decline in the schedules showed this 

estimate to be incorrect and the assumptions to be rather naive. 

Possible faults in the assumptions were: 

1. It was assumed that Automotive Products would retain 

epproximately 50% of the UK brake market, Subsequent 

information suggests that Automotive Products lost ground 

to Girling during this period (Girling was the major supplier 

of brake systems to the Ford Motor Company, who were not so 

seriously affected as the other UK vehicle manufacturers).



- 54 -  



2. 

3. 

The reduction in new vehicle demand produced cash flow 

problems for companies et all steges in the distribution 

chain and resulted in considerable reductions in the levels 

of stock held at each stage. The reduction in short/ 

medium term demand for Lockheed Department products was 

therefore greater than any changes which were occurring in 

the final market place. 

Automotive Products were particularly adversely affected by 

the reduction in new vehicle production; an analysis of 

the company's published results during the period 1964-74 

showed that the profits of the company (before interest and 

tax) closely followed the level of UK vehicle production. 

4s vehicle production was reduced in 1974 Automotive Products 

suffered a cash flow problem, as shown by a reduction in the 

ratio of current assets to current liabilities from 1973 to 

19743 

1273 1974 
Current Assets/Current Liabilities 1.95 1.57 

The cash flow problem initiated a stock reduction programme; 

inventories were reduced by £7.6m during 1975, equivalent to 

a reduction of 24%, and many employees were made redundant. 

(Source : Automotive Products Ltd, Company Report for 
e 

financial year ended 31.12.75). 

During the period covered by the forecast the price of petrol 

increased sharply, resulting in reduced usage by private 

motorists. It is possible that the reduced mileage would 

reduce the demand for brakes spares but probably not to a 

significant extent; the renewal of brake components is more 

dependant upon component age than the amount of use which the 

components have suffered.
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The effects of the reduction of the schedules were 

Considerable. A redundancy programme was initiated for 

both shop floor and staff and the Lockheed Derartment began 

to incur losses. Volume levels remained depressed until the 

middle of 1976, by which time the destocking of the distribution 

chain had ceased. The level of business then continued at 

approximately 2.8 million parts per month, 80% of the 197 

level of demand, as had been predicted at the end of 1974. 

Econometric Analysis 
  

During 1975 a time series regression study was undertaken to 

determine the relationship between UK vehicle production and the 

demand for Lockheed Department products. The objectives of the 

study were: 

1. To provide information which would assist the forecasting of 

future demand for Lockheed Department products. 

2. To indicate the market mechanisms affecting the demand for 

Automotive Products braking conponents, with particular 

reference to stockholding policies and lead times. 

Initially it was decided to determine the relationship between 

original equipment demand and UK vehicle production, leaving the 

determination of spares demand characteristics to a later date, 

since the independent variables were likely to be more complex 

(for example: disposable income, new car purchase prices, 

patterns of servicing).
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3.6.1 Methodology 

3.6.2 

A standard ICL XDS35 Statistical Fackage was used in 

conjunction with an ICL 1900 computer. The independent 

variable used was the monthly total UK vehicle 

production (VEHPR), obtained from the Society of Motor 

Manufacturers and Traders for the period September 1972 

- December 1975. The dependent variable (APDEL) was 

the deliveries of parts to the Brakes Division (original 

eouipment) of Automotive Products for the same period. 

Since it was unlikely that the reouirement for braking 

components in any one month would be directly related to 

the vehicle production in the same month (because of the 

manufacturing lead times and stockholding policies of 

Automotive Products) the dependent variable (deliveries 

to AP) was allowed to lead the independent variable (UK 

vehicle production) by up to 12 months and to follow it 

by up to 4 months. A separate regression analysis was 

performed for each of the 17 possible situations. 

Results 

3,6.2.1 The correlation coefficients ("obtained from 

the successive regression analysis are shown in 

Exhibit 3.10. The demand for original equipment 

components was found to be most strongly 

correlated (significant at the 95% confidence 

level) with vehicle production 7-9 months after 

the parts were required by Automotive Products 

and also with vehicle production 2 months before 

the parts were required.
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It is possible that the correlation with future 

vehicle production reflected the forward 

schedules provided to Automotive Products by 

the vehicle manufacturers and reflected the 

manufacturing lead time for complete brake 

assemblies. The correlation with vehicle 

production two months previously may show the 

effect of unexpectedly high or low levels of 

production during “hat period which affected 

the stock levels of Automotive Products and/or 

the vehicle manufacturers; the schedules 

provided to the Lockheed Department therefore 

may have reflected the adjustment of stock 

levels as well as forward demand. 

The regression analysis yielded a series of 

equations which related the demand for Lockheed 

Department original equipment parts, relating to 

vehicle production 2 months previously and 7-9 

months hence. In order that a forecast could be 

made of future demand for the Lockheed Derermiere 

products it was necessary to perform a multiple 

regression between demand for the products and 

the time lagged vehicle production figures with 

which it was most highly correlated. Before this 

exercise could be undertaken however, Automotive 

Products decided to have all consignments of 

original equipment and original equipment spares 

delivered to the same location; it was therefore 

no longer possible to separate o/e demand from 

Spares demand.
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It was therefore decided to postpone any further 

work to determine the future demand for o.e. 

components until Automotive Products provided a 

breakdown of the o.e./spares split. Unfortunately 

Automotive Froducts did not provide this 

information during the remainder of the project 

and no further progress was made until a separate 

forecasting exercise was undertaken at the end of 

1976 (see Chapter 9). 

Discussion 

In a derived demand market situation with a monopsonist customer 

there is a danger that a passive marketing strategy will be 

adopted, relying heavily upon the customer to provide marketing 

information. In the relationship between Dunlop, Skelmersdale 

and Automotive Products Limited there wes little opportunity to 

indulge in conventional selling; attempts could only be made to 

increase the share of the Automotive Products brake rubbers market 

held by Dunlop. Since the only other major ‘competitor! was 

owned by the customer it was unlikely that even this strategy 

would be successful, since competition was likely to be based not 

upon price, delivery, ouwality etc., but rather upon the insurance 

of security of supply. 

There is still a need to undertake an analysis of the market in 

order to determine the mature of demand. This is particularly 

necessary where the monopsonist customer is himself in a derived 

demand situation and where he has only limited market information 

(or little inclination to use it). The investigetions described 

in this chapter were intended to reduce the uncertainty of the 

Dunlop, Skelmersdale management about the market and to aid
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forecasting of market trends. The first objective was met, the 

second objective (forecasting) being somewhat less successfully 

achieved. However, the failure of the forecasting illustrated 

the need for market information, for had the length of the 

distribution chain been known at the start of the market recession 

it is possible that the Skelmersdale nanagement would_have 

realised that the drastic reduction in demand for breke rubbers 

could not have continued. Unfortunately the value of this 

information was only seen in retrospect. 

The market analysis highlighted a major difference between high 

volume and smi] orders. Small order parts were mainly destined 

for spares use. This fact was to have a significant effect on 

the marketing strategy which was to be adopted for these products, 

for the spares/original eouipment split had several important 

implications: 

@) The need to deliver exactly to schedule was less critical 

for small orders since production lines were not likely to 

be halted if delivery was delayed. Thus the Dunlop manage- 

ment were permitted greater freedom to schedule the 

production of small orders economically. 

(2) It was likely that a more flexible pricing policy could be 

adopted for small orders since the profit margins of spare 

parts are generally greater than for original equipment 

parts (perhaps because the opportunity cost of having a 

vehicle off the road is much greater than the cost of the 

spare parts ) .



ee GO we 

Before e marketing strategy could be developed however, there 

were two areas of uncertainty which required more intensive 

investigation: 

(1) To determine the product and service attributes which 

Autonotive Products felt were critical and determine the 

performance of Dunlop, Skelmersdale against those criteria. 

(See Chapter 4). 

(2) To examine the pricing policy used for Lockheed Derartment 

products, evaluate alternative approaches to pricing and 

determine the most suitable pricing strategy (see Chepter 

5)e



4e1 

- 63 - 

CHAPT. 4 

An Investigation of Industrial Buyer Behari our 

4.1 Objectives of Study 

4.2 Literature Survey 

4.3 Eypothesis Generation 

4.4 Structuring the Investigation 

4.5 Results of the Investigation 

4.6 Discussion of Sesults 

4.7 Marketing Strategy Implications 

4.8 Generality of Model 

Objectives of Study 

According to Webster and Wind (1) a study of industrial buyer 

behaviour should:- 

(2) Identify, guide and evaluate the need for market information 

and suggest factors which are likely to affect behaviour. 

(2) Aid the analysis and interpretation of existing information. 

(3) Improve the value of predictions about buyer behaviour. 

-The objectives of the study described in this chapter agreed closely 

with those of Webster and Wind; the investigation was intended to 

assist the development of an effective marketing strategy towards 

Automotive Products by the determination of the major factors 

influencing the behaviour of the buying group, the criteria which 

were used by that group to assess supplier performance and the 

achievement of Dunlop against those criteria.
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A survey of industrial buyer behaviour literature was undertaken 

in order to generate hypotheses which could be tested by 

comparison with the actual behaviour exhibited by those responsible 

for purchasing in Automotive Products Limited. It was also felt 

that a survey of previous studies of buyer behaviour would assist 

the structuring of the research framework for the 4utomotive 

Products study. 

Literature Survey 

Unfortunately, whilst there has been theorising about industrial 

buyer behaviour, only a limited amount of field work hes been 

undertaken. . Furthermore a closer examination of the models of 

behaviour proposed reveals that they are not falsifiable in the 

Popperian sense (2) and are therefore difficult to test; the 

models make few predictions of behaviour which, when tested, could 

be used to falsify (refute) or support the model. Even the 

general models of consumer behaviour of Howard and Sheth (3); 

Nicosia (4) and Engel, Kollat and Blackwell (5) are deficient in 

this respect. 

The so-called 'black box' models of human behaviour are almost by 

definition descriptive rather than predictive. A model such as 

that of Sheth (6) (See Exhibit 4.1) appears to be a fair represent- 

ation of buyer behaviour until an attempt is made to use it; the 

connection of variables to processing units is of limited value 

unless the relationship between the inputs and outputs can be 

established. i.e. what effects changes in the variables will have 

on behaviour. At best the models provide a starting point for 

analysis and do not provide complete answers in themselves. It may 

well be that the model builders were attempting to achieve an 

objective which no general psychological or sociological theory has
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yet reached - the prediction of human behaviour in complex 

situations. 

4.2.1 Differences Retween The Organisational And Consumer 

402.2 

Purchasing Processes 

Although both general models cf consumer behaviour and 

specific models of organisational purchasing behaviour have 

been criticised in the previous section, it is important 

to note that there are several important differences 

between the two types of purchasing process which shovld 

be emphasised (7): 

(1) Organisational buying decisions are made more complex 

because more people are involved in the decision 

process at different stages, with each person involved 

possibly playing a different role. ° 

(2) Industriel products are often of a greater technical 

complexity; @ considerable proportion of the decision 

process must be spent in the evaluation of technical 

performance data, freauently reouiring considerable 

technical competence. 

(3) Since many industrial products have a high technical 

content the purchasing decisions are likely to take 

longer, be made with greater caution and be more 

difficult to rescind once made than are consumer 

purchasing decisions, 

Generic Model es 

Kotler (8) has identified six generic behavioural models 

which have been used to translate buying influences into 

buying responses. In brief they are:



  

4.2.2.1 

4.2.2.2 

4.2.2.4 

Gg 

Pavlovian Learning Model 

Purchasing behaviour is regarded as a repertoire 

of habit forms initiated by cues and determined 

by past rewards. This approach, developed from 

a psychological-physiological investigation of the 

salivatory responses of dogs has never quite proved 

adequate to explain behaviour which stems from 

higher mental processes. 

Freudian Psychoanalytic Model 

The behaviour of the buyer can be explained in 

terms of deep-seated urges and drives. The Freudian 

paradigm was developed as an analytical tool used 

to investigate neurotic behaviour and lacks 

predictive power. Any number of interpretations 

can be given for a behaviour pattern. 

Veblenian Social Psychology Model 
  

The behaviour of the buyer is constrained and 

influenced by the pressures of the group of which 

the buyer is a number. Purchasing is thereby a 

group activity. 

Hobbesian Organisational Model 

Corporate man steers a careful course between 

satisfying his own needs end those of the 

organisation to which he belongs and is related 

to the model described in section 4.2.2.5.
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4.2.2.5 Behavioural liodel (Cyert and March (9)) 

4.2.2.6 

The Behavioural Model outlines how the 

sociopsychological mechanisms of individual 

behaviour determine organisational functioning. 

The theory is based upon four relational concepts 

of behaviour: 

1. Guasi-resolution of conflict - latent conflict 

in the organisation is reduced by attempting 

to achieve a concensus decision. 

2. Uncertainty avoidance - an attempt to reduce 

the uncertainty of the outcome of a decision 

by producing a 'regulated environment! of 

accepted proceedures, tradition etc. 

3. Problemistic Search - the direction of search 

for a solution to a problem moves from the 

solutions of related familiar problems to those 

solutions for unfamiliar problems. This tends 

to inhibit innovation and produces heavy 

reliance on past experience. 

4. Adaptive organisational learning - the behaviour 

of the whole organisation will be modified as 

a result of past experience. 

Unfortunately, as with other theories of this type, 

the Behavioural Theory of the Firm lacks predictive 

power. 

Marshallian Economic Model 
  

The Economic Model assumes 'rational' behaviour 

towards the goal of profit maximisation (which
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requires perfect knowledge), but ignores the more 

complex behavioural aspects. 

Webster and Wind (10) suggest a clear dichotomy 

between the models of industrial buyer behaviour - 

'task' versus 'non-tesk' orientated models. A 

'task' model emphasise the importance of variables 

specifically related to the problem in hand such 

as price, delivery etc. 'Non-task' models are 

concerned principally with variables not specifically 

related to the task in hand, such as the buyers 

motives and attitudes. Examples of task and non- 

task models are:- 

Task Non-Task 

Minimum Frice Model Self Aggrandisement Nodel- 

Lowest Total Costs Model Ego-enhancement Model 

Rational Buyer Model Perceived Risk Model (11) 

Reciptocel Buying Model Dyadic Model (12) 

Constrained Choice Model Lateral Relationeni ce 

Source Loyalty Model Model (13) 

Buying Influences Model(14) 

Neither model-type is adeouate on its own - in 

order to fully explain behaviour a model must 

contain a combination of both task and non-task 

variables. Buyers are certainly affected by the 

organisational and social setting in which they 

operate (15), but they are also individuals with 

motives and attitudes which must be considered (16).
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Using the nomenclature of Webster and Wind, a good 

model must consider the individual, socail, organ- 

isational and environmental influences for both 

task and non-task variables: 

Source of 

  

Tablas Task Variables Non-Task Variables 

Individual Desire to get lowest Personal values 
price 

Interpersonal Meeting to set product Off the job interaction 
(social) specifications amongst company employees 

Organisational Company policy with Company policy with 
respect to product respect to community 
quality relations 

Environmental Expected trends in Political factors in 
businesa conditions election year 

4.2.5 Specific Models of Behaviour 

The Decision Process Model of Webster (1965) (18) regerds 

industrial purchasing behaviour as a series of secuential 

decisions which have to be made before a solution can be 

reached. The buying process is divided into four phases: 

1. Problem Recognition = the creation of a buying situation 

by a discrepancy between desired goals and actual achieve- 

ment; this may be due to falling stock levels of a 

component, design of a new product etc. 

2, Assignment of Buying Authority - decisions must be made 

concerning the make-up and structure of the decision 

group (both formal and informal). 

3. Search Process = a more or less routine procedure of 

setting objectives, considering alternatives and 

determining criteria for assessment. 

4. Choice Process - the procedure for selecting amongst   

alternatives.
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Unfortunately although this model is complex in that it 

incorporates both task and non-task variebles, it lacks 

predictive power by virtue of its generality. 

The 'EUYGRID' model of the American Marketing Science 

Institute (19) uses an eight stage decision process approach, 

but again fails because of lack of predictive power, i.e. 

it fails to identify any cause-effect relationships. The 

model introduces the concept that the decision process will 

be different dependent upon the neture of the purchasing 

task. Distinctions are drawn between the characteristics of: 

New Buy - where there is no previous experience of the 

product or service to be purchased. 

Modified Rebuy - where the buyer has reason to search for a 

“new source of supply because of dissatisfaction 

with the existing supplier. 

Straight Rebuy - characterised by lack of search activity 

and routinisation of purchasing procedures. 

It is clear that whilst considerable attention has been 

devoted to the development of a conceptional framework for 

analysis (20, 6, 14), the majority of the models are either 

Simplistic to be of only general use or else they lack 

predictive power. It is possible that the shortcomings of 

these models stem from the paucity of empirical investigation 

to establish the input-output relationships between the 

variables on one hand and the actual behaviour observed on 

the other.
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These failings become more understandable when one 

considers the problens of investigation; one can either 

study purchasing behaviour in the 'real' situation where 

many variables can change from one purchasing problem to 

the next, or one can restrict the number of variables in 

a laboratory situation and run the risk of the subjects 

exhibiting atypical behaviour. 

Empirical studies have been made using both methodologies; 

the 'leboratory' studies tend to give more definite 

conclusions than the 'real life' investigations but perhaps 

lack generality because of the falseness of the laboratory 

environment. 

Empirical Evidence 

4.2.4.1 The Decision Making Unit 

Industrial purchasing behaviour is characterised by 

group participation in the Recieten making process. 

Studying the buyer alone would therefore be very 

unwise. Rather one must examine the roles of the 

individuals in the Decision Making Unit (D.M.U.) 

and determine how each will react to different 

purchasing situations (21). 

Howard and Moore (22) found that there are 

commonly et least three departments involved in 

the purchasing decision: Purchasing (the buyer); 

Quality Control (the engineers) and Manufacturing 

(the users). Given the different backgrounds and 

job functions it is unlikely that all three groups 

will be fully satisfied with the ultimate decision;
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a compromise solution must be reached to fulfil 

company objectives which can often lead to 

conflict between the groups (23, 13). Smellbone 

(24) has suggested that as the turnover of the 

products and the size of the firm increase the 

larger will be the size of the decision making 

unit. 

Alexander, Cross rede Cunningham (25) in a study 

of 196 American firms found that 3 or more people 

influenced the purchasing decision in more than 

75% of the firms. Ir a special study of the 

British engineering industry it was found that the 

purchasing decisions in medium-sized firms (400 - 

1000 employees) were subject to at least 5 

influences, whilst in the lerger firms (over 1000 

employees ) at least 6 influences could be detected 

(26). 

Buckner (27) in an industry-wide British study 

found that up to three specialist functions could 

be involved at each stage of the purchasing decision 

process, with up to 10 functional groups having 

some involvement. Buckner also found that 

purchasing tends to be a centralised function in 

most companies, with over half of the personnel 

involved in purchasing having company-wide 

responsibilities. If the findings of Wind(28) can 

be generalised, it is to be expected that the 

purchasing agents in the centralised purchasing 

units would have greater loyalty to the norms and
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patterns of the buying unit than to those of the 

user (decentralised purchasing units being much 

closer in attitude to the users). 

Not all the members of the D.M.U. have the same 

degree of involvement in the purchasing decision; 

the role played by each member will depend upon 

the job function, the nature of the buying task 

and the organisation end the personalities of the 

group members. Klass (29) has suggested four 

roles played within the group: contributors, 

participants, responsibles and directors. Using 

the same basic concept Webster and Wind (30) 

communicate the ideas more effectively. The 

categories which they suggest are: 

1. Influencers- organisational members who 

influence the buying or usage decisions either 

directly or indirectly. Typically they will 

provide criteria which constrain the choices 

or will provide information with which to 

evaluate purchasing alternatives. 

2. Buyers - possess the formal authority to select 

suppliers and arrange the terms of purchase, 

but may have their choices severely limited by 

the influence of others (such as technical 

personnel). 

3. Deciders ~ possess the power to make the formal 

selection of suppliers. It may be the buyer, 

but not necessarily; it may merely be left to 

the buyer to implement the decision.
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Gatekeepers - individuals who control the flow 

of information into the group. Not only the 

buyer who is in contact with potential 

suppliers, but also librarians, secretaries 

and the buying company's own salesmen. 

The focus of responsibility will shift within the 

group depending upon: 

(a) 

(b) 

(ce) 

The technical complexity of the product. 

The essentiality of the product to the business. 

The specific technical knowledge of the 

individuals involved. 

Fisher (31) has suggested that the focus of 

responsibility in the Decision Making Unit is a 

function of product complexity and the commercial 

uncertainty of the decision and suggests that the 

focus of responsibility can be determined by the 

examination of a number of bipolar factors (for 

example standard products vs differentiated products, 

small order vs large order etc). 

Product Complexity 

Low High 

Low Buyer Technologist 
Commercial emphasis emphasis 
Uncertainty 

High Folicy Total : 
maker involvement 
emphasis
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Source Loyalty and Search Activity 

Industrial buyers are extremely conservative in 

that they tend to maintain a fixed supplier set; 

they are not only extremely reluctant to abandon 

existing suppliers but are elso inhibited in the 

degree to which they will search for new sources 

of supply. 

In a survey of nearly 1000 British firms Buckner 

(27) found that 1 in 5 firms reavested 3 or less 

quotations. Wind (32),Harding (33) and Kettlewood 

(34) have all found strong evidence of source 

loyalty and lack of search activity. 

The freight transport industry has come in for 

particular attention. Bayliss and Edwards (35) 

found that only 120 ont of a total of 361 firms 

studied were aware of the prices of alternative 

modes of transport, and of these only 90 could 

actually quote the alternative prices. Cunningham 

and Kettlewood (36) found that, on average, the 

mode of transport had england unchanged for 11 

years; it was also found that non-price factors 

were considered more important than price, 

especially once the carrier wes established. 

Kennedy (37) found that less than half of road 

hauliers and traders asked for more than one 

quotation when purchasing a heavy goods vehicle 

chassis.



-~ 7 = 

luftman (38) studied the stimulus for, and the 

nature of, the search process in the heavy earth 

moving and value industries. He found two basic 

reasons for the buyer to search the market; 

‘dissatisfaction with the existing supplier' end 

'reouirement for a new component’. Dissatisfaction 

was the most importent single stimulus to search 

and in all ceses led to the choice of a new surplier. 

The dissatisfaction (with price/delivery/queli ty) 

with the existing supplier normally lasted for 6 

months before a decision to discontinue tees 

was made. This reflects the conservatism of buyers 

buying goods designed to their own specifications; 

they are unwilling to take the risks and stend the 

costs of duplicating production capacity elsewhere. 

Search activity caused by the demand for a new 

component never led to the choice of a supplier 

outside the existing supplier set. 

Luftman also found thet the more senior the buyer 

in the organisation, the more limited was his 

search (either because of time pressure or greater 

experience). American-owned companies tended to 

search the market to a much greater extent than 

British-owned companies, reflecting the greater 

importance attributed to the purchasing function 

in those companies and perhaps the greater 

sophistication of technique which other research 

has identified in American-owned companies (39).
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Cardozo and Cagley (40) in a simulated buying game, 

confirmed LIuftman's findings that buyers tended to 

emphasise the importance of firms with which they 

had experience, rather than those which met the 

purchase specifications and supply requirements. 

Another laboratory simulation (41) examined search 

behaviour and risk taking behaviour with respect 

to the educational background and experience of the 

subjects. The more educated buyers searched more 

but ended up with higher risk decisions. More 

experienced buyers searched less, but made lower 

risk decisions. Both highly educated buyers and 

experienced buyers were less likely to assess 

suppliers on price differences alone; they also 

considered the other features of the suppliers, 

such as technical competence and reliability of 

supply. 

Cunningham and White (42) studied the behaviour of 

buyers of machine tools in Britain in relation to 

the size of the firms. The number of bids sought 

increased with technical complexity and price. 

The number of bids sought also increased as the size 

of the firm decreased, which Cunningham and White 

suggest is due to the increasing proportion of the 

budget that each order takes and thereby the 

relative importance of the order. Although an 

average of three quotations were obtained the true 

average was likely to be lower since many buyers 

requested one or more 'dummy' quotations merely to 

satisfy the requirements of the organisational
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system (agreeing with the predictions of the 

Behavioural Theory of the Firm). 

Component Purchasing in the British Vehicle Industry 

Buckner's study of how British industry buys 

concerned itself not only with industry as a whole 

but also with important industrial sectors. A 

comparison of the vehicle and allied industries with 

industry as a whole reveals several interesting 

differences: 

1. The role of Design and Development Engineering 

is much more significant in the purchasing of 

components in the vehicle industry than in the 

rest of industry. The role of Buying is also 

emphasised relative to industry as a whole. 

2. Operating management participates to a much 

lesser degree in the purchasing of components 

in the vehicle industry. 

3. Generally the Buying Department decides who 

should be invited to bid (rather than operating 

management) whilst Design and Development 

Engineering specify the product and evaluate 

the alternatives. 

The major involvement of the Buying, Design and 

Yevelopment and Production Engineering functions in 

the vehicle industry enabled predictions to be made 

about the important product features for at least 

three likely members of the Decision Making Unit.
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The rankings of the important fectors in purchasing 

for the three functions (211 industry) were: 

  

Design and Production 
Buying - Cae i 

M Development Ensineering 

Price Price Technical 

Specifications 

Delivery Technical Manufacturers 
Specifications Services 

Technical Delivery Price 
Specifications 

Previous Previous Delivery 
Experience Experience 

Lespite the apparent emphasis on the price of the 

product, nearly half of the firms would not change 

from their existing best supplier to an identical 

supplier for a price reduction of less than 5%. 

This figure is an 'all industry' figure however, it 

is not known whether vehicle manufacturers behave 

differently. 

Hypothesis Generation 

As a result of the literature survey outlined in section 4.2, it 

was possible to generate a number of hypothesis about the purchasing 

behaviour exhibited by AP personnel and the factors influencing 

this behaviour prior to any investigation being undertaken. The 

empirical imvestivation could therefore be structured to test the 

validity of the hypotheses. Seven major hypotheses were formulated: 

4.3.1 Purchasing Sophistication 

Automotive Products were likely to ve relatively unsophist- 

icated in the use of purchasing technioues, making little 

use of value analysis, optimum order quantities, PERT etc.
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Furchasing Influences 

At least 6 buying influences should affect the purchesing 

decision, with different functions having varying degrees 

of influence at each stage of the decision process. 

Behaviour in Different Buying Situations 

Purchasing behaviour was likely to be different for 'new 

buy', 'modified rebuy' and 'straight rebuy' situations. 

Search Activity 

There should have been a marked reluctance to search the 

market for alternative suppliers, the company prefering a 

small set of suppliers of whom they have experience. 

Price Sensitivity 

Seng to price changes (as exhibited by resourcing 

actions)should have been relatively low providing that 

other product characteristics (delivery, quality etc) were 

satisfactory. 

Primacy of the Purchasing and Design Engineering Departments 

The influence of the Purchasing and Design and Development 

functions should have been paramount in the purchasing 

decision (rather than the influence of operating management 

or production engineering). 

Product Feature Ranking 

The study by Buckner (27) suggested that members of the 

Buying Department concerned with the purchasing of components 

should have considered the following product features as most 

important:
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Price, Delivery, Technical Specifications. 

The Design and Development Engineering Department members 

on the other hand would be expected to give the product 

features the following rankings: 

Price, Technical Specifications, Delivery. 

In addition to testing the above hypotheses the investigation 

was directed towards a number of other areas which would 

assist the development of an effective marketing strategy: 

4.3.8 Buying Group Structure 

1. The identification of members of the Decision Making 

Unit as influences, deciders, buyers and gatekeepers. 

2. The communication and work flow systems (who says what 

in what channel to whom and with what results). 

3. The status and responsibility of the members of the 

D.M.U. 

4. The reward system within which the D.M.U. members   

operated - how they were judged to be successful, by 

whom and with what results. 

4.3.9 Organisational Environment 

1. The determination of company goals and tasks. 

2. Constraints placed upon the D.M.U. members by company 

policy. 

3. Automotive Products generel policy towards Dunlop, 

Skelmersdale. 

4. Formal and informal communications between the two 

organisations.
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In addition it would have been valuable to have considered 

individual factors (the educational and work backgrounds, 

motivation and general personelity traits etc) which were 

likely to affect the behaviour of the members of the D.M.U. 

However, it was felt that because the researcher was 

employed by the supplier (Dunlop) an antagonistic reaction 

would have been provoked by the posing of personal questions 

to personnel employed by the customer (AP); it was there- 

fore felt to be more expedient to delete this area of 

research from the investigation. The investigation was 

therefore prejudiced to some extent by the lack of total 

independence of the researcher. 

4.4 Structuring the Investigation 

The investigation had three distinct sequential stages: 

3. 

The identification of the communications channels between AP 

and Dunlop, Skelmersdale and the personnel involved. 

The design of a suitable questionnaire which would elicit the 

answers to the questions raised in section 4.3. 

The administration of the questionnaire to the personnel 

identified in stage 1. 

4.4.1 Identification of Key Personnel 

All staff and management at Skelmersdale who were known to 

have any contact with Automotive Products were interviewed 

and were asked to identify the AP personnel with whom they 

communicated and describe the nature of the communication. 

As a result of the interviews the following personnel were 

identified as the most important influencers of the 

purchasing of rubber components:
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Department 

Purchasing 

Engineering 

Material Control ( 

Quality Control 

4e- 

Name and Title 

DK. 
RS, 
J.T. 

G.S. 

N.M. 

Gs, 

R.P. 

GL. 

The questionnaire was to 

personnel. 

Questionnaire Design 

4n open-ended semi-structured design was adopted for the 

(Chief Buyer - Production) 
(Buyer - Rubber and Plastics) 
(Senior Buyer - Spares and Service 
Division) 
(Assistant Buyer - Spares and 
Service Division) 

(Development Ungineer - Rubber and 
Plastics) 

(Provisions Controller, Rubber, 
Plastics and Springs, Leamington) 
(Senior Progress Controller, Benbury) 

(S.Q.4. Engineer) 

be administered to all the above 

questionnaire which allowed specific points of interest to 

be followed up as they arose in the interviews. As it was 

not intended to aggregate the answers to the open-ended 

questions in an analytical sense it was felt justified to 

adopt this approach. The overall profile of the question- 

naire was such that the interviewee was led from general 

questions to more specific (and more controversial) 

questions as the interview proceeded. (A copy of the 

questionnaire which was administered is included in 

Appendix B). 

Towards the end of the questionnaire two more specific 

questions were asked which could be subjected to a more 

rigorous analysis. 

two objectives: 

These ouestions were designed to fulfil
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To identify the product features which the interviewee 

felt were most important in three different purchasing 

situations: 

Initial purchase of a new component 

Repeat purchase of an original eouipment component 

Repeat purchase of a spares component 

Having determined the features which the interviewee 

considered most important, to assess the performance of 

Dunlop,. Skelmersdale on these features. The interviewee 

was also asked to rate the performance of his best and 

his worst supplier on these features in order that the 

Scores could be related to what was realistically 

achievable rather than what was ideal (for example, if 

the best supplier achieved 6/10 for delivery and Dunlop 

achieved 5/10 then performance was probably satisfactory; 

if the best supjlier achieved 9/10 then the performance 

of Dunlop wes not satisfactory). Interviewees were asked 

to assess the performance of Dunlop only for those 

product features of which they had personal experience. 

No specific reference was made to 'small orders' versus 

‘large orders' since it was not felt that this was a 

distraction which Automotive Products personne] would 

normally make. However, as was indicated in Chapter 3 

the majority of small order parts were supplied to the 

Spares Divisions; in terms of part types, purchasing of 

small orders can be held to be synonomous with purchasing 

by the Spares Division.
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Results of the Investigation 

As there were no major contradictions detectable between the 

answers given to the open-ended ouestions by the different 

interviewees, it is not proposed to detail each answer given. A 

summary description will be given of the purchasing activities 

undertaken by Automotive Products personnel, using the specific 

answers given to elaborate the activities of each member of the 

D.M.U. 

The nature of the activities undertaken and the constitution of 

the D.M.U. varied with three types of purchasing activity: 

1. Initial purchase of a new component (211 original equipment 

since, at the time of the investigation, AP were not marketing 

spares components for vehicles manufactured outside the United 

Kingdom). 

2. Repeat purchase of an original equipment component (for 

incorporetion in a complete brake assembly which was sold to 

the vehicle manufacturer). 

3. Hepeat purchase of a spares component (which would either be 

packaged by AP and distributed through the spares distribution 

network or else incorporated in a sub-assembly which in turn 

would enter the distribution network). 

The product feature rankings and performance assessments will be 

detailed for each member of the D.M.U. since they indicated the 

cifferences in emphasis between the different functions involved 

and highlighted where specific improvements in performance were 

required.
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Initial Purchase of a New Component 

All purchasing of new components was undertaken from the 

Brakes Division of Automotive Products based in Leamington 

Spa, Warwickshire; all original equipment assembly was 

undertaken in the Leamington plant. Four major functions 

were involved in the purchasing and supply of a new braking 

component: 

2. 

3. 

Engineering - who designed the component in conjunction 

with the Sales Department to meet the customer 

performance specification (this activity was undertaken 

by the Advance Engineering Section) and developed the 

product ready for production (undertaken by the 

Development Engineering Section, Rubber and Plastics). 

The Development Engineering Section also specified the 

potential suppliers who would be acceptable to 

manufacture the component. 

Quality Control - specifically the Supplier Quality 

Assurance (SQA) Section, who visited the potential 

supplier to assess the suitability of the production 

equipment and process and quality control systems and 

who provided a report which reviewed the business policy, 

financial stability and organisational structure of the 
  

company in question. The SQA Section was also 

responsible for ensuring that the quality standards of 

existing suppliers were maintained. 

Purchasing - who negotiated the supply contract with 

potential suppliers selected from the list of Engineering 

Department approved suppliers, agreed the purchase price 

and supply cuantities and mede the final supplier 

selection. The Purchasing Department also co-ordinated
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the activities of the other service functions involved 

in the purchase and acted to resolve any major supply 

or quality problems which arose. 

4. Material Control - who placed the delivery schedule on 

the supplier chosen and ensured that the schedules were 

in accord with the production department assembly 

schedules. 

Only three companies were generally approved by the Enginee- 

ring Department to supply brake rubbers to Automotive 

Products: Dunlop, Skelmersdale, Dowty Seals and Alfred 

Roberts Ltd (a subsidiary of AP), Although other suppliers 

might be considered to supply existing components (usually 

as alternative sources of supply), orders for new 

components were never placed with new surpliers since the 

perceived risk was too great. 

Suppliers to AP were graded into three categories: 

A - suppliers whose supplied goods reject level was less 

than 2% of total delivery. 

B - supplied goods reject levels of 2% - 4%. 

C - supplied goods reject levels of 4% - 6%. 

No non-graded supplier would be asked to supply Automotive 

Products; even grade C suppliers could only be used after 

written authorisation had been given by the Purchasing 

Manager. Dunlop, Skelmersdale had been granted grade B 

status at the time of the investigation. Competitive bids 

were not always sought, especially for small volume 

components; high volume components usually reouired three 

competitive bids and were frequently multiple-sourced.
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Product Feature Rankings 

The product feature rankings provided by the AP 

personnel most involved with the purchase of a 

new component are given below. The performance of 

Dunlop, Skelmersdale on each of the features is 

given in brackets. Each performance assessment has 

been adjusted to fit on a 1 to 10 scale (1-poor, 

10-excellent ) in order that a comparison can be 

made between each individual's essessment. The 

adjustment has been effected by making the 

performance assessment of the worst supplier eoual 

1 and that of the best supplier equal 10; linearity 

of subjective assessment has been assumed between 

these two limits. 

EXHIBIT 4.2 : PRODUCT FEATURE RANKINGS (NEW COMPONENT 
INITIAL PURCHASE) 

  

FUNCTION 
PRODUCT FEATURE PURCHASING ENGINEERING MATERIAL QUALITY 

CONTROL 
ik RS Mi gs GL 

Quali ty 1.5(5.0) 1(8.3) 1(6.6) * 

Delivery 1.5(5.8) 2(8.0) 7(8.3) 1(8.6) 

Price 3-5(7-5) 3(7-5) 5( - ) 

Familiarity with 
suepliee 5-5(728) 70 = ) 3( = ) 

Access to Research, 
Facilities 5-5( - ) 5( - ) 2(7.2) 

Flexibility to 
Specification 5.5( - ).4(10) 4( - ) 
Changes 

Speed: of 
to Enquiries 

Response 7 (5 0) 6(10) 6( - ) 2(10) 

* Subject GsL. refused to complete the product feature 

rankings and performance assessment without the approval 

of his immediate superior. Despite several requests to
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complete the forms GL never provided the reouired 

informe tion. 

4.5.2 Repeat Purchase of an Original Sermene Component 

The repeat purchase of an original equipment component was 

more routinized that the initial purchase of the same 

component. The same functional groups were involved in 

the repeat purchase but the roles played by each group 

differed from the initial purchase. 

The Material Control Department dominated the repeat 

purchase procedure. Each month the Meterial Control 

Department provided the supplier with a delivery schedule 

for the following month for each product for which the 

supplier was approved. A tentative delivery schedule was 

also provided for the next month. Delivery against the 

schedule was monitored and progress chasing undertaken as 

required. Occasional adjustments were made to the schedule 

between issuing periods by direct contact between the 

Provisions Controller, Leamington and the Production Control 

Manager, Skelmersdale. 

The Purchasing and Engineering Departments oo only 

involved on an irregular basis, in particular if critical 

delivery or quality problems were encountered. The 

Purchasing and Engineering Departments were slso involved 

if replacement or extra moulds were reouested by the 

supplier (for which Automotive Products contributed part 

cost). A mould purchase request was submitted by the 

supplier to the Furchasing Department; efter an estimation 

of likely future requirements was made, the Engineering
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Department was requested to comment upon the suitability of 

the proposed additional mould. If the results of the 

investigation were satisfactory the Furchasing Department 

would authorise the supplier to order and commission a 

new mould. 

The Quality Control Department's activities were Seeteved 

to periodic visits to the suppliers' factory by the SOA 

Engineer to ensure that standards were being maintained, 

and to the monitoring of the reject component levels of 

deliveries to AP, 

Multiple sourcing decisions were usually taken only at the 

initial purchasing stage or when the demend for a component 

increased to a level where additional tooling capacity was 

required. In line with the policy of Automotive Products 

to have only two suppliers of rubber braking components 

(Dunlop, Skelmersdale and Alfred Roberts Limited - see 

Chapter 3) new tooling was normally only laid down in the 

factories of the preferred suppliers. 

4.5.2.1 Product Feature Rankings | 

Since the involvement of the Purchasing and 

Engineering Departments in the repeat purchase of 

an original equipment was marginal end infrequent, 

none of the personnel interviewed in these 

departments felt that it would be meaningful for 

them to complete the product feature rankings and 

performance assessments for this purchasing activity.
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Whilst the involvement of the Quality Control 

Department was still significant in this form of 

Purchasing activity, the SCA Engineer declined to 

complete the product feature rankings, as 

mentioned in section 4.5.1.1. 

Therefore product feature rankings and performance 

assessments were obtained only from the Meterial 

Control Department (this being the department with 

the most significant involvement in repeat 

purchasing). The Provisions Controller, Leamington 

(GS) felt that only two product features were 

relevant in the assessment of supplier performance: 

delivery and speed of response to enquiries and 

alterations. The results were as follows: 

EXHIBIT 4.3 : REPEAT PURCHASE ORIGINAL EQUIPMENT 
COMPONENT 

FUNCTION 
PRODICT FEATURE ae 

RANK PERFORMANCE 

Delivery a. (8.6) 

% Speed of Response to 2 (10.0) 
Enquiries/Changes 

4.5.3 Repeat Purchase of a Spares Component 

The purchasing of spares was controlled by the Spares and 

Service Division of Automotive Products, based in Banbury, 

Oxfordshire. The Division possessed its own purchasing and 

Material Control Departments (the material control department 

was known as the Progress Control Department in Banbury) but 

relied upon the Brakes Division, Leamington to supply
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engineering an? technical services as required. 

The majority of the spares components supplied by Dunlop, 

Skelmersdale were despatched directly to Banbury; the 

remaining parts (those with an original equipment call-off 

in excess of 50% of the total demand) were despatched to 

Leamington and were then transferred to Banbury as required. 

The departments principally involved in the purchasing of 

Spares components were: 

1. Purchasing - who negotiated the supply contract with 

the supplier and agreed purchase prices and supply 

ouantities. By the time that any component came under 

the control of the Spares Division, tooling was 

generally laid down with an approved supplier; the 

Banbury Purchasing Department usually retained the same 

supplier unless severe quality problems were 

encountered. 

2. Progress Control - who performed a similar role to that 

undertaken by Material Control in Leamington by placing 

the delivery schedule on the supplier and ensured that 

the schedules were in accord with the Marketing 

Department forecast sales. 

3. Engineering (Leamington) - who were asked to approve 

the design of any additional or replacement mould 

requested by a spares supplier. Authorisation for the 

mould purchase would be given by the Purchasing Department, 

Spares and Service Division. 

4. Quality Control - who monitored the reject levels of 

deliveries to Banbury (Bought Out Quality Control) and 

made periodic visits va supplier factories (Supplier 

Quality Assurance Section, Leamington).
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Both the Purchasing and Progress Control Departments 

performed a similar function in Banbury to that of their 

counterparts in Leamington. However, the authority of the 

Spares Division Purchasing Department was considerably less 

than that of the Brakes Division, for generally it had only 

limited influence over the choice of the supplier; the 

supplier who had supplied the original equipment component 

was usually asked to continue the supply to the Spares 

Division. The reduced status of the purchasing function in 

Banbury was reflected in the job titles of the purchasing 

officers involved in the procurement of rubber components; 

Senior Buyer and Assistant Buyer in Banbury compared with 

Chief Buyer and Buyer in Leamington. 

Despite the apparently reduced authority of the purchasing 

function in the Spares Division, the visit to Banbury 

revealed that the Purchesing Department were considering the 

transfer of much of the low volume business from Dunlop, 

G.R.G. Division, Skelmersdale to Dunlop, Precision Rubbers 

Division, Bagworth. It was claimed that, although the 

number of parts delivered to Banbury had increased signifi- 

cantly, the mixture of parts delivered did not reflect the 

needs of the Spares and Service Division. 

Discussions with the Senior Progress Controller revealed 

that 43 parts were classed as 'critical', of the 43 parts 

there were 16 parts for which AP had orders which could not 

be met until the relevant components were received from 

Dunlop. The researcher was shown a list of 10 parts which 

were earmarked for transfer, together with a comparison 

between the prices which had been quoted by Precision Rubbers
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Division and those currently obtained from G.R.G. Division, 

Skelmersdale. Of the 10 parts examined, 7 were at unit 

prices which were 4-2 of the G.R.G. Division prices, even 

when tool amortisation cost were included. Of the 

remaining 3 parts, two were at marginally higher prices and 

one was considerably higher. 

Price was not given as the major stimulus for the resourcing 

action however, the Assistant Buyer interviewed stated that 

the Spares and Service Division were not particularly price 

sensitive. The fect that Precision Rubbers Division had 

apparently quoted 'realistic' delivery dates was given as 

the major reason for the proposed change; the lower prices 

were regarded as an additional bonus. Both the Senior Buyer 

and Assistant Buyer stated that if the delivery performance 

could be improved then the resourcing action would not be 

taken, despite the lower prices which could be obtained 

elsewhere. 

In addition the visit to Banbury revealed that G.R.G. Division 

usually declined to quote for new compression tooling. The 

implications of this policy,which prevented the customer 

from increasing tooling investment and thereby reducing unit 

price will be discussed fully in Chapter 5. 

4.5.3.1 Product Feature Renkings 

The product feature rankings and performance 

assessments were obtained from the Furchasing 

Department and Progress Control Department 

personnel involved in the purchasing of rubber 

braking components.
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No results were obtained for the Engineering 

Department or Quality Control Department personnel; 

in the former case because the involvement in the 

purchasing of sferes components was minimal, 

the latter case because of a refusal to complete 

the questionnaire without consultation with more 

senior Quality Control Department management. 

in 

The performance results (in brackets) reflected 

the dissatisfaction which had been expressed 

the performance of Dunlop, Skelmersdale. The 

  

quotation requests 

about 

performance results have again been adjusted to a 

common 1 to 10 scale (1-poor, 10-excellent). 

EXHIBIT 4.4 : REPEAT PURCHASE, SPARES COMPONENT 

FUNCTION 

PRODUCT FEATURE PURCHASING PROGRESS CONTROL 

32 Ga BE 
Quality 1 (6.7) 3 (6.0) 1 (= 

Delivery 2,5(4.3) 2 (5,0) Cel 

Price 2.5(3.3) 1 (6.0) 3 (- 

Availability of product/ 
compound research 4 (10) 6(-) 6(- 
facilities 

Response to schedule S765) § (4.5) 4 (10) 
changes 

Speed of Kesponse to 6 (702) 4 (6.7) Be)
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4.6 Discussion of Results 

4.6.1 Hypothesis Testing 

The investigation enabled the hypotheses generated in 

section 4.3 to te tested. The results of the hypothesis 

tests were as follows: 

4.6.1.1 Furchasing Sophistication 

As predicted, Automotive Froducts made little use 

of many of the techniques of purchasing control; 

optimum batch sizes, target prices and value 

analysis were not employed by any of the personnel 

involved in the purchasing process. 

In addition no formal system was employed which 

could be used to assess buyer performance (the Ford 

Motor Company for example employs a system which 

uses the difference between previously set target 

prices and actual purchase prices to assess the 

performance of individual buyers). 

It must therefore be concluded that the purchasing 

function in-Automotive Products was relatively 

unsophisticated in technique. This does not imply 

any criticism of the personnel involved in 

purchasing at Automotive Products, but does suggest 

that sophisticated analytical techniques were not 

available for them to use.
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Purchasing Influences 

In section 4.3.2 it was hypothesised that at least 

six major influences would be detected in the 

purchasing process. Although eight individuals 

were identified as having some involvement, only 

four major functions appeared to have any influence 

on the purchasing decision; Furchasing, Design and 

Development Engineering, Material (Progress) 

Control and Quality Control. 

Up to 5 individuals were involved in the purchasing 

decision for both original equipment and spares 

components, with only the engineering and quality 

control personnel having simultaneous involvement 

in both types of purchasing activity. 

Using the nomenclature of Webster and Wind (30) 

the Purchasing Department personnel played two 

major roles: that of deciders (by having the 

formal authority to select the supplier) and buyers 

(by carrying out the purchasing decision). The 

Engineering Department personnel act as influencers 

(by providing a list of approved suppliers and 

evaluating the technical competence of potential 

suppliers). The Quality Control Engineer is an 

influencer, for he evaluates the quality standards 

of the potential suppliers and restricts the 

supplier set to only those suppliers who can achieve 

the quality levels required. The role of the 

Material/Progress Control personnel was rather more 

ambiguous; they did not influence the initial
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purchasing decision, but rather provided the other 

members of the D.M.U. with feedback about the 

wisdom of the choice after the decision had been 

made. By providing an assessment of supplier 

delivery performance they can be regarded as 

influencers of the next purchasing decision. 

Thus the importance of each function altered with 

each stage of the purchasing activity. The 

Engineering and Quality Control Departments 

provided a list of alternative suppliers; the 

Purchasing Department made the formal selection 

of supplier and the Meterial/Progress Control 

Department implemented the decision. 

Behaviour in Different Buying Situations 

Purchasing behaviour and functional emphasis was 

different in the three purchesing situations, as 

hypothesised in section 4.3.3. 

In the 'new buy' situation (initial purchase of a 

new component) there was a strong initial 

technological emphasis as the Engineering Department 

designed the product and, in conjunction with the 

Quality Control Department, determined a set of 

potential suppliers whose technical competence was 

sufficient to manufacture the product. The emphasis 

then shifted to the Purchasing Department, who 

selected the supplier, and the Material Control 

Department, who carried out the purchasing decision.
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Tne straight rebuy (repeat purchese of an original 

equipment or spares component) was cherecterised by 

@ lack of search activity and routinisation of purch- 

asing procedures; the Meterial/Progress Control 

Department undertook the routine monthly scheduling 

without consultation with other members of the 

D.M.U. (unless problems were encountered). 

The 'modified rebuy' situetion was illustrated by the 

critical supply situation discovered at the Spares 

Division. The Purchesing and Progress Control Depert- 

ments were paramount in the initiation of the search 

activity to locate an alternetive supplier, I+ is 

indicative of the essential conservatism of the 

purchasing functions in Automotive Products that the 

potential plverra tive supplier chosen was a sister 

division of the existing supplier (although with a 

safety critical component the adoption of a conserv- 

ative policy was not necessarily irrational). 

The validity of conclusions drawn from the ‘modified 

rebuy' situation must, however, remain oestionable. 

It is possible that the Spares Division personnel 

were using the opportunity of a visit by a represent- 

ative of Dunlop to apply pressure to improve the 

supply situation. This again highlights the weak- 

ness of the position for a researcher who is an 

employee of one of the involved companies; the 

results of the investigation must always be examined 

to determine whether they have been subject to 

manipulation.
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Search Activity 

The purchasing process in Automotive Products was 

characterised by a marked reluctance to search 

iis market for alternative suppliers. At the time 

of the investigation there were only three 

approved major suppliers of rubber braking 

components and it was the stated policy of AP to 

reduce this number (oP two as soon as possible. 

(The threetened resourcing action by the Spares 

Division was contrary to this policy. However, as 

was stated in section 4.6.1.3, the threat to 

resource must be regarded with some scepticism, 

for no resourcing action had been taken by the end 

of the project, nine months after the statement of 

intent). 

Price Sensitivity 

It was difficult to be conclusive about the price 

sensitivity of Automotive Products. There were 

two items of circumstantial evidence which 

suggested that price sensitivity was relatively : 

low: 

1. In all cases where price was ranked as a 

significant product feature it wes listed as 

less important then quality end delivery. 

2. Subject GA (Assistant Buyer, Spares Division) 

stated that, although Precision Rubbers Division 

prices were generally 50-75% of Skelmersdale 

prices, resourcing would not be initiated if the 

delivery situation could be improved.
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. 4.6.1.6 Frimacy of the Purchasing and Design Engineering 

4.6.1.7 

Departments 

The empirical evidence from the Buckner (27) study 

Suggested that the purchasing and design engineering 

functions should have been paramount in the 

purchasing decision {rether than the influence of 

operating management or production engineering). 

The investigation into Automotive Products 

purchasing behaviour confirmed this hypothesis for 

the initial purchase of a new component. For repeat 

purchases on the other hand the reauirements of 

operating management (as expressed by the Material/ 

Progress Control Departments) were more significant. 

The hypothesis can therefore only be said to hold 

true for initial purchases in this situation. 

Product Feature Rankings 

The Buckner (27) study suggested that the members 

of the Purchasing Department should have considered 

the following product features as most important: 

Price, Delivery, Technical Specification (in 

descending order of importance). 

Of the four purchasing personnel interviewed, 3 

gave the following product feature ranking: 

Quality, Delivery, Price.
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Only one interviewee gave the nredicted ranking.. 

(Quality can be equated with technicel specification 

in this case, since it reflected the extent to 

which customer-determined technical specificstions 

were achieved by the supplier). ‘This result 

illustrates the importance which was attributed to 

cuality by the Automotive Products personnel, an 

understandable view when the safety critical nature 

of the product is considered. With the exceytion 

of subject GA (Purchasing, Banbury) all interviewees 

who included ouality in their rankings reted it as 

the most important single feature. 

The results also indicated that Automotive Products 

were not as price sensitive as other companies who 

purchase components within the motor industry. 

The placing of both ouality and delivery ahead of 

price suggested that, whilst the components 

performed a necessary and critical role in the 

braking system, the cost of the rubber brake 

PONCCnEYita was not significant.when compared with 

the cost of the complete system. 

The Buckner study also found that the Design and 

Development Engineering function ranked the product 

features (in descending order) as follows: 

Price, Technical Specifications, Delivery. 

The interviewee NM (Development Engineer) gave the 

following product features as most important:
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Quality, Access to Research Facilities, Familiarity 

with Supplier. 

Although it would have been dangerous to draw any 

general conclusions from the result of one product 

feature ranking, the result indicated the 

conservatism of the Engineering function in 

Automotive Products. The importance of a familier 

supplier, whose technical competence was known, 

was stressed relative to the price or delivery 

performance of that supplier. 

There was an apparent divergance between the 

rankings given by the Ma terial/Progress Control 

Department personnel in Leamington and Banbury 

(Leamington - Delivery, Response to Changes; 

Banbury - Quality, Delivery, Price). However, it 

must be remembered that the interviewees were asked 

only to rank those product features with which they 

were familiar; the Leamington interviewee only 

considered two product features whereas the Banbury 

interviewee ranked all six product fen tures? When 

this is considered, it can be seen that in both 

cases delivery was ranked as more important than 

response to changes. 

4.6.2 Performance Assessments 

The assessments of the performance of Dunlop, Skelmersdale 

made by the Automotive Products personnel differed between 

the two locations supplied:
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Original Equipment (Leamington) 

The performance ratings given to Dunlop by the 

Erakes Division personnel can be regarded as 

satisfactory; average to good ratings were given 

for all product features which were considered 

important. Particularly high marks were awarded 

for flexibility of response to schedule changes 

and enouiries; there appeared to be a good working 

relationship between the two companies. 

The majority of the high volume products were 

destined for the Brakes Division; it may be 

concluded that the high volume performance of 

Dunlop, Skelmersdale was considered satisfactory by 

the personnel most involved in the purchasing of 

brake components in Automotive Products Ltd. 

Spares Components (Banbury) 

The performance of Dunlop, Skelmersdale as a 

supplier of rubber components was seen as rather 

less than satisfactory by the Spares Division 

personnel. Although satisfactory/good ratings were 

given for quality, price and flexibility of response 

to schedule changes, very poor ratings were given 

for delivery performance; subject RP (Progress 

Control) summarised the situation by saying that, 

whilst Dunlop would accept virtually all schedule 

changes, no change would be made to the deliveries.
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The majority of the problem was encountered with 

low volume, compression moulded products; the 

delivery performance for the small number of high 

volume, injection moulded products was considered 

satisfactory. In fact it was claimed that the 

satisfactory delivery of the high volume products 

tended to distort the overall delivery performance 

when volume was used as a criterion; the total 

volume of deliveries was usually near to the figure 

required by the schedule. The non-delivery of 

small volume parts did not significantly affect the 

total volume of parts supplied; a superficial 

inspection of the number of parts delivered would 

therefore not reveal the problem. 

The poor performance reting given to Dunlop, 

Skelmersdale was supported by the resourcing action 

which was being considered; the situation had 

reached a critical stage. 

4.7 Marketing Strategy Implications 

4.7.1 Brakes Division (Original Eouipment) 

A contribution of the existing marketing strategy towards 

the Brakes Division was suggested by the results of the 

investigation. It was suggested that the links between the 

Dest on and Development Engineering Department (Automotive 

Products) and the Process Engineering Department (Dunlop) 

should be strengthened to ensure that more prototype 

development was undertaken at Skelmersdale, for it was 

indicated that the supplier who undertook the prototype 

production usually received the order for the production
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part (no prototype development was then in progress at 

Skelmersdale). 

Spares Division 

An improvement in delivery performance was indicated if 

the Spares Division business (mainly small orders) was to 

be retained. The Progress Control Department was requested 

to supply a list of the most critical part numbers to 

Skelmersdale, in omiemeret special efforts could be made 

to improve the delivery. No such list wes ever provided, 

suggesting that the delivery situation was not quite as 

critical as had been suggested during the interviews. 

Nevertheless a programme was initiated at Skelmersdale to 

improve the output of the Small Order Section, with 

particular reference to those products which had high 

(internal) reject levels; improvements woe just being 

achieved at the end of the project in 1977. 

Dunlop, Precision Rubbers Division, was contacted to discuss 

the potential resourcing actions. It was agreed that a 

limited numter of parts could be supplied by Precision 

Rubbers Division, albeit at prices more consistent with 

those obtained by G.R.G. Division, Skelmersdale. The extent 

of any resourcing moves could be controlled by the 

Skelmersdale managenent, for Precision Rubbers Division were 

not approved by Automotive Products to mix the compound for 

the products; supplies of compound would therefore have to 

come from Skelmersdale (which was epproved). By the end of 

the project however, no transfer of any of the Skelmersdale 

products had taken place.
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The investigation also highlighted an inconsistency in the 

policy of the Skelmersdale management towerds Automotive 

Products. A pricing policy had been egreed (see Chapter 5) 

which charged the customer a product price which wes 

related to the degree of investment which he hed in 

tooling (the more moulds which were held, the lower the 

product unit price). The customer was not being allowed to 

increase the number of moulds (and thereby reducing the unit 

price) because all requests to increase tooling on 

compression moulded products were being refused (in order to 

allow Process Engineering resources to be directed towards 

the improvement of high volume, injection moulded production). 

A recommendation was therefore made to the Skelmersdale 

management that recuests for new compression tooling should 

be considered more seriously, rather than being rejected out 

of hand. A commitment to thie effect was given by the 

senior Skelmersdale management, but it is not known whether 

any changes were made. 

Finally it was suggested that more frecuent contacts should 

be made between the Skelmersdale personnel and the Spares 

Division Purchasing end Progress Control Departments, for 

several of the personnel interviewed felt that the 

Skelmersdale management responded only to the Brakes 

Division demand and considered the Spares and Service 

Division to be relatively unimportent; more frequent 

contacts would help to reasure the Speres Division personnel 

of the commitment of the Skelmersdale management to the 

Spares Division business.



4.8 

- 109 - 

Generality of the Model 

No attempt has been made to draw general conclusions from the 

results of the investigation. The results must be regarded as 

specific to the relationship between Automotive Products Limited 

and Dunlop, Skelmersdale at the time of the investigation. 

It is possible that the results may be used to support a more 

general model of buyer behaviour at a later date, but they do not 

in themselves provide sufficient empirical evidence upon which to 

build a general model of behaviour. Human behaviour is determined 

by too many variables for any einets investigation to enable any 

general conclusions to be drawn.



    

Pricing Policy 

5.1 Introduction 

5.2 Alternative Fricing Policies 

5-3 The Choice of e Policy 

5e1 Introduction 

As stated in Chapter 1, one of the major objectives of the study 

of small orders was to develop an effective pricing policy. In 

@ perfectly competitive industry, as envisaged by economists, 

there is no such thing as a pricing policy (43). A market price 

exists for any given level of demand; individual firms have 

merely to decide at what level to supply. Only where the fim 

has some discretion in setting prices is there any need for a 

pricing policy; generally one can expect the degree of 

discretion to increase as one moves from pure competition at one 

extreme to pure monopoly at the other. The pricing policy 

adopted must therefore be compatible with the market in which 

the company operates and will reflect the degree of discretion 

which the company has. 

4s was outlined in Chapter 3, the market in which the Lockheed 

Department operated could be described as duopolist - monopsonist,- 

for there were only two major suppliers and one customer - 

Automotive Products. The situation was ambiguous however, for 

although Dunlop was the only major external supplier, it was not 

a monopolist; it was 'competing' against a supplier which was a 

wholly-owned subsidiary of the customer, Automotive Products.
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To use the word 'conpeting' is itself ambiguous, for, depending 

on the internal transfer pricing policy of Automotive Products, 

the price charged by the internal s 

  

pplier may have ranged fron 

marginal (varieble) cost to market price plus. Maintenance of 

Dunlop as a supplier may not therefore have been dependent upon 

price competition, but rather on the desire of Automotive 

Products to maintain a dual supply with access to Dunlop's 

expertise in rubber technology (the lower than predicted ranking 

given to price as a product feature in the buyer behaviour 

  

investigation may have stemmed from the adoption of s policy). 

The competitive structure implied e further constraint; it was 

possible that, as the internal supplier geined experience in the 

production of brake rubbers, the importance of Dunlop as a 

supplier would be reduced. An attempt to follow an excessively 

aggressive monopolist pricing policy could have merely 

accelerated the decline. 

The pricing policy which was in use for all products manufactured 

by the Lockheed Department at the start of the project was a 

form of the cost-plus approach. Individual product prices had 

been determined when the brake rubbers business was transferred 

to Skelmersdale by applying a fixed percentage ‘mark-up! to the 

variable costs of manufacturing each product (thus giving a 

fixed percentage 'contribution' towards general overhead and 

profit). Thus the price demanded for a product reflected the 

standard costs of manufacturing that product. Although production 

methods had changed since the introduction of the business to 

Skelmersdale, the individual prices were not generally altered
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to reflect the individual cost changes. Instead e policy of   

Maintaining the total contribution of the Department had been 

adopted. ach year the projected contribution of the Lockheed 

Depertment was reviewed and a general price increase sought 

which would meintain an accepteble level of contribution for the 

whole Department; generally individuel prices were not 

adjusted to reflect individual product costs. Thus, as time 

progressed, individual product prices were increasingly 

dissociated from the individual production costs. The only 

exceptions to this approach were a limited number of high 

volume, injection moulded products; the prices of these 

products were individuelly negotiated with the customer. 

After discussion with the Skelmersdale management it was 

decided that alternative pricing policies should be evaluated 

and implemented for the Lockheed Department. The primary 

objective of the investigation was to derive a rational pricing 

structure for the compression moulded (small order ) parts; as 

the small orders had only a limited effect on the overall 

contribution of the Department, the prices of these products 

had not been reviewed since the transfer of the moulding 

business to Skelmersdale. 

The approach adopted was similer to that employed in the 

Industrial Euyer Beheviour investigations. A literature survey 

was undertaken in order to generate alternative epprosches to 

pricing, the alternatives were evaluated and a choice of 

strategy was made on the basis of the evaluation.
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Alternative Fricing Folicies 

5.2.1 Cost-plus Fricing 

The investigation into the yurchasing behaviour of 

  

marketing mix (product price was rated as one of the 

three most important product features by all the 

personnel interviewed). Product pricing should therefore 

be approached as logically and analytically as possitle. 

However, as Lanzilott& et al have pointed out, pricing 

is rarely a logical process of enslysis and decision: 

"Repeatedly reference was made to the 'art' or 'feel' of 

pricing rather than the observance of a formula" (44). 

Nevertheless in a study of large American companies 

Rewoldt, Scott and Warshaw found that pricing was not 

rated in the top 5 strategies by over half the companies 

studied (45). Although many companies would probably pay 

lip service to a strategy which incorporetes pricing as a 

major element, it is likely that few would be regarded 

as following an active pricing policy when their actions 

are examined. In other words, although the derivation of 

product prices is obviously necessary, the derivation may 

be routinised to such an extent that little thought is 

given to it.
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According to economic theory firms will attempt to 

maximise profits. Evidence sugzests that non profits- 

maximising policies are the rule rather than the 

exception (Field, Douglas and Tarpey (45); Oxenfeldt 

end Baxter (47)). This may, as Harrison and Wilkes (48) 

pointed out, be due to incorrect estimation of demand, 

cost, production capacity or future trends; it may also 

be due to the adoption of pricing policies which are in 

In order to see why this should be so, it is necessary to 

determine what pricing objectives firms are pursuing. 

Lanzilotti (49) lists five common pricing objectives: 

(i) Fricing to achieve a target return on investment. 

(ii) Stabilisation of price and margin (this is closely 

related to part (i) since e certain return on 

investment tends to imply a certain profit margin 

end vice versa). 

(iii) Pricing to realise a target market share. 

(iv) Pricing to meet or prevent competition. 

(v) Pricing subordinated to product differentiation. 

Points (i) and (ii) were the most relevant pricing 

objectives to the investigation, since they related most 

closely to the policy adopted by Dunlop, Skelmersdale. 

That policy was the ubiquitous cost-plus pricing policy.
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In surveying the literature the reader might be 

justified in believing that cost-plus pricing was merely 

a 'straw man', offered merely as a less attractive 

alternative to more 'rational' profits me 

  

imising 

policies. The findinge of Field et al (1966), Oxenfeldt 

and Baxter (1961) and the FEP Report on the Determination 

of Prices (1965) (50) suggest otherwise; the evidence 

suggests that cost-plus pricing is the most common pricing 

method currently in use in both the U.K. and U.S.A. 

A number of) possible explenations have been proposed for 

the adoption of cost-plus pricing: 

5.2.1.1 Advantages of Cost-plus Prici: 

Lenzilotti (1958) 

5.2.1.1.1 Investment planning is made easier. 

5.2.1.1.2 Divisional performance is easier to 

assess. 

5.2.1.1.3 Historically, wartime firms were 

restricted to 'cost plus fixed fee'. 

5+2.1.1.4 Other successful compenies have 

adopted a rate of return approach. 

Harrison end Wilkes (1974) 

522.1.1.5 Fear of government action ageinst 

‘excessive profits’. 

5.2.1.1.6 Production orientation of companies 

rather than market orientation. 

5-2.1.1.7 Tacit agreement within industries to
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eliminate cut-throat competition (if ell heve similar costs). 

Brown and Jaques (1964) (51) 

5.c.1.1.8 Where there are more pricing decisions to be made than the 

manager responsible for profit can hendle. 

Relatea to point 5.2.1.1.8 it is also worth noting that the cost-plus 

pricing policy is easy to administer. 4 menager who bases prices upon 

costs will be avoiding uncerteinty by utilising information which is in 

his possession (the cosets) rather then speculating about the nature of 

the demand curve for the product. In many companies product costs are 

credited with an objective reality which is far in excess of thet which 

their methods of derivation justify. By using ‘objective data to derive 

the prices it is easy (albeit fellecious) to essume that the prices so- 

derived are also objective. 

Neverthelees, whilst the use of a cost-plus system is not 'rational' in 

the traditional economic sense, it can be seen that there are e number 

of operational benefits and historical precedents which make the 

adoption of the system understandable, if not necessarily logical. 

The disadventages of the cost-plus system must not be overlooked however: 

5.2.1.2 Disadvantages of Cost-plus Pricing 

5.2.1.2.1 Frice Structure Instability 

The arbitrary nature of certain costs, together with the use 

of different production methods, can lead to price structure 

instability - two similar parts produced by different methods 

may heve vastly different prices which the market does not
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justify. Differences in the approach adopted by different 

cost estinetes can also lead to structurel instability. 

Wisdirection of Sales Objectives 

The sales department may tend to go for business which, in 

unit terms, is highly profitable, but a different mix could 

well utilise resources more effectively. 

Misdirection of Research and Develorment Priorities 

Research may be focussed on ‘uneconomic’ parts rather than 

‘economic' parts when the potentiel savings on the ‘economic! 

product may be more beneficial. 

Disposition of Geins and Losses 

When a more efficiency production method is adopted, the 

benefits will be passed on to the customer unless care is 

taken. (This may not have been unreasonable if capital 

expenditure is involved, for the customer to contribute, at 

least partially, towards the cost of new tooling). 

Opportunity Costs 

The most serious disadvantage associated with the use of a 

cost-plus pricing policy for Lockheed Department products 

were the opportunity costs incurred. Even if the costs used 

for price determination were accurate, (past performance 

indicated thet the costs were highly inaccurate) the use of 

e cost-plus pricing policy meant that Dunlop was unlikely to 

be charging the price which the customer was prepared to pay. 

The weakness of the cost-plus approach can best be illustrated 

es follows:
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It has been assumed that the demand for Lockheed Department 

produces will be increasingly elastic es the cuantity 

demanded increases (although this does not materially effect 

the argument - a linear demand curve would still intersect 

the average totel cost curve twice). The demend for small 

orders was likely to be relatively inelastic, for where Dunlop 

possessed the only tooling for the part, the customer was 

unlikely to set up new tooling with an alternetive supplier 

for only e short run. (The cost of new tooling mey be 

regarded as a surcharge over and above the price which the 

alternative supplier would charge. The surcharge will be 

distributed over the total number of products produced, there- 

by affecting a small order price more adversely than a large 

order price. Since tooling was expensive, it was unlikely 

that the alternative suppliers 'total price' would be on or 

below the demend curve for small orders. 

It can be seen from Exhibit 5.1 that there are two possible 

intersections between the demand curve and the cost-plus 

price curve. To maximise profits the company should choose 

to operate on the demand curve (rather than below it).
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Taking A, BE as the tvo points of intersection, 

  

with corresponding prices p_, P, quantities 

Q@,»9 Gps it cen be shown thet the com A 3 

   choose £9 supply cuentity g. at price p, 

to meximi se profits: 

TW =R-C (By definition) where WT = totel profit 

R = total 
revenue 

total costs o 1 

Wea == ey 

AC(1im).q, = 
" 

C, = 40.0, 
A 

7 "1 Wa = AC(1+m).a, - fog, = C,(14m)-C,=mC, 

Similarly Ts; = C3 

Ti7TT ae On > Cy 

If the marginal cost is positive, then Cp Cy. 

. . Waxy 

To maximise profit therefore, the company will 

operate at the highest level of output 

consistent with ‘operating on the demand curve. 

Dunlop however would not itself decide at whet 

level +o supply; the company was asked to supply 

products at a level determined by the custoner Qge
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It was unlikely that the ouantity recuired by 

the customer would coincide with ¢ 

maximum profit quantity. 

Therefore three tinct situations could 

    

eccur : (See Exhibit 5.2). 

Le at » the cost-plus policy will generete IC72p 

a@ price which is in excess of the demand 

price Bo for that outp t and the Company 

would be unlikely to gain the business. 

1 - Similarly, if aghay a price will be quoted 

in excess of the demand price. However the 

business is less likely to be lost than in 

the higher volume situation: because of the 

effect of the tooling 'surcharge' on the 

  

competitors price. Furthernore, it is worth 

remembering that with e highly inelastic 

demand curve, q, was likely to be very small. 

3. If aa€ag<og the firm will suffer an 

opportunity loss by following a cost-plus 

policy, for it. will be quoting a firice below 

the demand price p,. The total loss in 

revenue as a result of this policy will be a 

loss in pure profit and is equal to: 

(2g ag - A0-ag)=(m AC ag)=(po-AC(14+m))ag
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     PRODUCT 

OVERPRICED 

  

    
Thus it can be seen that cost-plus pricing 

can lead to opportunity losses to the conpany 

and may even result in the total loss of the 

order for extremely low or extremely high demand 

quantities. 

5.2.2 Proauct Life Cycle Pricing 

It is not uncommon for pricing policy to be linked to the 

product life cycle, with a pricing policy recommended for 

each stage of the cycle. Kollat, Blackwell and Robeson 

(52) for example split the product life cycle into five 

distinct stages:
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Phase I - Development - consumer needs are analysed, 

product concepts tested, engineering and production 

techniques developed. 

  

Fhase II - Intr tion - product brought onto market. 

Sales slow to take off, profits even slower due to 

initial need for intense promotion. 

Phase III - Growth - the market expands rapidly, 

  

competition enters the market. 

Phase IV - Maturity - market saturation, price competition 

intensifies, attempts are made at product differ- 

entiation. 

Phase V_- Decline - product loses customer appeal, 

overcapacity evidemic, prices and margins decline. 
—— ; 

The traditional view of product life cycle pricing is one 

of decreasing pricing discretion as the product proceeds 

through its life cycle; as more firms enter the market 

a Situation nearer to that of free competition is 

approached. Only at the introd:ction stage does the 

company have discretion to adopt a pricing policy. 

Kollat, Blackwell and Robeson suggest two alternative 

pricing approaches: 'skimning! - prices are set high to 

gain the maximum profit from the small initial demand, 

being gradually reduced to generate an increasing demand 

as output is increased (see Bxhibit 5.3), and ‘market
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penetration' - initial prices are set low in order to 

discourage the potentiel competition from entering the 

market (see Evhibit 5.4) & de 

EXHIBIT 5.3 ‘SKIMMING! PRTCTNG TOLTCY 
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4s more firms enter the merket. (unless they have been 

a ufficiently discoureged ty an aggressive market 

penetration policy), the price of the product will be 

  increasingly determined by *he market; the individual   

firm will therefore have a cecreesing pricing discretion 

es a saturation and decline stage is ayrproached. 

Whilst the traditional arproach has some credence for 

undifferentiated consumer goods, the analysis appears to 

break down when applied to industrial products manufactured 

to the customer's specifications. Whilst the total 

demand for the products does undoubtably decrease as the 

product is replaced there is no evidence to suggest that 

prices and margins decline at the end of the product form 

life cycle. 

Products at Skelmersdale which were reaching the end of 

the product form life cycle (as indicated by declining - 

demand for the product) could command very high rrices, 

with correspondingly high contribution rates; Automotive 

* Products were often willing to pay a price surcharge on 

obsolescent parts if Dunlop was prepared to supply a 

small quantity of acceptable parts from a damaged mould. 

The reason for this behaviour is understandable since 

Dunlop possessed the only serviceable moulds for some of 

the older parts. Automotive Products were prepared to 

pay a higher product price in order to ensure that a 

spares order could be met. Additionally it is possible 

that Automotive Products could pass the extra cost on to
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their own customers, for the opportunity cost of having 

a vehicle off the road due to lack of speres was likely 

to be considerably greater then the cost of the spares 

themselves. 

An opportunity therefore arpeared to exist for Dunlop 

to adopt a ‘reverse cascading’ pricing policy as the 

products reached the end of their life cycles. 

Unfortunately the approach suffered from two nia jor 

restrictions when implementation was considered: 

2. 

The approach assumes that the slope of the demand 

curve is known in order that the price can be set 

at the correct level. No information was available 

at Skelmersdale which indicated the slope of. the 

demand curve, highlighting one of the major problems 

which is encountered in attempting to use an economic 

analysis approach. As Leighton (53) points out 

economists tend to take the demand curve es given 

and then proceed to work out enst and volume 

relationships; the practising manager is often more 

concerned with obtaining empirical demand curve data 

(even though he may not recognise it as such) with costs 

and margin taking a secondary role. 

Records of the demand for each product were only 

available from 1971 onwards (the Automotive Products 

business having been transferred to Skelmersdale in 

that year). The demand for the lower volume products 

tended to be somewhat spasmodic; many low volume 

products were only scheduled once or twice a year.
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It was therefore difficult to determine with any degree of 

certainty whether the products had reached the end of the 

product life cycle. 

Thus with no certainty about either the nature of the demand 

curve or the position on the product life cycle curve, product 

life cycle pricing could be regarded as an elegant theoretical 

approach which was almost impossible to implement at Skelmersdale. 

5.2.3. Product Analysis Pricing 

5e2e3.1 Description of the System 

As mentioned in section 5.2.2, it is often very difficult to 

determine what price the market will bear. Product Analysis 

Pricing (PAP) is an attempt to achieve market-crientated 

pricing and as such was considered worthy of evaluation. 

Product Analysis Pricing is based upon the philosophy that: 

“.eee. @ product is a combination of quantities of different 

properties". (54) 

This system of delegated pricing (where pricing decisions are 

made by others shen the manager responsible for profit, but 

where the price so obtained must be consistent with his policy) 

was developed by Lord Wilfred Brown and Dr. Elliot Jaques for 

use in the Glacier Metal Company Ltd. A number of similarities 

between the products and markets served by Glacier Metal and 

Dunlop, Skelmersdale indicated that PAP might be applied in 

the Lockheed Department:
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3. 

5. 
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Both companies were involved in making high precision products 

to the cuetomer specification. 

Both organisations operated in a derived demand situation_in 

the same market with similar buyer characteristics - the motor 

indutry. 

In both companies the costing systems were not sufficiently 

scourate to permit a cost-plus pricing system to be operated 

with confidence. 

The product ranges of both companies were large (Glacier 

manufactured bearings and bushes for the automotive, marine 

and heavy industriel sectors). 

Both companies had problems with processing order enquiries 

(although in the case of Dunlop it was the slowness of enquiry 

processing rather than the large number of enauiries which 

presented the problem). 

The basic assumption underlying the operation of PAP is that 

any product can be analysed into critical features of proper- 

ties for which the customer is willing to pay a certain price 

per unit property or feature. Thus the prices which a 

customer will pay is the sum of the values of the properties 

present in the product. 

The features and properties can be regarded as either 'binary' 

er 'contimous! (my nomenclature). A 'binary' feature is one 

which is either present or absent. A 'contimuous' property is 

one which can vary within specified limite, such as size, 

weight, horsepower etc. Coefficients, tables, graphs etc., 

are produced initially which will emble any product to be 

analysed in terms of the feature and properties present and a
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velue assigned to each. The price is a simple summation of the 

property values. By this means a differential pricing struct- 

ure is esteblished in which similar parts had similar prices, 

irrespective of the production methods used to manufacture then. 

Initially Brown, who was then Chief Executive of Glacier ketal, 

was anxious that any comparison of cost and price shoule be 

avoided. In a number of interviews conducted with Glacier 

Ketal directors and senior managers (see Appendix C for question- 

naire) it was clear that some form of profitability was found 

necessary in order to prevent the PAP system from 'getting out 

of control’ (55). 

The most important point was that the market price should be 

derived without consideration cf the production costs. Once 

obtained the selling price-can then be compared with the costs 

in order to determine whether it is worthwhile to supply at 

that price (although the activity of generating the production 

costs somewhat negates the benefits which Brown claimed for 

FAP). In other words the cost-plus price should be used as a 

guide to a decision whether to supply, not as a price 

determinant. 

The Method of Price Determinetion 
  

The product is analysed under the following headings: 

5.2.3.2.1 Bought Component Value - the value of any part which the 

producer buys which appears unaltered in the final product. 

Not merely the cost of the component to the producer should
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be included, but also a value for any product aura (product 

surround in Brown's nomenclature) which the product might 

possess (such as a reputable brand name). 

5.2.3.2.2 ieaterial Value - this should reflect the cost of the material 

in the product, plus allowances for scrap and wastage to 8 

level which the market finds acceptable. 

5.2.3.2.3 Product Property Value - the prodvct should be analysed into 

the parameters which the market judges to be importent. Often 

these will be parameters of size - weight, volume, area, 

voltage, horsepower etc. The values will have been deter- 

mined by analysis of previously obtained market prices. 

The product property value (PFV) for a product with n 

different important properties will be: 

iejn 

PFV = SS Qi Ti Where Qi = quantity of i th property present 

2d Ti = target price for the i th 

property per unit property. 

5.2.3.2.4 Feature Property Value - the sum of the values of the design 

features generated in the product by the producer (for 

example accuracy, finish, holes etc). 

The values obtained from the above analysis are then summed 

to give the ‘Standard Value'. To this is added the 'Market 

Percentage' to give the 'Target Price’. The Merket Percent- 

age is a figure which may be added to (or subtracted from) 

the Standard Value to allow the price quoted to match the
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prevalent economic conditions and to give the pricing execus 

tive discretion in adjusting the price for different markets 

(for example Glacier used a higher market percentage when 

quoting for business in Eastern Europe than that which was 

used when quoting in the more competitive Western markets). 

For the market from which the values were derived at the time 

of the analysis, the Market Percentage is zero. The Standard 

Value therefore reflects the price obtainable at that time. 

With time the Standard Value will become increasingly 

dissociated from the mrket price in the absolute monetary 

sense. It is at this stage that the Market Percentage becomes 

important, for it allows alterations in the Target Prices to 

be made without affecting the differential price structure, 

that is, without affecting the relationship of the Standard 

Value of one part to that of another. 

The factors which can effect this market percentage are: 

Inflation 

Changes in the severity of competition 

Changes in capacity which may require a different level of 

market penetration (56). 

Thus, whilst one synthesised market price will vary with 

time, there is the underlying assumption that there will be 

no change in the way that the prices of the products relate 

to one another. 

In addition, a Quantity Factor is applied to the Target Price 

to reflect the commercial policy of the company. If the
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company wishes to discourage small orders and encourege high 

volume orders it may add a surcharge to the small volume work 

which will decrease as the size of the order increases. (As 

operated in Glacier Metal a fixed monetary surcharge was 

added to the total order price, when divided by the totel 

number of parts in the order, the unit surcharge decreased 

with increasing order quantity) (57). 

The various components of the price are brought together as 

in Exhibit 5.5. 

EXHIBIT 5.5 : HOW THE QUANTITY TARGET PRICE IS DERIVED 

Materiel 
Value + 

) Total 
= Bought-out 

Value 
Bought 
Component + 
Value w

 

Product 
Froperty + = Standard 
Vélue Value + 

Special Market + 
Feature a Fercentage ) 
Value 

= Quantity 
Target 

} Price 

Quantity 
Factor 

5.2.3.3 Adventages of Product Anelysis Pricing 

The advantages of the PAP system may be summarised as follows:
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Fricing policy does not depend completely on product costing, 

thereby reducing the errors which stem from inaccurate costs. 

Similer parts should have similar prices even if they are 

manufactured by different methods. More accurate product 

costing might be achieved when its use is limited to budget- 

ary control (thereby elimineting the tendancy to manipulate 

costs in order to achieve a 'reasonable' price). 

The system allows a rapid response to be made to enquiries 

without the need for the cost to be estimted (it the prices 

of similer perts are known). This should also reduce the 

burden on the estimating departments. 

A rational differential price structure can be created where- 

in the relationship of the prices reflects the value of the 

products to the market rather than historical factors. 

Opportunity costs associated with sub-demend prices should be 

minimised (assuming that this method cen arrive at the 

market prices - see Section 5.2.3.5). 

A basis for eveluating Sales Department performance is 

established. 

Changes in production efficiency will not automatically alter 

the price, allowing the firm to derive some of the benefits 

of research and development effort. 

The systen may be easily computerised. This enables the 

response to material and bought component price changes to be 

effected rapidly.
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An Attempt at Implementation 

In view of the apparent benefits of Product Analysis Pricing it 

was decided that implementation of the system should be under- 

taken for the Lockheed Department products. A rather simpler 

approach to that described by Prown and Jaques was ettempted; 

the price was to be related to the simple parameters of the 

product which it was believed the customer would value most 

highly-that is, those which related directly to the functional 

performance of the product. 

Methodology 

The complete product range of the Lockheed Department was 

analysed into product groups, the membership of the group 

being determined by the functional application and basic 

shape of the product. The product range was therefore sub- 

divided into groups of, for example, single lip master 

cylinder seals, twin lip mster cylinder seals, slave 

cylinder seals, master cylinder dust covers, slave cylinder 

dust covers etc. 

The cup seal product group was chosen as the first group 

for analysis, since the basic shepe of this type of seal 

was felt to be the simplest. The basic types of seal 

included in this groupare shown in Exhibit 5.6.
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EXHIBIT 5.6 : THE CUF SEAL PRODUCT GROUP 

  

Cup Seal 

Generic 
Type 

Sub- 
Groups: | 

Grooved-Edged Grooved-Edges Strai ght-Ldged ane ASS ~, 
Seal with Seal Inner Chamfer Inner Chamfer Seal 
Locating 'pip! Seal Seal 

The major parameters used in the analysis of the cup seal 

group were as shown in Exhibit 5.7. 

EXHIBIT 5.7 : MAJOR PARAMETERS USED IN PRICE ANALYSIS 

Major functional diameter    
Other parameters used : Product Weight (grammes/part) Compound Type 

Special Features : Grooved outer wall. Central Locating Pip 

_The product group was also split in terms of the moulding 

method (compression or injection) which was used to produce 

each product (the rationale for this split will be explained 

ata later stage). A simple graphical plotting of price 

versus each parameter was undertaken for each sub-group, with 

log-log plotting and iterative numerical techniques being 

employed if there appeared to be any curvilinear relationship 

between the product price and the parameter.
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Results of the Investigation 

A comyarison between the parameters of the compression moulded 

products and the selling prices failed to reveal any meaning- 

ful relationships between the variables (although it was 

assumed that there was no interaction between the parameters). 

The prices of the compression moulded (low volume products 

did not seem to depend upon the size of the product, the 

compound type or the weight of the product. 

An examimtion of high volume injection moulded products was 

more rewarding; the price of injection moulded parts 

appearec to be related (albeit in a complex manner) to the 

major functional diameter. The nature of the relationship 

between price and diameter can be seen in Exhibit 5.7. The 

analytical techniques applied feiled to reveal the elgebraic 

nature of the relationship (see Exhibit 5.8). However it 

was felt that there wes little edvantage to be gained by the 

determination of this relationship; the graph showing a 

monotonic relationship between price and diameter was felt to 

be adequate. The discovery of the relationship between 

product price and major functional diameter prompted an 

investigation into the pricing of injection moulded products 

(this investigation was not undertaken by the author). 4s a 

result of the investigation a new pricing strategy was 

adopted for injection moulded products; each product group 

was divided into a number of size classes, with a common 

price being charged for every product in the same size class 

(for example every cup seal in the size class 0.5" - 1.0" 

was sold at a price of 2 pence). In effect the price curve 

shown in Exhibit 5.7 was transformed into a number of steps;
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the level of the price bands were chosen in such a way thet 

the overall level of contribution which resulted from the 

new pricing strategy was the seme es that which had been 

generated with the previous strategy. 

It is not proposed to examine the injection moulding pricing 

strategy in detail, for it was not applied to the small 

order products. The failure to establish a relationship 

between the price and the product parameters highlighted the 

major shortcoming of Product Analysis Pricing; the system 

ean be used to synthesise new 'market' prices only if there 

exists a large number of independently derived market prices. 

As Brown has said: 

"There is no alternative base upon which to build e future 

price structure except the existing one" (59). 

Thus PAP can be used to extend the existing price structure; 

if the prices used in the derivation of the relationships 

are market prices, then mrket prices will be synthesised, 

if cost-plus prices are used in the derivation then the system 

can only synthesise prices which reflect cost patterns. It 

is possible that the customer may also be pre-disposed to 

accept cost orientated pricing. This could mean that the 

‘market prices' used by Glacier Metal to establish PAP 

reflected the costs of manufacture of the products rather 

than the prices which the customers were willing to pay. 

In an interview with a former senior Glecier Metal executive 

(55) it was suggested that PAP was successful in relating
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EXHIBIT 5.7 : PRICE VERSUS DIAMETER FOR INJECTION 

MOULDED WHEEL CYLINDER CUP SEALS 
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EXHIBIT 5.8. : LOGARITHMIC PLOT OF PRICE VERSUS DIAMETER 

FOR INJECTION MOULDED CUP SEALS 
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the product price to the parameters of the product because 

the pereneert themselves affected cost patterns. For 

example, with automotive bearings, which are similar in 

design, the customer could have determined the price which 

he was willing to pay by estimating the input cost of 

machining, The cost of machining will in turn depend upon 

-the length of the bearing. Thus the price will depend upon 

the length of the bearing. 

In support of this argument it should be noted that PAP was 

more successful for relatively standardised automotive 

bearings than it was for thick-walled diesel bearings, the 

prices of which do not follow cost patterns so closely(53, 55). 

It is therefore possible to suggest two equally valid 

explanations why the prices of high volume injection moulded 

products could be related to the product parameters while no 

relationship could be established between compression moulded 

product prices and the product parameters: 

The high volume products, being regarded as more significant 

to both companies, may have been subject to more negotiation 

between the top organisations. The prices agreed may there- 

for have reflected the value which Automotive Products 

attributed to the products; the value may have been related 

to the operational parameters of the products as Brown's 

‘analysis would suggest. 

The high volume products were subject to greater scrutiny by 

the Dunlop management, who were concerned that the prices
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charged for the high volume products reflected the costs of 

manufacture. Since the parameters of the product affected the 

manufacturing costs (for example, the greater the diameter of 

the product, the smaller the number of cavities which could be 

fitted in an injection mould, thus effecting the number of 

parts produced per machine cycle) the price of the product 

would be related to the product parameters if a cost-plus 

pricing policy were adopted, 

An Assessment of Product Analysis Pricing 

Product Analysis Fricing failed to offer a successful method of 

small order pricing because of e fundemental flaw in the 

approach which was only revealed by the attempted implementation, 

it can only generete a rational pricing structure if the 

skeleton of that structure is already in existence. The 

skeleton structure did not exist for small order products; with 

the aid of hindsight it is clear that Product Analysis Pricing 

was not likely to be successful under these circumstances. 

The exercise was not totally fruitless however, since it 

promoted the development of a new high volume pricing policy. 

The success of the new policy was not cstablished by the end of 

the project at Skelmersdale, but no major problems had emerged. 

The attempt to determine a pricing policy which was not related 

to small order product costs had failed; no suitable alter- 

native to cost-plus pricing had been identified. It was there- 

fore necessary to derive the most appropriate cost-plus pricing 

policy for small order products. The approach chosen will be 

described in section 5.3.
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The Choice of a Policy - Guarter Flaten Fricing 

In order that a cost-plus pricing policy can be successfully operated 

it is essential that the costs used for the establishment of the 

prices are as realistic as possible. Unfortunately the product 

costing system at Skelmersdale did nct appear to meet this condition 

(the weaknesses of the costing system at Skelmersdale will be more 

fully described in Chapter 7). Before product prices could be 

established it was therefore necessary to ensure that the product 

costs used in the price determination reflected what was realist- 

icelly achievable with the Small Order Section resources. 

In particular it was essential that the moulding direct labour cost, 

which constituted the largest single cost element in the product 

variable works cost, should be accurately determined. The existing 

direct labour costs were, based upon the assumption that each press 

platen was loaded with the maximum number of cavities and that the 

press operator would be fully occupied at all times (see Chapter 6 

for an explanation of the nommclature). The system did not 

consider whether there was sufficient tooling available to achieve 

the maximum machine loading. The costs so determined were there- 

fore ideal rather than realistically achievable standards. 

In order to overcome these problems it was suggested that a new 

approach to moulding direct labour cost derivation should be 

adopted - the Quarter Pleten Costing Approach. A detailed ration- 

ale of the systen, together with a full description, will be given 

in Chapter 7. From its‘inception the Quarter Platen system was 

designed to meet two objectives: 

To provide accurate standard cost information for labour cost control 

and stock valuation,
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2. To provide information for a pricing systen which reflected 

the fact that the customer met the cost of the design and 

manufacture of the production tooling. The Smell Order 

Section compression moulds therefore represented an 

investment by 4utomotive Products in the Dunlop manufacturing 

facilities at Skelmersdale. 

The pricing policy adopted was designed to generate a product 

price which reflected the investment by the customer in production 

moulds for that product. It was intended that the greater the 

investment in tooling, (that is, the larger the number of 

compression cavities which were held by Dunlop), the lower the 

unit price which Automotive Products would be chargec. The 

existing system charged the same unit price, irrespective of the 

number of cavities which the customer had purchased. 

In brief, the Quarter Platen System allocated a unit of press 

platen area (one quarter of the platen, By eeinaeely 9" by 9") 

to each product. The greater the number of compression cavities 

which were fitted onto the quarter platen, the greater the number 

of products which would be moulded per machine cycle, witth 

consequently lower direct labour and machine overhead costs per 

part. Thus by determining the number of cavities which he 

purchased the customer would affect the variable cost of 

production; with a cost-plus pricing policy in operation, this in 

turn would affect the price which was charged. The product unit 

price therefore varied in inverse proportion to the mumber of 

cavities held for that product (the relationship between price 

and number of cavities was not directly inversely proportional
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since there were other costs associated with the manufacture, 

  

such as finishing and inspection costs, which i not very in 

proportion with the cost of moulding the products). 

The concept of the pricing policy wes presented to the 

Skelmersdale managenent who agreed that a variable cost-plus 

pricing policy should be adopted for Small Order Section 

products, with the cost base being derived from the Cuerter 

Platen costing approach. An investigation was then undertaken 

to determine the detailed cost structure which was to be used to 

derive the product costs; the findings of this investigetion 

are described in Chanter 7. The full implications of the Cuarter 

Flaten Costing/Pricing een are also described in Chapter 7 

(Section 7.6). 

5.3.1 An Assessment of the Anproach 
  

The Cuerter Platen Pricing Folicy was still essentielly 

a cost-plus pricing policy and as such, suffered from a 

number of the weakness of that approach as described in 

Section 5.2.1.2. In particular in the absence of demand 

curve deta it was not possible to identify subd-demand 

curve pricing and thereby reduce opportunity costs.- 

e 

However the approach chosen did minimise price structure 

instability by offering the customer the facility to 

reduce the magnitude of the major cost element (the cost 

of moulding the products) by additional investment. 

This enabled the customer to make a conventional invest- 

ment appraisal decision by comparing the cost savings 

which would accrue to additioml expenditure.



= 145 -— 

Unfortunately the opportunity to make such a decision was 

never given to Automotive Froducts during the life of the 

project at Skelmersdale. Quarter Platen Costing wes 

adopted for the derivation of product standard costs for 

the financial year commencing January 1976, but Quarter 

Platen pricing had not been adopted for Lockheed Depart- 

ment products by September 1977 when the project finished 

at Skelmersdale. Although the Dunlop management agreed 

that the pricing policy should be implemented as soon as 

possible, no action was teken to effect the implementation. 

It can only be concluded that the failure to carry out the 

agreed policy was symptomatic of the apathy which 

characterised the production and marketing of small orders; 

managenent efforts were almost invariably directed 

  

towards the resolution of high volume problems to the 

detriment of small orders. 

The existing policy of adjusting all product prices to 

achieve an overall level of contribution towards fixed 

overhead was still in use throughout the department; 

individual product prices were not adjusted to reflect 

the oan of'manufacture of each product. Since for all 

snall order products, the 'cuarter platen' derived cost 

was greater than or equal to the 'conventionelly' derived 

cost, the commercial attractiveness of a number of the 

small order products was reduced without any attempt 

being made to adjust the prices end restore the price/ 

cost margins. The failure to implement the product cost 

plus pricing policy can therefore be regarded as making
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the small order products less commercially viable; the 

Skelmersdale menagement must be considered responsible 

for the decline in the viability of the Small Order 

Section due to their failure to act on this matter.
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CHAPTER 6 

The Production Process 

6.1 Details of the Processes 

6.2 Equipment Age and Condition 

6.3 The Establishment of a Small Order Section 

At this stage it would be advisable to describe the production processes 

used to manufacture braking components in greater detail.. A 

description will be given of the eouipment, some comment made on the 

condition of that equipment and the changes which occurred during the 

study. 

The production process consisted of five principal stages: 

Compound liixing: The ingredients (polymer, vulcanising agents, 

accelerators, fillers etc) were mixed to form the 

basic compound, 

Rubber Freparation: The compound was transformed into a shape acceptable 

for the moulding equipment. 

Moulding: The rubber was moulded into the basic shape which 

the finished component was to take. ; 

Finishing: ~ Excess rubber was removed from the part in order 

to meet the customer's specifications. 

  

Visual inspection of all parts in order to remove 

any substandard components. 

The five stages, summarised in Exhibit 6.1, will now be described in 

greater detail.
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EXHIBIT 6.1 : SIMPLE MODEL OF PRODUCTION STAGES OF MOULDING DEPARTMENT 
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6.1 Details of the Processes 

6.1.1 Compound Mixing 

Each component was made in a specified material developed 

to match the properties specified by the customer. At the 

start of the investigation 18 different compounds were in 

regular use for Lockheed Department components. 

All compounds for the factory were mixed in the Mill 

Department which supplied the other manufacturing departments. 

The ingredients,-_consisting of the basic polymer, 

vuleanising agents, accelerators, plasticizers and fillers 

were mixed by mechanical action and heat; the resultant 

mixed compound was dropped onto a dump mill in batches of 

approximately 180 kilogrammes, was cooled and then palleted 

in sheet form. After sample testing the compound was then 

despatched to the other production depertments. 

6.1.2 Rubber Preparation 

On entry into the Moulding Denersmer a. the rubber was formed 

into a shape acceptable for moulding. This was done by 

reheating the compound on a warming mill, rolling the 

peatieant sheet to form a cylindrical tube known as a dolly 

and passing it through a ram extruding machine (a Barwell). 

The Barwell, which could accept up to 120 kilogrammes of 

compound at a time, extruded the compound into a long 

cylindrical tube of approximately 1 inch diameter. 

* 

4 Approximately 18 months after the start of the project the 
Lockheed Department and General Moulding Department were 
amalgamated under the control of one Departmental Manager. 
The new department was known as the Moulding Department.
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This strip was known as 'cord'. The machine also had the 

facility to cut the cord into small pieces as it emerged 

from the die to form 'blanks'. 

There were two basic methods of moulding the rubber: 

injection moulding, which used continuous cord and 

Compression moulding, which used rubber in blank form. 

Moulding 

6.1.3.1 Compression Moulding 

Comereceion moulding was the traditional process 

used to manufacture brake mouldings. In this 

process an unvulcanised blank of specified weight 

was placed into a heated metal mould mounted on 

plates or 'platens', The plates were mounted in 

compression presses of 80-100 tons closing force. 

When the press was closed the combination of heat 

and pressure caused the rubber to flow and fill the 

cavity. The flowing of the rubber took place 

approximately 1 minute after the press was closed, 

depending on the thickness of the mould and the 

quantity and type of rubber used. The pressure and 

heat were maintained for a further time in order to 

vulcanise ('cure') the rubber, i.e. form the 

polymer cross links which give rubber its normal 

elastic properties. 

The moulds used to produce Lockheed parts by the 

compression method were generally of the single 

"loose' cavity type, i.e. they produced one part 

per mould and were generally of a number of fixed
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heights to allow several different parts to be 

moulded on the same plate (the heights were 

usually 14-3" in $" increments). The number of 

moulds which could be fitted on a plete depended 

on the diameter of the mould. The diameter of the 

mould was described in terms of the 'nest size', 

i.e. the number of cavities of that type which 

could be fitted onto an eighteen inch square 

compression plate. lioulds were generally classified 

as 4, 6, 10, 18/20 or 28/30 nest size. 

Two types of press were used to manufacture Lockheed 

compression moulded parts during the life of the 

project. In 1974 and 1975 steam-heated "two 

daylight" presses were used, to which two sets of 

moulds could be fitted per press. In 1976 

electrically heated "single daylight" presses were 

introduced to replace the ageing steam heated 

equipment. Only one set of moulds could be fitted 

to each press, the use of electrical heating 

enabled higher temperatures to be employed; the 

cure time could be reduced from approximately 10 

minutes to 3 minutes for most parts; giving 

comparable standard minute values per part. 

When the cure cycle was complete the parts were 

renoved from the moulds either by pliers or a high 

pressure airline, or in some cases by the pin- 

table stripping method. The pin-table stripping 

method was used for parts of a complex shape which 

were moulded around a loose core. In order to
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renove the parts from the mould, the loose cores 

with attached parts were ejected by means of a 

table of suitably arranged pins which were 

presented underneath the mould plate by hydraulic 

force. The yarts were then removed from the cores 

by application of a high pressure air line. 

The pin-table stripping method necessitated the 

removal of the mould plates from the press in order 

that the cores could be ejected; this was known 

as external stripping since parts were removed from 

the moulds outside the press. All steam presses 

used external stripping (because parallel opening 

limited access to the moulds). When electrically 

heated compression presses were introduced all 

stripping was performed internally, i.e. rerformed 

with the moulds still in the press. The pin-table 

stripping approach could no longer be used; parts 

which required this method were either deleted from 

the product range or manufactured in the laboratory 

(pre-production section) where steam heated presses 

were still in use. 

After removal from the press the parts were taken 

to the Count, Sort and Check Section where the 

operator's claimed output was checked (a payment- 

by-results scheme was in operation) and the parts 

were stored prior to finishing. 

Injection Moulding 

Injection moulding of rubber products was introduced
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approximately 12 years ago using technology 

adapted from the plastics industry. In this 

process the rubber was fed into the machine in 

cord form and was preheated rrior to injection 

into an electrically heated mould. Much shorter 

cure times could be achieved than with compression 

moulding due to the partial curing which occurred 

prior to injection; the rubber required only 45- 

90 seconds in the mould to be fully cured. 

Each injection mould consisted of a number of 

cavities arranged radially around the injection 

. point, the maximum number of cavities being 

determined by the diameter and the volume of the 

parts to be moulded. The cavities could be fed 

either by a radial runner system or by allowing a 

small gap between the two mould plates which 

permitted the rubber to flow into a mat covering 

the contacting faces of the mould ('flood feeding'). 

When the cure cycle was completed the mould opened 

automatically and the parts were removed by high 

pressure air line (the parts were either in a 

‘spider' form or mat form depending on the method 

or injection). ‘ne parts were then sent to the 

Count, Sort and Check Section prior to finishing. 

Finishing 

All parts were moulded with more compound than was actually 

required in the finished part to ensure complete filling of 

the mould. The moulded rarts then hed to undergo one or 

more finishing operations in order to remove the excess 
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rubber (known as 'flash'). 

For the majority of boots and dust covers the flash was 

either removed by hand or by freeze trimming, i.e. freezing 

the parts with liquid nitrogen and bombarding them with 

small pellets in a machine known as a 'Wheelabrator'. The 

finishing method used was often dictated by the position and 

thickness of the flash. 

Many of the seals produced by injection moulding were in mat 

form; the parts were removed from the mat by the use of a 

power press or roller trimming machine. Compression moulded 

seals did not usually reouire clicking since they were mould- 

ed imividuelly. All seals however had to cut to the customer 

specified size using a lathe. The parte were fed onto a 

rotating chuck and held by vacuum to be cut by a trimming 

knife moving in a horizontal plane (tolerances of ‘ 0.01 were 

normal). Feeding of the parts onto the chuck could be 

performed either automatically or mamally, low volume 

compression seals were normally cut on hand lathes because 

of the longer set-up times required for the automatic lathes. 

After the cutting and trimming operations some of the parts 

underwent further operetions such as drilling, venting, 

grinding and washing. A further proportion of critical 

yarts were then oil tested to ensure that they did not 

swell excessively in the operating fluid; excessive swell- 

ing of the component in its final application could result 

in total failure of the braking systen. The parts were then 

transferred to the Inspection Section.--
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601.5 Inspection 

In view of the critical role played by the components in 

the final application, close inspection prior +o despatch 

was essential. ach component was inspected visually for 

@ number of faults. In addition tn sorting the good parts 

from the reject parts, the inspectors were reovired to 

determine at which stage in the production process any 

faults arose whether moulding or finishing. The part-by- 

yart reject figures were collated on a weekly basis; the 

resultant Scrap Keport was one of the most important control 

documents used by the production and quality control 

departments. 

Since inspection was an integral part of the process it was 

regarded as a direct operation, for which standard times 

were used; as with the moulding and finishing operetions a 

payment-by-results incentive scheme was in operation. 

Following 100% inspection of parts a check was made on the 

efficiency of the inspectors, known as a vendor check. 

This check ensured that the inspectors are selecting at the 

correct quality levels. A sample eas larewn from the 

inspected batch (the size of the sample being determined by 

the total batch size) and the parts were re-inspected. 

Depending on the results of the vendor check, the complete 

batch was then either sent for despatch or returned to the 

inspector for re-inspection. 

6.2 Equipment Age and Condition 

6.2.1 Moulding Presses 

The multi-daylight steam presses in use at the start of the 

project were all epproximately 40 years old, having been
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used by two other companies before finally arriving at 

Skelmersdale in 1966. The considerable use to which the 

presses had been subjected exhibited itself in several 

ways ¢ 

1. The platen guides were worn which often resulted in 

the presses jamming open; this considerably increased 

machine downtime, especially since the relatively low 

output of the machines meant that they often came 

bottom of the Engineering Department Maintenance 

priorities. 

2. The hydraulics used to open and close the presses were 

in need to refurbishment. Not only did the freouent 

breakdowns hold up production, but also the oil leaking 

from the machines often flooded the floor making working 

conditions extremely unpleasent. 

3. Several of the platens were bowed, resulting in 

misalignment of the moulds and consequently producing 

high scrap levels. 

Whilst none of these problems was insurmountable, the cost 

of refurbishment at over £2000 per machine was felt to be 

prohibitive. Therefore at the end of 1975 when three single 

platen, electrically heated 'Hydremould' presses became 

surplus to requirements in the Girling Department at 

Skelmersdale it was decided that these machines should 

replace the steam presses in the Lockheed Department, which 

would be sold for scrap. The Hydramould presses were 7 

years old and in considerably better condition than the 

equipment which they replaced. In addition these presses 

offered two major operating advantages:



6.2.2 

- 157 - 

1. The use of electrical platen heating enabled higher 

temperatures to be achieved than with the steam heated 

presses. Since the curing of rubter is e temperature 

related chemical process the cure times could he 

reduced without affecting cuality and enabling shorter 

floor-to-floor cycle times to be achieved. The change 

of method was also seen as an opportunity to rationalise 

the cure times for the compression parts which at the 

start of the project ranged from 8 minutes to 14 

minutes for similar parts in similar compounds (see 

later). 

2. The Hydramould presses opened in an 'oyster' fashion 

which enabled stripping of the parts to be performed 

with the moulds still inside the press, thus saving the 

time which had been reouired to remove the moulds prior 

to stripping when using the parallel opening steam 

presses, f 

At this stage and as somewhat of a digression, the author 

was requested by Dunlop management to determine the number 

of machines which would be required and the utilisation 

which would be expected for the section, which was to form 

the foundation of a Lockheed Small Order seotion (see 

section 6.3). 

Little was known about the age or condition of the moulds 

used to produce compression parts at the start of the 

project. In order to overcome this area of uncertainty, 

the author undertook an exercise to determine the age of the 

moulds and compare with the injection moulds which were used
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in the manufacture of high volume parts. (The exercise wes 

also used es a means of introducing the author to the 

nature of the problem and the people involved). An attempt 

was also made to relate the age of the mould (or the 

number of charges which had been produced from the mould) 

to the reject figures. 

The following approach was therefore taken: 

1. 

2. 

The current (1974) Manufacturing List wes examined end 

the parts contained therein classified into compression/ 

injection and boots/seals. (There were a few parts for 

which both compression and injection tooling was 

available. However, the compression toolirg was never 

used when injection tooling was availeble). 

The Production Control Department Tooling Records were 

examined and the dete of commission was obtained for 

each part mould. An injection mould is not strictly 

comparable with a loose compression mould since the 

injection mould may contain up to 36 inserts, each of 

which produced one part per cycle, whilst the compression 

mould generally only produced one part per cycle. To 

allow comparability the number of inserts for both 

injection and compression were used in the comparison. 

The number of inserts available for each age class is 

summarised in Table 6.1.
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Table 6.1 Number and Age of Inserts as of September 1974 

  

  

  

  

PORT CHTCHEEECEOTICN NUMBER AND AGE OF INSERTS (YRS) — 

METHOD TYFE O.1-|1.1=| 2.1-|3.1-, 4.1-/5.1-/6.1- 1+ (YRS) 
1.0 12.0 13,0 14.0 | 5.0 16,0 17.0 

Injection Seals 370 | 98 | 86 |221 | 331 36 0 0 2.8 

“Boots 118 | 54 | 63 | 55] 21 2 | 16 0 2.3 

Compression] Seals OnNSOH W277i 5551) 29 fed 17 24h Tel 

Boots 6 2 4 | 21 | 109 |149 |107 |610 604                         

The distribution of the cavity ages cen be seen in 

Exhibit 6.2. 

3. The reject figures for the different classes of part 

were drawn from the cumulative scrap report. The 

arithmetic mean number of rejects were compared with 

the mean mould age data but no statistically significant 

correlation could be found between the age of a mould 

and the reject figures for the parts produced from that 

mould; other factors must have been more important 

than the simple age or use which was meade of the mould. 

The major findings of this exercise can be summarised as: 

1. Compression moulds were, on average, three times older 

than the average injection mould. The distributions 

for compression moulds were strongly negatively skewed 

showing that the compression moulding process had been 

established for a considerably longer period than the 

injection moulding process. Generally any new medium 

or high volume business which was obtained after the 

establishment of the injection moulding section was
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commissioned for injection moulding; an embargo on 

the purchase of new compression tooling was issued by 

the Product Manager. Only occasional replacement of 

damaged compression tooling was allowed. 

The distributiors therefore reflect the gradual change 

which had occurred as the majority of Lockheed 

business had been transferred from compression to 

injection moulding. 

2. The discovery that the compression moulds were so old 

raised questions about the condition of the moulds and 

the extent to which tool condition: contributed towards 

reject levels. A major exercise was undertaken to 

determine tool conditions and indicate which moulds 

could be refurbished, which were satisfactory and which 

must be scrapped. Ata later stage in the project a 

full time tool control section was established whose 

role was to determine and maintain the conditioning of 

all tooling (including Iockheed compression moulds) in 

the North Factory area. 

Finishing Equipment 

Although the majority of the finishing equipment was 

relatively aged and had zero book value (with the exception 

of the Wheelabrator) there appeared to be few problems 

associated with its operation. The simplicity and ease of 

maintenance of the majority of the equipment ensured 

relatively low downtime. In addition the majority of 

finishing scrap could be attributed to incorrect setting-up 

(generally of lathes) rather than wear on the machines 

inherently producing scrap.
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6.3 The Establishment of a Small Order Section 

In the last quarter of 1975 it was decided by the Dunlop manage- 

ment to establish a small order moulding section, which could be 

expanded to incorporate finishing facilities at e later date. 

The reasons for this move can be classified into psychological, 

operational and administrative categories: 

6.3.1 Psychological 

When the small order section was incorporated in a high 

volume production section there had always been a tendency 

to concentrate on high volume production to the detriment 

of low volume production. Production supervision did not 

always devote as much time to ensuring that the standard 

processes were being followed on low volume production with 

a high scrap level being the consequence (low volume 

production is rather less automated than high volume and is 

therefore more dependent on operator skill). Similarly, 

whenever there were process or equipment problems the low 

volume one always came low down in the process engineering 

and maintenance engineering priorities; this often 

resulted (it was felt) in greater downtime than was strictly 

necessary. 

Dunlop management believed that by initiating a physical 

separation there would be a reduced tendancy to think of 

small volume production merely as the 'tail end' of the 

total production but rather to consider it as a separate 

and important entity. It was also felt that separation 

would encourage a study of a much neglected area and allow 

easier identification of the major problems associated 

particularly with small volume production in Skelmersdale.
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Operational 

Small order production had been regarded for some 

considerable time by production management as a restriction 

on efficient high volume production by taking up scarce 

resources when they are required by the high volume 

business. By a physical separation it was hoped that the 

small batch, low running time to set-up time production 

could be concentrated in an area which was more able to 

cope with it, leaving the long running production to be 

achieved unhindered. 

Administrative 

As long as small order production was undertaken in the 

same area es high volume production it was difficult to 

determine the operating characteristics of small orders 

both in physical and cost terms; the figures obtained. for 

the complete section reflected the operating characteristics 

of the high volume operation 'swamping out! the small 

volume results by sheer weight of numbers. For example, 

reject figures and overhead apportionments were calculated 

for the complete section; even if the small order figures 

were significantly deviant from eH, large order figures 

they would not affect the overall performance figures 

appreciably. 

Standard times and costs were determined for the complete 

operation; for small orders this can result in a 

considerable underestimation of set-up and wasteage 

allowances, ao 7 i‘ 

By physically separating small volume from high volume 

production it was hoped that an administrative separation
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would also be achieved which would enable more meaningful 

  

performance yarameters to be set. In addition a physical 

Separation was expected to assist an effective cost control 

to operate; cost reports for the complete production area 

were of only limited value since the high volume figures 

tended to dominate the results. 

  

iscussion of the Jecision 

The decision made by Dunlop management to establish a 

separate small order moulding section illustrates the 

essential difference in arproach between the pragmatic 

managerial style and that reouired by a more rigorous 

academic discipline. The decision was made with little 

conerete evidence to suggest that it would be a worthwhile 

exercise; it relied mainly on the instinctive feelings of 

the production management. 

The author was requested by the management to determine 

what moulding resources would be required and how they should 

be used (in terms of number of operatives and shifts operated). 

The resource estimation was to be besed upon the Cuarter 

Platen standard time approach which was being developed at 

the time of the decision and the then current six month 

tentative oma schedule. A more trustworthy forecast of 

future demand would have been preferable (ena was later 

undertaken - see Chapter 9) but limited time did not permit 

a@ more rigorous approach to be adopted for the decision. 

The exercise was also used to evaluate the alternative 

approaches which had been sugzested to load the platens and 

determine product moulding standard minute values (see 

Chapter 7).
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Whilst the decision to establish ae separate moulding 

section was not based upon very firm data, it must be 

admitted that the existence of a serarete section did 

facilitate the imvestigation of small order production 

performance; whether any increase in the efficiency of 

operation was achieved was difficult to determine.
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CHAPTER 7 

  

7o1 Rationale 

7.2 Objectives of the Investigation 

7.3 Generation of Alternatives 

7.4 Quarter Platen versus Half Plater Loading 

7.5 Estimation of Small Order Moulding Resources 

7.6 Quarter Platen Costing 

7e7 Discussion 

7el Rationale 

In the last ouarter of 1975 it was decided, after discussion with 

the Product Manager, Mill and Moulded Products Group, that the 

existing system of scheduling and particularly costing, compression 

moulded production was unsatisfactory. The major reasons for 

dissatisfaction with the existing costing and scheduling system were: 

7.1.1 Problems with the Existing Svstem 

7el1.1.1 Platen Loading 

The Industrial Engineering Department provided the 

Accounts Department with two standard times for each 

part: the standard stripping time per cavity and 

the press constants (the total standard time to 

open and close the presses which were used for 

compression moulding). The nest size of the moulds 

was also provided, i.e. the maximum number of 

cavities of that type which could be loaded on a 

standard 18" square platen. To determine the 

standard minute value per hundred parts the press 

constants were divided by the nest size, added to
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the cavity stripping time and multiplied by 100. 

(In order to obtain more easily handled times, 

standard times in the department were generally 

quoted in terms of time/100 parts). 

The underlying assumption behind this approach’ was 

that the press was always fully loaded at all 

times (relying on the Production Planning and 

Control Department to fill the platens with 

compatible parts). The system did not consider 

whether the tooling (which was purchased by the 

customer) was available in order to achieve this 

ideal. Since the selling price wes partially 

determined by the cost to Dunlop, end the cost 

very dependent on the cost of moulding, it was 

essential that this cost should have been based 

upon what was realistically achievable rather than 

the lowest possible (theoretical) cost. 

Unoceupied Time 

The amount of unoccupied ('process') time was also 

dependent upon the availability of tooling; with 

one man operating several machines it was not 

always possible to schedule each machine such that 

the man spent no time waiting for the next machine 

to open. The existing system did not allow for any 

unoccupied time. 

Blank Confusion 

With the existing system used to schedule compression 

moulding any number of different parts could be
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loaded on a single platen (with the constraint 

that no man should be asked to work a set up with 

more than 17 different part types in total). 

There was considerable evidence in the form of 

ouality control reports to suggest that incorrect 

blanks were sometimes loaded into the moulds. Not 

only did this confusion affect the ease of mould- 

ing and finishing (due to insufficient or excess 

rubber to make the part) but also constituted a 

potential safety hazard, since, if the wrong 

compound were used for seals, premature failure in 

operation could result. 

It was therefore felt desirable that the number of 

different parts operated on each machine should be 

restricted as far as was practicable. 

701.2 Specification of New Costing Approach 

Given the weaknesses of the existing system which was used 

to determine standard minute values it was possible to 

specify the general characteristics of an improved approach: 

@ 

71.2.1 It should be as simple as possible to operate. 

7el.2.2 It should reflect the potentially achievable tooling 

for each part so that the customer was offered a 

choice of:— 

(i) High capital investment (in tooling) and lower 

piece part price. 

(44) Low capital investment and higher piece part 

price.
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7.1.2.3 If, because of the limited availability of tooling, 

the operative must be unoccupied during the work 

cycle this time should be costed and included in 

the variable cost calculation. 

7el.2.4 As little change should be made to the existing 

system as possible to reduce the need to retrain 

staff to handle the systen. 

7e2 Objectives of the Investigation 

Since the introduction of the new approach to costing was intended 

to coincide with the establishment of a separate small order 

moulding section the exercise to design the labour costing system 

had @ secondary objective to determine whet moulding resources, in 

terms of men and machines, would be required to meet the likely 

demand for snall orders (see Chapter 6). 

The objectives of the exercise could therefore be summarised as: 

7.2.1 To determine different alternative approaches to labour 

costing which would posses the characteristics outlined in 

section 7.1.2 and assess the alternatives in terms of 

operating implications and costs. 

7.2.2 Using the standard times obtained from the alternative 

chosen, to determine the resources, using this method of 

platen scheduling, which would be required to meet demand. 

7.2.3 To design and implement the system for the financial year 

commencing January 1976.
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Generation of Alternatives 

It was suggested by the Product Maneger (iill and Moulded Froducts) 

that a suitable base upon which to build a standard lebour cost 

would be platen area. In effect the customer would be sold a unit 

of platen area, in units of + or $ platen, which could be used 

economically (or uneconomically) depending upon the number of 

moulds purchased for a part. One unit of platen area would be 

allocated per part and the customer could purchase as many moulds 

as he wished, from one cavity to the maximum reouired to fill the 

3 (or $) platen. The greater the number of cavities per + (or 4) 

platen the lower would be the standard minute per part and the 

unit price charged to the customer would be reduced (if a cost - 

plus pricing policy were in operation). 

The choice of + or $ platen as the unit of miaten ‘area was made 

because it was felt that this represented a reasonable area in 

view of the relatively low annual schedules for compression parts 

and the tooling which was available. Any area larger than + pleten 

would have required the customer to purchase a large number of 

cavities which would not have been justified by the likely schedules, 

even if it made better use of the press area, and would have 

einen avery large number of mould changes to be made each week. 
e 

In addition it was suggested that the double daylight presses 

should be modified to operate only as single daylight with external 

stripping since it was felt by the Engineering Department that 

many of the platen jamming and distortion problems could be over- 

come by this method of operation. The author was asked to evaluate 

the feasibility in terms of cost of operation for single daylight 

operation for both ouarter and half platen loading schemes.



74 

- 170 - 

For the sake of simplicity it was decided to limit the number of 

different parts handled by any one operative to 16. Thus, if a 

quarter platen/part approach was adopted one man could operate 2 

double daylight presses or 4 single daylight presses; for half 

platen operation one man could operate 4 double daylight presses 

or 8 single daylight presses. 

The initial investigation was confined to a comparison of ouarter 

versus half platen moulding; a comparison between double daylight 

and single daylight operation was made at a later stage. 

Quarter Platen Versus Half Platen Loading 

7.4.1 Methodology 

74.1.1 The tentative 6 month schedule (period 8, 1975 to 

period 3, 1976) provided by Automotive Products 

was taken as representative of demand for 

compression moulded products. 

7-4.1.2 The number of cavities available for each part 

number listed as the schedule was determined from 

Process Engineering Department records, together 

with the nest size (the number of cavities which 

could be fitted on a platen) and stendard cure 

time. 

7.4.1.3 The standard stripping times for each part were 

obtained from the Industrial Engineering Department 

records. 

7.4.1.4 By dividing the nest size by 4 (2 for half platen 

approach) the potential maximum number of cavities
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which could be leaded on a - (4) platen was 

determined and compared with the actual number 

of cavities available. The smallest of the two 

figures was teken as the ¢ (2) platen loading,(n). 

Any cavities in excess of that number required to 

fill ¢ (4) platen were disregarded for the purposes 

of the calculation unless there were sufficient 

cavities to fill an extra complete unit of platen 

area. 

7.4.1.5 The annual call-off for each part was increased by 

the average reject figure obtained from the 

cumulative Reject Report for 1975. Using the total 

moulsing requirement so obtained two weighted 

averages were calculated; the weighted everage 

number of savities per + (4) platen end the weighted 

average stripping time to load and unload each part 

on the platen. 

The results of this exercise were: 

z Platen 4 Platen 

Meen Cavity Stripping Time 
(basic minutes) 0.086 0.086 

Average Cavity Loading Per 
Unit Platen Area (n) 5200 4.00 

74.2 Calculation of Cycle Times 

To average cycle time for the two types >f press loading 

could be calculated using the formula: 

Cycle Time = fx (S.N. + P)s¥](1 +RA)(1 4 cA) 
(sta minutes) 

Where:
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N 

x 

Siiger 

No. of platens/rpress = 2 (for double daylight operation) 

Stripping Time/Cavity = 0.086 tasic mimtes 

No. of Cavities/Flaten = 4n (} platen), 2n (+ platen) 

Platen Constants = time to open and close the press = 

0.316 basic mins/platen 

Cure Time 

RA = Rest Allowance = 18% (a negotiated all-wance for the 

whole department) 

CA = Contingency Allowance = 7% (from Industriel Engineering 

Department Incentive Scheme). 

Standardisation of Values 

7.4.3.1 Cure Time 

At the start of the investigation cure times for 

compression moulded parts ranged from 8 minutes to 

14 minutes. The reasons for this variation were 

not clear, but it was suggested that the differences 

in the cure times could be more easily explained in 

terms of the attitudes prevalent at the times of 

introduction of the parts to the Department than to 

any particular technical requirement of the 

products themselves. In an attempt to standardise 

the cure times an exercise was undertaken by the 

Technical Department to determine whether a single 

standard cure time could be introduced for all 

compression moulded products. 

As a result of the exercise it was found that all 

parts could be manufactured satisfactorily using a 

seven minute standard cure time with the exception 

of four parts.
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Since all four parts were 'pin-table' stripping 

yarts which were not to be included in the Small 

Order Section (see section 7.4.3.2) no particuler 

problem was presented by the cure time; a standard 

7 minute cure was assumed for the calculations. 

7.4.3.2 Pin-Table Stripping 

After examination of the schedule and stripping 

methods it was recommended that pin-table stripped 

parts (see Chapter 6 for description of process) 

should not be included in the Small Order Section. 

The major reasons for this recommendation were: 

(1) Special equipment was required for the presses 

(the pin-table itself) and yet pin-table work 

formed less than 3% of the then current 6 

month schedule. 

(2) . Making full use of existing tooling, a pin- 

table press could not be run in conjunction 

with another press which used a more 

conventional form of stripping (air line or 

plies) without very high machine interference. 

(The average pin-table set-up required 11 

panies of outside work to fit into a 7 

minute cure). 

In order to run a pin-table set-up in 

conjunction with a conventionally stripping 

press without high intermachine interference 

would have required: 

either (i) An extended (and unnecessary) cure 

time on the other press,
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or (ii) Underutilisation of potential pin- 

table tooling. 

After the examination of potential cure times 

for steam compression manufactured products 

part types were found which could not he fitted 

into a standard 7 mimite cure; all of these 

parts were pin-table stripped parts with 

minimum potential cure times for the available 

equipment of 10 minutes, 9 minutes and 8 

minutes. Thus in addition to the longer than 

norma] work content an abnormelly long cure 

time would also have to be operated. 

Quarter (or Half) Platen costing could not be 

used for the pin-table parts since it was not 

possible to produce more than one part type 

from each platen; the pin-table configuration 

was unioue to each type of part. If more 

than one part type were to be produced from a 

single pin-table the moulds end pin-tables 

woulé have required redesign - an expense 

which the projected revenue did not justify. 

Certain managers at Skelmersdale (notably the 

Product Manager) were reluctant to lose what 

they felt might be a potentially large area of 

business (even if the current schedules did 

not suggest it). Two alternatives were then 

suggested which would enable some control to 

be kept of pin-table business in view of 

future developments, The alternatives were: 

(i) To run a separate pin-table press on a 

one man/one machine set up as the
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schedule reouires (possibly in the 

Prototype Section). 

(ii) Disposal of the parts to a moulding 

contractor who already sub-contracts for 

Dunlop on certain difficult parts. If 

the demand for pin-table parts were to 

increase to a level which justified a 

full time set-up in the plant, the work . 

could be brought back into the factory. 

After examination of the alternatives, it was 

decided that alternative (i) should be adopted; 

pin-table parts were to be manufactured as the 

schedule required in the pre-production 

(prototype) section, prices being charged at 

the prototype rate. 

Cavity Stripping Times 

An examination of the cavity stripping times for 

parts on the schedule revealed a very large spread 

of times for parts which was not justified by the 

range of parts under consideration; very similar 

parts with the same stripping method often had 

widely differing stripping times. Two possible 

explanations were suggested: 

7+4.3.3.1 Many of the compression parts had not 

been re-examined by the Industrial 

Engineering Department for several 

years. It was the practice to negotiate 

the 'standard' minute values in product- 

ivity agreements; this often resulted
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all standard times being reduced by an 

agreed factor for a particular class of 

yarts. When a new product was intro- 

duced subsecuent to the productivity 

agreement the standards determined for 

the parts were not factorised. Thus as 

time went on the 'standard' times for 

the older perts became increasingly 

removed from the 'time’ standard. 

Different assumptions (in terms of platen 

loading, number of machines operated by 

one man etc.), had been rade by the 

Industrial Engineering Department in 

determination of the standards at 

different: times. Little apparent attempt 

had been made to ensure that all the 

standards had the same base.. 

The Industrial Engineering Department was 

therefore asked to determine the standard 

stripping times for two classes of parts 

- those for which plies were used to 

remove the finished part from the mould 

(Class A) and those which relied upon a 

high pressure air line for part removal 

(Class B), MTM 2 patterns were used in 

the determination of the standard times. 

The results of this exercise were:
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= PLATEN| + PLATEN 
LOADING LOADING 

Average Cavity Loading 5.0 4.0 
per unit area ‘ " 

Average Stripping Time 0.096 0.096 
per part (Basic Minutes)     
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Class A - plier strip 

(i) 4 cavities/ platen = 0.106 Bn/cavity 

(44) 5 cavities/d platen = 0.101 Bn/cavity 

(iii) 6 cavities/% platen = 0.098 Bu/cavity 

Class B - air line strip 

(i) 4 cavities/+ platen = 0.079 Bm/cavity 

(41) 5 cavities/d platen = 0.075 Bm/cavity 

(iii) 6 cavities/+ platen = 0.072 Bn/cavity 

A similar exercise was undertaken to 

determine the cavity stripping times for 

half platen loading. Applying the 

scheduled volume as a weighting factor 

for each class of part the average 

stripping times and cavity loadings were 

determined, shown in Exhibit 7.1. 

Class A 

No. of parts = 31 

Volume (including scrap) = 271377 parts 

% of total volume = 76% 

Class B 

No. of parts = 12 

Volume(including scrap) = 84503 parts 

% of total volume = 24% 

7.4.4 Comparison of Different Loading Systems 

There was now sufficient trustworthy information to compare 

the performance of the two machine loading systems for 

different numbers of cavities (n) per unit area. The 

evaluation was perfommed for three possible situations:
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* With the existing tooling which was available for quarter 

and half platens. 

* With the possible purchase of extra tooling to increase 

the average cevity loading per unit platen area. 

* With the transfer of relatively high volume perts to 

injection moulding. 

74.4.1 Existing Tooling 

7.4.4.1.1 Direct Labour Cost/Part 

Cycle Time = fk(s.x. + P)+¥] (14RA)(1+CA) 
(std mins 

N = No. of Cavities/Platen =2N 

where n = no. of cavities per unit area 

Z = no. of unit areas per platen = 

4(4 platen), 2(4 platen) 

S = Stripping Time/Cavity = 0.096 

basic mins/cavity 

cycle. Time = [2(0.096 x Zn + 0.316)+ 7 
(std mins) 

(1.18)(1.07) 

= 0.242 Zn + 9.636 

Cycles/Shift = Time Available/Shift 
Cycle time 

Time Available/Shift = (480 minutes - 14 

minutes'empty out' allowance)= 466 std mins. 

Cycles/Shift = 466 
(0.242 Zn + 9.636) 

Parts/Shift = Cycles/Shift x Parts/Cycle 

Parts/Cycle = 2 Zrii 
(complete set up) 

where M = No. of machines operated per man 

Parts/Shift = 466 x 2 Znit 
(0.242 Zn + 9.636) 

= 932 ZrM 
(0.242 Zn + 9.636)
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Labour Cost per shift = £11.33 Fi 
(From incentive scheme at std perlormance ) 

Labour Cost/part 

  

0.294 4 11.714 pence/part 
pt ani 

= 1fi (0.294 + 11.714) 
an 

For 3 platen M=2,Z=4 

Cost/Part = 0.147 + 1.464 
(p) n 

For ¢ platen M = 4, Z = 2 

Cost/Part = 0.074 + 1.464 
(p) n 

The cost/part for different values of n 

is calculated in Exhibit 7.2. 

The results of the comparison may be seen 

in Exhibit 7.3. 

In terms of direct moulding labour cost 

and with the existing tooling, the half 

platen machine loading system appeared 

to be as economical as the quarter platen 

system. Labour costs could not be 

considered in isolation however, for the 

half platen loading system reouired one 

man to operate four rather than two 

machines; machine running costs per part 

are likely to be higher for the half 

platen operation.



ATEN LOADINGS 

  

  

n AVERAGE 

  

ULDING LABOUR CCST(PART(p/part) 
  (CAVITIES 

/EART) + PLATEN LOADING 4 PLATEN LOA 

  

  

a: 1.611 1.538 

2 0.879 0.806 

3 0.635 0.562 

4 0.513 0.440 
(Existing tooling) 

5 0.440 0.367 
(Existing tooling) 

6 0.391 0.318 

7 0.356 0.283          
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Machine Running Coste 

The cost of utilities (process steam and electricity) was 

likely to be higher for half platen than cuarter pleten 

operation; the difference was examined in order to determine 

the effect of the running costs on the product costs. It 

was @lso possible that maintenance costs would be higher for 

half pleten operation, but this was only to be considered 

if necessary, since maintenance costs per machine were 

rather more difficult to determine. 

(1) Steam Costs 

Unfortunately there was no metering of the steam used 

by the Lockheed Department presses et the time of the 

investigation.. It was therefore necessary to use the 

Engineering Department apportionment of steam usage 

for a relevant period and determine the number of 

machines supplied with steam during that period. After 

consultation with engineering and production staff a 

number of assumptions were made? 

* The apportionment of steam usage was fair. 

* The presses were only supplied with steem during 

working days. 

* A press supplied with steam used the same amount of 

steam whether it was being used for moulding or note 

Cost of Steam 

Steam Usage for July 1975 (apportioned process steam, 

whole Lockheed Department) = 342,585 lbs steam. 

q ft? gacl= 1.06 ibs stesus Gascost = 0.1 p/ft-s 

Unit steam cost = 0.106 p/1b steams
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Usage of Steam 

Number of working deys in period = 12 days = 36 shifts. 

Number of machines supplied with steam in period e 6. 

Average usage/machine/shift = 1586 lbs steam. 

Cost/ilachine/Shift = 168p/Mechine/Shift. 

Electricity Cost 

As with steam usage, there wes no metering of the 

presses or sections; usage was only measured for the 

department as a whole. The Engineering Department 

retained records of maximum kilowatt usage for all the 

steam presses used in the Lockheed Department; it was 

this figure which was used to estimate the electricity 

cost per machine. 

Estimated maximum usage for 16 machines (Jan 1974) = 70kw. 

Usage/Shift = 560 kw-hr. Usage/Machine/Shift = 35 kw-hr. 

Unit Electricity Cost (from Engineering Department) = 

1.107p/kw-hr. Cost/ilechine/Shift = 36.75p/machine/shift. 

Totel Utilities Cost 

  

Total cost of utilities/machine/shift = 168 + 38.75 = 

206.75p. Total cost of utilities/shift = 206.75 M. 

From Section 7.4.4.1.1 1 Parts/Shift = 932 ZrM 
(0.242 Zn + 9.636) 

Average Utilities Cost/part = Total utilities cost/ehift 
Total parts/shift 

205275 M (0.242 Zn + 9.636 2.138 
932 Zult EN er 

Direct Labour Cost/part = 0.294 + 11.714 
i Zn 

Utilities Cost/part = 0.054 + 2.138 
Zn 

Sum of Direct Labour and Utilities Cost/part « 

1. (0.054 ZnM # 0.294 Zn + 
ZoM 2.138 M + 11.714)



For ¢ Flaten M=2,Z=4 

Cost/part (p) = 1.999 + 0.201 
n 

For # Platen M = 4, Z = 2 

Cost/part (p) = 2.533 + 0.128 
n 

These formulee were used to determine the direct lebour 

and utilities cost for different platen loedings in 

Exhibit 7.4 (also summarised in Exhibit 7.5). 

7e404.1.3 Discussion 

4s cen be seen from Exhibit 7.5, with the existing tooling 

quarter platen machine loading offered e 21% average saving 

per part when the cost of utilities was considered. Before 

half platen loading was completely abandoned however, it was 

felt that the effect of two possible situations should be 

made to determine whether there would be any chenge in the 

relative edventage of quarter platen over half platen machine 

loading, namely the purchase of extra tooling and the 

transference of the higher volume compression parts to 

injection moulding. 

7+4.4.2 Purchase of New Tooling 

It was suggested that, by purchase of new tooling, the quarter 

pleten machine loading approach mirht not offer such a 

significent advantage over half platen loading. It was also 

suggested that, it a significant saving could be achieved by 

purchase of new tooling, Dunlop might purchase the moulds 

themselves.
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EXHIBIT 7.4 : DIRECT LABOUR AND UTILITIES COSTS | NT PLATEN 
LOADINGS 

n AVERAGE MOULDING LABOUR AND UTILITIES cost (p/part) 
(CAVITIES : 
/EART) = PLATEN LOADING $ PLATEN LOADING 

a 2.200 2.661 

2 1.201 1.395 

3 0.867 0.972 

4 0.701 0.761 
(Average ) 

5 0.601 0.635 

(Average) 

6 0.534 0.550 

7 0. 487 0.490          
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The first stage was to determine the maximum 

number of cavities which could he operated with- 

out intermachine interference (i.e. such that 

the work content of the other machine (s) fit into 

the cure time of the lead machine) and thereby 

maximise labour utilisation. 

For 2 daylight operation the work content of each 

of the other machines (assuming a@ balanced 

situation with the work contents »f each machine 

equal) is given by the equation 

= 2 (SZn + P)(1 4 Ca) 

W = Work Content of each machine(besic minutes ) 

S = Cavity Stripping Time 

Z = No. of unit areas per platen 

n= No. of cavities per unit area 

P = Platen Constants 

CA= Contingency Allowance 

M = No. of machines operated per man 

The percentage unoccupied time UT = Y-(M-1)W 
Cycle time 

For the existing situation: 

(1) RPlaten n= 5 

U = 7 = 4.79 = 15% Unocoupied Time 
14. 36 

(2) #Platen n= 4.0 

U = 7 - 6.96 = 0.3% Unoccupied Time 
11.58 

An improvement in average tooling could only be 

made to the ouarter platen loading system since 

the half platen system would fully occupy the 

operative with the existing tooling.
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A maximum of 7 cavities could be operated with 

the quarter platen system; the maximum being 

determined by the physical size of the platens, 

not the machine interference. 

With 7 cavities/quarter platen the unoccupied time 

would have been reduced to 4% and an average saving 

of 0.114p per part achieved. The capital invest- 

ment required was estimated at £24,000 (300 extra 

cavities at £80 per cavity) which, at the current 

schedule levels, would be paid back in 3+ months. 

Dunlop management however, decided to defer any 

capital investment in tooling until after the small 

order section had been set up and could be seen to 

be operating smoothly. 

Loss_of High Volume Parts 

After discussion with the Product Manager, it was 

decided to determine the effect of the transfer to 

the compression moulding section all parts 

exceeding a 40,000 per annum call-off; with the 

increasing trend towards injection moulding it was 

possible that these parts might be transferred to 

the injection moulding section. The results were: 

Mean } platen loading(excluding higher volume parts) 

= 4.44 cavities/d platen. 

Mean % platen loading(excluding higher volume parts) 

= 3.64 cavities/$ platen.
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Whilst the overall cavity loadings were lower in 

both cases, the relative positions of the two 

systems were not altered; quarter platen loading 

was still favoured. 

Discussion 

The investigations suggested that the ouvarter 

platen machine loading was the most economical 

approach given the availability of tooling (and 

possible changes to that tooling availability). 

Whilst only certain costs were considered in 

choosing the alternative any other costs incurred 

were likely to act tn favour of quarter platen 

loading, namely: 

(i) Machine maintenance costs - there was no 

evidence to suggest that using the half platen 

approach would make the presses more reliable 

than using the quarter platen loading. Since 

the half platen loading required double the 

number of machines to achieve comparable 

levels of production, it was likely that 

maintenance costs would have been considerably 

higher for this method of machine loading. 

(ii) Fixed costs - with double the number of machines 

to achieve the same level of output as quarter 

platen loading a number of associated fixed 

costs would be increased, for example 

depreciation (albeit with aged equipment) and 

costs which are apportioned on the basis of 

the floor area occupied (such as heating,
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cleaning, company costs). 

It wes therefore decided that the ouarter platen per 

part type machine loading system should be used in 

the estimation of resources exercise anc as the basis 

of the moulding standard costing system. 

7.5 Estimation of Small Order Moulding Resources 

4s was stated in Chapter 6, no reliable longer term forecast of 

demand for compression moulded parts was available at the time of 

the decision to establish a separate Lockheed Small Order Section. 

Furtheruore there was not sufficient time to prepare an accurate 

forecast to assist the decision; the 6 month tentative forward 

schedule provided by Automotive Froducts to Dunlop was all thet wae 

available and this wes taken as representative of likely future 

demand (a more accurate forecast was later developed by the author 

for determination of standard budgets - see Chapter 9). The 

resources estimation was therefore based on the number of machines 

end man-hours which were required to meet the 6 month schedule with- 

in that period given different levels of efficiency(machine 

availability). 

A number of assumptions were made in the estimation of the moulding 

resources required: 

(i) That the 6 month tentative forward schedule was represent- 

ative of demand. 

(44) All parts would be produced with a 7 minute cure. 

(iii) That a quarter platen machine loading system would be used 

with each qarter platen containing the average quarter 

platen loading of 5.0 cavities per quarter platen.
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(v) 

(vi) 
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That machine availability would be in the range 60% - 100% 

of total time available. 

The weighted mean stripping time of 0.096 basic minutes 

per cavity was used throughout. 

Either single daylight or double daylight operation would 

be used (i.e. with one set of moulds per press or two sets 

of moulds per press respectively). The major differences 

assumed for single daylight operation were: 

* Platen constants value of 0.350 basic minutes were used 

for single daylight operation (based on Industrial 

Engineering Department estimates). 

* It was estimated by the Engineering Department that a 

single daylight press would use 65% of the steam used by 

a double daylight press and approximately the same amount 

of electricity. 

Methodology 

(1) The standard set-up floor-to-floor cycles were 

calculated using the formula: 

Work Cycle = [il(S Zn+ P)+ ¥} (1+ CA)(1+ RA) 

(2) The total number of parts required in the 6 month (24 

working week) period.was calculated by a aiyi el the 

individual cumulative reject figures to the parts 

represented in the schedule and summing to get the 

total requirement. 

(3) For different levels of machine availability the 

number of standard minutes available per shift for the 

set up was determined and the number of cycles (and 

therefore parts) which could be produced per shift was 

calculated.



7.5.2 

- 193 - 

(4) By dividing the total schedule requirement by the 

number of parts produced per 8 hour shift the 

total number of hours required was calculated. 

(5) Using the shift availability Matrix the work scheme 

which would provide the sufficient hovrs to meet the 

requirement was chosen and the cost of direct labour 

and utilities determined. 

Determination of Resources 

The above described calculations were performed for the 

following set-ups, all using quarter pleten loading: 

Type of Press Set-ups 

Double daylight a man/2 machines, 2 men/4 machines 

Single daylight 1 man/4 mechi nes, 2 men/8 machines 

A sample calculation for 1 man/2 machines, double daylight 

operation will be given. 

Work Cycle = [2 (0.096x4x5.0+0.316)+7] (1-07) (1.16)=14. 48 SM 

Parts produced per cycle = 4x5x2x2 = 80 parts/cycle 

Total Schedule requirement = 355880. 

The direct labour costs were calculated by reference to the 

incentive and shift premium payment schemes (it was assumed 

that when less than three shifts were to be worked rer day, 

the shift scheme chosen would be such that the total labour 

cost would be minimised). The utilities costs were also 

calculated as in section 7.4.4.1.2. Exhibits 7.8 and 7.9 

summarise the results of the calculations for the four 

alternatives which were evaluated.
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EXHIBIT 7.6 : DETERMINATION OF HOURS REQUIRED 

  

  

                    

  

  

LN ee oe TOPAL HOURS Z 
MACHINE |AVAIL- | EMPTY |ovcrms/|Prarts/|HouRS [UCo*S™™? |avatnaBrE |.” AVAIL JABLE OUT [cuton |surpr |peatp|"ORK ee TIME 
ABILITY|FER  |ALL'CE'" ~~ (ams) [SCHEME Sco [USAGE 

(%) |SHIFT |(«INS) eel 

60% | 288 274 18 1440 |1977 | 4 day 2304 86% 
3 shift 

70% | 366 322 22 1760 |161e | 3 day 172 94% 
3 shift 

80% | 384 | 370 | 25 |2000 J1424 | 4 day | 1536 93% 
2 shift 

90% 432 418 28 2240 {1271 | 4 day 1536 83% 
2 shift 

100% | 480 466 32 2560 |1112 | 3 day 1152 97% 
2 shift 

EXHIBIT 7.7 : SHIFT AVAILABILITY MATRIX 

Hours available in 24 weeks: 

SHIFTS/DAY 
3 2 ZZ 

* 512700 1800 900 

Days/Week 4] 2304 1536 768 

Sil ayes 1152 s576         

* NB For 5 dey working a 37% hour week is assumed. 
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SHIFTS OPERABLE TO MEET SCHEDULE, PERIOD 8, 1975 - 
FERIOD 3, 1976 
  

  

  

  

          

MACHINE DOUBLE DAYLIGHT OPERATION | SINGLE DAYLIGHT OPERATION 
AVAILABILITY 

ho Il MAN - 2 M/C/2 MEN - 4 M/C|1 MAN - 4 N/C|2 MEN - 8 K/C 

60% 4 day-3 shift|3 day-2 shift|4 day-3 shift}3 day-2 shift 

70% 3 day-3 shift|5 day-l shift|3 dey-3 shift/5 day-1 shift 

80% 4 day-2 shift|4 day-1 shift|4 day-2 shift|4 day-1 shift 

90% 4 day-2 shift|4 day-1 shift|4 day-2 shift] 4 day-1 shift 

100% 3 day-2 shift|3 dey-l shift|3 day-2 shift|3 day-1 shift 
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a EXHIBIT 710: EXPECTED 
“\ DIRECT LABOUR AND inal UTILITIES COSTS TO 

MEE Ja Thit 
ce 

coor 3 (4) SS 

20007 
4-—_———+ |] man- 2 mAcHINES DovuBLe 

Xx 2men-bmacuinesS SBLRBHT 
OO I mani- HmacHiINESY eine, ¢ 
@——@1 men -¥ macHines ‘OPERAS 
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Resource Reouirenents and Recommendations 
  

As can be seen from Exhibit 7.3 there was very little 

difference in total expected cost for any of the alter- 

natives examined (the small differences between one and two 

man operation are explained by differences in incentive 

shift supplements). Double deylight operetior appeared to 

be marginally more economic than single daylight operation 

  

throughout the entire range of machine availability. It 

was therefore recommended that the smell order moulding 

section should consist of two double daylight presses (with 

possibly one held in reserve) operated by one man per shift. 

Depending on the machine availability either two or three 

shifts per day would be operated. The major reasons for 

this recommendation were: 

7503.1 Double daylight operation offered a slight cost 

advantage over single daylight operation through- 

out the expected range of machine availability. 

7e5.3.2 Maintenance costs were likely to be higher for 

single daylight operation because double the 

number of machines were reauired. Costs were not 

likely to be doubled however, since the Engineering 

Department believed that the frequency of 

individuel machine breakdown should have been 

reduced by single daylight operations. 

753-3 Double deylight operation was the current operating 

method. It was estimated that at least £2509 per 

press would have to be spent to convert the presses 

to single daylight operation; such an expenditure
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would not have been sanctioned unless considerable 

operational savings could be achieved. 

7e5+304 The use of two machines should heve been adequate 

since there was considereble flexibility to 

increases in the schedule if the need arose. Ry 

working the eouipnent for an extra 3 shift day 

(only a four day week was currently needed) an 

increase in schedule of approximately 46% could be 

accommodated before reaching the capacity of the 

equipment (at 60% machine availability). At 80% 

machine availability (a more reasonable target) a 

75% increase in schedule could be accommodated by 

employing extra labour. 

7.6 Quarter Platen Costing 

7.601 For the 1976 Standard Costs 

Having determined the number of machines and type of machine 

loading the author was asked to develop a system which would 

be in line with the specification outlined in section 7.1.2. 

The basic requirement was that the standard ninute value 

generated should reflect the number of cavities available 

for the yarts. 

After discussion with the Product Menager (Mill and Moulded 

Froducts) it was decided that some degree of accuracy and 

sophistication should be sacrificed in order to ensure sreed 

of implementation of the system and simplicity of operation 

in the first year. The following steps were therefore 

taken to determine the standard minute values per part:



(2) 
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A standard floor-to-floor cycle of 16 standard minutes 

was assumed (the standard cycle for the maximum of 7 

cavities/auarter pleten was 16.42 standard mimuites) 

which gave an average standard minute value of 1 su/ 

3 platen. This value was 10% higher than the averege 

weighted figure, but it was felt that the use of 1 su/ 

+ platen would be an easy figure to handle; the 

Product Manager believed that in view of the inaccuracy 

’ of the existing system thet an inherent inaccuracy of 

10% was acceptable in the new approach. 

In order to obtain the standard minute value for a 

particular part the number of cavities available for a 

quarter platen (n) was divided into the stendard 

minute value for one quarter platen. 

Thus: 

SMV/100 parts = 100 where n = number of cavities 
n available per ouarter platen 

The system contained an inherent logical fsult in that 

the standard cycle is based upon an average ouarter 

platen loading of 5 cevities/+ platen; in determining 

the SMV for a particular pert the value of n is used, 

where n may take the value 1-7. The quarter platen 

standard minute value was based upon an average cycle 

which was then used to determine the standard minute 

value for a different number of cavities per ouarter 

platen (n). Whilst this assumption must inevitably 

have led to some inaccuracy the necessity for speed 

was felt to outweigh the disadvantages. 

A list of the number of cavities available for each 

part number on the Manufacturing List was determined 

and sent to the Accounts Department with instructions
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detailing how the system should be operated to determine 

the standard minute velue for each part number (see 

Appendix D). 

7.61.1 Comyarison of Old and New Systens 

The greatest disparity between the old and new 

systems was found where only a limited number of 

cavities is available rer part. The ouarter platen 

system assumed that no other cavities will he 

loaded on the quarter platen, whilst the old syster 

assumed that all the available space on the pleten 

would be filled with other work. 

Perhaps the easiest way to illustrate the 

difference between the two systems is to determine 

the standard minute values for different numbers of 

available cavities using both the quarter platen 

and the conventional method on the same machine 

set-up. 

(1) Conventional Method 

SMV/100 parts = 

= 100(Cavity Stripping Time + Pleten Constant ) 
Value ) 
Fotential ) 
Cavities/Platen ) 

Assume: 

(i) Stripping Time = 0.12 sm /cavity 

(ii) Platen Constant Value = 0.40 sm/platen 

(441) Potential loading per platen (nest 
size) = 28 =P 

(iv) Actual Number of Cevities available 

= Ni, where i = 1.....P/4
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SMV/100 parts = 100(0,12+0.40) = 13.43 SM/100 
2.8) parts Z 

for N= 1....P/4 

(2) Querter Platen Costing 

SMV/100 parts = 100 where N = 1,2,3....P/4 
Vv 

N SMV/100_ parts 

1 100 

2 50 

3 33 

4 25 

5 20 

6 17 

7 14 

The comparison can be seen more clearly in 

Exhibit 7.11. 

As can be seen from Exhibit 7.11, the ouarter platen 

system approaches the conventional value asymptotically 

as the number of cavities increases. The basic 

difference between the two systems can be summarised 

as: 

(i) The quarter platen approach assumed a fixed 

machine cycle irrespective of the machine 

loading. 

(ii) . The conventional system assumed a fixed 

machine loading (maximum) and no unoccupied 

time (even though neither assumption could be 

met with the existing tooling).
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For parts where large numbers of cavities were 

available the quarter platen approech gave @ 

similar moulding standard minute value to the 

conventional approach; only those parts where a 

limited number of cavities were available could 

have standard times significantly increased and 

consequently higher standard costs. If a fixed 

margin pricing policy were adopted the price 

charged to the customer would vary inversely with 

the number of cavities i.e. with the amount of 

investment by the customer. 

A problem with the approach would te encountered 

if the customer should request a number of cavities 

which was greater than that reouired to fill one 

quarter platen; the average standard minute value 

would increase if two or more quarter platens were 

required and yet not fully loaded. (For example, 

if 9 cavities were required when only 7 could be 

fitted to e quarter platen, then two quarter platens 

would have to be occupied with an average loading 

of 4.5 cavities per quarter pleten). A 'saw tooth! 

labour cost curve would therefore be generated, 

with each peak corresponding to the transition from 

full ouarter platens to an average loading which 

was less than the maximun (see Exhibit Wale ie 

It was not felt to be acceptable to pass on the 

‘saw tooth' costs to the customer,since for 

greater investment e higher unit cost would have 

been charged until the next quarter platen was also
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filled. It should te remembered that only the 

moulding labour cost (and any variable chsts 

recovered as a percentage of labour erst) would 

  

te affected by the 'saw tonth' cost function, 

However, 2 50% increase in moulding labour cost 

could still increase the variable works cost by 

approximately 10%. The fluctvation could be 

overcome by one of three strategies: 

a) The customer could be told the minimum number 

  

oi cavities which were reouired to fulfil the 

demand together with the corresponding unit 

price. A unit price could also be auoted 

resulting from the purchase of cavities to 

completely fill the marter platens. for 

example: 

If 8 cavities are required to meet the 

schedule then the unit price resulting from 

8 cavities and 14 cavities should be oauoted 

(if 7 can be fitted on a quarter platen). 

If 3 cavities are required unit rrices should 

be quoted for 3 cavities and 7 cavities. 

The customer would then be left with a simple 

two alternative choice; the decision to 

invest extra capital in tooling can be 

determined by the likely future demand end 

return on investment criteria.



SOT 

(2) The 'saw tooth' cost function could be 

straightened out as in Exhibit 7.13 so 

that the unit price woul 

  

fall monotonically 

as the number of cavities increased. This 

strategy would result in Dunlop making extra 

'profit' for all parts for which the 

purchased number of cavities causes the cost 

function to fall below the dotted line. 

(3) Dunlop could ebsorb e11 the fluctuations in 

cavity-dependent costs itself resulting in a 

Single unit price being cuoted to the 

customer which is based upon the number of 

cavities available up to a maximum of 7 

cavities per quarter platen. 

The author recommended that alternative (1) should 

be adopted since it offered: a benefit to the 

customer from increased capital investment whilst 

restricting the choice to two simple alternatives. 

Dunlop management deferred the decision to 

implement the policy however since they felt that, 

in view of the depressed state of the market and 

and financial difficulties from which Automotive 

Products were suffering, capital investment on 

small order work was unlikely; a price would be 

charged reflecting the current tooling available.
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Inplemen tation 

The quarter platen approach was implemented in 

time for the determination of the 1976 standard 

costs and recommendations were made to enable the 

effectiveness of the systen to be assessed (in 

terms of actual and standard labour costs). Due 

to lebour shortage in the first two months of 

1976 end considerable machine breakdowns, few 

parts were manufactured on the Small Order Section 

which had been established; by March 1976 Dunlop 

management decided to replace the ageing double 

daylight steam compression presses with single 

daylisht electrically heated 'Hydramould' presses. 

Whilst the quarter pleten approach was appropriate 

to this form of production the figures used in the 

determination of the moulding standard minutes were 

based on the obsolete production method. In 

addition the single platen operation (and 

different press opening and closing times) the 

higher temperatures availeble with electric heating 

enable cure times of 3 minutes to be achieved 

without difficulty. 

At the start of the operation of the Sms]1 Order 

Section no standard times were available; the 

Section operated in this manner until October 1°76. 

Whilst some modification of the standard times wae 

attempted by the author in order to assess actual 

performance (see Chapter &), the standard times 

derived for steam compression remained unchanged
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until January 1977. It was the policy of Dunlop 

to alter standards (as incorporated in standard 

costs) only once per year; the standard times 

derived at the end of 1975 were used in determin- 

ation of costs throughout 1976 despite the fact 

that they were based upon obsolete production 

process which was almost certainly less efficient 

than the process currently in use. It is 

possible to speculate that had the Small Order 

Section been m-re important in the eyes of the 

Dunlop management, then the standards might have 

been altered jearlier! However, in the experience 

of the author there was little inclination to 

alter any standards throughout the year, irresp- 

ective of the importance to the company. Further- 

more, since the standard costs were not used 

Significantly to control production there was 

little pressure from the production managenent to 

effect any change especially if the products were 

overcosted! 

7.6.2 For the 1977 Standard eee . 

In preparation of the standard Cree for the 1977 Standard 

Costs, certain modifications were made to the 1976 values 

in order to ensure that the times obteined were in line 

with the production process used. In addition the 

assumptions which had been made in determination of the 

Quarter Platen approach in 1976 were examined and modifica- 

tions suggested.
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Alternative Approaches 

The Industrial ingineering Department used an 

MT pattern to derive the weighted average floor- 

to-floor work cycle (outside work plus machine 

cycle). From examination of the MTy pattern it 

was clear that there were some actions which the 

operatives must perform irrespective of the 

number of cavities loaded in the press. There 

were other actions for which the total time 

allowed will vary directly with the number of 

parts loaded in the machine. It was therefore 

possible to derive an ecuation to determine the 

floor-to-floor cycle in terms of a fixed element 

(which would not vary with different numbers of 

cavities loaded in the machine) and a variable 

element which would vary in proportion to the 

number of cavities operated: 

Floor-to-Floor Cycle Time = 4.368 + 0.1224 N 
(Standard Mimites) 

Fixed Variable 

Where N = Number of cavities per platen 

Using this formula for a one man/two machine 

set-up it was found that up to 24 cavities per 

platen could be operated before interference 

between the two machines would occur. This figure 

was therefore taken as the maximum which could be 

loaded into any one machine. The MTM pattern used 

was based on the most inefficient method of 

stripping(plier strip of individual parts) so that
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any errors will tend to give the operatives more 

process time rather thar interference. 

Since a cvuarter platen was taken es the unit of 

platen area upon which +he standard times were 

based, there were several different assumptions 

which could be made about the number of cavities 

loaded onto the remaining three auerter platens 

on the machine; these different alternatives led 

in turn to a number of alternative formulae for 

calculation of the standard minute value where n 

cavities are available for a particular part. 

Ts6-2Qe1e1 da terea tire a 

Assumption: Tf n cavities are available 

for one auarter platen it can he sssumed 

thet 211 the other quarter platens are 

also loaded with n cavities, 

Formula: Floor-to-Floor Cycle (FTF) 

= 4.368 + (0.1224 x 4 n) 

SMV/Z platen = FTF 
No. of Quarter Platens 

SMV/part - SMV/d platen - 0.0612+0.546 sm 
n n 

Critique: Alternative 1 suffers from 

the weakness that 211 the other ouerter 

platens will be loaded with the same 

number of parts/ouarter which tends to 

negate the philosophy of treating each 

ouarter platen as a distinct unit of 

productive capacity.
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Alternative 2 

Assumrtion: The maximum possible floor 

-to-floor cycle can be calculated by 

using the number of cavities per quarter 

platen which will allow operation with- 

out machine interference. The flcor- 

to-floor cycle so obtained can be 

divided by the totel number of auarter 

platens in the set-up to give a 

maximum stenderd minute value per 

quarter platen. 

To determine the standard minute value 

where n cavities are available the 

maximum stendard minute value per 

ouarter platen is divided by the number 

of cavities available. 

Formula: FTF = 4.368+(0.1224x4x6)=7.306sm 
for n max) 

SMV(max)/Quarter Pleten = 72306 0.913sm 
@==0.913s 

SMV/part = 0.913 
n 

Critique: This approach is spurious 

since it assumes that all } platens will 

be full (n = 6) to calculate the floor- 

to-floor cycle and then assumes that a 

different number of parts (n= 1... 6) 

will be loaded onto the ouarer platen. 

The approach would only be logically 

correct when all the quarter platens were 

loaded with 6 cavities.
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Ol Ars 

Although this may appear to be a 

‘straw men' it was in feet the method 

used to calculate the 1976 quarter 

platen values, when the maximum 

  

possible cycle (16.4 sm) was divided 

by the total number of cuarter pletens 

(16) +o give 6 ouarter pleten standard 

minute value of 1 sm/ouerter platen. 

Whilst the logical fault wes pointed out 

to Dunlop menagement at the time 7f 

derivation, it was felt that such a 

fault would not significantly affect 

the overall result. 

Alternative 3 

Assumption: Using an approach similer 

to Alternative 3 it can be assumed that 

all the auarter platen are loaded with 

the average number of cavities to 

determine an average standard minute 

value per ouarter platen. This figure 

may then be divided by the number of 

cavities available (n) for any cuarter — 

platen to determine the standard minute 

value per part. 

Formula: 

Weighted Average floor-to-floor cycle 

= 6.57 sm (for an average of 4.5 

cavities/atr platen). 

Average SMV/otr platen = 0.82 sm 

SMV/part = 2.82



* 
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Critique: Since this approach is very 

similar to that used for Alternative 2, 

it also suffers from the same logical 

fault; a particular loading is being 

assumed to calculate the floor-to-floor 

cycle and then a different value of n 

(n= 1... 6) is used to determine the 

average standard minute value per part. 

The approach will therefore only give 

the correct value when the number of 

cavities available for a particular 

part (n) is equal to the average quarter 

platen loading (4.5 cavities/atr platen). 

Since it is impossible to have 45 

cavities the approach can never give the 

exact answer. 

7.6.2.1.4 Alternative 4 

Assumption: If n cavities are available 

for the cuarter pleten in question it 

might be assumed that the remaining 

ouarter platens on the machine are 

loaded with the maximum possible number 

of cavities (6). 

Formula: Total platen loading = 18+17 

Floor-to-floor cycle = 4.368+(18+n)0,1224 

Average Time/qtr platen 

= 4.368 + (16+n) 0.1224 
8 

SuV/pert = 4.368+(16+n)0.1224 = 0,621 +0,0153 
n 8n sm
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7-60261.5 

Critique: Whilet Alternative 4 does not 

suffer from the logical inconsistencies 

of Alternatives 2 ana 5, an assumption 

is still made about the number of 

cavities loaded on the other aquerter 

platens in the set up. If therefore 

does not tread each ouarter platen as a 

distinct unit of productivity capacity. 

Alternative 5 

Assumption: The total floor-to-floor 

cycle is dependent both upon the number 

of cavities operated on the lead machine 

and a constant factor which does not 

vary with machine loading. The average 

amount of constant per quarter platen is 

fixed, since the number of quarter 

platens in the set up is fixed and the 

variable element will vary in direct 

proportion to the number of cavities 

loaded on the platen. It is therefore 

possible to derive an equation which 

expresses the total standard minute 

value of the cuarter platen in terms of 

a fixed and a variable element. 

Formula: Floor-to-floor cycle = 4.368 

+ 0.1224 N where N = total mumber of 

cavities on the platen, 

Constent/gtr platen «= 4.368 = 0.546 sn/ 
8 qtr pleten
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The total SMV for the quarter platen = 

Fixed element + Variable element 

= 0.546 + 0.1224n 

The SUV/part = UV/atr platen = 
n 

0.546 + 0.1224 
n 

Critique: Alternative 5 appears to 

_ offer the best approach to the 

caleulation of the moulding standard 

minute value since it makes no assump- 

tion about the loadings on the remaining 

7 ouarter platens to be onerated. Thus 

each ouarter pleten is regarded as an 

independent unit of productive capacity, 

the ariicsency of which will depend on 

the degree of investment by the 

customer. 

A comparison of how the five.alternatives differ 

with different numbers of cavities available is 

shown in Exhitits 7.14 and 7.15. 

Recommendations and Implementations 

The author recommended that Alternative 5 should be 

used for determination of the 1977 standard costs, 

since it made no assumptions about the cavity 

loadings on the other -narter platens. However, 

Dunlop management decided to implement alternative 

-3 for the 1977 standard costs. They gave their 

reasons as follows:
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EXHIBIT 7.14 +: PERFORMANCE OF THS DIFFERENT ALTERNATIVES 

  

  

  

n ALTERNATIVES (SM/PART) 
(caviTtzs/ 
PART) 1 2 3 4 5 

i 0.61 0.91 0.82 0.84 0.67 

2 0.33 0.46 0.41 0.43 0.40 

5 0.24 0.30 0.27 0.29 0.30 

4 0.20 0.23 0.21 0.22 0.26 

5 0.17 0.18 0.16 0.18 0.23 

6 0.15 0.15 0.14 0.15 0.21                
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EXHIBIT 715. : PERFORMANCE OF THE 
DIFFERENT ALTERNATIVES   

Or 
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Alternative 3 was logically identical 

to the system used to determine the 

1976 values; no change in the method 

of calculation was required and there= 

fore it was felt that fewer mistakes 

would be likely to be made by Accounts 

Department staff than with a new method 

> 
of calculation. 

The approech used in the determination 

of Alternative 3 was consistent with 

the incentive scheme which was to be 

introduced at the same time; a fixed 

floor-to-floor cycle was to be assumed, 

based upon the average cavity loading. 

Whilst the assumption of a fixed cycle. 

could not be justified in industrial 

engineering terms, it was felt that the 

introduction of a single cycle would 

assist efficiency by making the whole 

approach more simple. The author 

disagreed with this philosophy, for he 

felt that the assumption of one fixed 

cycle on paper did not automatically 

result in a fixed cycle being achieved 

on the shop floor. He believed that 

since the facility existed to determine 

  

the floor-to-floor cycle for each 

machine loading, it should be used to 

monitor efficiency. Dunlop management
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unfortunately ignored this argument 

and implemented the fixed floor-to- 

floor cycle. 

Alternative 3 offered a much higher 

standerd minute value than Alternative 

5 at the low cavity availabilities, 

which in turn would be reflected in 

higher costs (and ultimately prices) 

for those products for which only a 

small number of cavities was available. 

The use of such an argument to justify 

the choice made illustrates the 

{Giinttates orands standard times which 

was generally prevalent at Skelmersdale 

during the investigation; standard 

minute values (ana consequently costs) 

were manipulated by management to assist 

the achievement of subsidiary objectives 

such as regulation of prices or tighter 

content of production management. 

Standards were rarely regarded as 

objective, realistically achievable 

targets but rather as instruments of 

political manirulation, 

The author's objections having been 

overruled, the fixed cycle ouarter 

platen costing and scheduling approach
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was continued into 1977, based on an 

average cavity loading of 18 cavities 

per platen (4.5 per quarter platen). 

An incentive scheme was simultaneously 

introduced based on the average cavity 

leading of 18. 

Unfortunately, due to a mistake in the 

Industrial Engineering Department, the 

scheme was introduced with a maximum 

loading of 18 rather an average of 18. 

4s a result the shop floor refused to 

work more than 18 cavities yer platen 

and the average machine loading fell to 

14 cavities per plate; (cre)aersea 

little could be done to rescind the 

decision. Thus, the average mimte 

value per part for 1977 was greater than 

the standard minute value by approx- 

imately 8% 

The quarter platen approach used at Skelmersdale must be regarded 

as a mixture of success and failure. That a svstem was introduced 

which generated standard minute values (and labour ensts) which 

were realistically achievable must be regarded as a successful 

outcome; the relative simplicity of administration compared to 

the superceded system of determination must be regarded as an 

additional bonus.
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The approach has fallen short of the author's expectations mainly 

in the implementation stages. During 1976 it was disappointing 

that there was little encouragement from Dunlop management to 

modify the values in line with process changes; that such 

encouragement was not forthcoming may well be due to the fact that 

the standard times were not used to measure and control production 

performance in any detailed way. As will be described in Chapter 

10, the cost control system used at Skelmersdale was rudimentary, 

with total Gepermencad labour cost variances produced only ona 

monthly basis. The main purpose of the standard costs used in the , 

department was to value stock and therefore alterations in standard 

values were given relatively low priority. 

The’ overall low priority given to the Small Order Section by 

Dunlop management ray further explein why the most accurate 

alternative (Alternative 5) was rejected for the 1977 standard 

costs - the extra effort required to operate a slightly different 

formula was not considered to be worthwhile. The low priority 

given to the Small Orders may also explain why the cost control 

system proposed by the author to operate in conjunction with quarter 

platen derived costs was never fully implemented. It might also 

be worthwhile to speculate that, had such a system been implemented, 

a level of cost control would have been possible in the Small Order 

Section which could not be matched in the rest of the department. 

In order to determine the actual operations efficiency of the 

section the author was therefore forced to perform a series of 

‘one-off' exercises as described in Chapter &.
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Had a cost-plus pricing policy been adopted simultaneously with 

the auarter platen approach the customer would have been asked to 

pay a unit price which reflected the degree of his investment in 

tooling. However, as has been explained in Chapter 5, a ‘product 

group margin'/historical cost=plus approach was used, i.e. prices 

were determined not on an individual comparison of costs with 

prices, but rather by a comparison of total revenue for a product 

group (for example all Small Orders) with the total variable costs 

for that group. If the overall contribution level was felt to be 

inadequate a blanket increase was applied across the whole range 

of product prices; the price structure therefore reflected the 

price structure of several years before, when prices had been 

determined by an individual comparison of price and cost. 

The overall effect of introducing 'ouarter platen costing! was to 

increase the variable works cost of certain products (those with 

only a limited number of cavities available) whilst leaving other 

products initially unaffected (those with large number of cavities 

available). Failure to implement a pricing policy which reflected 

these changes resulted in a lower overall contribution for small 

orders, making small orders less attractive to Dunlop whilst 

leaving the customer totally unaffected. Once again lack of 

relative importance to the total operation must be cited as the prime 

cause, 

In summary therefore, it must be concluded that whilst the 

development of the quarter platen approach was completed success- 

fully, the failure to implement contingent policies for cost control 

and pricing produced a more limited success than might have been 

achieved had the management given greater commitment to the 

philosophy of the quarter platen approach.
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In fact the lack of commitment in the latter stages of the project 

must bring into question whether the stated objectives were 

sincere or whether in fact the reduction of small order contribution 

levels might have made the disposal of that area of business more 

justifiable.
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CHAPTER 8 

Investigation of Actual Costs 

8.1 Objectives of the Investigation 

8.2 Methodology 

8.3 Notes on the Investigation 

8.4 Sectional Performance Results 

8.5 A More Realistic Assessment of Ferformance 

8.6 A Comparisen With The High Volume Section 

8.7 General Discussion 

Objectives of the Investigation 

When a method for the determination of standard moulding labour 

costs had been established an investigation into the actual cost 

performance of the Lockhéed Small Order Section was felt to be 

the next logical step. Using standard variable cost data small 

orders made an acceptable level of contribution towards fixed 

overhead costs. Certain members of the Skelmersdale management 

team claimed that the actual level of contribution achieved was 

censiderably below the standard level due to inefficient operation 

increasing the actual costs to levels well in excess of standard, 

As there was no effective cost control system in operation which 

could confirm or refute this claim (see Chapter 10), an investigation 

was undertaken with the following objectives: 

8.1.1 To determine the actual direct labour cnsts incurred during 

a typical four week period in the Lockheed Small Order 

Section, to compare with the standard budgets and, if 

possible, explain any variances.
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8.1.2 To determine the labour efficiency and machine utilisation, 

, explain any shortfalls, and indicate where improvements 

might be made. 

8.1.3 To determine the actual cost performance, labour efficiency 

and machine utilisation for a comparable period of 

operation for the high volume injection moulding area and 

compare the results with those for the Small Order Section. 

Methodology 

A typical four week period in June 1976 was chosen for the 

Information was obtained from three sources: investigation. 

8.2.1 Direct Operative Work Sheets 

Information obtained: (i) 

(ii) 

(444) 

(iv ) 

8.2.2 Operative Wege Sheets 

Information obtained: (i) 

(44) 

(iii) 

Machine Operating Hours. 

Machines operated during the 

period. Number of parts 

produced (on a part-by-part 

basis). 

Machine downtime-duration and 

cause. 

Standard time per machine cycle 

('"Charge'). 

Total Hours booked. 

Actual Wage Rate (all Small Order 

Section workers were paid average 

earnings since an incentive scheme 

had not been agreed). 

Wages Paid.
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Standard Cost Sheets 

Information obtained: (i) Standard Moulding minute value 

per part. 

(ii) Standard grade and rate of 

moulding operation. 

(iii) Standard shift allowance. 

(iv) Standard moulding labour cost. 

Notes of the Investigation 

8.3.1 

8.3.2 

Capacity 

For three out of the four weeks under consideration the 

Production Planning Department assumed that one man would 

operate three machines simultaneously. The Transport and 

General Workers Union would not allow its members to operate 

more than two machines at any one time. Therefore two 

machine utilisation figures are quoted for the first three 

weeks: (1) that which was theoretically achievable (1 man - 

3 machines) and (2) that which was practically achievable 

(1 man operating two out of three machines). In the fourth 

week management agreed that one man should operate only 2 

machines at any one time. 

At the end of the third week the capacity of the Small Order 

Section was increased with the addition of two electrically ~ 

heated, single daylight McNeill presses to the existing 

three Hydramould presses. 

ages Rates 

As no agreed incentive scheme was in operation during the 

study period, the operatives were paid Average Earnings, 

i.e. the average earning rate achieved on rated work during
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during the previous four week period. Since this implied 

that two operatives of the same grade, working at the same 

level of performance, may receive different wages, a 

separate earnings rate had to be calculated for each 

operative involved. 

Standard Times 

The standard moulding minute values obtained from the standard 

cost sheets were based on the ouarter platen cost calcula- 

tions made for the 1976 standard costs. The calculations 

were based upon the assumption that parts would be moulded 

on steam-heated, long cure time, double daylight Daniels 

presses rather than the short cure time, electrically 

heated presses then in use. The effect of this process 

change in the standard times will be discussed in section 8.5. 

In addition the 1976 Standard Costs included a percentage. 

time allowance for a leading hand. Although this was not a 

normally acceptable accounting practice,the time allowance 

was included in the standard minute value for the part, since 

this was the method used by the Accounts Department to 

calculate the standard cost. Since, at the time of the 

investigation, no leading hand was employed in the Small 

order Section, an adjustment to the standard times was 

necessary when a more realistic assessment of performance 

was attempted. 

Sectional Ferformance Results 

8.4.1 Mechine Utilisation 

From the information obtained from the Operative Work Sheets 

multiple activity charts were drawn up for each machine
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during the study (see =xhibit 8.1). 

The results of this exercise were as follows: 

Machines used: Hydramoulds Nos. 10, 11, 12. 

McNeill's Nos. 3, 4. 

8.4.1.1 Key Results 

2s 
: 

The overall machine utilisation for the period 

was very poor-only 45% of the practically 

available machine time was used for production. 

The trend of utilisation was downwards during 

the period, starting at 70% in Week 1 and 

falling to 20% in Week 4; the situation was 

deteriorating. 

The most significant single cause of the low 

utilisation was the absence of labour to work 

the presses. It was apparent that the small 

order section was considered to be of low 

priority in the Moulding Department; absentee- 

ism in the high volume areas was overcome by 

transfer of labour from the small order section. 

The low priority given to the Small Order 

Section was emphasised in Weeks 3 and 4 when, 

although extra machines were added to the 

section, no labour was made available to operate 

them. 

Machine breakdown was exceptionally high in 

Week 4 (33% of total Machine Time available). 

Again some of this excessive time could be 

attributed to the fact that the Engineering 

Department usually gave priority to the 

rectification of high volume machine breakdown.
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EXHIBIT 8.2 : MACHINE UTILISATION 

  

WEEK 1 } WEEK 2 } WEEK 3 | WEEK 4 TOTAL 

  

(1-4) 

Caen 337-5 | 337-5 | 433-5 | 450.0 | 15585 

(Union Allowed Figures (225) (225) (321) (1221) 
in Brackets) 

Production Hours Booked 157.42 175.23 131550 88.00 552.00 

% Utilisation 47% 52% 30% 20% 35% 
(70%) | (78%) | (40%) | (20%) | (45%) 

Reasons for Downtime 

No. Operator 67.92 55.50 | 225.25 | 194.50 | 543.17 
(20%) | (16%) | (52%) | (43%) | (35%) 

Breakdown 47.00 | 16.92 | 11.75 | 148.50 | 224.17 
(14%) (5%) | (3%) (33%) | (14%) 

Not-in-Production *! 28.33 | 40.00 | 22.50 | 18.00 | 114.83 
3) (12%) | (7%) (4%) (7%) 

Reserved Press “* 23.01 | 48.00 | 33.50 - | 104.52 
(7%) (14%) | (7%) (72) 

Servicing 4200 - 3.00 1.00 8.00 
(1%) (1%) (1%) (1%) 

Miscellaneous 9.32 2.00 - - 11.82 

(34) (17) (1%) 

TOTAL 180.08 | 162.42 | 302.00 | 362.00 |1006.50 
(53%) | (48%) | (70%) | (80%) | (654)                



| 
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Not-in-Production - this term was used rather ambiguously by the 

operators to mean not in production because of: blank shortage; 

machine breakdown; product testing by the Process Engineering 

lepartment, or reserved press. 

Reserved Press - used for the period when the Production Plenning 

Department were assuming 1 man/3 machine operation. The machine 

not in use was the reserved press; when it was agreed that only 

2 presses were to be operated at any one time (in Week 4), the 

capacity of the third machine was not included in the calculations 

of machine utilisation.
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In addition the investigation showed that there 

was a tendancy to classify’a machine as broken 

down for some considerable time after the 

machine had veen repaired (this problem was 

later reduced by ensuring that the Zone 

Maintenance Engineer confirmed the production 

department's breakdown analysis). 

Labour Efficiency 

The output from the Small Order Section in terms of numbers 

of parts was calculated for each week (using Count, Sort 

and Check figures) and was converted into Standard Hours 

Output using the moulding standard minute values from the 

Standard Cost sheets. 

The Production Control Department used different figures to 

Calculate output; a figure of 2.29 standard minutes/charge 

(3.29 standard minutes/charge in the fourth week) was used, 

irrespective of the number of parts loaded on a platen. 

This figure was calculated on the assumption of 18 average 

stripping time parts per platen. Exhibit 8.3 shows the 

labour efficiency attained during the reference period, 

together with a comparison of the planned and achieved 

outputs in terms of number of charges. 

8.4.2.1 Key Results 
  

1. The high labour efficiency (100%) was 

attributable to one major cause; the Standard 

Minute Values used in the Standard Cost(VWC) 

were excessively inflated, since they were 

based on the long cure time steam compression



  

  

  

  

Working)       

WEEK 1 WEEK 2 WEEK 3 WEEK 4 TOTAL 

Actual Output (Std Hrs) 91.66 | 106.25 84.36 59.53 | 341.80 

Actual Production Hours z 
Bosked 99.08 96.50 83.00 62075 341.33 

Labour Efficiency 93% 110% 102% 95% 100% 

Standard Charges Planned 2940 2940 3780 4088 13748 

Stendard Charges Achieved} 976 1096 R64 675 3611 

& Achievement of Plan 33% 37% 23% 17% 26% 

Adj Man/2 Wi a (Adjusted for 1 Man/2 W/o} (sg) | (559) | (sae) | (278) | (560 
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method. An attempt was made to give a more 

realistic assessment of performance by 

adjusting for the inflated SIiV's (see Section 

8.5). 

In addition, since the operatives were not 

employed under incentive conditions at the 

time of the investigation it would not be 

expected that standard performance (B.5. 100) 

would be achieved, but rether some level nearer 

to B.S. 75. Since daywork performance levels 

were exceeded it is reasonable to suggest that 

either the standard tines were incorrect in 

that the workforce was willing to exceed 

daywork performance without financial incentives. 

2. Only 26% of the plenned output was achieved 

during the four week period. The shortfall was 

attributable to the fact that the machines 

were only operated for 35% of the availeble 

time. ven when adjustment was made for 1 man 

- 2 machine operation (rather than 1 man - 3 

machine) only 56% of the possible production 

was achieved. 

Direct Lebour Cost Analysis 

The actual direct labour cost was obtained from the wage 

sheets and was compared with the Standard Labour Cost 

(including shift allowance) for the reference period.
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EXHIBIT 8.4 : DIRECT LABOUR COST ANALYSIS 

  

  

  

        

t + 

WEEK 1 | WEEK 2 WEEK 4 TORAL/ ay 
(1-4) 

Stendard Direct Hour £0, 03010|£0.03010] £0. 03010] £0.03010|£0. 03010 
Rate /Miin AM /Min /Min /Min 

Standard Value of 99.08 96.50 | 83.00 | 62.75 | 341.33 
Output Hrs Ers Ers Hrs Hrs 

ieee 
peanecee Direct Wages | ¢165,52 |e191.89 |£152.36 |£107.52 |€617.29 

cat pirack Weegee £166.78 |£156.27 |£127.97 |£ 87.53 [£538.55 

Actual Direct Wages £0.02805 |£0.02649| £0. 025701 £0. 02375 |£0.02650 
Rate /iiin /ilin /iiin /Mhin /ikin 

Direct Wages Cost (£1.26) | £35.62 | £24.39 | £19.99 | £78.14 

Variance made up of: '. 

1. Direct Wages - £12.19 | £18.01 | £21.91 | £25.79 | £77.82 
Rate Variance 

2. Direct Wages - 5 
Efficiency Variance* (£12.49) | £15.79 | £ 2.11 | (€4.49)| € 0.74 

* Based upon Dunlop 
Standard times        
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8.4.3.1 Key Results 

1. The Small order Section Direct Labour Costs showed 

&@ positive variance of nearly 13% egeinst standard 

during the reference period. This was only reass- 

uring in as much that the Moulding Direct Labour 

Cost, which was used es one of the major determ- 

inants of price levels, wae not exceeded. However, 

es control information to production manegement 

this was highly misleading for two major reasons: 

A. The greatest portion of the positive variance 

was due to the rate variance. A £6/week 

increase in operative wages was included in 

the Standard Coste from Jenuary 1976; in fact 

it was paid only in July 1976. Thus, during 

the period in ovestion (June 1976), a 

positive rate variance would be expected. 

B, Although the direct wages efficiency variance 

was close to zero, it must be remembered that 

the inflated steam compression Standard Minute 

Velues were used to assess efficiency (with 

labour efficiency of 100% one would expect 

zero efficiency cost variance). 

8.5 A More Realistic Assessment of Performance 

As was stated in Section 8.4 the cost figures obtained by the 

exercise did not represent a realistic measure of production 

performance. In order to achieve a more realistic assessment it 

was proposed that the following modifications should be made to 

the figures:
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Reduce the standard direct labour rate to compensate for the 

£6 per week allowance incorporated in the standard cost. 

Estimate the effect of the process change on the standard 

minute values, adjust them accordingly and remove the leading 

hand time allowance. 

8.5.1 

8.5.2 

Effect of £6/week allowance 

Normal working week = 37% hours. 

£6/week = £0.00267/min. 

Standard wage rate = £0.03010/min. 

Adjusted wage rate = £0.02743/min. 

Effect of Frocess Changes 

Taking the standard platen loading of 18 

Standard Steam Compression 
Set-up 

(a) 

(b) 

(c) 

i) 

18 cavities/platen 

2 platens/machine 

1 man/2 machines 

Cycle time per set up 

- 16 SM's 

(e) Production/2 machine 

cycle - 72 parts 

(£) 

(ge) 

Average SM/part - 0.2222 SM 

Add 50% for leading hana 

- 0.3333 SM 

(h) Average SM/part - 0.3333 SM 

SUV (Electric)/SMV (Steam) = 0.1828 
0.3333 

cavities/platen: 

Standard Electric Compression 
Set-up 

18 cavities/platen 

1 platen/machine 

1 man/2 mechines 

Cycle time per set up 

- 6.58 SM's 

Production/2 machine cycle 

- 36 parts 

Average sM/part - 0.1828 SM 

No leading Hand 

Average SM/part - 0.1828 SM 

= 0.55
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Performance Against Adjusted Values 

8.5.3.1 Labour Efficiency 

Total Adjusted Output = 341.80 x 0.55 = 187.99 Std hrs 

Total Production Hours Booked = 341.33 hours. 

Adjusted Labour Efficiency = 55% 

8.5.3.2 Direct Wages Cost Variance 

Total Adjusted Output = 187.99 Std Hrs = 11279 SM 

Adjusted Direct Wages Rete = £0.02743/min 

Adjusted Standard Value of Output = £309.38 

Actual Direct Wages Cost = £538.55 

Adjusted Direct Wages Cost Variance =(£229.17) 

Adjusted Direct Wages Hate Variance = £23.14 

Adjusted Direct Wages Efficiency Variance =(£241.98) 

Discussion of Adjusted Results 

Viewed in the light of the adjusted efficiency and cost 

figures the performance of the Small Order Section was poor. 

The problems associated with the section stemmed more from 

neglect than from the production process itself; insufficient 

attention was paid to ensure +hat assumptions made for 

costing purposes reflected reality or that the section was 

adequately manned. 

If a cost control system nad been in operation the pressure 

fron senior factory management to obtain accurate figures 

may have teen greater, since the system could have been used 

to assess the efficiency of production management. It is 

also likely that production management would not have 

  allowed such poor machi utilisation to occur if a regular  
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reporting system had been in operation. 

8.6 A Comparison with the Hign Volume Section 

In order that the results of the Small Order study could be put 

into perspective, it was necessary to examine the operation of 

the high volume production section for a comparable period and 

thereby determine which problems were unicue to the small order 

production and which were common to both. The results of this 

comrarison may be seen in “xhibits 8.5 - 8.7. 

8.6.1 Discussion of Major Differences 

8.6.1.1 Machine Utilisation 

1. The high volume section operated at a much 

higher level of machine utilisation than the 

small order section (72% compared to 35%). 

The major area of difference was lebour abeenee 

eeism; generally there was sufficient labour 

available to operate the high volume injection 

machines, shortfalls often being overcome at 

the expense of the small order section. It 

should te rememhered however that since the 

small order section employed a much smaller 

number of operatives the absence of only one 

operative in that section would constitute a 

much greater proportion of the total downtime 

than would result in the high volume section. 

the proportion of machine breakdown time was 

greater in the small order section than was 

found in the high volume area (14% compared 

with 8%). The difference could be attributed 

to the greater age of the small order section



EXHIBIT 8.5 : COMPARISON OF SMALL VOLUME AND HIGH VOLUME MACHINE UTILISATION 

mi eAD = 

  

HIGH VOLUME SECTION 

  

Machine Hours Available 

Production Hours Booked 

% Machine Utilisation 

Reasons for Downtime(hrs) 

No Operator 

Breakdown 

Material Shortage 

Mould Cleaning 

Miscellaneous 

TOTAL   
Servicing/iiachine Betterment & 

SMALL ORDER SECTION 

1559 

552 

35% 

543 (35%) 

224 = (14%) 

(0.5%) 

- (0%) 

12 (1%) 

220 (14%) 

1007 = (65%)   

6938 

4983 

12% 

61 (1%) 

553 (8% 

595 (9%) 

232 (3%) 

303 (4%) 

211 (3%) 

1955 (28%)     

EXHIBIT 8.6 : COMPARISON OF LABOUR EFFICIENCY 

  

SMALL VOLUME SECTION HIGH VOLUME SECTION 

  

Actual Output(Std Hours) 

Actual Production Hours 
Booked 

labour Efficiency   
341.80 

341.33 

100%     
4748 

4734 

100% 

  

  

 



Be XHIBIT 8.7 : DIRECT LABOUR COST COMFARISON 

  

SMALL VOLUME SECTION HIGH VOLUME SECTION 

  

  

Standard Labour Rate 

Standard Value of Output 

Standard Direct Wages Cos 

Actual Direct Wages Cost 

Actual Direct Wages Rate 

Direct Wages Cost 
Variance 

Direct Wages Rate 
Variance 

Direct Wages Efficiency 
Variance   

£0.0301 / Min 

341.33 Bre 

£617 

£538 

£0.0263 / Min 

£78.74 (13%) 

£77282 (13%) 

£0.74 (0#)   

£0.0376 / Min 

4747.67 Hrs 

£10,716 

£9,012 

£0.0317 / Min 

£1704 (16%) 

£1676 (16%) 

£31 (0%) 
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equipment and also the extra time incurred in 

waiting for engineering attention in the Small 

Order area. It is likely that the proportion 

of machine breakdown time was underestimated 

for the Small “rder Section since some of the 

time lost due to each operative may have been 

classified as machine breakdown. 

3. A greater proportion of High Volume Section 

machine time was diverted to Frocess Engineering 

Department work. It was not clear from the 

study however, whether this was merely a 

reflection of the higher priority given to high 

volume product development or whether the 

injection moulding manufacturing process used 

inherently presented more production problems. 

4. Material shortage and mould cleaning downtime 

constituted a greater proportion of machine 

downtime for the High Volume Section than for 

the Small Order Section . It is doubtful that 

this reflected a more efficient material supply 

on mould cleaning operation for the Small Order 

Section, it is more Likely that since product- 

ion targets were rarely met by the Small Order 

Section, inefficiency of supply or servicing 

was unlikely to be highlighted. 

Labour Efficiency 

The labour efficiency of the High Volume Section was 

very high (as with the Small Order Section). There 

were a number of possible explanations:
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The basic times may have been 'slack'. As 

considerable Industrial Engineering Department 

time and effort had been devoted to examination 

of this area excessive slack was unlikely to 

be the cause, 

The standard minute values were inflated by the 

addition of a 40% "leading hand allowance' and 

a 20% 'relief operator allowance’. Since the 

number of leading hands was reduced from 1 per 

3 machines to 1 per 8 machines and there was 

only 1 relief operative per shift (as opposed 

to 3 in the standard) the standard times were 

inflated more than was necessary. (The 

inflation of the standard times should not 

have been made for indirect operatives in any 

case - see section 8.3.3). 

The change in manning level also contributed 

towards the positive labour rate variance, 

since fewer highly paid indirect operatives 

were employed in the High Volume Section. 

The average operative earning rate in the High 

Volume Section was 72 standard minutes per hour 

- well above the expected performance of 60 

standard minutes per hour. Not only did this 

increase the labour efficiency, but also 

resulted in a positive labour rate variance due 

to the design of the incentive scheme. (The 

total wages increased only slightly for a large 

increase in operative performance - a 33% 

increase in performance increased earnings by 

only 5%).
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8.6.1.3 Actual Direct Labour Costs 

Both the Small Order Section and High Volume 

Section showed an overall gain against the 

standard direct labour cost for the period under 

investigation. The magnitude of the gain for the. 

High Volume Section was even greater than that of 

the Small Order Section (16% conpared with 13%). 

In both cases it was the rate variance which had 

the greater effect, with the efficiency variances 

near to zero. 

In both cases the majority of the variances 

resulted from costing assumptions which were not 

consistent with actual cost behaviour. In the 

case of the High Volume Section the additional 

factor of above standard operative performance 

also contributed to the positive labour cost 

variance. 

General Discussion 

The investigation into the Small Order Section performance identified 

problems which could be classified under the broad headings: 1) 

lack of administrative concern and 2) inadequate control of the 

production acca At the time of the investigation no incentive 

scheme was in operation; it was a further 6 months before any such 

system was implemented. In addition little effort had been made to 

ensure that the standard costs were in line with evrrent processes 

and manning levels. As the High Volume Section investigation 

showed there was a general reluctence to alter cost standards more 

frequently than once a year, notwithstanding the effect which this 

might have on cost performance. The lack of an adequate cost control
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system was also evidence of the general attitude prevalent in 

Skelmersdale towards the use of standard costs to control the 

manufacturing processes. 

The absence of a sectional cost control system made it very 

difficult for production managenent to identify the major problems 

associated with the operation of the Small Order Section and to 

take the appropriate “pemedial action. As a result, poor machine 

utilisation and excessive machine breakdown characterised Small 

Order production without managenent being made fully aware of the 

problens. At the same time it was possible for the belief that 

Small Order actual costs were in excess of the standard costs to 

be held without any evidence to support the belief. 

The investigation showed that, whilst the Small Order operation was 

certainly not efficient, the standard direct labour costs were not 

exceeded (even though they were wrong). Therefore there was no 

evidence to suggest that Small Order parts were failing to reach the 

standard levels of contribution. Overcosting of Small Order prod- 

uction conpensated for inefficiency. Efficiency improvements would 

have produced actual levels of contribution which were considerably 

higher than the standard levels which were established, 

As a result of the investigation a number of improvements were 

undertaken to reduce machine breakdowns and increase labour 

availability. Detailed rewards showing the reasons for machine 

downtime were established; an examination of the rewards seven 

months after the original investigation showed that an improvement 

in machine utilisation from 45% to 78% had been achieved in the 

period. It is not known whether a comparable improvement in labour
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efficiency was achieved at the same time. A number of new cost 

centre codes were established in order to enable production 

managenent to identify actual Small Order production costs. 

Unfortunately a large number of new cost centre codes were also 

introduced at the same time, the ensuing confusion prevented the 

gathering of meaningful results before the end of the Small Order 

study.
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CHAPTER 9 

Forecasting Small Order Yemand 

9.1 Objectives 

9.2 Forecasting ethods 

9.3 The Choice of Technique 

9.4 Data collection and Interpretation 

9.5 Results 

9.6 Discussion of Aesults 

9.7 The Use of the Forecast 

9.1 Objectives 

Small orders represented an area of uncertainty for Dunlop 

management; the objective of the forecasting exercise was to 

reduce the uncertainty to levels such that strategic decisions 

could be made about the future of this area of business et 

Skelmersdale. 

The forecast was undertaken for two purposes: 

9.1.1 To determine the resources which would be required at 

Skelmersdale if the demand for small orders was to be met 

end to determine the extent to which those resources 

would be utilised. Using the nomenclature of Battersby 

(60) it was a strategic decision which must be made - to 

determine the limits of the resources required in the 

longer term rather than a tactical decision of what the 

day-to-day resource requirement would be.
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9.1.2 An overall level of activity for a possible small order 

section had to be obtained in order that standard cost 

budgets could be derived for smal] order products. Once 

determined these cost budgets could be used to: 

9.1.2.1 Determine the viability of e small order section 

as a separate cost centre (by comperison with 

the current selling prices end with elternetive 

Broduets which might be manufactured on small 

order resources). 

9.1.2.2 Provide the basis for a cost control system 

should the continuation of small order produc- 

tion be deemed worthwhile. Cost control was 

limited to a monthly report giving material, 

labour and 'variables' variances against standard — 

for the whole department. 

Forecasting liethods 

In selecting a forecasting method all that can be attempted is to 

reduce the likely forecasting error, always constrained by the 

extra time and cost involved in obtaining precision end accuracy. 

The type of forecast used must also be determined by the data 

which is available for analysis and the output form of the fore- 

cast which is required. The forecast of small order demand et 

Skelmersdale was intended to determine the overall recuirement 

of resources and not the day-by-day demand on resources caused by 

demand for specific parts. The type of forecast chosen therefore 

had to reflect the need for medium term (corporate ) information 

rather than short term (operational) information.
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Forecasts can take either synthetic or analytical form. 

Synthetic forecasts depend upon the company having close 

contects with the market; these contacts can feed back not 

only estimates of local market chenges, but also describe the 

‘feel’ of the market. The rough quantitative estimates can be 

added up to give a total synthesis of the market and the judge- 

ments and 'hunches' cen be sythesised by the sales forecaster 

to give en overall forecast. This approach wae inappropriate 

for forecasting demand at Skelmersdale hecause of the structure 

of the market in which Dunlop were operating; whilst contacts 

between Dunlop, Skelmersdale and Automotive Products Limited 

were close, Automotive Froducts wes not the end user of the 

  

product. Demand for Lockheed Department products was derived 

from the 'High Street' demand for vehicles and spares components; 

there were so many links in the distributive chain that even 

Automotive Products had become decoupled from end-user demand 

trends; they knew little more than Dunlop. 

Analytical forecasts break down total figures into trends and 

random elements which can be recombined to give a projection into 

the future. Since these methods are used on time series (i.e. 

deta on past performance which has been taken at regular intervals) 

analytical forecasts are often grouped under the generic title of 

time series analysis. 

Analytic forecasting has two mejor advantages: 

* Tata can be collected in such a way that it can be analysed 

ina routine manner with the aid of a computer.
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* The error of the forecast can be estimated once assumptions 

on the nature of the distribution of the errors are made 

and confidence limits determined. 

The major disadvantage of the technioue is that it ellows little 

room for the judgement of those closest to the market to modify 

the forecast or indicate data which may be sufficiently deviant 

to warrant special treatment. This problem may be overcome by 

interjretation at two stages in the forecast: at the data 

collection stage, data known to te deviant may be modified or 

excluded altogether; at the final stage the analytical forecast 

may be modified in the light of the forecasters market knowledge. 

_A hybrid forecast is then obtained which combines the best 

features of analytical and synthetic forecasting. 

The final interpretation stage is particularly important when 

regression techniaues are employed ise. where one is attempting 

to determine a relationship between an independent veriable 

(time for example) and a dependent variable (for example demand), 

The use of high order polynomials to fit the data may result in 

sudden kinks in demand which no behavioural model of the market 

can explein; the results of the forecast must be modified if 

this occurs. For the same reason OckHam 's razor should be applied Orta 

to the regression functions - it is advisable to use the simplest 

curve which will fit the data closely as the basis for the 

forecast.



9.3 The Choice of Tech 

  

A regression approach was chosen to solve the forecasting 

+ problem for Lockheed Department smell ord rence to 

  

@ moving average technicue. The reasons for this choice were: 

(1) Moving averages are only suitable where secvlar trends are 

negligible comyared with random fluctuations in demand - 

even if a highly sensitive (high #) exponentially weighted 

ay eraeS. were to be used a considerable lag would be 

introduced between the forecast and actual values. This 

would mean that the average would take several periods to 

respond to a sudden change in the pattern of demand, for 

example, that which occurred in 1974 - 75. In this case 

the lag would exceed the period to be forecasted. 

(2) Demend data wes available for only the past four years. A 

starting value would have to be guessed which would 

consideratly affect the forecast for year 5 since the moving 

average would not heve sufficient time to establish itself. 

Furthermore with the nature of the output recuired a large 

number of starting estimates would have to be made; this 

would only compound the error. 

Since no standard non-linear regression package was avail- 

able on the files of the Aston University computer e 

programme was written which would perform the folloring 

operations: 

9.3.1 To fit four simple functions to each group of data by a 

least squares method and present measures of the rrecision 

of the four forecests in the form of the sum of the squared 

abolute errors and the sum of the squared percentage errors
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for each forecast. The ions which were to be 

fitted to the data were: 

  

   9.3.1.2 Parabolic liodel 

YueA+ BX + C.x° 

Ys 

x 

9.5.1.3 

  

9.3.1.4 Log Parabolic Nodel 

2 
Y= 4.5 Cs   

  

The four models above were chosen since, by visual 

inspection of the data the general forms of the curves 

were felt to,be the simplest which would fit the data.
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9.3.2 To transform the forecasted demend for each group into 

  

standard minute reouirement for the forec ed yerica 

te value 

  

(1 year) by multiplication by the stend 

for that group (see later). 

9.4 Late Collection and Interpretation 

9.4.1 Time Spen of Data 

Demand and delivery information was available on a part-by 

-part basis for all products on the current Menufacturing 

list (the list provided ennually by Dunlop to Automotive 

Products which lists the yarts which Dunlop will be willing 

to supply on reovest). Autonotive Products in return 

provided a one monthly firm rolling schedule every month 

(e.g. in January schedules will be provided for February, 

in February for March and so on). Records cards were 

kept at Skelnersdale giving the month-by-month schedules 

for each part number together with actual deliveries made 

and any changes to the schedule. It was decided to use 

the schedule data as a measure of historical demand rather 

than actual deliveries,since delivery performance had been 

poor in the past and therefore did not reflect the demands 

of Automotive Products, but rather the ability of Iunlop 

to meet that demand. 

Since a strategic forecast was to be made rather than a 

tactical forecast, anmial schedules were obtained for each 

pert which could be manufactured in the Smell Order 

Section (i.e. by compression moulding). Monthly data was 

not required because we were attempting to determine what 

resources would be required and what overall utilisation
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might be achieved rather than determine the month-by- 

month variation in the machine requirements. Further- 

  

more since demand for many yarts was very 

Spasmodic it would be difficult to determine a realistic 

forecast monthly figure. 

This approach did not seem unreasonable, for although only 

a two month fim schedule was provided a six morthly 

estimated schedule could also be given, allowing consider- 

able flexibility for Dunlop to determine when and in what 

guantities to manufacture. In addition, since the 

majority of Small Order were for the Spares Division-of 

A.P. (over 70%) the pressure exerted upon Dunlor to 

deliver exactly to schedule were not as great as for 

original equipment parts. 

Data Interpretation and Heduction 

Although 174 compression parts were listed on the 

Manufacturing List, it was felt that only a proportion of 

those parts were likely to be scheduled in 1977. Since 

many parts hed not been scheduled for several years. 

In addition a considerable number of compression warts 

were included on the Manufacturing List which, due to a 

change in the moulding process, could not nw be produced 

on the existing equipment. Ir order thet the mmber of 

parts considered in the forecasting exercise should be 

minimised three exclusion rules were applied:
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Farts were not to te considered if Wo. of Parts No. of Parts 
Excluded left 

174 

(1) If they had not been scheduled 

for at least two out of the past 

three years. 54 120 

(2) If the mould shut height was 

* greater than the maximum of the 

R
A
 

Small Order Equipment. 50 70 

(3) If the pin-table part stripping 

C
A
R
 

method had to be employed. 

Number of parts included in the forecast = Isl
 

Process Grouping 

The Process Specification sheets were examined for the 70 

remaining parts and the operations required to manufacture 

each part were determined, together with the type and 

weight of rubber compound required. (This latter inform- 

ation was required to build up standard costs). 

The standard minute values of each operation performed 

were obtained from the Industrial Enginegring Incentive 

Schemes and Accounts Department records. Where no records 

were available for certain parts the times were estimated 

  

by comparison with the times for s lar parts which were 

manufactured in the same way. 

* Process Terms - for explanation see Chapter 6.
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A list of the operations and times was prerered (see 

Appendix E). taking each operation in turn parts 

  

were grouped into classes of similar times for e&ch 

operation, the width of the group being taken as = 10% 

of the mode] value in eech group. Yor example the 

Wheelebration (freeze trimming) operation consists of 

  

2 groups: 

Model Part No. of 
Operation Group V Renge Numbers in Farts in 

alue 
Group Group 

(Sm/100) (51/100) 

Wheelabration 10 1.1 1.0-1.2 55,64,70 3 

Wheelabration 11 2.0 1.8-2.2 50,51,60-63, 
65-68 

11 

tore of 45 groups were recuired to cover all the 

operations end standard times. To obtain the forecasted 

standard minute requirement for each operation the 

forecasted standard minute requirement for each group 

would have to be aggregated. In the example above the. 

forecasted standard minute requirement for groups 10 and 

11 would have to be added to give the overall Wheelabration 

requirement for 1977. The total washing requirement would 

consist of the sum of the standard minute value forecasts 

for groups 12, 13 and 14 and so on. 

The 45 groups required are shown in bxhibit 9.1.



  

  

  

OFERATION 

  

  

  

Moulding 

Moulding 

Moulding 

Moulding 

Moulding 

Moulaing 

toulding 

Barwell 

Barwell 

Wheelabration 

Wheelabration 

Wash 

Wash 

Wash 

Sort 

Rough Trim 

Rough Trim 

Rough Trim   
Ly 

12 

Lo 

14 

15 

16 

17 

18   

82.3 

0.73 

1.5 

1.1 1,0-1.2 

1.8-2.2 

0.7-0.8 

0.9-1.1 

  
0.71-0.75 

1.35-1.65 

  

8,9,10,11,12, 
4,50, 51, 525559 

5 W
I
E
 

OO
 

+7 
z 
os 
A by a

o
e
 

15,16,17,18,19,20, 
21,22 ,25,24,25,26, 
27,2856 

29,50 531,32553557 

34,35,36,37,58,59, 
60,61 

38,59 62,65 

  

40,41,42,43,44,45, 
46047 64,65,66, 
67,68,69,7 

1-55,57-62,64-70 

56,63 

55,64,70 

50,51,56,60,51,62, 
63 ,65,66,67,68 

60,62,63,65 

49 ,,50,51,56,58,59 
64,67,68,70 

61 

50,61,64,66,68 

1,16,19,26,34 

2545547,9,10,11,14 
15,16,25,29,31,32, 
35536537 538439540, 
41,44,46,48,70 

6,12,13,17,21522, 
23,26,30,33,42,45, 
47   

15 

» 
ro

 
wn
 

25 

13  
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= manny RANGE 
SN We are) (S#/100) 

Rough Trim 19 14.5 }14.0-15.0 }20,24,27,52,57,69 6 

Lathe 20 5.0 3 

lathe 21 5.0 3 

lathe 22 70 3 

Lathe 23 8.0 | 7.6-8.5 |597,10,12513,15, 15 
22 ,29,31,32,35,38, 
39, 40,69 

Lathe 24 9.0 | 8.6-9.5 |2,9,24,41,48 5 

Lathe 25 9.0 | 9.6-10.5 |8,11,20,55 4 

Lathe 26 14.0 |13.6-14.5 | 30,45 2 

lathe 27 16.0 |15.6-16.5 |1,3,4,6,18,19,37, 10 
43,44,46 

lathe 26 18.0 |17.2-18.8 | 16.17,27,33,36 5 

Punch 29 10.0 - 41 1. 

Punch 30 14.0 - 35,36 2 

Funch 31 18.0 - 40 aly 

Click 32 hie) - 8 a 

Click 35 5.0 - 43 1 

Click 34 12.0 - 3 1 

Click 35 15.0 - 59 io 

Stone/Drill 36 16.0 |15.0-17.0 | 24,58,49,65 4 

B.U. Trim 37 14,0 |13.0-15.0 | 51,58,59 3 

BU. Trim 38 18.0 - 52 1 

Grind 39 16.0 - 2 af 

Oil Test 40 1.0 - 2,12,15,17.23,24 6 

Inspection 41 6.0 | 5.6-6.5 | 1,10,15,18,25,28,28, 15         29,32,42,47,49,54, 57 60,63      



  

  

  

  

    

orsrapron | SXOUP 

Inspection 42 7.0 349 27 

22 

38 

50 

59 
67 

Inspection 43 9.0 8.6-9.5 | 19,30,34,43 4 

Inspection 44 10.9 |10.0-11.7 | 3,4,5.6,14,16,17, 22 

20,24,26,27,36, 
37,41,44,45,46, 
55456,64,69,70 

Inspection 45 13.4 - a3: 2              
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9.4.4 Alternative Groupings 

It was originally intended that the annual demand date 

for each part number (1-70) should be fed into the 

computer store, with instruction given which would 

specify which part numbers were to be incorporated into 

each forecast. However, upon further investigation it 

emerged that whilst such an exercise was possible, it wes 

likely that the time taken to develop and test the 

computer programme and to feed in the data would exceed 

the time to perform the task manually; it was decided 

that the computer should only be used to fit the curves 

and calculate the standard minute reouirement ort each of 

the 45 groups. 

As the collection of individual part demand data into 

groups was being performed manually enother opportunity 

presented itself; that of forecasting the resource 

requirements directly on the historicel total resource 

requirements rather than forecasting on number of parts 

scheduled, aggregating the groups and transforming into 

standard time requirement. Since it was quite possible 

that the two different forecast would yield different 

* results (because different curves might be fitted to the 

data) and different forecasting errors, it was decided 

that both approaches should be attempted. 

9.5 Results 

9.5.1 Interpretation 

The results of the forecast could not simply be accepted 

blindly just because a computer was used to determine them;



- 263 - 

they must be seen in the light of what is known about the 

market end the changes which had taken place in recent 

years. 

9.5.1.1 Volume Keduction 

At the end of 1974 Automotive Products, in 

common with many companies at that time, 

suffered a liquidity crisis (the current ratio 

falling frem 1.95 in 1973 to 1.57 in 1974 (61) 

and responded to this situation by drastically 

reducing stecks. In addition to this the motor 

industry suffered a recession which affected 

original equipment demand #s well as spares. 

The effect of cut backs were additionally 

amplified by further destocking by successive 

members of the distributive chain. The net 

result was that total Lockheed Department 

activity level fell by 50% during 1975. By the 

second quarter of 1976 the high volume schedules 

had returned to virtually pre-slump levels; as 

can be seen in Exhibit 9.2 small order schedules 

aid not return to previous levels. There were 

several possible explanations for this failure to 

recover volume:= 

9.5ele1.1 Pechnolosical Change 

All the parts classified as small 

orders for this exercise were moulded 

by a compression technioue. In recent 

years there had been a move towards
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injection moulding of brake rubbers at 

Skelmersdale. As the demand for 

particular brake rubbers fell 

(generally representing the trensition 

from original equipment use to spares 

use at the end of the product form 

life cycle) it could be expected that 

fewer parts would fall into the low 

volume compression category and more 

into the low volume injection category. 

4s the demand for particular compression 

brake rubber decreased (since the 

majority are for spares use) it could 

not be expected that parts disappearing 

from the small order category would be 

replaced by parts falling into this 

category. 

This analysis was supported by examin- 

ing the number of parts scheduled over 

the past four years and examining the 

average demand per part: 

Year on'senedule VOU? orr/fert/vear 
1973 62 818,046 13,194 

1974 64 743,646 11,619 

1975 60 399 363 6,656 

1976 49 415,412 8,477
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9.5.1.1.2 

It should be noted that the number of 

parts on schedule had fallen since 

1973, as had the average demand per 

part type - we were dealing with a 

declining area of business. 

Product Policy 

Associated with point 9.5.1.1.1 was 

the fact that Automotive Products had 

been pursuing a product rationalisation 

policy in recent years which was given 

a spur by the cash flow crisis of 1974 

-75. The intention was that a greater 

variety of braking needs would be met 

by a smaller number of different parts. 

This would have two main effects on 

the Dunlop, Skelmersdale business: 

* Product form life cycles were likely 

to lengthen since, with one product 

being supplied for use in an increas- 

ingly large number of applications, 

the decrease in total demand would be 

slower - it would take longer for 

prodicts to fall into the small order 

category.
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9.5.1.1.3 

* A number of existing small order 

parts may have disappeared due to 

product rationalisation, thereby 

reducing the number of parts on 

schedule. This would have the effect 

of increasing average demand for the 

remaining parts only if another small 

order part was being used to fulfil 

the function; if a high volume part 

wes being instead there would be no 

increase in the average small order 

demand. Since the average quantity 

per part number had fallen (excepting 

the small rise after 1975 which 

reflects post-crisis recovery) it 

suggested thet this latter form of 

rationalisation had occurred. 

Competition 

With the purchase hy Automotive Products 

of their own rubber company (Alfred 

Roberts ltd) it might be expected that 

an increasing proportion of the 

business would be sent in that direction. 

There was no strong evidence to suggest 

that this occurred, but it was possible 

that certain parts had been resourced, 

especially where A.P. felt that the 

delivery performance of Dunlop, 

Skelmersdale had been poores
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Interpretative Rules 

For the reasons outlined in section 9.5.1, it was unlikely 

that any real growth in demand could be expected for small 

order parts. Therefore in cases where the curve fitted 

caused the forecasted demand to exceed the 1973-1974 

levels, the forecasted demand was taken at the 1976 level, 

on the basis that the most recent data was best compromise. 

It was possible that some degree of recovery to 1973-1974 

levels might be achieved for certain categories; where 

the forecasted 1977 value did not exceed the 1973 level 

the forecasted demand was used. 

At the other end of the scale, where the extrapolated 

demand was negative, a figure of zero was used for the 

forecasted demand. 

(for the output form of the computer forecast see Exhibit 

9.3). 

ligsource Requirements 

The results of the forecasted annual resource requirements 

by the two alternative approaches are shown in Exhibit 9.4 

(for a graphical representation of the group forecasts see 

Exhibit 9.5).
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Exhibit 9. au 

Typical Computer 
. Output Format | 
Fit Tt PTL AS SOLU 

  

       2459 1e 

“2149104 
6192-25 :      

      
1. 139492+59 
GHS4. © 

STavbanyo MINUTE TOTAL = 2.205 74E+05 

  

     . a8 
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16253472059 
6511.31 
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DIRECT RESOURCE MORECAST 
EGGREGATED RESOURCE 

  

  

          

FORECAST 
Machine f Yorecasting | Machine % Forecasting 

RESOURCE Standard krror @ 95% Standard Error @ 95% 
Min. Confidence Min. Confidence 
Requirement | Level Requirement | Level _ 

‘ 

Barwell 2312 + 43% 2349 * 30% 

Moulding 77920 * 63% 86255 + 6% 

Wheelabration 854 * 33% 1001 * ang 

Washing 1419 * 14% 1384 * 6% 

Sort 9198 * 14% 9198 * 14% 

Rough Trim 21753 * 50% 22449 * 12% 

Lathe 20256 * 65% 16515 * of 

Funch 2311 + 64% 1288 * 60% 

Click 9251 + ag 7989 i 
Stone/iii11 562 337% 562 *337h 

BU, Trim 11752 * 6h 9988 * 6% 

Grind 480 + 73% 480 * 73% 

0i2 Test 209 * 13% 210 * 134 

Inspection 23120 * 40% 29509 * 4 
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HIBIT 9.4 

KOT RESOUROR FORECAS AGGREGATED RESOURCE 
DIRECT RESOURCE FORECAST FORECAST 

Machine y Vorecasting | Machine % Yorecasting 
RESOURCE Standard brror @ 95% Standard Error @ 95% 

Mine Confidence Min. Confidence 
Requirement | Level Requirement | Level 

Barwell 2312 * 43% 2349 * 30% 

Moulding 77920 * 63% 86255 * 6% 

Wheelabra tion 854 * 33% 1001 * 265% 

Washing 1419 * 14% 1584 * 6% 

Sort 9198 * 14 9198 * 14% 

Rough Trim 21753 * 50% 22449 * 10% 

Lathe 20256 + 65% 16315 + ef 

Puneh 2311 * 64% 1288 * 60% 

Click 9251 +. a% 7989 + 4h 

Stone/iiil1 562 +337% 562 *337% 

BU. Trim 11752 + 6% 9988 * 6% 

Grind 480 + 7396 480 ‘736 

Oil Test 209 * 13% 210 * 13% 

Inspection 23120 * 40% 29509 * 1%              
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EXHIBIT 9.5.: SMALL ORDER 
ESOURCE REQUIREMENTS 
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EXHIBIT 9.5. (continued ) 

Our Test \NSPECTION 

  

1973, 197, 1975192 IGT 913 19% IS 1976 1977
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9.6 Discussion of hesults 

9.6.1 Precision 

In all cases the percentage forecasting error in the 

aggregeted forecast was less than or equal to thet for 

the direct resource forecest. The reason for this 

difference can be understood by considering two points:- 

9.6.1.1 Where the results of more than one product group 

9.6.1.2 

must be aggregated to ottein a resource forecast 

a larger number of date points were used to 

obtain the forecast then in the cirect resource 

forecast (where there was one date point for each 

year). Since the standard deviation of the 

residuals, which is used to estimate the error, 

depends on the inverse souare root of the number 

of readings, the larger the number of data points, 

the smaller will be the forecesting error. 

(Where there was only one product group per 

resource there will be the same number of 

readings and-the two methods will yield identical 

forecasts and forecasting errors). 

Four functions were fitted to the data for each 

forecast; the best fit was judged to be that 

which had the lowest sum of percentage error. 

Where several product group forecasts had to be 

ageregated to estimate a resource reouirements 

the best curve was fitted separately for each 

product group. When summed the forecasting
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errors for each product group tended te cancel 

each other out and give a lower overall fore- 

casting error than the direct forecast where 

only one curve was fitted to the total data. 

The direct forecast for moulding, for example 

was derived from fitting the best of four 

possible functions to four data points. The 

ageresated forecast vas derived from the 

summation of seven product group forecasts, the 

best furction having been chosen for each group 

with a total of 28 data points. 

Since the aggregated forecasting technicue yielded 

considerably lower errors, the results of this approach 

were used for activity level estimation. 

Arrears 

The resource requirements which were forecasted reflected 

the likely demands which were to be placed on Dunlop, 

Skelmersdale small order resources in 1977 by the 

customer schedules. They did not include the work which 

would have to be undertaken to reduce the considerable 

suall poder arrears. Any estimation of the total small 

order activity would have to take into account the 

activity which would be required to reduce the arrears.



9.7 The Use of 

9 eTel 

SHG eS 

  

Forecast 

Viability of the Small Order tion 

  

The forecast of the small order resource recuirements 

could now be used to preyere standard cost budgets for 

the production of small orders in 1977. Br comparison 

with the forecasted sales volume (see Section 10.3.1) it 

was possible to meke an assessment of the’ financial 

viability of a completely separate small order section 

incorporating all the facilities which the forecast 

Suggested would be required. 

Additionally, if, as was thought likely, the cost of the 

inclusion of all the facilities in a separate small order 

section was found to be prohibitive, the budgets based 

upon the. forecast could be used to determine which could 

be incorporated into the small order section. 

Opportunity Costs 

The cost budgets derived from the forecasts could be used 

to determine the contribution which small order products 

made towards general fixed overhead. The level of 

contribution could then be comrared with the contribution 

levels which might be attained by using the facilities to 

manufacture other products - the opportunity cost of the 

operation could be estimated.
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The Closed Loop 

As Eattersby suggests, the act of forecasting is a circular 

process; the forecast itself may affect the eventual 

outcone so that it differs from the forecasted outcome. 

The forecast provided the managemert at Skelmersdale with 

a@ prediction of the future demand for small orders. No 

Similar forecast had ever been provided before. Thus, not 

only did the forecast help to reduce *he uncertainty of 

the Dunlop management, but it also conditioned their 

behaviour. For example, a programme was initiated to 

determine whether several of the operations for which 

there was only a limited annual requirement (grinding, 

Grilling and oil testing) were really necessary (the 

results of this investigation were, unfortunately, not 

available before the end of the project). 

Thus it can be seen that the forecast was itself an 

instrument of chenge which may have affected the eventual 

outcome which it predicted; the forecast itself merely 

indicated what was likely to happen if no changes were 

made.
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CHAPTER 10 

An Assessment of Viability 

10.1 Objectives 

  

2 Derivation of Standard Cost Eudagets for 

Small Orders 

10.4 Discussion of Results 

10.1 Objectives 

The forecasting exercise provided an estimate of the level of 

activity for small order resources in 1977. Following on from 

this exercise the next stage was to use the forecast activity 

levels to derive budgets which would enable assessment to be 

made of the viability of small orders in the Skelmersdale, 

environment. Theoretically it should have been possible to 

assess the viability of this area of business by comparison of 

the forecast turnover for small orders with budgeted costs 

derived fran the product standard costs currently used in the 

factory. However, for e number of reasons (see section 2), it 

was felt that any conclusions which were based on the existing 

standard costs could be misleading. To overcome the questionable 

validity of lunlop standard costs the exercise described in this 

chapter was undertaken with the following major objectives: 

10.1.1 To sssess the viability of a small order section by © 

comparison of operating cost budgets with the forecasted 

turnover. The assessment was based upon the contribution 

towards general fixed overhead which could be generated 

by the section together with a comparison with the
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contribution level which could be generated by 

alternative products which could be mamifactured 

using small order facilities (where contribution is 

defined as the difference between the variable costs 

of manufacture and the sales revenue). 

A marginal costing epproach was chosen for two reasons: 

(i) It was difficult to determine ea fair apportion- 

ment of general overhead costs which would enable 

a full absorption cost to be calculated. 

(ii) The existing accounting systen at Skelmersdale was 

based upon the marginal approach; since relative 

profitability can only be determined by comparison 

of like costs it was decided that the costs 

determined by the exercise should be compatable 

(and thereby comparable) with the costing methods 

currently in use. Furthermore the use of similar 

types of cost to those currently in use could be 

used to highlight any difference between the 

approaches. 

10.1.2 The budgets generated by this exercise could be used to 

determine product standard costs and thus form the basis 

of a standard costing system should the section prove 

viable. Once derived the product standard costs could be 

used to: 

(4) Aid cost reduction programmes and effect close 

cost control (65).
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(ii) Assist the development of selling prices in 

conjunction with market information (66,67,68). 

(iii) Value stock and work-in-progress (69). 

(iv) Measure relative product profitability and there- 

by indicate the optimum product mix for profit- 

ability. 

At this stage it would be advisable to clarify exactly 

what is meant by standard costs. “tanderd costs are 

pre determined costs used to measure performance. They 

express ‘not what a product or activity actually cost, 

but what it should have cost (70). They should be based 

on ‘careful engineering analysis of direct labour and 

direct materials needed for a product' (71) together with 

an ‘appropriate share of budgeted overhead' and are 

calculated 'in relation to a prescribed set of working 

conditions' (72). 

In calculating a standard cost therefore, assumptions 

must be made concerning the efficiency levels which will 

be incorporated into the standards. The assumptions can 

lead to three basic types of standard (73): 

10.1.3.1 Basic Cost Standards 

These are unchanging standards which provide 

the basis for comparison of actual costs 

throughout the years with a base standard. 

They can be used to detect trends in prices 

and efficiency but rapidly become obsolete as 

production methods are changed. For this
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reason the epplication of basic cost standards 

in Skelmersdale would not have been appropriate; 

the situation , even for small orders, was 

highly dynamic. 

Perfection (Theoretical) Standard Costs 

Perfection standard costs are the minimum costs 

that are possible under the best conceivable 

operating conditions, using existing equipment 

and specification. The standards so obtained 

are ideal and therefore rarely achievable. 

Some managers believe that such ideal standards 

can act as motivation to tighter cost control 

ard cost reduction, but there is considerable 

evidence to suggest that standards which 

cannot be achieved have more dysfunctional 

effects than benefits and can in fact lower 

the level of operation of the employees 

concerned (74, 75, 76, 77, 78). Generally, 

operating executives will accept standards to 

the extent that they are attainable, that the 

data base is acceptable and that the variables 

measured are controllable by them (79). The 

use of ideal standards can easily cause the 

operating executives to regard them as 

‘pressure instruments! rather than management 

tools; resentment and disillusionment often 

result (80).
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Currently Attainable (Normal) Standard Costs 

Currently attainable standard costs should be 

difficult to achieve, but it should be possible 

to reach the standard with reasonably efficient 

operating conditions, allowing for ordinary 

wastage, machine breakdowns and lost time. 

They must be sufficiently tight however to 

ensure thet. accomplishment of the standard will . 

be regarded as an achievement; the ponayioeral 

studies quoted in section 10.1.3.2 suggest 

that marginal failure is a greater motivator 

than either overwhelming success or dismal 

failure. 

The major problem with this approach is that it 

is difficult to assess objectively what is 

realistically achievable. Whilst some attenpts 

have been made to quantify the desirable level 

of motivation in quasi-mathematical terns (81) 

it is usually left to management to determine 

what is realistic. The bargaining which can 

then ensure often leads to dysfunctional 

budgetary slack and a reduction in the 

motivation to improve efficiency (82). 

'Sstimated' Costs 

In addition to the three types of standards 

there is a further classification of cost 

type - 'estimated' costs rather than standard 

costs, whereby existing levels of efficiency
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are assumed; they are extrapollations of 

existing operating conditions and offer no 

incentive to improve efficiency levels (83). 

Whilst this approach cannot justifiably be 

called standard costing, Batty (84) has found 

that nearly $rd of the Eritish companies 

examined in a 1979 survey used estimated 

costing under the name of standard costing. 

10.1.4 The above discussion of cost types will be particularly 

relevant to the next section since the standard costing 

approach which was used in Skelmersdale may be said to 

be a hybrid of a number of the normal approaches. 

10.2 Standard Costing at Skelmersdale 

Standard costs were in use at Dunlop, Skelmersdale together with 

@ rudimentary standardccosting system. The term 'rudimentary! 

is used because, although there existed a svstem for the 

generation of standard variable works costs, the costs were not 

used effectively to control the operation. 

As Scott (85) states: 

"A standard costing system is the employment of standard costs 

for measuring and controlling the efficiency of the manufacturing 

operations". 

The presence of standard costs does not eutomatically imply that 

there is a standard costing system in operation - it must be 

used for control. The author does not believe that cost report- 

ing in Skelmersdale was sufficiently detailed, nor sufficiently
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timely to be justifiably called a standard costing system. This 

claim will be substantiated by a descrijtion and critique of the 

system. In addition the validity of the stendard costs used in 

the system was questionable; a description and critique of the 

basis for the stendards will also be given. 

10.2.1 The Standard Costing Systen 

10.2.1.1 Description 

10.2.1.1.1 A411 departmental mamgers and selected senior management 

received a monthly Report of Operations which related 

actual departmental sales performance and fixed factory 

overhead to the budgeted fisures for the month (year- 

to-date and the previous years figures are also included). 

In addition the stendard variable cost of the output was 

compared with the actual variable cost for the period 

(in terms of departmental direct labour, direct material 

end variable overhead). A single total variance was 

calculated for each of the three major departmental 

variable cost elements (see Exhibit 10.1). 

10.2.1.1.2 The actual performance level figures presented in the 

Report of Operations were taken from the Departmental 

Shop Accounts, which were also produced on e monthly 

basis and were sent to departmental manazers and selected 

senior management (see Exhibit 10.2), Totel direct 

materiel, direct labour and variable overhead 

variances were calculated for each derartment by 

comparison of actual cost of output with the standard 

cost of the output, but no attempt was made to break
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down the variances into usage, rate, efficiency etc; 

variances orn materials and varieble overhead were based 

on stendard costs throughout the document - any vari- 

ancee can be attributed to efficiency end not price). 

More deteiled breakdowns of the 'Actuel' overhead costs 

were shown on the Shop Accounts but investigation 

revealed that they resulted from the apportionmert of 

the total actuel factory costs for the period on en 

arbitrary basis to the individual departments; they 

did not reflect the individual expenditures of the 

departments. 

10.2.1.1.3 In addition to the monthly cost information e number of 

reports were issued which related to physical perfor- 

mance and were not couched in cost terms. They were: 

(1) Feekly Reject and Rework Report 

(2) 

+ a report showing the reject and rework percentages 

for each part type produced in the week. A cumulative 

year-to-date figure was also presented. 

Daily Machine Downtime Analysis - giving details of and 

reasons for lost time for selected machines in the 

department. Wherever possible the actual downtime 

figures were compared with the standard allowances. 

(3) Weekly Departmental Production Performance = giving 

the total number of parts produced from each moulding 

section compered with the planned output for the 

section. The report therefore took the form of an 

activity variance analysis.
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(4) Weekly Operator Efficiency Analysis - showing the 

(5 

(6 

average earnings (in standard minutes per actual hour)! 

for each operator, together with a breakdown of the 

number of hours spent under different earning 

conditions, e.g. on bonus work, on average earnings 

or at 85% of average earnings, on indirect work etc. 

) Weekly Maintenance Lebour Summary - showing the number 

of maintenance labour hours booked to each cost centre 

(4.e. different moulding areas, finishing areas etc), 

for the week. 

) Deily Mill Ticket and Return Summary - giving the 

weight of compound (by compound type) issued to each 

department together with the weight of compound (by 

compound type) returned to the Mill area as substandard. 

10.2.1.2 Critioue of Standard Costing System 

10.2.1.2.1 The cost control system provided too little too late 

to the responsible managers; departmental managers 

usually did not receive the Shop Accounts (the major 

control documents) until half way through the next 

operating period, i.e. up to six weeks after the start 

of the period to which it referred. By the time that 

the control document arrived the costs described were 

regarded as ‘water under the bridge' about which little 

could be done. A cost control document should always 

arrive before it is too late to take action; if not 

if defeats the purpose it purports to serve. Backer 

and Jacobson and others (86 87) have stated that direct 

material and labour variances should be reported daily, 

with factory overhead reported on a monthly basis.
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In view of the limited accounting resources at 

Skelmersdale, it was not reasonable to expect deily 

variance reports to be made; a recommendation was 

made that direct material and lebour variance could 

be produced on a weekly basis, the report being submitted 

on the first working day of the next week. 

The only usage variances in the Shop Accounts which 

could be regarded as meaningful for control purposes 

(in that they related to a comparison of actual with 

standard rather than apportioned actual with stendard) 

were the direct labour and direct material variances. 

No indication was made concerning the area in which the 

veriances were incurred; for the Moulding Department 

for example only two meaningful variances were provided 

for the whole deyartment, which contained six different 

moulding sections, several major finishing areas and 

employed over 170 production workers. The figures were 

too gross to enable effective control of the sections; 

they merely indicated the overall efficiency of the 

whole department and therefore were useful for the 

assessment of the acral profitability of the operations 

only. 

Using the nomenclature of 1i(88), cost reporting was 

comparative rather than analytical, i.e. standard and 

actual costs were compared and variances brought to the 

attention of responsible management, but the probable 

causes of the variances were not stated in the report.
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It was left to the responsible manager's judgement (end, 

because of the timing, his memory), together with any 

information which could be gleaned from the physical 

performance reports to determine the probable causes of 

the variances. 

Dickey (89) states that operating supervisors can 

generally accept physicel facts quite readily (such 

as lost time percentages, scrap ratios, breakdown 

reports, etc) and so reports should be in this form. 

Senior management at Skelmersdale agreed with this view 

and on occasion had gone even further by stating that 

an experienced manager should be able to control the 

operetions effectively by walking round his department 

- he does not even need the physical performance reports. 

The author takes the view of Batty (90) that: 

(i) Supervisors and manegers may not understand the full 

significance of physical variances; attempts to reduce 

the variances may therefore be misdirected. 

(41) It is difficult for more senior managers to assess the 

performance of lower level management fairly unless they 

are totally familiar with the production processes 

involved, and comparison made on a consistent basis. 

In other words there is no substitute for full and 

timely cost reporting when an attempt is being made to 

control costs. 

10.2.1.2.3 | For reasons which will be clearer after the description
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of the standard cost build-up, production management 

did not always regard variances as stemming from 

departmental inefficiency, but rather from the 'tight- 

ness! of the standard costs themselves. Whilst some 

conflict between production and more senior manage- 

ment over the validity of the standard costs is almost 

inevitable, there is evidence to suggest that production 

management had some justification for this grievence. 

All standard labour costs which were expected to be 

incurred in a production area were increased by a 

factor, the 'Shop Cover Allowance' to cover for ineff- 

ient use of facilities in that area. This allowance, 

originally derived from a 'guesstimate' by the Accounts 

Department, was intended to allow for the cost of 

reasonable machine downtime, material shortage stoppages 

and any other intermittent contingencies. Whilst the 

incorporation of a 'fudging' factor is abhorent in the 

derivation of a standard cost some allowance must be 

made for reasonable machine downtime. 

In recent years however, the Shop Cover Allowance was 

used as @ pressure instrument by senior management; 

the level of the allowance being determined more by the 

pressure which senior management wished to exert upon 

production management than by consideration of what 

allowances were 'reasonable'. Whenever it was felt 

that stendards should be ‘tightened! the Shop Cover 

Allowance wes reduced by an arbitrary percentage to 

achieve thet end.
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In 1974 and 1975 the total variances against variable 

works cost for the Lockheed Department were 49% 

(adverse) and 45% (adverse) respectively. The lebour 

veriances for the seme periods were 50% (adverse) and 

38% (adverse) on stendard cost respectively. In the 

absence of more detsiled control information, it was 

impossible to determine what proportion of these 

variances could be attributed to the 'tightening' of 

the standards which was underteker as e matter of 

management policy in the period. 

10.2.2 The Lerivation of Standard Veriable Works Costs 

10.2.2.1 Description 

Standard varieble works costs were calculeted for each 

prodict manufactured in the derertment, the cost being 

split into labour, materials and variable overhead 

elements. The costs included in each element were as 

follows: 

10.2.2.1.1 Materiel 

(1) The raw material cost of the rubber trensferred into 

the Moulding Department from the Mill necessary to 

manufacture 100 parts. 

(2) wastage allowance which compensated for the extra 

rubber which wes required at the moulding stage to 

ensure moulding of s complete part. 

(3) A reject allowance to allow for a reasonable level of 

screp parts which was felt to be inherent in the process. 

For 1976 and 1977 a blanket figure of 15% rejects (on 

good yarts) was applied to all Lockheed Department
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products (previously an individual scrap allowance 

was made for each product). 

Labour 

The direct labour cost for each operation was calculated 

by multiplying the standard minute value for the 

operation by the standard labour grade rate for the 

operation. 

A percentage allowance was made for the leading hands 

(chargehands) and setters who were attached to the 

production area. ‘his percentage was applied to the 

standard time for the job. The time so derived was 

then multiplied by the appropriate leading hand lebour 

grade to give a labour cost. 

A percentage shift allowance was then applied to the 

standard rate. This figure was estimated from the 

actual shift payments made to direct operatives in the 

previous financial year. 

The Shop Cover Allowance described in section 10.2.1.2.3 

was applied to give the 'direct' labour cost. 

4 percentage allowance to cover for the indirect workers 

employed in the department is then applied. The 

indirect allowance percentage was the figure which would 

be required to recoup the costs of the expected number 

of indirect workers on the budgeted level of activity 

for the year in question. 

The reject allowance percentage was applied to the 

result of actions (1) to (5) to give a total departmental 

labour cost for the product.
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Tne lebour cost incurred in preparation of the material 

transferred into the department wes edded to the totel 

departmental labour cost to give the total lebour cost 

of the product. 

Variable Overhead 

The varieble overhead cost of the product was calcu- 

lated by applying a percentage allowance to the depart- 

mental labour cost. The rate was determined to recover 

the expected varieble overhead cost the department on 

the budgeted labour cost for the year. Variable over- 

head was meant to include: 

* 'Labour Oncost'! - employers national insurance 

contribution. 

- pension scheme contribution. 

- holiday pay. 

* Power & Services - electricity 

- steam (process & space heating) 

- water. 

* Maintenance - engineering Jabour and materials. 

* General Stores Issues. 

The transferred variable overhead cost of material is 

added to the departmental variable overhead cost to give 

a total varisble overhead cost for the product. 

The material, lebour and variable overhead costs were 

combined to give the Veriable Works Cost (VWC) as 

shown by Exhibit 10.3. The VWC was expressed as a cost 

per 100 units.



( 

ray 
oy 
a 

  

sequelae, 
anogey 

= s
[
B
t
1
e
7
 

BW 

 
 

 
   

  
 
 

t 
g
@
o
u
e
M
O
 

Si 
2MOT 

LY, 
- 

<— 
8348I 

0OT/S4809 
OTTtH/(TTEN)3809 

i 
T
o
 

( 
agseyt) 

(COMeMOTTY 
F09FAUIT)X 

F
r
a
 

ar req 
fate 

40M 
C
e
e
 

parepueyg 
s4.teq 

peystury 
aoueMOTTY 

8422¢ 
QOT/S9}809 

OTTH/(ITHN)3809) 
x 

 OOT 
Jo 

h 
Tra 

—( 
aqsntT) 

(COUPMOTLY 
409 

OUIT)* 
c
o
g
e
r
 

T
E
 

448M 
—
 

TNOquT 
e
n
s
)
 

qu3t9y 
440 

TEEN 
(SOUBMOTTY 

(sousworty 
yootoytt)x 

Sted 
OOTASOD 

g
 

OTTH/(TTTH)3809 
sorqetrey 

INogey 
i 

aqseytt) 
: 

TetrozeW 
TLIN 

F4°N 
~ 

Tetteq ey 
ptepueyg 

Tigded 
Te9o, 

=
 
T9deq 

Leqon 
* 

% 
a
o
u
B
M
O
T
L
Y
 

F
O
O
L
a
Y
 

+ 
T) 

x 

s
e
l
[
q
e
l
i
e
y
 

arnoqey 

T
e
q
u
o
w
j
z
t
e
d
e
g
 

 
T
e
q
u
e
w
z
s
e
d
e
g
 

i
 

x 
( 

(4ea09 
doug+T)x(souemolty 

FFTUSHT) 
x 

in 
x 

uotyoadsuy 
ete 

is 
3 

teaog 
doyg+T)x(eoueMoTTy 

4JTUStT) 
x 

x 
Sutystuty 

A
e
s
 O 

S
N
O
R
S
T
 
‘
o
e
 

| 
Taao0g 

d
o
u
e
r
t
y
e
 
e
o
e
e
a
s
i
t
e
 

4
g
t
u
s
t
t
)
 

x 
U
T
H
/
7
8
0
9
 
"
T
R
O
g
e
T
 

x 
u
o
T
y
e
r
e
d
a
r
g
 

r
a
q
q
n
y
 

: 
Bi 

souEe 
so 

apery 
t00T/S. NS 

(
s
o
u
e
M
o
T
 

LY 
S
z
O
o
r
T
p
U
I
+
T
)
 

x 
a
n
e
s
 

/ 

(4ea09 
d
o
y
g
t
T
)
x
(
s
o
u
e
m
o
[
 

Ty 
4
J
T
U
S
t
T
)
 

x 
UtW/4 

809 
InoqeyT 

x 
s
o
u
R
M
O
T
T
y
 

pUuey 
S
u
t
p
e
s
y
 

f 
o
o
t
/
A
d
 

epety 
+ 

+ 

e
e
 

dousg+T)x(soueMoTLy 
FFTUStT) 

* 
UTW/4s809 

anoqeT 
x 

OOT/MS 
Futptnow 

( 
OOT/od 

apery 

 
 

dQ 
WIInd 

SI 
LI 

MOH 
- 

OMA 
THL 

* 
€°OT 

L
I
I
e
y
a



10.2.2.2 Critique 

10.2.2.2.1 Until the author introduced Quarter Platen Costing the 

standard minute values calouleted for the moulding 

stage were based upon the assumption of perfect 

operetion rather than currently attainable standards. 

It was assumed that each platen in the press contained 

the maximum number of cavities which could be loaded 

onto the platen (normally 28 cavities per pisten) with- 

out consideretion of whether there were sufficient 

cavities available to achieve this loading, or whether 

the customer schedule demanded the loading. CGuarter 

Platen Costing overcame these difficulties by 

considering the availebility of cevities at Skelmersdale 

as well as the demands put upon tooling by the 

schedule (see Chapter 7). 

The Quarter Platen approach was adopted by the company 

in 1976 as the method of calculating the moulding 

standard minute values. Unfortunately, whilst it was 

agreed that the approach was what was needed to 

calculate the standard minute values, the standard 

minute values obtained by the approach have never been 

in line with current production practice. The 1976 

standard costs (celeulated in late 1975) were based 

upon double daylight steam press moulding. At the 

beginning of 1976 a change was mede to single daylight 

electric compression presses, with a considerably 

shorter cure time. The effect of the method change, 

a reduction in the moulding standard minute velues of 

45%, was never incorporated into the 1976 standards
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which were therefore excessively overcosted during 

the year. 

For 1977 the adjusted standard minute values were 

incorporated into the standard costs; the assumption 

of an average pleten loading of 18 cavities per platen 

formed the basis of the figures. Due to a misunder- 

standing by the Industrial Engineering Department an 

incentive scheme was introduced with a maximum of 18 

cavities per platen rather than an averege number of 

cavities/platen. The average platen loading was there- 

fore below the calculated value, resulting in a higher 

average normal minute value per part (see Chapter ye 

On 19th December 1974 an agreement was reached between 

Dunlop Ltd and the Transport and General Workers Union 

that shift workers in the Skelmersdale factory should 

in future work a 37# hour standard week instead of 40 

hours per standard week. In an attempt to maintain 

existing output and earnings levels it was agreed that 

all standard minute values determined before the 

agreement date should be multiplied by a factor of 

between 0.9 and 1.0 (depending on the average earning 

rate of the section). Any standard minute value 

determined after the date was not to be factorised 

however. The Accounts Department used 'standard' 

minute values in determination of standard costs, 

some of which were obtained prior to December 1974 

end are therefore factorised, others of which were 

obtained after that date which were proper standard
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minute values. The situation was therefore somewhat 

confused, for similar parts reouiring similar 

operations may have differing standard times for the 

operations - dependent on which the times were deter- 

mined. (Moulding standard minute values were not 

affected since they were determined after 1974). 

The practice at Skelmersdale of multiplying the 

standard moulding time by a percentage figure to 

estimate the cost of a leading hand is misleading; 

the time reouired to manufacture a part is not 

increased by the presence of a leading hand/setter 

even if a cost is incurred by his presence. Since 

the majority of the setters' time is spent in indirect 

activity his cost should be included as an indirect 

labour charge, not a direct (although this is against 

Dunlop Ltd standard practices - see later). 

The 'standard' labour rates employed in the Variable 

Works Cost were based upon the actual average earnings 

rates for each grade of labour determined in 1¢75 and 

increased by subsequent wage increases on a pro-rata 

basis. They were not calculated using the incentive 

schemes currently appopriate tc determine the wage 

rates for standard performances and are in fact 

expected actual(estimated) labour rates. 

The Shop Cover Allowance suffered from the weakness 

descrited in Section 2.1.2.3 in that its magnitude 

stemmed more from the result of political bargaining
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than rational determination. 

The indirect labour allowance wes applied across the 

board to all products anc production areas in the 

department without any consideretion of which areas 

made the greatest use of the indirect labour or the 

differing demands placed upon the resources by 

different products. With only a rudimentary cost 

control system the lack of differentation between 

products and production areas mey be acceptable; with 

@ more informative system e more detailed breakdom of 

the indirect distribution would be required. 

The indirects allowance was an '‘estimated' figure in 

that it reflects the expected actuel cost of the 

departmental indirect workers for the year related to 

the expected direct labour cost of the department. 

In view of the difficulty in determining the standard 

indirect distribution required for efficiency prod- 

uction, the adoption of this approach was perhaps 

understandable. 

Prior to the determination of the 1976 standaré costs 

each product cost incorporated an individual standerd 

reject allowance which was felt to be the reject level 

inherent in the production of high precision, safety 

critical components. The individual reject allowance 

was determined by an examination of the actual reject 

performance in previous years, taking into consideration 

the difficulty of moulding the product together with
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what was felt to be # reasonable target for improvement. 

In the 1976 and 1977 standerd costs a blenket figure of 

15% reject allowance was applied to Lockheed Lepartment 

products in line with the stated managenert policy of 

simplification and retioneglisation. The use of the 

single reject figure was particularly inappropriate 

for snell order parts, especially in view cf the 

different production process (conpression moulding), 

generally older tooling and high proportion of 'start- 

up' scrap. The use of blanket figures for the depart- 

ment may have been adequate for the control of the 

department as a whole, but when the figure has been 

based (as was usually the case) on e weighted (oy 

volume) average figure, small order performance can 

be significantly deviant from the average without 

substantially affecting the overall result. 

The number of meters in use which measured the services 

(electricity, gas, steam, water) provided to the 

sections was limited. In certain cases the total 

requirement for the department was not monitored. 

Without accurate usage figures which could be related 

to the level of activity of the production areas the 

total services costs were apportioned on en arbitrary 

basis by the Engineering Department to the production 

department; no subdivision was made within the 

production departments thus frustrating any attempts 

to monitor and control services costs in the production 

sections.
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10.3 The Determinetion of Standard Cost Budgets for Small Orders 

Since, as has been shown in the previous section, the Dunlop 

standard costs for small orders were insufficiently detailed and 

of questionable accuracy it was decided to derive indpendent cost 

budgets fron first principles wherever possible. In addition to 

the variable costs of production, it was decided to exemine the 

fixed costs associated with the production of small orders and 

include in the budgets any fixed costs which could be directly 

attributed to small order production. 

4 brief description of how the costs in the viability budget were 

derived will be given together with the reasons why the arproaches 

were chosen. 

10.3.1 Derivation of Budgets 

10.3.1.1 Budgeted Sales Value 
  

The budgeted sales value of the small order section products 

was determined as: 

Budgeted Sales = Forecasted Total x Forecasted Weighted 
Value Small Order Volume Average Unit Price 

10.31.0101 Forecested Total Small Order Volume 

This value was determined by summing the results of the 

resource forecasts (see Chapter 9). Since there were a 

number of operations which were performed on all small 

erder parts a total forecasted volume could be obtained by 

summing the forecasted individual volume for each of -the 

product groups for that operation. A separate forecast of 

‘the total volume was also made using the same computer 

programm, but this method was found to produce a forecast
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with a higher percentage error. The results of the forecast 

were as follows: 

Exhibit 10.4 : Alternative Sources of Volume Forecast 

SOURCE OF FORECAST FORECAST VOLUME (parte/yr) 

(a) eee on of moulding 362,738 s 6% 

(b>) From summation of Barwell 321,750 a 30% 
forecasts 

(c) From summation of Inspection + 
forecasts 373 540 * 114 

(a) From seperate Volume 
forecast 319,133 7 43% 

The forecast from the Moulding summation was chosen as it 

had the lowest percentage error over a period of four years. 

10.3.1.1.2 Forecested Weighted Average Unit Price 

Using the same computer programme as that which was used to 

generate the resource forecasts, a forecasted average price 

(at 1976-77 prices) was projected. The forecast reflected 

trends in product mix which will affect the average unit 

price; the result of this forecast can be seen in Exhibit 

10.56 

Forecasted Ayerage Price = £12,818/100 parts 

(at current prices) © 1% 

10.3.1.2 Veriable Costs of Small Order Production 

10.3.1.2.1 Material Cost



30: = 03s 

EXHIBIT 10.5.: RESULTS OF PRICE/ 
MIX FORECAST 

167 

—
 oO \ \ 

\ 

BR 

> 

_. 
(O
0L
/7
).
, 

22
ud
 
—
>
 

pics 
C
y
 

4
 

a 

  Actual 
eco) Forecast 
All at 19'76/'77 prices   BiOrb   

1973 19% 1975 1976 1977



10.3.1.2.1.1 

10.3.1.2.1.2 

10.3.1.2.1.3 

= 30g - 

The blank weight and compound type for each product 

included in the Small Order Section forecasts were 

obtained from the Process Engineering Specification 

Sheets. 

The transfer cost of each type of compound was obtained 

fron the Accounts Department records. 

For each moulding product group the cost of compound for 

the group at current prices was obtained for 1976. 

If Pi = Price of Compound used in product | (per gramme). 

Wi = Weight of compound required for product ( (gm). 

= c . 1976 requirenent for product; . 

n «= number of products in product group. 

n 
Cy = 1976 Cost of Compound =P Wy 

Ret 

The budgeted material cost for 1977, Cy, for the product 

group was taken as: 
n 

CpeC,xR eS PWVxF 
é i=l n 

Ve PVG 
i=l ey 

Where F = Forecasted total volume for product group. 

The forecasted material costs for each of the seven product 

groups were summed to give the cost of the material 

required to meet the forecasted 1977 demand. The approach 

used is equivalent to determining the weighted average 

compound cost for each product group for 1977. The
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assumption that is being made is that the product mix will 

not alter sufficiently significantly to alter the weighted 

average price of the group. The results of this exercise 

were: 

EXHIBIT 10.6 : FORECASTED MATERIAL COSTS FCR 1977 

  

  

1976 1976 1977 1977 
Product Demand Meterial Forecasted Forecasted 
Group (Ve ) Cost & Demand (F) Material 

(parts ) (c,) (parts) Cost (Cy) 

eee ice) ava > A 

1 39296 §=6113.73 18989 54097 

2 29105 164.28 16358 92.33 

3 86847 319.36 106419 391.33 

4 68250 130.77 52698 100.97 

5 69434 205.97 77585 230.14 

6 10400 55.92 19133 102.88 

7 114081 566.26 71617 355-48 

Total 417443 1556.29 362738 1328.10     
  

10.3.1.2.1.4 As has been previously explained some reasonable quantity 

of rejects is felt to be inherent in the manufacture of 

the products. Four experienced managers were approached 

in an attempt to determine what would be a reasonable 

standard for the small order reject level, given that 

the actual reject level for small orders for 1976 was 59% 

The four managers (Product Manager, Production Manager, 

Departmental Manager and Production Control Manager) all 

stated that 25% rejects (on good parts) was a reasonable 

standard to set. This level was used to determine the
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standard material cost budget for 1977. 

Forecasted Material Cost for good parts = £1228.10. 

Cost of Material to make rejects (at 25%) = £332.03. 

Totel Stenderd Material Cost = £1660.13 

(See Exhibit 10.7 for a diagramatic representation of the 

material cost build up). 

Direct Wages 

The same approach was used for all sections in determination 

of the wages cost of small order manufacture (summarised in 

Exhibit 10.8). The elements which were required in the 

determination of the labour budgets vere:
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EXHIBIT 10.7 : MATERIAL COST BUDGET - FACTORS 

  

Product 
Blenk 
Weights 

Compound 

Types 

Compound 
Standard 

Mill Costs 

Material Product 

Cost Group 

Budget Forecasts 
1977 

1976 Product 
Group Material 
Usages 

Actual Hejects 
Level 1976 

Standard 
Reject 
Allowance 

Management 
Judgement of 
Attainable 
Ferformance
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INFORM ON FOR LEROUR COST DETERMINATION 

  

ELSMENT SOURCE OF INFORMATION COMMENTS 
  

1) Standard Operational 
Requirements (from 
forecests) 

2) Standard lebour 
greae end number of 
operatives 

3) Hourly labour rate 
(inel. shift 
allowence ) 

4) Reject Allowance 

5) labour Pringe Cost 

(i) Holidey Fay 

(ii) Employers     

Industrial Engineering 
Incentive Schemes 

or Accounts Dept 
Records 

or Ind. Engineering 
Estimates 

Manager, moulding 
anc Bonus Section 

Wages Dept. Fayment 
Schemes for 
appropriate grades 

Concensus of manage= 
ment in conjunction 
with actual reject 
levels 

Wages Dept. analysis 
of ratio of holidays to 
working days for 1977 

Tran National Insurance 

Unfactorised times 
used 

Where no schemes 
in operation 

Ootained for each 
operation 

Based on standard 
(B.S.100) 
performance 

See Section 
10.3.1.2.1.4 

Adds 25% to basic 
wages 

232 Working days 
28 Holideys = 
Add 11.23% to 
basic cost for 
paid holidays 

Add 8.78% to 
National Guideline document for | basic wage and 
Insurance Employers holiday pay 

Contribution 

(iii) Buployers Analysis of actual Aad 3.4% to 
Contribution contribution made basic wage and 
to Company relative to direct holiday pay 

| Pension weges for department     

Amore detailed derivation of the direct labour costs can be found i: 

Appendix G,
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Indirect Wages to Direct Operatives 

This refers to the wages which would be paid to direct 

ereratives for unproductive time. During this time it was 

normal to yay the operatives average earnings; the standard 

cost of unproductive time would therefore be the total 

direct labour bill for the section multiplied by the 

standard downtime percentage appropriate for that section.. 

It was assuned that direct operatives were not transferable 

during normal short term breakdowns, mould changes etc., 

therefore no use will be made of labour which cannot perform 

normal duties. This means thet the full cost of the labour 

during unproductive time must be absorbed by the section in 

which the breakdown has occurred. 

The standerd downtime figures were determined byt 

Examination of the Management Flan for 1977. Where a 

standard downtime figure was included in the Plan it was 

used in the cost calculation. Of the equipment used in the 

manufacture of small orders only the moulding presses in 

the small order section had a standard downtime allowance in 

the 1977 Management Plan. 

For the remaining areas the standard downtime was determined 

by examination of the machine downtime monitoring sheets 

(where available) and consultation with the Froduction 

Manager; the actual performance figures were presented and 

the Manager asked to provide a standard allowence for each 

area in view of current actual performance. 

See Appendix H for the figures used in the calculation.
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EXHIBIT 10.8 : LABOUR COST BUDGET - FACTORS INCORPORS 

  

Actual Reject 

Levels 1976 
Reject 
Allowance Management Judgement 

of Attainable Perf. 

Forecast 
Labour Resource Forecast   

Requirements 

Labour Grades 

py 
Diveot iecework Rates 

Labour 
Budget 

Labour Grade 
Cost Fer Hour Shift Allowances 

Fixed Payments 

Holidey Pay 

Total Fringe Cost Company Fension 
aoe 

nes Allowance Contributions 

Budget 
Nationel Insurance 
Contributions 

Actual Downtime 
Standard Ferformance 

Indirect Bote 
Allowance Management Judgement 

Wages 
To Direct ees of Reasonable Perf. 

lorkers Payment 
Schenes No. of Workers 

Total Indirect Grade of Workers 
Labour Cost 

Labour Grade Cost 
: Cost 

sae Behaviour 
jbour 

5 
et Apportionment 

—Job Descriptions 
Rules
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Indirect Wages 

In order to determine the indirect wages cost the following 

actions were necessary? 

10.321.2.4.1 The number and grade of indirect operatives associated with 

10.3.1.2.4.2 

each area of production was determined from Moulding 

Department Records. 

The payment schemes for each indirect operative were 

obtained from the Weges Section and an estimated annvel 

cost for the indirect operatives was calculated. 

10.3.1.2.4.3 A detailed job description for each orerative was obtained 

10.301.2.5 

in order that some assumptions could be made concerning 

the cost behaviour of the indirects. The indirect cost 

behaviour was split into variable and fixed depending on 

the nature of the work performed. The job descriptions 

were also used to assist in development of apportionment 

rules to determine the proportion of the indirect labour 

cost which could be associated with small order production. 

In cases where the job description did not give a clear 

indication of how the cost should be apportioned the 

Moulding Department Manager was consulted and asked to 

advise on suitable apportionment mules; a confirmation 

of the independently derived apportionment rules was aleo 

obtained. A full description of the indirect labour costs 

and apportionment rules is siven in Appendix I. 

Verieble Overhead Costs 

  

A sumary of the factors incorporated in variable overhead



costs can be seen in Exhibit 10.10. 

10.3.1.2.5.1 Electricity Cost 

10.3.1.2.5.1.1 Unit Cost 

The unit electricity cost for the department was 

obtained by examination of the seasonal and daily 

tariffs charged to the factory (source of information 

- Engineering Department). The tariff structure 

(including fixed charge spread over expected total 

factory usage) was as follows: 

EXHIBIT 10,9 : ELECTRICITY TARIFFS 1976 - 77 

High Daily Tariff | Low Daily Tariff 
(08.00=02.00 Hours) (02.00-08.00 hours) 

Nov. 1976 - March 1977 2. 3p/kw-hr 1.1p/kw-hr 

April 1977 - Oct. 1977 1.6p/kw-hr 0.8p/kw-hr 

Only the Barwell and Moulding presses were operated on 

a@ three-shift basis and were therefore likely to use 

some electricity at the lower unit cost. However, since 

the forecast for the Moulding requirement indicated 

that two out of three shift operation would be 

sufficient to meet the schedule it is likely that a 

morning and afternoon shift programme would be operated 

(since the labour costs are lower than for the night 

shift) and would therefore not use electricity at the 

reduced rate, Similarly the forecast requirement for 

the Barwell was so small that the blanks could be 

produced at any time during the three shifts; it was 

assumed that they could be produced during the high



10.3.1.2.5.1.2 

10.3.1.2.5.1.3 

- 313 - 

daily tariff period. 

The weighted average unit cost for the year calculated 

from the above assumptions was = £0.0178/kw-hr. 

Power Consumption 

There were only two electricity meters monitoring the 

total usage of the Moulding Department; with the 

large number of processes and machines incorporated 

into the department it wae impossible to determine the 

usage rates for the machines used for small order 

manufacture. To overcome this problem the Zone Engineer 

for the Department was asked to provide the maximum 

continuous power rating for each machine used in small 

order manufacture; it was assumed that the use of the 

maximum continuous power rating should compensate for 

the extra surge of power required during start-up of 

the mchine. 

Compressed Air 

Compressed air was used in the Small Order moulding 

section to strip the parte from the press and remove 

excess rubber from the cavities. The approximate 

duration of the blast was obtained from the Industrial 

Engineering Department and converted to an electrical 

power usage using data provided by the Engineering 

Department. The conversion of the compressed air usage 

to cost rates and details of other power costs can be 

found in Appendix J.
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10.3.1.2.5.2 Maintenance 

The Production Manager (Breke Mouldings and Timing Belts) 

was asked to estimate the proportion of standard machire 

downtime (as e percentage) which would be due to meinten- 

ance of the equipment. The total maintenance hourly 

requirement was then obtained for each piece of equipment 

by multiplying the forecasted machine-hour requirement by 

the percentage maintenance allowance. The Worke Engineer 

provided an estimated hourly cost for maintenance labour 

ané materials end annual maintenance budgets were calceu- 

leted for each section. The detailed budgets can be found 

in Appendix J. 

10.3.1.2.5.3 General Stores 
  

The General Stores issues were not monitored on a cost 

centre basis even though the cost centre code is stated 

on the Stores Requisition. To determine the General Stores 

cost for each section involved in the manufacture of 

small orders the following actions were therefore performed: 

(i) By examination of the Stores Requisition Dockets for a 

‘two month period the usage of stores items for each cost 

centre was obtained. 

(ii) The cost of the usage was obtained by multiplying the item 

usage by the unit cost. (The Stores Requisition did not 

include the cost since all General Stores iters were free 

issue - the cost of the stores items was debited at the 

time of purchase to a general overhead account). 

(iii) It was sssumed that the cost of Generel Stores Issues 

would be likely to vary directly with the activity level
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EXHIBIT 10.10 : VARIABLE OVERHEAD 

  

Weighted Average 
Unit Cost 

      

   

Forecest liachine 
  Bu eouirement 

Maximum KW Usage 

Total Estimated 
Air Usage 

Compressed Electrical Equivalent 
Air Budget of Compressed Air 

Average Llectricity 
Cost 

Forecast Usage 

SOY 

ae 

INCORPORATED 

eily Surcharges 

Tariffs easonal 

Activity Forecest 

Usage/Charge 

Forecast No. 
of Charges 

fourly Usage 

Water orecast Hourly 
Budget Requirement 

nit Cost 

Usage Activity 

Function 
# Forecast Usage 

cee Nitrogen Forecast Hourly 
Badeee Budget Requirement 

Unit Cost 

Maintenance Hourly 
Labour Rate 

we of Mainten- 
‘ance/hr 

Meterial/Labour 
aintenan' Cost Ratio 

Budget 

Forecast Maintenance: Bie POR 
Hours Required 

Standard Maihtenance 
Allowance 

Direct Labour Cost 
Total Sectional 
labour Budgets Indirect Wages Cost 

to Lirect Workers 
General 
Stores Actual Labour Costs 
Budget Sectional Recovery, 

Rates Actual General 
Stores Expenditure
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(there being no evidence to the contrery). ‘The only 

figures which were available at Skelmersdale which could 

be expected to be correlated with activity were the 

actual direct labour costs (by cost centre) for the 

period. It was therefore decided to calculate a stores 

recovery rate for each cost centre based on the actual 

direct labour costs; to calculate the stores budget for 

1977 these rates were applied to the total standard direct 

labour cost (including indirect wages to direct workers ) 

for each production aree. (See Appendix J). 

Fixed Costs 
  

The fixed costs associated with equipment used to manufacture 

emall orders were determined. Since only the Small Order 

Section moulding presses could be said to be used only for 

small order parts the fixed costs could be split into those 

of a directly sttributable nature and those of a more general 

nature. The major identifiable fixed costs were: 

indirect Wages 

The wages of those indirect workers whose cost could not be 

expected to vary significantly with the activity level 

(namely mould storeman, setter and sweeper/serviceman for 

the Small Order Section and toilet cleaners for the depart- 

ment as a whole). The annual budgeted costs were obtained 

as described in section 10.3.1.2.4. 

Depreciation 

Depreciation figures for each piece of equipment used in
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small order manufacture was obtained from the Fixed Cost 

Ledgers in Divisional Headquarters, Manchester. Most of 

the equipment used was old and has zero book value, the 

exceptions being: 

EXHIBIT 10.11 : FIXED COSTS ASSOCIATED WITH SMALL ORDER PRODUCTION 

Directly Attributable Fixed Costs Total Annuel Depreciation (£) 

Hydramould Moulding Presses 881 

(3 machines) 

General Fixed Costs 

Barwell 158 

Wheelabrator 2241 

10.3.1.3.3 

(i) 

(44) 

(aii) 

Heating Costs 

Only total steam usage figures (including both process steam 

and space heating steam) were available for the factory as 

a whole. In order to estimate the heating cost for 1977 the 

following exercises were necessary: 

An estimated percentage of the total steam usage for the 

factory which could be attributed to space heating was 

obtained from the Engineering Department (40% of total). 

_An average heating cost per square foot of factory area was 

calculated by dividing the factory floor area into the 

budgeted heating cost. The cost thus obtained was £0.25/ 

sq. ft/yr. 

The area occupied by equipment used to manufacture small 

orders was measured; a reasonable working area around the
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machines was also included in line with Industrial Engineer- 

ing recommendations. 

(iv) The anmal heating cost was determined by multiplying the 

occupied floor area by the annual area cost. 

The costs were as follows: 

EXHIBIT 10,12 : BUDGETED HEATING COSTS 

    

Machine Working Area (rt?) Anmual Heating Cost (€) 

altima) oo 450 112.50 

Barwell 1273 318.25 

Wheelabrator 690 172.50 

“Weshing Machine 36 9.00 

Hand Lethe 64 16.00 

Power Press 100 25.00 

Drill 64 16.00 

BLU. Trim 64 16.00 

Inspection 64 16.00 

Sort 64 16.00 

Rough Trim 64 16.00 

O11 Test 64 16.00 

10.3.1.3.4 Equipment Rental 

The Wheelabrator used liquid nitrogen to freeze the parts 

before shotblasting. The equipment used for storage of the 

nitrogen is rented from Air Products Ltd at a cost of £180/ 

month = £2160 per yeere 

10.3.2 Viability Budget 

The individual budgets were combined to give a standard viability
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budget for 1977 (see “xhibit 10.13). The general fixed costs of 

other sections have not been subtrected from the sectional 

margin because: 

All the equipment outside the Small Order Section used to 

menufacture small orders was also shared with high volume 

production; the disappearance of small order work could have 

had no effect on the annual fixed costs, since the eouipment 

would still be required. The only effect that the disappeerance 

of small order work produced would have been to marginally 

increase the recovery rate necessary for full cost absorption 

(this approach was not used at Skelmersdale so it was not relevant). 

All the depreciation end equipment rental charges were assoc= 

iated with equipment for which the annual small order demand 

wes negligible - the apportioned fraction of the fixed costs 

would also be likely to be smell. A more detailed breakdown of 

the costs is as follows: 

  

Equipment Annual Small Annual Annual 
Order Demand Depreciation Eoripment 

(é Rental 

Barwell 49 brs 158 - 

Wheelabrator 21 hre 2241 2160 

Ase there was no forecast evailable for the demend pleced upon 

the Barwell and Wheelabrator by the high volume production it 

would have been difficult to determine a reasonable basis for 

apportionment. 

For the cost of toilet cleaners and erguments used in point (i) 

also apply - there was no evidence to suggest that the cost 

would be reduced by deletion of the small order work - it was 

not a relevant cost.
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BXHTBIT 10.13 

  

TAL VIABIL 

      

  

  

£ pas z Pease 

EULGETSD SALUS VALUE 46496 

VARIABLE COSTS OF SMALL ORDER SECTION: 

Waterial 1660 

Direct Wages 3815 

954 

1643 

Variable Overhead: 

Electricity 528 

61 

sigintenance ‘ 715 

Gereral Stores 343, 

9719 9719 

36777 
  

  

     
  

mtAs form)      
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VARIABLE COST CHARGES FROM OTHER SECTIONS: 

Direct Wages 

Indirect Wages to Direct Yorkers 

Indirect Wages 

Variable Overhead 

SECTIONAL MARGIN 

  GENERAL FIXED COSTS: 

  

Depreciation 

Heating 

Souipment Rental 

Toilet Cleaners 

TOTAL GENERAL FIXED COSTS 

£ pea. £ pea. 

4096 

91 

640 

276 

5203 5203. 

27705 
(60% on turnover) 

2599 

637 

2160 

9820 

15016
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10.4 Discussion of tesults 

10.4.1 Comparability 

The standard Smal] Order Sectional i rgin i 

    

high level of contribution towards general overhead 

costs, even when the directly allocable fixed costs 

were subtracted from the variable cost margin. The 

contribution level of 60% of turnover was comparable 

with the results of an investigation made into the 

standard contribution derived from smell order sales 

during a three month period in 1976. 

this investigation were: 

  

The results of 

  

  

  

EXHIBIT 10.14 : SALES OFERATION SUMMARY JULY - SEPTEMBER 1976 

JULY | AUGUST | SEPTEMBER | TOTAL =} 

1976 | 1976 1976 QUARTER 

Total Sales (£) (incl. returns) | 7733 | 3731 5923 17387 

Total vwe (£) 3065 | 2132 2593 7790 

Total Gross Contribution (£) 4668 | 1600 3330 9597 

% Gross Contribution 61% |. 43% 56% 55%               

Since the Dunlop standard costs did not include any 

directly allocable fixed costs it may be seen that the 

standard contribution rates would be higher if 

calculated by using the Dunlop standard costs. 

10.4.2 Opportunity Costs 

At the beginning of the costing exercise, it was 

Suggested that the resources currently used to 

manufacture small order parts could be used to
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manufacture potentially able work. After 

ouestioning of the management t Skelmersdale it 

  

was clear that there was currently ne business which 

could be suitably substituted for the snall order work; 

if it were not for the overall inefficiency of the 

operation there vould be considerably greater cepacity 

at Skelmersdale than there would be business to fill it. 

The only use which could have teen made of the small 

order facilities was to substitute for other machines 

in the manufacture of rubber conponents if the equip- 

neat currently used should prove inadequate. The 

components which might have been made on small order 

facilities offer contribution rates of only 20-30% of 

turnover; there appears to be no more profitable 

alternative to the manufacture of small order braking 

components for Automotive Products Ltd. 

Non-quantifiable Considerations 

If the financial results of the viability investigation 

had proved less encouraging the decision to retain or 

dispose of small order business would still not have 

been clear. The effect which the provision ‘of small 

order work for Automotive Froducts Ltd had upon the 

granting of high volume business is not established. 

It was quite possible that Automotive Froducts 

purchasing staff regarded the awarding of high volume 

business to Skelmersdale as being contingent upon the 

acceptance of small order work by Dunlop. The small
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order area of business might therefore have had to be 

regarded as a 'loss leader’ necessary to obtein the 

larger orders. 

However the results of the standard cost investigation 

did ay place the Dunlop manegement in such a dilemma; 

both the financiel and marketing criteria suggest that 

small order work should be retained within Dunlop. 

Against this point it has been argued that the 

apparently poor small order supply performance of 

Dunlop Skelmersdale could be damaging to the remitetion 

of the company at 4utomotive Products and thereby 

prejudice high volume work (see Chapter 4). However 

the supply performance cf Dunlop was within the control 

of managenent at Skelmersdale; the opportunity was 

available for supply performance to be improved thereby 

reducing damage to the credibility of Junlop as a 

supplier and at the same time retain a potentially 

lucrative segment of business. 

Efficiency 

Using stendard costs and assuming a near standard 

performance the small order operation at Skelmersdale 

appeared to be viable, giving a considerably greater 

contribution to general overheads than any other 

potential business which could utilise the smell order 

resources. However, as has been previously described, 

the Lockheed (Moulding) Department did not have a good 

record of being able to work within, or near, the 

standard cost performance,
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It was therefore suggested that the eciual performance 

of the small order operation at Skeluersdale could 

have been such that the contribution level was 

reduced to such an extent that small orders were no 

longer viable in the Skelmersdale ervironment. In 

the absence of accurate actual costs this cleim was 

difficult to prove or refute using the existing 

accounting systen. In the next Chapter an attempt 

will be made to overcome these difficulties and test 

the hypothesis that actual efficiency levels reduce 

profitability to unacceptably low levels.
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CHAPTER 11 

Performame/Cost Sensitivity Analysis 
  

11.1 Objectives 

11.2 Identification of Major Deviances 

11.3 Approach to Sensitivity Analysis 

11.4 Calculation of 'Variances! 

11.5 Discussion of Results 

Objectives 

The small order operation at Skelmersdale appeared to be viable 

if the standard cost budgets were used for the assessment. An 

examination of the past performance of the Lockheed Department 

suggest that the actual cost performance is likely to be 

considerably poorer than the standard performance level. A 

considerable proportion of this difference may be attributed to 

poor control of the operations by supervision, which the 

inadequate cost control systen cannot highlight. In particular 

the Dunlop managenent admitted thet considerably less effort had 

been expended in attempting to control the small order operation 

than in other areas of the factory. Whilst the lack of control 

cannot be condoned, some estimation of the extent of the 

deviation from standard performance should be included in any 

viable study, if we expect that the less than standard performance 

will be a semi-permanent feature of the operation. 

If a more detailed cost reporting and control system had been in 

operation in the Department this assessment could have been made 

by comparison of actual and standard cost performance and an in- 

depth analysis of variances. In the absence of such a system
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the best that could be achieved was to compare ‘expected actual! 

performance with standard performance i.e. the standard cost 

structure could be used as a model of the cost behaviour of the 

small order operation upon which expected actual deviations 

fron standard cen be superimposed. In order to achieve this aim 

the following actions were required: 

11.1.1 

11.1.2 

11.1.3 

The areas of the small order operation which were felt 

to be significantly deviant from the stendard had to be 

identified. 

Once the deviant areas had been identified an attempt 

had to be made to quantify the extent of the deviance 

from standard in order that the budgets might be 

adjusted. 

The effect which the expected actual performance would 

have upon each of the stendard budgets had to be 

determined and incorporated into the budgets to generate 

'variances', 

With the determination of expected actual budgets, the 

expected actual contribution towards general overhead 

could be determined and a new assessment of the 

viability of the small order operation made. In 

addition the exercise should highlight the effect which 

each of the deviant performance levels has upon the 

overall contribution level.
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Identification of or Deviances 

Operating Managers and supervisors who came into freouent 

contact with small orders were approached and asked to indicate 

the areas in which actual performance was likely to be signif- 

icantly different from standard. The personnel arproached were: 

* Prodict Manager, Brake Mouldings and Turning Belts 

* Production Manager, Brake Mouldings and Turning Belts 

* Departmental Manager, Moulding Department 

* Production Control Manager, Moulding and Mill Group 

* Foreman, Moulding Department 

Once the deviant areas had been identified an investigation was 

made into the actual performance level and the extent of the 

deviation determined. The main areas of deviation found were: 

  

11.2.1 Reject Levels 

Overall reject levels were felt to be significantly 

higher than the standard overall reject allowance of 

25% (on good). The reject figure was highly significant 

since it referred to parts which were rejected at the 

final inspection stage; it did not include parts which 

were rejected as substandard during intermediate 

manufacturing stages. Therefore all peerat ans were 

perfomed on the reject pert; it cost as much to 

manufacture a reject part as to manufacture a good part. 

An examination of the cumulative reject summary for the 

year end December 1976 revealed that the overall actual 

reject level was 59% (on good). This figure was used in



subsequent analysis as the expected actual reject 

figure. 

11.2.2 Waterial Loss (Wastage) 

It was claimed that a considerably larger number of 

blanks hed to be made than were ectually moulded. 

This could be due to: 

(i) Ageing of the compound which rendered the blanks 

unusable, 

(ii) Losses of blanks between the Harwell (blank 

production) and Moulding areas. 

(444) Moulding of parts which were rejected at the 

Moulding stage (and were therefore not included 

in the Production Control Department records). 

In order to estimate the extent of the material wastage 

the Barwell programme sheets were exemined for the 

first 12 working weeks of 1977 and the number of blanks 

produced in that period determined. Tne figure so 

obtained was compared with the number of parts moulded 

Guring the first 13 working weeks. (The Barwell was 

scheduled one week in advance of likely Moulding 

requirement. No adjustment for stock carried over from 

the beginning of the reference period needed to be made, 

since stocks had been run down over the holiday period). 

Blanks produced in weeks 2-13 (1977) = 403,000 

Farts moulded in weeks 2-14 (1977) 229,410 

Blanks Produced 
Farts Noulded ™ +76 

i.e. 76% extra blanks had to be mede to achieve the
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planned moulding level (of which a proportion were 

rejected at the final inspection stage). 

Downtime 

11.2.3.1 

11.2.3.2 

11.2.5.3 

Overall 

It was claimed that overall machine downtine 

Tor the Small Order Section moulding presses 

was likely to be in excess of the 20% overall 

Pee incorporated in the standard 

budget. An examination of the Weekly 

  

Downtime Analysis for the first 13 weeks of 

1977 revealed that overall downtime on the 

presses was 28% of totel time - av greater 

than the standard allowance. 

Maintenance 

The standard budgets for maintenance were 

based upon 10.5% of total machine time being 

allowed for maintenance. Using the Machine 

Downtime Analysis sheets for the first 13 

weeks revealed that actual maintenance on the 

Small Order Section required an average of 13% 

of the total machine time. 

Moulé Cleaning 

It was estimted that e considerably greater 

time was spent in cleaning the moulds than the 

standard allowed. Investigation revealed 

however, that only 13% of total time wes spent 

in mould cleaning rather than 20% in the standard,
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the 13% actual figure was used in subsequent 

analysis. 

iuachine Froductivity 

    

The moulding standard minute values used in the build-up 

of the standard budgets were based upon an average 

machine loading of 18 cavities/platen (this being the 

average projected loading at the time of the calculation 

of the Cuarter Platen Moulding Values), As expleined in 

Chapter 7 however, an incentive scheme was introduced 

with a maximum loading of 18 cavities/platen which meant 

that the average must be below that level. 

4n investigation of the average press loadings for the 

first quarter cf 1977 revealed thet an average of 12 

cavities were loaded onto each platen. This had two 

implications: 

(i) The average standard time would be increased, since 

with fewer cavities on each platen, the proportion 

of mould constant time (to open and close the press 

for example) per part would increase. The effect 

of the reduced machine loading can be estimated as 

follows: 

Work Cycle for 2 machines = 4.368 + X x 0.1224 
(From Quarter Platen Fixed Variable 
Calculation) Element Element 

where X = number of cavities per platen.
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(a) For X = 18 

Work Cycle = 4.368 + (18 x 0.1224) = 6.57 sm 

Average SWV/part = 0.1825 sn/part 

(>) For X = 12 

Work Cycle = 4.368 + (12 x 0.1224) = 5.84 sm 

Average SMV/part = 0.2432 sm/pert 

Average SMV/part(12 cavs) 
ree 

It will take 33% longer per pert to mould than the 

Standard time. 

(41) The number of charges reouired to meet the schedule 

will be increased by 50% (18/12). Thus any costs 

which depend on the number of charges reauired 

rather than the time taken (namely the cost of 

compressed air) will be increased by 50%. 

11.3 Approach to Sensitivity Analysis 

The traditional approach to sensitivity analysis is to elter 

each variable in turn in order to determine the effect which is 

produced on the final result. The result is said to be most 

sensitive to the variable which causes the greatest change in 

the overall result. The assumption underlying the traditional 

approach is that each variable may be manipulsted independently 

of the others, i.e. there is no significent interaction of 

effect between the variables. Such an assumption is acceptable 

where the alterations which are made to the variables are small 

compared with the magnitude of the variable and therefore where 

combinations of alterations in several variables will have a 

negligible effect.
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For example, if the total result, Z, is eoual to the product of 

variables X and Y: 

Z = XY 

If X' = X +AXK and Y' = Y+AY, the traditional approach would 

ive the result: 

Z! = Z = OXY + OYX 

The 'full' answer allowing for interaction between the variable 

is: 

Z' = Z wAXY +(\YX + AXA (interaction term) 

If X-=1, Y= 1 andAX = 0.1, AY = 0.1 

XY = 0.01 

X Y is only 1% of XY aid in many ceses the difference caused by 

the interaction term may be regarded es negligible. 

If however, the changes in X and Y are large, the interaction 

terms become more significant. For example: 

5, aby ne eiee On} 

Y= 1,87 = 025 

MXOY = 0.25 = 25% of XY. 

In the exercise which was undertaken on the stendard budgets the 

alterations in the variebles were large reletive to the standard 

allowances - the interaction effects between the variables can 

be quite significant and therefore the effect of a11 the 

variables altering simultaneously must be determined and not the 

effect of altering each variable sequentially.
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Furthermore there was a secuential dependence of one variable 

upon another. For example if the time taken to mould the 

scheduled parts was increased, not only will the direct labour 

budget Le affected, but also the amourt of maintenance 

required (since maintenance time was taken as a fixed proportion 

of running time) and the cost of operating the machine will 

increase. 

Hech of the standard budgets was examined in turn and the effects 

of alteration of any relevant veriables determined. The material 

cost for example will be affected by: 

* Increased reject level which requires extra blanks to be made 

to achieve the required schedule. 

* The material loss of 76%. 

Calouletion of 'Variances! 
  

11.4.1 Nomenclature 

let 

X = Easic cost of producing good parts 

X! = Standard Cost = Basic Cost + standard reject and 

other standard allowances 

X" = ‘Expected Actual! = Standard Cost + Serisitivity Cost
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EXHIBIT 11.1 : FERFORMANCE VARIABLES USED IN ANALYSIS 

  'EXPp 
    

D ACTUAL' 

  

DESCRIPTION SYMBOL STANDARD ALL. ALLOWANCE 

Reject Allowance R R (25%) R+AR (59%) 

Blenk Loss (Wastage ) W w ( of) W+AW (76%) 

Mould Cleaning Cc c (20%) C+Ac (13%) 

Downtime Allowance D D (20%) D+HD (28%) 

Maintenance Percent- : . ae . . of) gen kidesnne M mM (10.5%) M+AM (13%) 

Machine Productivity N of, 
Allowance = B (07) Be Ce 

Number of Charges s s S4AS (1.58)           
  

11.4.2 Method of Celculation 

Each budget incorporated into the Viability Master 

Budget was examined in turn and the factors which 

would cause the expected actual budget to be 

significantly deviant from standard were identified. 

The overall ‘variance! and 'sub-variances' were 

calculated for each budget; two typical calculations 

will be decribed in detail in order to clarify the 

approache 

11.4.3 Sample Calculations 

11.4.3.1 Material Cost Budget 

X' = Standard Cost = £1660 

X" = Expected Actual = X'(1+R+AR). (law) 
1+R 

= 1660 x 1.59 x 1.76 = £3716 
1.25
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X" = Xt «= 3716 - 1660 = £2056 

X" =X! 2X! (1eReaR). (140%) - Xt = Xt. ( WHRAW+AR+ARAW). 
(isk) (34R) 

X" - 4! = _X'. AV = Material Wastage Cost on Good Parts = £1009. 

+_X'. Ra = Materiel Wastege Cost on Standard Rejects = £252. 

+_X'. AR = Material Cost of Excess Rejects = £452. 

+_X'. ARAW = Meterial Wastage Cost on Excess Rejects (Inter- 

active term) = £343. 

Total = £2056 

11.4.3.2 Variable Indirect Wages Budget 

Consists of (i) Mould Cleaner 

(44) Setter ee 

) Mould Cleaner 

X! 2 £814.55 

X" = X'(1+RtAR).(144P). (Gen) 614-5512, 259x1.33x0.13) 
(+B) 1.25x0.20 = £895.66 

XxX" - X! = £81.11 

X"-Xtext ((1+R4AR)(1WAP)(C+AC)-(14R)C) 
(hk)¢ 

z a! ‘ (AFC+CRAP+CAR+CARAP+AC+APAC+RAC+RAPAC- ARAC AP+ARAC ) 
1+R)C
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X"-X'=X! APC = Mould Cleaning due to extra 
(i4R)c 

time taken to mould good parts = £215.04. 

+X! CRAF = Mould Cleaning due to extra 
(TeR)o 

time taken to mould standard rejects-£53.76. 

+X! COR = Mould Cleaning due to excess 
(1+R)c 

reject manufacture = £221.56. 

fas CBRAF = Mould Cleaning due to excess 
14+R)C 

time taken to manufacture excess 

rejects = £73.11. 

+X! C = Reduction of cleaning cost on good 
(asR)c 

part manufecture = £228.07. 

+X! APAC = Reduction of cleéning cost on 
(Ter) reat wea - 

excess time taken to manufacture good 

parts = + £75.26. 

+X! HAC = Reduction of cleaning cost on 
(Tak )c 

moulding of standard rejects = - £57.02. 

+X! RAPAC = Reduction of cleaning cost on 
(TeR)c 

excess time to manufacture standard 

rejects = - £18.82. 

+X! ARACAP = Reduction of cleaning cost 
(T#R)c 

on excess time taken to manufacture 

excess rejects = - £25.59. 

+X! ARAC = Reduction of cleaning cost on 
(T#R)e 

excess reject manufacture = £77.55 

Total = £81.11.
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(ii) Setter 

X! = £829 

X"-X' (14 ROR). (14QP) = £1402 
1:R 

NAY) £573 

XX =X"( a) (14AP)-(1+R)LX' Q@ P+ROP+ARHSRAP) 
(TR TR 

X"=X'=X' OP = Cost of setter during excess 
(iR) 

time taken to manufacture good parts 

= £219. 

+X! RAP = Cost of setter auring excess 

(TF) 

time taken to manufacture standerd 

rejects = £55. 

+X! AR = Cost of setter during excess 
(148) 

reject manufacture = £225. 

+X! ARAP = Cost of setter during excess 
(Ter) 

time taken to manufacture excess 

rejects = <74. 

Total Variable Indirects 

X' 2 £7644 

X" = £2298 

XNeX! = £654
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EXHIBIT 11.2 : DEVIANT FACTORS RELEVANT TO BUDGET CALCULATIONS 

  

BUDGET DEVIANT FACTORS RELEVANT 
  

VARIABLE COSTS OF SMALL ORDER 
SECTION 

Material 

Direct Wages 

Indirect Wages to Direct Workers 

Indirect Weges (variable) 

Variable Overhead: 

Electricity 

Compressed Air 

Maintenance 

General Stores 

Indirect Wages 

Depreciation 

Heating 

VARIABLE COST CHARGES FROM OTHER 
SECTIONS 

Direct Wages 

Indirect Wages to Direct Workers 

Indirect Wages 

Variable Overhead   
DIRECTLY ATTRIBUTABLE FIXED COSTS 

  

R, W 

R, P 

Ry rye 

(i) Mould Cleaner-R,P,C 

(ii) Setter - R, P 

(i) Barwell - R, W 

(ii) Others - R 

(i) Barwell - R, W 

(4i) Others - E 

(i) Barwell - R, W 

(ii) Others - R    
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Results 

  

The results of applying the expected actu: performance 

figures to the standard budgets can be seen in Exhibit 11.3. 

The overall effect of the changes ves to reduce 

  

sectional 

margin from £27705 (60% on budgeted seles value) to £17867 

(38% on budgeted sales values). 

  

A disgramatic repres ation of the effect of the expected 

actual performance on each budget can be seen in Exhibit 11.4. 

Discussion of Kesults 

11.6.1 Viability 

iven when allowance was made for an exceptione] level 

of inefficiency it can be seen thet the small order 

business offered a sufficiently high positive 

contribution level (38%) when compared with other 

business which could have used the small order 

facilities. 

It was claimed that small order work placed greater 

demands per unit production upon general overhead than 

the high volume business, in particular the process 

engineering, industrial engineering end production 

control function. This argument must have some 

validity since it was unlikely that it took 

Significantly less time to design a mould or determine 

a standard time for a smell order part than a high 

volume part. In the absence of concrete data on this 

matter however such claims must be regarded as speculation.
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It was unlikely that if small order production were 

completely abandoned at Skelmersdale that any 

reduction in the generel overhead would be achieved; 

no process engineers or industriel engineers were 

likely to be dismissed - they were not relevant costs. 

On the basis of the financial information available 

therefore small orders were viable. 

Velue of Wodel 

The cost budgets used to determine the viability of the 

small: order operation at Skelmersdale represented a 

cost model of that operation. Such a model could be 

used predictively in a gross way to predict standard 

cost pehaviour as in Chapter 10. It could also be used 

to predict the effects which changes in the performance 

levels would have on the costs as in this chapter. The 

cost model could, by estimation of the total effects of 

variable changes on cost performance, direct management 

attention to the areas where effort could most effect- 

ively be concentrated to reduce costs. It also 

emphasised the point that non-standard performance on 

one performance variable could not be regarded in 

isolation from the other performance variables - they 

interacted in such a way that amplified (or reduced) 

the effect of the individual changes. In other words 

the whole (the change in the budget) was greater than 

the sum of the parts (the changes resulting from changes 

in the individual performance factors).
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The effect of interaction can best be shown by 

comparing the total ‘varience'obtained by the 

traditional approach of altering each performance 

variable in turn with the 'interactive' approach which 

allows all the relevant variables to alter simultaneously. 

  

ORMANCE VARIABLE VARIANCE DUE TO NON- % OF TOTAL 
Pea See a ee A . REFORM. VARIANCE      

Reject 31% 

Wastage 1490 24s 

Downtime : 404 64 

Mould Cleaning = 285 ~ 5% 

Machine Productivity 2670 43% 

Total Varience from Traditional Approach= 6248 100% 

Total Variance fron Intersctive Approach=- 9935 

Difference due to Interaction = 3587 

The Interactive Approach gererates a total variance of 

£9835 p.a. compared with £6248 p.a. from the traditional 

approach. The difference of 57% between the two 

approaches stems from the considereble interaction 

which occurs between the variables. At a first exam- 

ination the traditional approach appears to give a 

clearer identification of the causes of the variance; 

from the analysis given for exemple it would appear 

that reduced machine productivity is the most significant 

contributor towards the total variance, followed by 

excessive reject levels and so on. The clarity of
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analysis is illusory however, for one is assuming that 

each performance variable is altered independently 

from all the other variables which is not the case in 

the real situation. 

The Interactive Approach can be made to generate the 

Traditionel variances by considering sub-variance 

terms which include only one performance veriekle 

deviance (end thereby assuming that all the other 

- deviances are zero) but the essumption made is not in 

line with the real world where severel performance 

variables are likely to be non-standard at the same 

time. 

Soon after the development of the Interactive Approach 

it was used to evaluate suggested improvements to the 

operation of the Smell Order Section (See Appendix F); 

with the postings system then in use at Skelmersdale, 

it would not have been possible to make an accurate 

quantitative prediction. The Interactive Model 

enabled the prediction to be made with little 

difficulty. 

Thus in the Interactive kodel the Dunlop management were 

provided with a means of determining the effects of any 

changes in the performance variables and identifying 

those areas where their efforts could best be directed,
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CHAPTER 12 

Conclusions and Recommendations 
  

12.1 General Difficulties 

12.2 Recommendations 

12.3 General Inferences and Speculations 

12.1 Generel Difficulties 

The research underteken at Skelmersdale represented en attempt to 

reduce the uncertainty of the Dunlop management while at the 

same time making a contribution to the understending of the 

problems associated with small order manufacture in en 

industriel company. These objectives may not be complementary, 

but such is the problem presented by the interdisciplinary 

approach wherein the researcher must fulfil both the broader 

academic and the narrower industrial objectives at one and the 

seme time. 

Nevertheless the author believes that through the detailed 

solution of the practical problems facing the Dunlop management 

at Skelmersdale, an insight has been gained into the general 

nature of the small order problem. The main objectives during 

the research project at Skelmersdale were: 

1. To identify the major problems associ ated with small order 

manufacture and marketing. 

2. To undertake analysis of the relevant deta. 

3. To make recommendations to the management, and where 

possible, implementthe recommended solution.
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4s will have become clear in the preceding chapters, it was not 

possible to consider the small order problem in isolation from 

the general state of the brake mouldings business at Skelmersdale. 

Indeed, in a number of areas the difficulties which were 

encountered in the analysis and rectification of small order 

problems were characteristic of the general Skelmersdale 

situation and could not be related solely to smell orders. In 

summarising the work undertaken in Skelmersdale it is therefore 

necessary to consider topics which strictly fell outside the 

study of small orders. 

Of the more general issues the most significent was that of the 

stendard costing system in Skelmersdale and the attitude of 

management towards its use. As was explained in Chapters 7, 8 

and 10 stendard costs were subject to considerable manipulation 

by senior management in order to apply more or less pressure to 

production management. In addition the stendard costs were not 

used, and could not be used because of their simplistic nature, 

to control production costs in an effective way; too little 

information wes provided too late for any action to be taken by 

line production management. Furthermore the methods used to 

establish the costs themselves were not beyond criticism; the 

use of blanket allowances (the shop cover allowance for exemple) 

and the failure to adjust standard costs when processes or 

manning levels were altered meant that any standard costs, not 

merely those relating to small order work, had to be scrutinised 

with extreme care before any meaningful conclusions could be drawn.
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It was for this reason that a considerable part cf the research 

work at Skelmersdale was devoted to the establishment of 

reasonably attainable standard costs which could be used to 

assess the financial viability of small orders. 

In defence of the Dunlop management it must be remembered that 

the brake mouldings business went through a traumatic recession 

during the period of the investigation. The Lockheed brakes 

business had been unprofitable for several years before the 1974- 

1975 recession; the serious reduction in sales volume came at 8 

time when the new managenent team at Skelmersdale were attempting 

to establish the brake mouldings business on a profitable basis. 

It was almost inevitable thet the efforts of the Skelmersdale 

management were directed towards ensuring the survival of all 

the business under their control and that a number of the 

proposals put forward as a result of the research programme were 

not implemented effectively. It is to the credit of the manage- 

ment team that, when sales volumes recovered from the 

disastrously low levéls of 1975, the brake mouldings business 

was established on a fim and profiteble footing. 

Recommendations _ 

In order to assess the research project at Skelmersdale it 

could be useful to reconsider the three fundamental questions 

which were asked about small order work in Chapter 1, namely: 

How should small orders be marketed? 

How should small orders to manufactured? 

How should small orders be costed?
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Each of these questions will be considered in turn in order to 

show the nature of the problem, the recommendations made and 

the success (or otherwise) of these recommendations when they 

were implemented. 

12.2.1 The Marketing of Small Orders 

Little was known at the start of the project about the 

nature of the market for small orders or the purchasing 

process which resulted in orders being placed at 

Skelmersdale. The market destination investigation 

described in Chapter 3 revealed that the majority 

(approximately 80% of total sales volume) of the small 

order business was destined for spares use. This finding 

had three important implications: 

1. 

2. 

Small order prices were not likely to be as critical 

as in the high volume business, enabling higher 

profit margins to be obtained (as confirmed by the 

industrial buyer behaviour investigation). 

More flexibility in delivery performance would 

probably be permitted by the customer. (The 

industrial buyer behaviour study indicated thet this 

opportunity could not be exploited too far). 

The majority of the small order work was likely to 

be undertaken for the Spares and Service Division of 

Automotive Products, which had its own purchasing and 

material control departments.
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The industrial buyer behaviour study enabled the 

purchasing process in Automotive Products Ltd to be 

investigated in greater depth and identified the 

constreints and opportunities which the links between 

Dunlop Ltd and AP Ltd represented. Most importantly 

it enabled an assessment to be mede of the performance 

of Dunlop as a supplier. The supply of predominantly 

high volume products to the Brakes Division in Leamington 

was considered to be satisfactory by the Automotive 

Products personnel involved. The Brakes Division 

personnel] also felt that communications between the two 

companies was both effective and efficient. 

The picture which emerged from the Spares and Service 

Division, Banbury was altogether different; delivery 

performance was regarded as highly unsatisfactory to the 

point of resourcing the business with another supplier. 

(Dunlop Ltd., Precision Rubbers Division). It was felt 

that the needs of the Spares and Service Division were 

always regarded as secondary to those of the Brakes 

Division. Furthermore it was felt that communications 

between Dunlop, Skelmersdale and Automotive Products 

limited were poor; no action had apparently been taken 

to remedy the critical delivery situation. 

As a result of the investigation the following 

recommendations were made:



1. 

2. 

3. 

OE 

The delivery of certain critical parts should be 

improved. A programme was initiated at Skelmersdale 

to improve the quality levels of the critical parts 

(high reject levels of the critical parts had 

resulted in few good parts reaching the customer). 

Precision Rubbers Division were contacted to discuss 

the policy implications of a Dunlop Division quoting 

for business which was currently held by another 

Dunlop Division. It was unlikely that Dunlop 

Limited's profitability would benefit from the 

interdivisional competition, since Precision Rubbers 

Division had quoted unit prices which were 50-60% of 

those currently charged by General Rubber Goods 

Division. It was pointed out that, since Precision 

Rubbers Division was not an approved supplier of the 

compound used for the small orders, the Skelmersdale 

factory could control the transfer by limiting the 

amount of material which it supplied to Precision 

Rubbers. It should be noted, however, that whilst 

some preliminary discussions had taken place between 

Automotive Products, Precision Rubber and General 

Rubber Goods management, no transfer had been effected 

by the end of the project in 1977. 

It was recommended that more regular visits to 

Banbury should be made by the involved Dunlop 

personnel in order to allow the feelings of the 

Spares Division personnel to be known and acted upon. 

This recommendation was accepted and implemented.
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4. It was agreed that delivery performance should be 

assessed by a comparison between the number of parts 

delivered ageinst schedule for each product on the 

schedule and not as previously where the total 

number of parts delivered was compared with the 

total number of scheduled parts. (The satisfactory 

delivery performance of the high volume (injection 

moulded) parte had disguised the fact that the 

delivery performance for the low volume (compression 

moulded) products was poor. 

5. It was recommended that a pricing policy should be 

devised which took advantage of the relatively 

inelastic demand for small order components. 

As described in Chapter 5 a number of attempts were made 

to derive a market-orientated pricing policy i.e. one 

which reflected the prices which the customer was 

prepared to pay rather than the costs of manufacture. 

The Product Analysis Pricing model of Brown and Jaques 

was examined in particular detail since it seemed highly 

appropriate to the brake mouldings business. Unfortun- 

ately the PAP approach was shown to work only where a 

market-crientated price structure was already established. 

That a simplified form of the approach had some success 

when applied to the high volume brake mouldings was 

indicative that the system had some merit where the price 

structure was already essentially market-orientated. 

For the determination of small order prices a different 

approach was required.
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After an examination of the alternatives available it 

was finally decided that a cost-plus pricing approach 

should be adopted, albeit modified to allow the 

customer to affect the price which he was asked to pay 

by choosing the level of capital investment in tooling 

which he was prepared to undertake. Jt is regretable 

that the Skelmersdale management, whilst agreeing to the 

implementation of the policy and contributing consider- 

ably to its development, did not make any more to 

implement it (the approach was based upon Cuarter Platen 

Costing). Thus whilst the cost structure was altered by 

the adoption of the Cuarter Platen Costing approach, 

prices were not adjusted in line with the revised 

structure. The situation was exacerbated by the refueal 

to allow new tooling for Small Order Section products to 

be purchased by the customer. The explanation given for 

this embargo was that while the future of the small order 

business at Skelmersdele was in doubt it would be 

irresponsible to increase the involvement in this 

business. It was also claimed that an excessive demand 

for the services of the Frocess Engineering Department, 

would be created if new tooling had to be designed and 

put into production. 

This explanation must be regarded with some suspicion 

for the following reasons: 

Automotive Products normally paid for the full cost of 

new moulds, including development costs. This would have
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meant that the majority of the design and development 

work could have been undertaken by a design consultancy 

company at the expense of AP Ltd. 

The embargo was not lifted even after analysis had shown 

that small orders were financially attractive if 

manufactured efficiently with the resources available at 

Skelmersdale. 

It was acknowledged that e number of the quality problems 

which were encountered with small orders could be over- 

come by the purchase of new tooling. 

The failure to implement Querter Pleten Pricing or allow 

new tooling to be purchased raised the question of the 

commitment of Skelmersdale to the solution of the small 

order problem. As had been the case in previous years, 

high volume problems were given first priority. 

In summary, the major elements of the small order 

marketing policy were as follows: 

Improve deliveries to the Spares and Service Division, 

Banbury through improved manufacturing efficiency. 

Increaee the frequency of visits to the Spares end 

Service Division.. 

Implement the Quarter Platen Pricing Policy at the first 

possible opportunity. 

Allow the customer to purchase new tooling as reouired, in 

line with the Quarter Platen Policy.
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12.2.2 The Manufacture of Small Orders 

The investigations revealed a number of problems 

associated with the manufacture of small order brake 

mouldings. The problems, together with the probable 

causes and the suggested remedial actions are shown in 

Exhibit 12.1. 

The overall conclusion which can te drawn from an 

examination of the manufecturing problems is that small 

orders suffered from neglect by all the departments 

concerned with manufacturing in Skelmersdale. No 

major maintenance of the ageing steam-heated compression 

presses was undertaken until the equipment had deteriorated 

to such an extent that replecement was the only alter-- 

native. Even after the presses had been replaced by more 

modern compression presses machine downtime was excessive 

due to the low priority which smal] order manufacture was 

given by the Engineering Department. The compression 

moulds themselves were subject to a similar deterioration; 

before the compression moulds were made subject to 

regular inspection by the Tool Control Section, tool 

condition was not normally examined until the number of 

reject parts produced hed reached ea significantly higher 

level than nomal. 

Even after the Small Order Section hed been established, 

little effort was made to ensure that it was adequately 

manned, the Section's labour frequently being transferred 

to cover for absenteeism in the high volume area.
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It was only after the matter had been brought to the 

attention of the senior management that this practice 

ceased. 

Reject levels remained at a regrettably high level for 

the greater part of the project at Skelmersdale. 

Significant reductions in the reject levels of certain 

parts were achieved towards the end of the project as a 

result of an investigetion by the Process Engineering 

Department, the first major investigation which had been 

undertaken in three years. The investigation had 

revealed two major causes of excessive rejects: 

The shape and size of the rubber blanks which were 

loaded into the compression moulds were not always 

compatible with the shape of the moulded product. As 

& result, the rubber did not flow to form a complete, 

strong component when heat and pressure were applied. 

A number of the blanks were redesigned to facilitate 

plastic flow. 

The position of the blank in the mould was also found 

to be critical if a fully formed part was to be made. 

The optimum loading position was found for each product 

investigated. It was then proposed to mark the moulds to 

identify the best loading point. The Interactive Cost 

model developed by the author (see Chapter 11) was used 

to evaluate the likely benefits of the revised loading 

systen. (The Transport and General Workers Union 

demanded additional payment for its members to load the



- 563 - 

blanks in a specific part of the mould. The Interactive 

Cost model was used to compare the likely cost savings 

with the additional labour cost - see Appendix K). 

A further potential cause of high reject levels was 

suggested by the author; the payment-by-results 

incentive schene in force in the Small Order related to 

the quantity of output, not its quality. Operatives 

were therefore paid as much to produce reject parts as 

they were to produce good parts. There was therefore 

little incentive to take the extra care during loading 

and stripping of the component which could have reduced 

reject levels. A proposal that the quality related 

incentive scheme should be introduced was not regarded 

with any enthusiasm by the management. A further lack of 

interest wes shown when the error which had been made in 

the preparation of the incentive scheme was pointed out. 

Even though the error resulted in a moulding labour cost 

which was, on average, 33% higher than that which could 

be achieved with the existing costing no effort was made 

to negotiate a change in the incentive scheme. 

In summary, it was clear that small order manufacture was 

considered to have & low priority by the majority of the 

manufacturing personnel at Skelmersdale. In the absence 

of any individual in a position of authority at the 

factory to make a case for the requirements of small 

orders, resources were inevitably directed almost 

completely towards the needs of the high volume business.
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12.2.3 The Costing of Small Orders 

Accurate costing of small order manufacture represented 

the key to answer the question of whether smell order 

work should be reteined at the Skelmersdale factory. 

Providing that smll orders could be supplied in the 

quantities specified by the customer and could be 

delivered on time, the arguments to retain the small 

order business were strong even if they were not easily 

quantifiable when the problem was regarded from a 

marketing stendpoint. The supply of both high volume and 

low volume orders from one factory represented a complete 

marketing package which offered a number of advantages 

to the customer: 

Transport and administrative costs were lower. 

The compound used for small orders was similar or identical 

to that used for high volume orders; the fewer the 

sources of compound used, the more likely that the 

material would be of a consistent quality. 

Automotive Products preferred the supply of safety 

criticel components to be undertaken by a large company 

which would possess the resources to meet any claims 

resulting from faulty manufacture. It was felt that a 

small company undertaking the manufacture of small orders 

would not have the necessary resources to meet any large 

lisbility claims with the result that Automotive Products 

would have to meet the claims from their own resources 

(the assumption being made that a large compeny would not 

be likely to accept the small order business without 

being guaranteed the high volume business).
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The offer of small orders to Automotive Products could 

therefore be regarded as a means of attracting the high 

volume business to Skelmersdale. The extent to which 

the supply of small orders ensured continued orders for 

high volume was difficult to quantify but it could 

certainly be said that such arguments favoured the 

retention of the small order business. 

In order to decide whether small orders should be 

retained at Skelmersdale it was necessary to balance the 

arguments for retention against the costs (real or 

opportunity) which the company incurred by retaining 

the business. Cost in this sense means the difference 

between the benefit which the company gained by the 

manufacture and sale of small orders and the benefits 

which would accrue from the pursual of alternative 

strategies available to it (for example two strategies 

which were available to the company were: (1) to cease 

production of smell orders and not utilise the manufact- 

uring resources at all or (2) to use the resources to 

manufacture alternative products). This cost was a 

measure of the sacrifice which the company had to make 

in order to supply Automotive Products Limited with small 

order products. 

In order to identify the benefit which the company gained 

it was necessary to determine the difference between the 

reveme which the company gained from the sale of small 

orders and the costs which it incurred in manufacture.
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It was possible to identify the historical revenue which 

had been gained by the sale of these products. It was 

also possible to predict future revenue by forecasting 

the future sales volume and applying the likely selling 

prices. With the costing system in use at Skelmersdale 

it was not possible to identify the costs of manufacture 

quite so readily. Chapter 10 describes how many of the 

small order costs were based upon an apportionment of 

the average costs for the whole Lockheed Department and 

aid not truly describe the behaviour of the costs which 

were incurred in small order manufacture (for example the 

shop cover allowance and blanket reject allowance). 

Furthermore where costs were included which were solely 

related to small order production (moulding direct labour 

costs for exemple), the basis for the costs was often 

either out-of-date or was based upon incorrect assumptions. 

It was therefore necessary to establish costs which 

reflected more accurately the manufacture of small] orders. 

The exercises described in Chapters 7-11 were undertaken 

with this objective in mind. More specifically. there 

were two objectives: 

To establish the realistically achievable costs assoc- 

iated with the manufacture of small orders at Skelmersdale. 

To estimate, by using the records of physical performance 

which were available, the actual costs incurred in small 

order manufacture (the standard costing system at 

Skelmersdale was not adequate for this purpose).
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The investigation revealed that, given reasonably achiev- 

able levels of efficiency, the small order business could 

offer 60% of revenue as contribution towarde the recovery 

of fixed costs and profit. This meant that with a fore- 

cast turnover for 1977 of £46,000, a contribution of 

£28,000 would be made. This rate of contribution was 

approximately 50% higher than that achieved for high 

volume orders and it was felt by the Skelmersdale manage- 

ment that this higher rate of contribution more then 

compensated for the assumed greater demands which small 

orders placed on the resources of the Skelmersdale 

factory compared with large volume orders. 

Even when actual levels of efficiency were considered 

(Chapter 11) a contribution rete of 38% could be achieved, 

meaning that a contribution of nearly £18,000 would be 

made, The main conclusion of this investigation was 

therefore that the benefit derived from the use of the 

Skelmersdale small order manufacturing resources to 

supply producte to Automotive Products Limited exceeded 

the benefit which could be gained by applying the best 

alternative strategy (that of holding the equipment in 

reserve in case of breakdown in other areas). Furthermore, 

by ensuring that proper control was maintained of the 

manufacturing process, the small order business could 

represent a financially attractive portion of the total 

brake mouldings business.
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The favourable financial results also meant that the 

difficulty presented by balancing quantifiable and non- 

quantifiable recommendations was avoided; the results 

of both the marketing end financial investigations 

Suggested that small order manufacture should be 

reteined at Skelmersdale. A number of improvements were 

necessary before the full potential of the small orders 

business could be realised, but essentially the business 

represented a viable proposition. 

Organisational Implications 

The probleme associated with marketing and manufacture of 

small orders did not often require a highly sophisticated 

approach to achieve a solution. The problems were 

numerous as many aspects of small orders at Skelmersdale 

showed evidence of neglect of several years duration. 

The neglect which smal] orders had suffered, together with 

the failure to implement a number of the recommendetions 

described in the preceding chapters, suggested that a 

further element should be added to the proposed solution. 

The missing element was the organisational structure and 

delegetion of responsibility for small orders. The 

organisational structure was such that each functional 

manager (production, production control, costing, 

indus trial engineering, sales etc) was responsible for 

some aspect of both high volume and low volume manufacture 

or sales. When faced with the problem of allocation of 

action priorities, each manager tended to give precedence
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to the more pressing high volume matters (cuite correctly 

in many cases because of their greater effect on the 

state of the whole business). Given the considerable 

uncertainty under which the managers were operating at 

the time of the project, there wes rerely sufficient 

time left which could be devoted to the solution of 

smell order problems. 

Small orders were therefore in & position analogous to 

that of a political party which, under a 'first past the 

post' electoral system, could receive the second highest 

number of votes in each constituency and yet not gain a 

single seat in Parliament. In other words the total 

small order problem did not receive the attention which 

it warrented because each aspect of the problem was 

considered in isolation, was compared with high volune 

problems facing the functional manager and was allocated 

a low priority. This difficulty arose because there was 

no single manager who was responsible for e11 aspects of 

the small order problem. 

° 

If one manager had been made responsible for all aspects 

of the manufacturing and marketing of small orders, the 

author believes that a stronger case could have been 

made for the allocation of at least some of the service 

resources (in particular process engineering, industrial 

engineering and accounting) to be devoted to overcoming 

the difficulties. Such a manager should report directly 

to the Product Maneger and would, in effect, have been a 

‘mini Product Manager! for small orders. ‘The cost of
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employing a menager solely to deal with small orders 

(approximately £4500-5000 including fringe costs) mst 

be considered in relation to the potential cost savings 

which could be mde if many of the proposals described in 

the preceding chepters had been fully implemented; the 

difference between the estimated actual variable costs 

of manufacture (£28,000 p.e.) and the realisticelly 

achievable costs (£18,000 pa.) was more than double the 

likely cost of employing a sml1l order section manager. 

Thus, only hslf of the potential savings need have been 

gained to cover the cost of the appointment. Additional 

savings could also have been made by, for exemple, 

increasing the number of moulds (see Chapter 7). Further- 

more, the appointment of a single manager responsible 

for small orders would heve gone some considerable way to 

overcoming the complaints of the Spares and Service 

Division that insufficient attention was peid by the 

Dunlop management to the small order sales. 

Whilst it was possible that the proposed improvements 

would have been made without the presence of a single 

accountable end responsible manager, full implementation 

would be made more likely if he were appointed. Ae 

supporting evidence to this hypothesis it should be 

noted that whilst a number of proposals made by the 

author during the project were fully accepted by the 

Skelmersdale Managements the implementation of the 

proposals was not as successful as it might have been.
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The author could not fulfil the role of 'Small Order 

Manager' even if this were expected, whilst remaining 

an IHD student, without being involved in the day-to-day 

running of the section; this would heve almost certainly 

prejudiced the completion of the research project. In 

addition, it was unlikely that the staff union (the 

Association of Scientific, Technical and Managerial 

Staffs) would heve permitted the author to assume a 

managerial role while he remained an IRD student, since 

at the time of the project a voluntary redundancy scheme 

was in operation for the Skelmersdale staff; the union 

was therefore likely to insist that the post be filled by 

one of its members. 

The appointment of a manager responsible for all aspects 

of small order manufacture and marketing was not made 

during the life of the project at Skelmersdale. It is 

therefore only possible to speculate on the possible 

success of such an appointment. The presence of a 

responsible menager would not in itself have guaranteed 

the efficient handling of small orders in the Skelmersdale 

factory but it would have helped to ensure that the 

recommendations which were made concerning the pricing 

and costing of small orders were implemented. The presence 

of a responsible manager could have also helped to ensure 

that the momentum which was gained during the invest- 

igation by the Process Engineering Department was main- 

tained. In the ebsence of any appointment however it 

was not possible to determine a priori the effect which 

@ Small Order Manager' could have had.
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12.3 General Inferences and Speculation 

It is not possible to draw generally applicable conclusions from 

a single investigation into small orders in one factory. The 

investigation only permits a tentative analytical framework to 

be proposed indicating the critical problems which are likely to 

be encountered. The details of the framework are as follows: 

12.3.1 Marketing 

12.3.1.1 Price Structure 

There is a danger that, either through neglect or 

incorrect costing assumptions, price structure 

instability may occur wherein similar products (in 

terms of product characteristics) have dissimilar 

prices. Care must be taken to ensure that the price 

structure is, and is seen to be, rational. The 

difficulty of ensuring rationality can be exacerbated by 

the adoption of an absorption costing approach, where, 

not only must the variable costs be questioned, but 

also the rules used to apportion fixed costs. 

The questionability of fixed cost apportionment mules 

can be avoided if only direct material and direct 

labour costs are used as a basis for price determin- 

ation. This approach can present problems if the 

overhead requirement (either variable or fixed) varies 

significantly between different groups of products; a 

true cost-plus policy would not then be followed. If 

one product is known to have a different cost pattern 

from another, then there is no reason why the full
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costs (or relevant perts thereof) should not-be used 

to derive selling prices; it is essential to ensure 

that prices are not established by examining full 

costs which are assumed to be different without 

strong supporting evidence to confirm the differences. 

Customer Service 

Efforts must be made, within the realms of what is 

economic, to ensure that an adequate level of 

communication is maintained with the customer 

concerning small orders. In the absence of good 

communications there is a possibility that the 

supplier may not be aware that a problem exists 

(especially if he is using a volume-orientated 

parameter, such as the total number of products 

delivered, to assess performance). 

It is difficult to establish a priori at what point 

communications breakdown can become critical. It 

would be when the demand volume falls below a certain 

level or when the product becomes a ‘spares only' 

item. All that can be recommended is that the complete 

product range be examined periodically (perhaps at six 

monthly intervals) in order to determine whether there 

is any class or group of products which Is not the 

subject of regular (but possibly infrequent) 

Communication with the customer and about which there 

is a paucity of in-house control information. In the 

case of Skelmersdale for example a review of
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communications with Automotive Products Limited would 

have indicated that low volume spares supplied to the 

Spares and Service Division were rarely the subject of 

communication with the customer; further investigation 

would have revealed that a problem existed. 

12.3.2 Manufacturing 

12.3.2.1 

12.3.2.2 

12.3.2.3 

Production Method 

4A method of production should be chosen which is 

appropriate to small batch production (in terms of 

production rate, set-up times etc). The production 

technologies at Skelmersdale were already established 

in a mamer which seemed appropriate to both small and 

large batch production. There was, unfortunately, 

insufficient time during the life of the project to 

determine if a breakdown point (in terms of cost and 

batch size) existed for the two different production 

methods. 

Age and Conditions of Equipment 

The condition of equipment must be examined regularly 

and action taken to ensure that deterioration does not 

occur as a result of neglect. If a case can be made 

for the replacement of equipment, it should be 

replaced irrespective of whether it is used for small 

order or high volume production. 

Separation of Préduction Resources 

A separation of the production facilities for small 

order and high volume work not only helps to eliminate



interference between the two types of production, but 

also assists the establishment of effective cost control 

and enables specific investigations to be undertaken 

more easily. A physical separation also makes it more 

likely that a different cost structure will be 

established for the small order products (see section 

12.3.5). 

The difficulty does not lie in the identification of 

the potential benefits of a physical seperation, but 

in the determination of the products to be manufactured 

in the small order section and the production resources 

to be im luded in the section. In the Skelmersdale 

investigation a convenient technological split (albeit 

an arbitrary one) already existed in that some products 

were moulded using the traditional compression moulding 

technique while others were produced using the more 

recent injection moulding method. An investigation 

still had to be undertaken to determine what other 

production resources were required for the section; on 

economic grounds it was decided that only moulding 

equipment should be included in the small order section 

(see Chapters 9 and 10). 

If a convenient technological break point exists (as at 

Skelmersdale) then it is sensible to make use of it 

when considering a physical separation of resources. 

If such « breakpoint does not exist then the decision 

to separate is made more difficult; the only clear 

recommendation which can be made is that a sufficient
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number of products be chosen to fully occupy the 

recommended number of machines and/or men. 

12.3.2.4 Production Performance Assessment 

Care must te taken to ensure that volume dependent 

parameters are not used on their own to assess the 

performance of the production unit, for the greater 

total volume of the high volume work will tend to mask 

the actual small order performance. (In Skelmersdale 

the yardstick of production used was the total number 

of parts produced per week. Poor output performance 

of the Small Order Section was almost completely masked 

by the total number of high volume products manufactured). 

A more useful and analytical essessment of production * 

achievement generally can be obtained by compering the 

number of standard hours produced with the mmber of 

actual hours spent in menufacturing the products in any 

given period. The standerd hour approach offers 

considerable advantages over the total mumber of 

products approach to output measurement; enaad order 

output performance is not likely to be masked by high 

volume results. In addition the assessment of 

performance is not dependent upon product mix as it is 

when the totel number of products are summed, especially 

when there is a broad variation in standard manufact- 

uring time. 

The use of standard hours output as a means of assessing 

production efficiency offers such advantages over the
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simple summation of physical output that its use is 

recommended in all situations and not just in those 

situations where small order problems are to be 

investigated. 

12.3.3 Costing 

12.3.3.1 Stendard Costs 

Tne cost behaviour of small order production can be 

different from high volume production. It is also 

possible that the allocation of overhead costs for 

small orders would be different from that of high 

volume work. It is therefore unwise to use the same 

cost standards for both types of product unless it can 

be shown that cost behaviour is similar. The use of 

blanket cost stenderds (for example reject allowances, 

efficiency factors) may give misleading results when 

applied to small order product cost and budget 

construction. The inaccuracies of the small order 

costs may not be detected if cost control is limited 

to infomation concerning the costs incurred in the 

production of both large and small orders; the costs 

incurred during high volume production will tend to 

mask those incurred during small order production. It 

is therefore possible for the overall cost performance 

of a department to be judged satisfactory without any 

appreciation being gained into the actual cost perfor- 

mance of small order production. 

It is therefore desirable that separate small order 

cost budgets should be established, an exercise which
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is facilitated by a physical separation of the small 

order and large order production. 

12.3.3.2 Cost Control 

As was stated in Chapter 10, it is essential that 

timely and accurate cost performance reports should be 

provided. The meaning of the terms 'timely' and 

‘accurate! must obviously be related to the environ- 

ment in which the cost reports are to be used and 

should consider such factors as: the duration of 

production runs, the time span of control of the 

mana ger receiving the reports and the pattern of cost 

incurrence. As a general rule cost performance reports 

should be provided as rapidly as is consistent with a 

level of acéuracy such that major cost variances will 

be clearly identified and enable effective remedial 

action to be taken. 

The provision of timely and accurate cost information 

is essential for the efficient functioning of production 

management. Accurate cost monitoring can also help to 

prevent(or confirm) the occurence of unsubstantiated 

beliefs concerning the actual costs of small order 

product which almost inevitably prevail when no 

concrete information is provided. 

12.3.4 Organisation 

Providing that the small order business can carry the 

burden of additional overhead, the appointment of a 

manager responsible for all aspects of the small order
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business (and who will, therefore, be profit responsible) 

will be likely to ensure that small orders are not 

neglected. The difficulty which arises is that of 

deciding whether the appointment of a responsible 

manager can be justified. The reasons why a manager 

might be appointed are manifold: the elimination of 

excessive disruption of high volume production, low 

profitability, high customer complaint or reject levels, 

represent just a few. Against the potential benefits 

must be balanced the costs of employing the manager. In 

other words a cost benefit analysis must be undertaken 

before the decision to appoint e small order manager can 

be made. The problem is therefore somewhat paradoxical, 

since the analysis of the problem is one aspect of the 

role which the manager would be exacted to undertake. 

In the Skelmersdale situation the analytical role (but 

not managerial role) was performed by the author at a 

relatively low cost to the company because of the Science 

Research Council grants which it received for the 

duration of the project. In many other organisations it 

is unlikely that an in-depth investigation would be 

undertaken at such a low cost. The senior line manager 

with a small order problem is therefore left with a 

number of alternatives: 

To undertake an investigation to identify the potential 

benefits of employing a profit responsible small order 

manager and eppoint him if justified. 

To appoint a small order manager in the hope that his 

costs of employment will be more than offset by the



savings which he will be able to make. The greater the 

turnover of the business and the greater the small order 

problem, the more likely it is that this approach will 

be adopted. 

Nevertheless it is not possible to determine a priori 

whether a manager should be appointed with or without 

analysis, especially since the major objective of the 

appointment would be to overcome neglect. Neglect is 

the greatest single enemy of an efficient small order 

operation; the three year Skelmersdale project was 

dedicated to the defeat of this enemy.
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APPENDIX A : PROJECT PROFILE - AN EXPERIMENT IN CONSENSUS 

An exercise to identify the major objectives of the study - July 1975
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Aim of Study 

Using the ten hypotheses listed in the report "Rationale for a small 

order study in the Lockheed Department, Dunlop Ltd., Skelmersdale" 

(9.6.75) a8 a basis, to obtain a consensus of Dunlop management 

opinion on possible directions for the research project. 

The report listed all the benefits that it wae thought reasonable to 

expect from the study of small orders, but with no priority being 

given to any particular directions. 

Methodology 

With only limited time available for the investigation, the investigator 

aimed to use as much of the available paperwork as possible. To this 

end the report "Rationale for a small order study..." was circulated to 

the test group, with page 3 deleted (which contained comments on the 

value of one of the hypotheses). Subjects were asked, either verbally 

or in writing (see semple letter - Appendix I) to rate each hypotheses, 

independently of all the others, on a 10 point scale; 1 out of 10 

being unimportant to Dunlop, 10 out of 10 extremely important. It was 

explained that the hypotheses were not to be ranked in drder. 

4s far as possible the same instructions were given to each subject 

(those above). However it was not possible to avoid a period of some 

14 - 2 weeks between the administration of the questionnaire to the 

first subject and that to the last. Furthermore, the subjects did not 

fill in the ratings with the investigator present, so the conditions 

at the time of completing the form were not standardised.



It would have taken too long to have tested the statements embodying 

the hypotheses for bias, so they were allowed to stand without such 

a test. Similarly, to reduce the risks of 'middling' would have been 

desirable, but time, again, made that impossible. 

Subject Group 

A group of six Dunlop menagers was chosen for the study: they were 

felt to be the managers whose co-operation is most necessary for the 

success of the small order study, and who are, at least in part, 

familiar with the work undertaken so far. 

The subjects were as follows: 

1) E.J.McG - IHD student, investigator in the following study. This 

subject did the rating exercise before its presentation to the 

other subjects in order to prevent knowledge of other results 

affecting his assessment. 

2) DET = Product Manager, Mill and Moulded Products. Industrial IED 

Supervisor, most senior line manager in the erea where the research 

is to be undertaken. (North Factory). 

Background: post held for 2 years. Previous experience in large 

oil company and management consultancy. 

3) KSC = Project Menager, Business Development Group. Associate IHD 

supervisor. 

Background: Post held for approximately 1 year. Previous 

experience - ex IHD student based in the North Factory.



4) 

5) 

6) 

7) 
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UR = Production Control Manager, North Factory. One of the most 

experienced menagers in the manufacture of brake rubbers. 

Responsible for all North Factory scheduling. Also forme 

important communication link with Automotive Products. 

Background: Position held for 5 years +. 

HK - Works Manager, Skelmersdele. Originally Astiere cies supervisor 

for the project. Little contact with the project since November 

1974. 

Background: Present post helf for approximately 1+ years. 

Previously Works Manager at Dunlop G.R.G. Manchester. 

EI = Production Manager, North Factory, answering to DET. Very 

closely involved with the project at the beginning, less so now. 

Background: Post held for approximately 1 year. Previous 

experience as Project Manager and Departmental Manager, General 

Moulding Department. 

CK - Departmental Manager, Lockheed Department. Not closely 

associated with the project. His main concern is with efficiency “ 

improvements and scrap reduction, and is not involved in obtaining 

business or scheduling production. 

Background: Present post held for approximately 1 year. 

Previous experience as Senior Industrial Engineer, Skelmersdale.



~Ab= 

Results 

Hypotheses used in test. 

1) A physics] separation of small orders from the high volume work 

2) 

4) 

5) 

6) 

will allow better ana more predictable high volume production 

scheduling. 

By separating small volume work from high volume work (either 

physically, or administratively, or both) more accurate cost 

control may be achieved. (The present system is principally 

concerned with high volume costs, small volume costs being very 

inaccurate). 

Amore sophisticated costing system may be developed to determine 

the causes of the high cost variance in the Lockheed Department. 

4 physical separation of small orders should reduce interference 

(at least in the main production department) and lead to more 

efficient labour utilisation. 

Higher customer service levels may be achieved due to the increased 

flexibility of operation of a small crder section. It should be 

easier to meet a small order rapidly in a special section than to 

try end fit it into a large department schedule where high volume 

parts must take priority of necessity. 

4 better understanding of product life cycles might be achieved, 

with the development of a clear policy towards mould retention.



8) 

9) 

10) 

hos 

Some prediction of the life of a party may be possible and a 

decision made on whether to retain the business or dispose of 

the mould. 

An improved pricing policy may be developed for small orders which 

compensates Dunlop for the extra set-up time and planning per 

part. 

By administratively separeting the small orders from the large, 

small orders should receive a fairer share of management time. At 

present virtually ell management effort is concentrated on high 

volume work. 

The members of a small tightly-knit group are likely to be more 

highly motivated than those ina large group. This may result in 

8) Greater job satisfaction. 

b) Lower labour turnover or reduced absenteeism. 

c) Greater menagement worker co-operation, giving more accurate 

production ani reject figures. 

By separating low and high volume orders two basic moulding 

technologies will be separated. Most (but not all) small orders 

are compression moulded, and conversely most high volume parts are 

injection moulded. The separation should allow a much better study 

of the two moulding technologies to be made in terms of: 

i) The true costs of operation of compression and injection 

machines, with the construction of operating cost curves.
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ii) The type of part which is best suited to the different 

methods of production. 

iii) The relative flexibility of the two production methods. 

SUBJECT RATINGS 

  

a EM Dkr ESC UR HK ET OK’! MEAN MBAN EXCL. CK 

1 Tai pool Wee ae aa ter lee rae 
2 9 8 8 7 10 10 1 7:5 8.5 

3 8. 6 icler oir O ge 0nmuy an vaso 8.5 

4 6 7 7 5 8 5 10 7.0 6.5 

5 epee. Shes ee 5) Weed iad. P4s5h ae 520 

6 a 5 5 4 2 7 2 4.5 5.0 

7 91a es 6 10 108 20° 953, . Ac0 920 

8 5 i, 4 6 3 5 2 4.5 5.0 

9 pee gat 25 oie wan elader wets shicSrs iar. Bots 
10 Bp Be, 74. 20s 10-9 785 7.5 

*1 - *7 See ‘Notes on Hemilts!
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Notes on Results (background information on certain results) 
  

sah 

ne 

25 

*4 

mo) 

*6 

DKT had been highly criticised by Automotive Products for poor 

small order service. This criticiem had an immediacy which 

possibly affects the rating given to this point. 

DKT thinks that there would be little academic value in the study 

of small group motivation, but feels that one of the major reasons 

for having a small order section would be to reduce screp levels 

(he believes that human factors are very important in producing 

high scrap levels). 

UR, as production control manager, is responsible for all production 

scheduling, and therefore might have felt that hypothesis 1 was en 

implied criticism of the current scheduling system. His rating may 

therefore reflect a reaction to this implied criticism. 

UR is frequently involved in the pricing of small orders, but has 

admitted the lack of real criteria to determine the best price 

level. 

A low value was given to this point by UR who explained this by 

saying he felt that most of the points made in hypothesis 10 were 

incorporated in the other hypotheses. 

EI felt that hypothesis 1 should not be overstressed because:



eT. 

b) 

-Al2— 

The existing frequency of mould cleaning on all moulds, 

every mould is cleaned at least every 24 hours. 

The periodic benefit of fill-in jobs (EI felt that UR often 

relied on small runs to fill in the time between lerge jobs). 

Exhibit 1 shows that CK is generally out of step with the other 

subj ects, so mean ratings have been calculated both for the whole 

group, and for the group excluding CK (exhibit II). The results 

of 

the 

i) 

ii) 

or 

abject CK may perhaps be understood better by consideration of 

following points: 

CK feels his brief is to reduce Scrap levels and manage 

the labour resources at his disposal. This would explain 

the very high rating given to hypothesis 4 (labour utilisation); 

the industrial engineering background may also encourage such 

an attitude. 

CK is highly concerned with the production of parts at low 

scrap levels, and the relative costs and efficiencies of 

the two basic moulding methods. It is therefore rather 

surprising that he rates the achievement of more accurate 

cost control and better variance analysis so poorly. 

Possible explanations of these anomolies may be: 

a) Failure of more senior management to provide CK with 

sufficient cost data for him to feel responsible for 

control of costs. 

b) Scepticiem that the project would promote better cost 

control. 

ce) CK mey have taken the hypotheses concerning cost
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control as implied criticism of his ability to control 

costs. 

or d) A belief that cost control is not his area of 

responsibility. This may be ae a result of the 

role which he has been asked to perform. 

iii) Very low ratings are given to the marketing-orientated 

hypotheses: product life cycles and pricing policy. This 

probably reflects the fact that CK is not involved at all 

in obtaining the business; he is. presented with a 'fait 

accompli' - business is obtained for the department and 

presented to the departmental manager already scheduled.
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Discussion of Results 
  

An approximate project profile has emerged from the analysis: 

1) 

3) 

4) 

Pricing policy is regarded by all subjects (with the exception of 

CK) as being of primary importance. 

In association with pointll; with a cost-plus pricing system, 

before a price can be established, coste must be accurately known. 

Therefore all subjects (except CK give a high rating to accurate 

cost control and an explanation of the high departmental cost 

veriance,. 

It is felt by most subjects that a separation of compression and 

injection moulding would allow a better study of the two moulding 

technologies to be made. 

Improved high volume scheduling and small group motivation are 

given equal rating by the subjects. The ratings for small group 

motivation fall into two distinct groups (again with the exception 

of CK). Three subjects (DKT, UR and EI) rate small group 

motivation quite highly, whilst three other subjects rate it very 

poorly (EJM, KSC and HK). It may be significant that the three 

high-rating subjects are all directly concerned with production 

manager and production control manager), whilst the other group is 

more remote from production (IHD student, project mamger and works 

manager).
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It is possible that the production orientated managers are more 

awere of the importance of instilling high motivation in the work- 

force, and see the study as a potential way of increasing 

motivation. There are two cautionary notes however; 

i) The work ‘motivation’ is a rather indiscriminately used term 

to cover a multitude of sins. Academics in particular have 

used the term blithely without perhaps considering the 

meaning of the term; quite frequently they use 'motivation' 

where ‘incentive provision' would be more appropriate. 

Motivation is an internally generated 'push', incentive an 

extrinsically derived 'pull'. (See F. Herzberg - "One more 

time, how do you motivate employees" = Harvard Business 

Review, Jan - Feb 1968). Perhaps the membere of the high 

rating group have fallen into a pit dug by well meaning 

academics?. 

ii) It may well be that the high rating subjects do not believe 

that any reasonable academic study can be made, but rather 

that highly motivated enployees will be the result of setting 

up a small order section.. 

5) Customer service levels, product life cycles and management time 

allocation are all rated equally and relatively poorly. This 

result is particularly significant since product life cycle 

infomation has been particularly elusive; the rating results 

suggest that not too much time should be devoted to answering the 

product life cycle questions.
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Project Profile 

An attempt has been made to identify the 'customer' at the company 

level, in order that the project may be relevant to the needs of 

Dunlop Ltd., Skelmersdale. If the satisfaction of the Dunlop 

managers most involved is the major criterion, then the project 

profile thus obtained should be used as the main guide in determining 

the directions of the project. 

Certain basic directions are suggested: 

i) Pricing/marketing 

ii) Administrative systems with particular emphasis on accurate 

cost control. 

iii) 4A study of the two basic moulding technologies.
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APPENDIX I 

Typical Subject Instruction Sheet
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G.R.G. DIVISION 

From E.J. McGrath , IHD student 

Ret EJM/EJM 

Date 20.6.75. Ext 328 

Dear Sir, 

When I first joined the Company you expressed your views on the value 
of a small order study and the possible directions that this might take; I would be very grateful for your help in this matter now. 

I have produced a report (enclosed) which outlines 10 hypotheses 
relating to the possible benefits to the Lockheed Department of either: 

(a) setting up a separate small order section, 
~-or (b) producing separate small order administrative systeme. 

I hope to obtain a concensus of Dunlop management epninion on the 
possible value of the answers to these questions to the company and feel 
that your views are essential. If you are able to co-operate I would be. 
grateful if you would rate each hypothesia, independently of all the 
others, on a 10 point scale; tout of 10 being unimportant to Dunlop, 
10 out of 10 extremely important.(I do ot wish the hypotheses to be 
ranked in order), Any additional comments would also be Bratefully 

received. 
a 

I realise that you may not be totally familiar with all the work 
which I have undertaken at Skelmersdale, but feel that a detailed 
kmowledge of the work is not essential to assess the value of the tests 
of the hypothesen to Dunlop. Once a concensus is obtained I hope to ensure 
that the direction of the project is compatible with the requirements of 
the Company. 

Z hope that you will be able to help. 

Yours sincerely 

eth A 
E.J. McGrath. 

ec C.J. Shaw. 

£
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APPENDIX II 

Hypothesis Test Sheets
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Rationale for a small order study in the Lockheed Department, Dunlop 

Ltd., Skelmersdale 

Hypotheses 

1) A physical seperation of small orders from the high volume work 

2) 

3) 

4) 

5) 

will allow better and more predictable high volume production 

scheduling. 

By separating small volume work from high volume work (either 

physically, or administratively, or both) more accurate cost 

control may be achieved. (The present system is principally 

concerned with high volume costs, small volume costs being very 

inaccurate). 

4 more sophisticated costing system may be developed to determine 

the causes of the high cost variance in the Lockheed Department. 

A physical separation of small orders should reduce interference 

(at least in the main production department) and lead to more 

efficient labour utilisation. 

Higher customer service levels may be achieved due to the increased 

flexibility of operation of a small order section. It should be 

easier to meet a small order rapidly in a special section than to 

try and fit it into a large department schedule where high volume 

parts must take priority of necessity.



6) 

7) 

8) 

9) 

10) 

eile, 

A better understanding of product life cycles might be achieved, 

with the development of a clear policy towards mould retention. 

Some prediction of the life of a part may be possible and a 

decision made on whether to retain the business or dispose of 

the mould. 

An improved pricing policy may be develored for small orders which 

compensates Dunlop for the extra set-up time and planning per pert. 

By administratively separating the small orders from the large, 

small orders should receive a fairer share of management time. 

At present virtually all management effort is concentrated on 

high volume work. 

The members of a small tightly-knit group are likely to be more 

highly motivated than those in a large group. This may result int 

(a) Greater job satisfaction. 

(b) Lower labour turnover or reduced absenteeism. 

(c) Greater management worker co-operation, giving more accurate 

production and reject figures. 

By separating low and high volume orders two basic moulding tech- 

nologies will te separated. Most (but not all) small orders are 

compression moulded, and conversely most high volume parts are 

injection moulded. The separation should allow a much better 

study of the two moulding technologies to be made in terms of: 

(i) The true costs of operation of compression and injection 

machines, with the construction of operating cost curves.
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(ii) The type of part which is best suited to the different 

methods of production. 

(4ii) ‘The relative flexibility of the two production methods.
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APPENDIX B 

QUESTIONNAIRE ON INDUSTRIAL BUYER BEHAVIOUR - AUTOMOTIVE PRODUCTS LTD 

INTRODUCTION 

Description of I.H.D. and general purpose of the questions. Making a 

study of Industrial Buyer Behaviour and would like to discuss general 

topics leading to more specific questions on the nature of buying in 

A.P. The academic nature of the investigation should be stressed in 

view of the searching nature of certain questions. 

QUESTIONS 

1) What goals. are set for the purchasing function in A.P, by Senior 

Management? And what constraints (if any) are placed upon 

Furchasing by the general policy? 

2) What is your attitude towards purchasing management technioues such 

as PERT, value analysis, optimum batch size? Do you use any of them? 

3) How is the purchasing function organised in A.P? 

4) Are other internal departments involved in the purchasing of new 

components? How? 

5) Is the purchasing of existing components different? Are different 

people or departments involved? 

6) Are competitive bids always sought for components? If so, how many 

potential suppliers are selected to submit quotations?



8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 
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Do you consider companies who have not supplied previously? 

What factors do A.F. consider when assessing a new supplier? 

Who is responsible for the final decision to source a new component? 

Does the purchasing of components for the Spares Division differ 

from the purchasing of components for original equipment? 

I would now like you to examine this sheet and rank in order of 

importance the factors which you consider to be most important in 

the different buying situations described. 

SHOW CARD 1 

What is your opinion of Dunlop as a Supplier? 

Please rate the performance of Dunlop Skelmersdale in the following 

areas. 

SHOW CARD 2 

How is the status of Dunlop affected by the relationship between A.P. 

and Alfred Roberts? 

Is any standard method of assessing the performance of A.P, buyers 

used (refer to the Ford Motor Company system)? 

Can you suggest the names of any others in your organisation who 

would be able to help me to understand the buying process in 

Automotive Products?
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SHEET 1 

Please rank the following factors in descending order of importance in 

the purchasing situations described. 

0) Buying Situation: Initial purchase of a new component 

FACTOR RANK (1,2,3...etc) 
  

Delivery to order 
  

Price 
  

Familiarity with supplier 
  

Product Guality 
  

Flexibility to product specification changes 
  

Access to Research Expertise 
  

Speed of tesponse to Enquiries 
      Others (Please specify) 
  

2) Buying Situation: Repeat purchase of an original equipment component 

FACTOR RANK 
  

Delivery to Order 
  

Price 
  

Familiarity with supplier 
  

Product Quality = 
  

Flexibility to Product Specification changes 
  

Access to Research Expertise 
  

Speed of Response to Enquiries 
  

Others (Please specify)      
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Buying Situation: Repeat purchase of a spares component 

FACTOR RANK 
  

Delivery to Order 
  

Price 
  

Familiarity with supplier 
  

Product Quality 
  

Flexibility to Product Specification changes 
  

Access to Research Expertise 
  

Speed of Response to Enouiries 
      Others (Please specify) 
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SHEE? 2 

Please rate the performance of: 

Your WORST supplier 

Your BEST supplier 

DUNLOP, SKELMERSDALE 

in the following areas. 

Use a scale of 1 to 10 (l-very poor, 10-excellent) 

  

SUPPLIER 
  

WORST BEST DUNLOP 
  

1. Price 
  

2. Delivery 

  

3. Cuality 
  

4. Response to Schedule Changes 
  

5. Availability of compound/ 
product research facilities 
  

6. Speed of response to 
Quotation Requests     
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APPENDIX C 

QUESTIONNAIRE ON PRODUCT ANALYSIS PRICING - GLACIER METAL LTD
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Product Analysis Pricing 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

1) 

12) 

13) 

Why was PAP adopted in Glacier Metal - was its structure 

determined by the structure of the market or by the organisational 

structure of the canpany? 

What other pricing policies were considered? 

What advantages (and disadvantages) do you feel that if offers 

compared to other pricing policies? 

"With PAP much emphasis is placed upon the Chief Executive's 

ability (and that of his colleagues) to judge the market prices 

of the products accurately" - would you say that that was a 

fair statement? 

If the Chief Executive had sufficient time to determine each 

price himself, would PAP still be justified? 

Executives joining Glacier for the first time must find PAP very 

different from anything else within their experience - how is it 

introduced to them? 

What techniques were used to arrive at the product property and 

feature values? 

Were many of the product property and feature relationships 

linear? 

If not, how were the equations determined? 

Was a computer used in the determination of the values? 

How does PAP currently operate in Glacier Metal? 

Did the introduction of PAP necessitate or promote any 

organisational changes? 

Is PAP used for all products? 

Would you judge PAP to be effective? 

What criteria do you use to judge effectiveness?



14) 

15) 

16) 

17) 

18) 

19) 

=C3= 

What problems are there with the operation of FAP? 

How do you consider they could be remedied? 

Once the target price is determined, the Chief Executive must 

consider the product surround and make policy adjustments - 

does this relatively subjective element not negate the 

apparent objectivity of PAP? If not, how does it operate? 

Are you eware of any other companies using PAP. If not, why 

do you think that other firms have been so reluctant to use it? 

PAP has been suggested as a means of: 

a) Assessing factory performance 

b) Valuing stock. 

What is your opinion of its suitability for these purposes? 

Has Glacier Metal ever used PAP for measurement of output, or 

for veluation of stock? Was it successful?
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APPENDIX D. 

INSTRUCTIONS CONCERNING THE OPERATION OF THE QUARTER PLATEN 

COSTING SYSTEM SENT TO THE ACCOUNTS DEPARTMENT, OCTOBER 1976
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1d LRG. BIVISION 

Mr. H. Hather, Cost Analyst, Skelmersdale. 

  

E, HMeGra: IHD Student, Skelmersdele. 

EN/ES 

26.10.76 Ext 240 

  

Re: Quarter Platen C ing of Lockheed Small 

Order Section Compression Farts, i977 

  

Incloseéd is a list of parts with the number of cavities 

which will be fitted on a quarter platen (N). To obtain 
the moulding standard ninute values per 100 parts use the 

formula:- 

SNV/100 = 82,5 sm's 

= 27-4 su's/100 

  

The system assumes a standard minute value of 0.825 Sn/1/4 platen 

and is valid for all Lockheed Small Order compression work. It is 

not to be used for Lockheed work which is undertaken in the 

laboratory. 

Phe list should cover all the necessary parts for the 1977 standards. 

If parts have been ommitted, or more information is required, contact 

me on the above extension. 

E.J. McGrath. 

c.c. Messrs. C.J. Shaw 
D. Harper 
B, Jones 
P, Gwillian 
fT. Quinn



D3. 0 LOCKEEED COMPRESSION SEALS 1977 
    

  

  

  

Potential {Actual 1/4 
Part Cavities Nest 1/4 Pleten Platen 
No. Available Size Loading Loaéing) 

121 3 28 7 3 

544 2 30 7 2 
678 a 28 7 1 

750 6 28 7 6 

928 a 20 5 1 

8617 9 28 7 7 

8831 x 28 7 4 

8832 4 30 7 4 

9503 3 28 7 5 

9511 “ 28 7 z 

9576 5 30 i 5 
9964 3 - 30 7 3 

10220 10 20 5 5 

12822 5 28 7 3 

5.19176 9 6 zy 1 

19746 3 28 7 3 

21096 10 28 7 7 

24952 z 30 7 2 

24954 3 30 nf) 3 

25002 5 28 6 5 

25003 11 28 q a 

25005 5 28 1 5 

25010 4 28 7 4 

25014 23 28 q 7 

25387 8 28 q 7 

25514 H 

25587 - 
25736 2 6 2 a 

25825 5 28 Lf 5 

27067 - 

27434 2 28 7 2           
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Potential. (Actual 1/4 
Part Cavities 1 Hest 1/4 Platen Platen 

No. Available Size Loading | Loading) 

27518 8 30 Tl Uf 

27522 25 28 x 7 

27525 4 28 7 4 

27552 2 30 7 3 

27675 5 1s 4 4 

27818 5 18 4 3 

28112 4 28 1 4 

29779 5 28 7 Bo) 

30832 a 28 i 2 

31250 7 30 v t 

32168 1 20 5 1 

32548 2 20 5 2 

34640 3 30 it eS 

34889 ae 28 7 1 

35597 1 28 7 1 

36059 2 28 hs 2 

Sii2k 2 28 ff 2 

37122 2 18 4 2 

38539 2 30 i; 2 

38545 5 28 7 B 

39509 6 28 7 6 

80168 a 28 rt. 2 

81250 a 28 Tae 1 

81776 3 30 i. S 

81778 13 30 7 7 

81783 Z 20 5 ah 

82536 2 28 aT 2 

83397 l 28 a a 

85347 2 28 iG > 

85617 4 28 iL 4 

85946 10 30 a 7           
 



  

  

  

=p5-  LOCKHESD COMPRESSION SBAIS 1977 Sheet 3 

Potential | (Actual 1/4 
Part Cavities Nest 1/4 Platen Platen 
No. Available Size Loading Loading) 

87227 2 28 7 2 

88906 5 30 T 5 

91355 2 30 i, 2 

92113 a 30 it 3 

92130 Ti 30 7 7 

92528 6 30 eT: 6 

94713 13 30 L 7 

97855 5: 390 af, 5 

102964 2 18/20 5 2 

106213 10 2 T a 

107149 23 28 "e 7 

109832 4 30 7 4 

109833 5 30 i D 

109882 22 30 a 7. 

3812-722 1 30 7 1 

3842-622 10 30 i] 7 

3842-714 3 18 4 2 

3848-803 2 18 4 2 

3854-751 3 28 7 3 

3857-709 3 18 7 5 

3862-423 7 30 mq 7 

3862-435 5 28 7 5 

3871-464 5 28 a 5 

3871-474 5 28 7 5 

3871-722 3 28 aL 3 

3871-723 3 28 7 5 

3872-418 7 28 7 7 

3872-424 5 28 7. 3 

3872-713 3 28 7 5 

3872-715 8 8 1 x 

3873-415 10 28 7 7           
 



Sheet 4 

  

  

  

-Dé- LOCKHEED COMPRESSION SEALS 1) 

Potential (Actual 1/4 
Part Cavities Nest 1/4 Platen Platen 
No. Available Size Loading Loading) 

3873-714 3 28 7 3 
3874-411 2 30 7 2 

3875-422 3 18/20 5 3 

3875-716 5 18 4 3 

3875-719 8 28 7 1 

3875-722 1 28 7 v 

3876—=413 5 18/20 5 5 

3877-715 7 10 2 2 

          
 



=OTe LOCKHEED COMPRESSION BOOTS Sheet 1 

  

  

  

Potential, | (Actual 1/4 
Part Cavities Nest 1/4 Platen { Platen 
No. Available Size Loading | Loading) 

132 Z 20 5 1 

542 1 30 7 mi 

1668 6 20 5 5 

2759 8 30 7 7 

3.3609 21 30 7 < 

5107 13 28 7 “al 

5632 11 28 7 7 

3.6907 4 18/20 5 Jk 

3.7485 1 18/20 5 1 

3.7870 5 18/20 5 5 
J.7998 a 20 5 5 

5.8039 6 20 5 5 

5.8043 4 20 5 4 

5.8532 8 6 2 1 

H.9209 2 30 iT, 2 

J.9562 6 10 2 2 

11751 4 20 5 4 

g11929 e 10 20 5 5 

12493 2 14 3 2 
H.16042 " 18 3 1 

5.19174 2 28 iT, 2 

3.19175 2 28 1 2 

24959 4 10 2 2 

24960. 1 18 4 z= 

24961 2 18 4 2 

24962 1 30 7 a 

24968 2 20 5 2 

24970 2 1s 4 2 

24971 2 30 7 2 

24972 S 20 5 3 

24975 2 20 5 2         
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Potential (Actual 1/4 
Part Cavities Nest 1/4 Platen Platen 
No. Available Size Loading Loading) 

24978 4 28 Ti 4 

29578 a7, 20 5 5 

31010 a 18 4 3 

31176 7 30 T it 

S115 4 30 a 4 

33087 20 5 5 

33348 14 20 5 5 

33350 10 20 5 5 

34639 L 28 % 1 

34859 6 28 q 6 

37468 3 28 q 3 

38182 5 28 tk i 

39508 4 30 iT 4 

8351735 5 20 5 5 

87439 17 30 7 i 

89576 5 28 7 ) 

106646 28 10 2 2 

3811-719 3 28 7 3 

3811-720 5 18 4 4 

3812-717 6 18 4 4 

3812-720 6 6 2 2 

3812-745 3 30 i) 3 

3817-725 18 18 4 4 

3817-737 36 18 4           
  

EIM/ES 4.11.76
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     DERIVATION OF DIRECT LABOUR COSTS
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Gel 

| TOTAL BASIC HOURLY cost|ZOURLY COST | FORECAST | pp eomen 

opmrarton | LABOUR (¢) (rycz, | (ANCL. ee ANNUAL GRADE * | FRINGE REQ'MENT 
se costs axp | (stp urs) | COST (€) ALLOWANCE) | ~~" : REJECTS )(#) 

Moulding U 1.698 2.653 1438 3814.98 

Berwell x 1.869 2.920 39 114.33 
W 1.762 2.753 39 107.78 

Wheelabration W LeSTT. 2.464 17 41.10 

Washing 2 1.481 20314 =D 53.38 

Sort 2 1.461 2.314 153 354-75 

Rough Trin o 1.481 2.314 374 865.81 

Lathe T 1.481 2.314 272 629.24 

Punch tr 1.482 2.314 21 49.68 

Click T 1.481 2.314 133 308.12 

Stone/Drill 2 1.481 2.314 9 21.68 

BU. Trim T 1.481 2.314 166 385.22 

Grind ? 1.481 2.324 8 18.51 

Oil Test T 1.481 2.314 4 8.10 

Inspection ze 1.481 2.314 492 1138.10              



-Hle 

APPENDIX 4H



Hel 

-H2- 

Standard downtime figures are expressed as e vercentage of Total 

operated time. 

by the formule: 

Standard Downtime (hrs) = 

The number of hours downtime is therefore given 

Standard Hequirement (hrs) 
1 - Standard Downtime %) 

  

STANDARD 

  

            

rapour | MABOUR REQ en | COST/HR STANDARD |STANDARD | Libour cost 
OPERATION (xen, (INCL DOWNTIME |HOURS OF DOWNTIME 

a FRINGE ALLOWANCE | DOWNTIME (é) 
REJECTS ) costs) (e) 
(HRS) Z 

Moulding 1796.98 | 2.123 20% 449.25 953.53 

Barwell 48.94 | 4.539 10% 5.44 24.69 

Wheelabretion | 20.85 | 1.971 20% 5.21 10.27 

Washing 28.84 | 1.851 5% 1.52 2.81 

Sort 191.63 | 1.651 1% 1.94 3.59 

Rough Trim 467.69 | 1.851 1% 4.72 8.74 

Lathe 339.90 | 1.851 2% 6.94 12.85 

Punch 26.84 | 1.851 2% 0.55 1,02 

Click 166.44 | 1.851 2% 3.40 6.29 

Stone/Drill Ts 7211852 2% 0.24 0.44 

B.U. Trim 208.09 | 1.851 2% 4.26 7.89 

Grind | 10.00 | 1.851 2h 0.20 0.37 

Oil Test 4.38 | 1.852 1% 0.04 0.07 

Inspection 614.78 | 1.851 1% 6.21 11.50 
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APPENDIX J 

 



et oe 

J.1 ELECTRICITY 

Weighted Averege Unit Cost = £0.0178/kr-hr. 

  

  

  

          
  

pik eae BUDGETED 
OPERATION RUQUIREMIENT coe . 

(STD HRS) 

Moulding 1796.98 16.5 527077 

Barwell 48.94 5.0 4.36 

Wheelebretion 20.85 9.64 3.58 

Washing 28.84 575 2.95 

Hand Lathe 339.90 2.63 15.91 

Power Fress 193.28 4.38 15.07 

B.U. Trim 208.09 0.44 1.66 

Drill 11.71 0.44 0.09 

Grind 10.00 0.44 0.08 

J.2 WATER 

Washing machines only: 

Consumption = 100 gallons/hr. 

Cost of Water = £0.52/1000 gallon. 

Forecasted Annual Requirement = 28.84 Std Hrs. 

Budgeted Annual Cost = £1.50.
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RESSED AIR 

Moulding Freeses only: 

(i) 

(14) 

J.4 NITROGEN 

Conversion 

1. 100 cu ft of compressed air reouired 14 horsepower to 

generate. 

Rate of flow fron mozzle aperature @ 80 p.s.i. = 

20 cu ft/min. 

Approximate duration of air blast = 3 sec(1 per charge) 

Volume of air per charge = a X20) = Tou: ft 

Power to generate one blast = 0.14 hp. 

1 hp = 0.746 kw. 

Power usage/charge = 0.14 x 0.746 kw = 0.1044 kw/charge. 

Cost Estimation 

1. Standard Minutes/charge = 3.29 sm. 

Standard clarges/nr = 18.24 from 2 machine set-up. 

Power used/hr = 18.24 x 0.1044 = 1.904 kw. 

Average cost of electricity = £0.0178/kw-hr. 

Cost of operation per hour = 1.904 x 0.0178 = £0.0339/hr. 

Forecasted ennual reouirement = 1796.8 std hrs. 

Budgeted Annual Cost = 1796.8 x 0.0339 = £60.91. 

Wheelebrator only: 

1. 

2. 

Parts through W/brator in three month period = 3,004,428 

(from analysis of operator work sheets). 

Average standard minute value of batch = 0.7 sm/100 

(Industrial kngineering Uepartment estimate).
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3. Standard hourly output of Wheelabrator in period = 

An00dsdee ZO] _ 350,52 sta hr. 

4. Nitrogen delivered in period = 38265 oe 

(¥rom invoices in period) 

5. Cost of Nitrogen = £5.042/100 w 

(Accounts Dept. Records) 

6. Average cost of Nitrogen per stendard hour = 38265 x 0.0542 
550.52 

= £5.92/std hr. 

7. Forecasted Annual Keouirement = 20.85 std hrs. 

&. Budgeted Annual Nitrogen Cost = £123.37. 

J.5 MAINTENANCE 

1. Cost of iaintenance Labour (including fringe costs) = £2.28/hr. 

(Accounts Department Records) 

2. Cost of Maintenance Material: 

From Works Engineer's estimate: £0.75 spent on eto for 

every £1 lebour cost incurred. 

3. Hourly Maintenance Cost = 2.28 x 1.75 = £3.03/hr. 

meqranane foormmn exermeanme 2224008" | srmeemeD 
OPERATION |(INCL DOWN- | ALLOWANCE [ALLOWANCE eee ae 

TIME AND (on ToraLy (%) (E85) cou) 
ee (%) 
(BRS 

Moulding | 2246.2 20% 10.5% 235.9 714.78 

Barwell 5464 10% 6% 3.3 10.00 

W/bration 2601 20% 20% Seed 15.79 

Wash 30.4 5% 5% 1.52 4.61 

Sort 193.6 1% Of - - 

Rough Trim] 472.4 1% O% - =            
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TOTAL Tin : 
REQUIREMENT f eAraematie. | PREAKDOMN 

OPERATION | (INCL D ALLOWA 
TINE AND (ON TOTAL) (HE 

REJECTS ) (%) 
(BRS) 

Lathe 346.8 2% 1% 3047 10.51 

Punch 27.4 2% 1% 0.27 0.82 

Click 169.8 2% 1% 1.70 a5 

s org 2.0 2% 1% 0.12 0.36 

B.U.Trig 212.3 2h 1% 2.12 6.42 

Grind 10.2 2% 1% 0.10 0.30 

Oil Test 44 1% of pi - 

Inspection] 620.9 1% 0% - -                 

J.6 GENERAL STORES 

Period used for analysis: Wks 36 - 43 (inclusive), 1976. 
  

  

TOTAL |GENERAL PERCENTAGE ite BIDGETED 
WAGES |STORES GENERAL Waces cost | CENERAL 

szorton | PAID  |BAPENDITURE|STORES EXP.|o7o(ayop, [STORES 
WKS WKS ee CoBElOOS Faince  |EXPENDITURE 
36-43 B(é £ a Exj{Dxc i (2) costs )(£)D 

Moulding }10160.80 | 883.28 9% 3814.81 343.33 

Barwell | 1367.04 | 264.00 19% 197.45 37.52 

Finishing] 5825.92 | 296.24 5% 2231.95 111.60 

Inspect= }12754.40 52.88 0.4% 919.68 3.68 
ion                
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The memorandum included in this appendix illustrates the use of the 

Interactive Cost Model to evaluate a proposal +o change the method of 

loading the presses in the Small Order Section. 

No detail was given of the operation of the Model in the memorandum 

as it was felt that this would have confused the target personnel who 

were not familiar with the model. The chenges which were incorporated 

into the model to allow assessment to be made were as follows: 

1. Productivity Allowance 

It was estimated thet a one second per blank allowance should be 

given to inspect the blanks prior to loading. 

The standard floor-to-floor cycle would therefore be increased: 

(4) Standard Cycle(with standard number = 4.368+(18x0,.1224)=6.57 SM 

of cavities) Average SMV/part = 0.1625 

(ii) Actual Cycle(with actual number of = 4.368+(12x0.1224)25.84 SM 

cavities) Average SMV/part = 0.2432 SM 

(4441) Actual Cycle(with allowance for = 4,368+(12x0.1411)=6.06 SM 

blank inspection) Average SMV/part = 0.2526 SM 

The adjusted value of AP (Machine Productivity Allowance) 

= 0.2526 
0.1e25 = 0-28



20 Reject Allowance 

It was estimated that the improved method of blank loading would 

reduce the actual reject level from the current 590% (on good 

production) to 20%, (in the nomenclature of the model, reducing 

AR from + 34% to - 5%). Allowing for the increased labour cost 

which would result in a lower output from the small order section 

it was calculated that an annual saving of £5661 would be made if 

the proposed reject level were attained. 

In order to determine the effect of failure to achieve the 

targeted reduction in reject levels the expected reject level 

was varied from 10% ( R = — 15%) to 70% ( R = + 45%) and the 

savings calculated for each reject level. As the attached 

memorandum shows, the extra costs ‘incurred in using the proposed 

blank loading system would be offset if the reject level were 

reduced from the current 59% to 56% (this was the ‘breakeven! 

reject level). It was therefore recommended that the new method 

should be adopted, since the expected reduction in reject level 

(39%) was much greater than the breakdown reduction (3%).



© DUNLOP G.R.G. DIVISION 

To 

From 

Ref 

Date 

J.R. Bainbridge, Moulded Products Manager. 

E.J. McGrath, IHD Student. 

EJMcG/MMW. 

4th July, 1977+ Ext 271. 

L_ORDER_BLANK LOADING 
     

i. Ob jective 

Mr. J. Durnan (Process Engineer) has suggested that by loading 

blanks into the cavities cut end down a considerable reduction 

in reject levels might be achieved. The T.G.W.U. will only use 

this method of loading if given a time allowance to do so. The 

purpose of this exercise is to estimate the potential savings 

which could be expected by loading in this manner and to determine 

what is the minimum level of reject reduction which is necessary 

to compensate for the extra labour and variable costs incurred. 

2e Methodology 

The estimated changes in cycle time and reject levels were fed 

into the Sensitivity Analysis Cost model which I have recently 

developed. The model was used to determine the effect of the 

changes on all variable costs from the Mill to final inspection. 

Be Information Required 

Bete Moulding Cycle Time 

Mr. D. Fearon (Industrial Engineer) estimates that inspection of 

each blank to determine which is the cut face will take approximately 

41 second per blank. With the current average platen loading of 

12'cavities/platen the cycle time will be increased by approximately 

15% 

2 Reject Reduction 

Mr. Durnan's investigations suggest that a potential reduction 

in reject levels from the current 59% to 11% overall might be 

achieved for Small Order Section parts. However, in view of the 

less than ideal production conditions it was felt that an overall 

reduction to 20% might be expected. In order to assess the 

sensitivity of the method change however a range of possible 

reject levels were used in the model (from 10% rejects to 7055 

rejects). 

Continued see
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Small Order Blank Loading Sheet 2 

3.3. Estimated Annual Savings 

In order to estimate the annual savings the 1977 budgets (based 

on a computer forecast of demand) were used. However percentage 

savings on expected actual variable cost were also calculated 

which should hold whatever the level of activity. 

4 Results 

The net savings on variable cost for different possible reject 

levels were as follows:~- 

Forecast budget 1977 = £24,760. 

  

  

Reject Level Estimated Net % Saving 

(R') Annual Saving On Variable 
% (e) Cost (5) 

10 7221 29 

15 6444 26 

20 5661 25 

25 4881 20 

30 4101 17 

35 3321 tS 

40 2541 10 

45 1761 ! Z 

50 984 4 

55 201 4 

59 (current) - 423 -2 

70 "2139 so           
Formula for Net Saving: 

Net Annual Saving = 4881 - (R" - R) 

(Rt = R) 

R = Standard Reject Allowance = 25% 
R!' = Current Actual Reject Level =. 59% 
R' = Potential Reject Level 

'Breakeven! Reject Level? 

4881 - (R" - R) = 0 

(R! = R) 
R" = 56%. 

Continued esse
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Small Order Blank Loading Sheet 3 

5e Discussions 

With the predicted reject level of 20% overall a potential saving 

on variable cost of £5,661 could be made per year by using the 
new loading method (assuming current levels of activity). However 
even if there is considerable error in the estimation a reduction 
in reject levels of only 3% would be required to cover the cost of 

the increased time allowance; a reduction well in excess of this 
figure is to be expected. 

It would therefore appear to be very worthwnile to grant an extra 

time allowance in order to reduce reject levels from the Small 
Order Sectione 

AA be GE 

Cec Moulding Foremen. 
M. Foy. 

A. Stephenson. 

Cc. Wassell. 
R. Martland. 
J. Durnan.
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