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PART I -1-
INTRODUGTION

The role of "productivity", in the modern industrisl

envircenment, is one of increasing importance.

Enowledge not only of profitability and efficiency, but
of the means by which these are achieved, is essential to manage-
ment in order that they, the managers, may make decisions based

on the maximum amount of reliable and relevant data,

Productivity measurement presents to management, another,
and powerful source of control information. In & multiplant
company, productivity measures cen serve as a supplement to the
more usual comparisons of the plants' financial ratios, Despite
the existence of numerous legitimate reasons for differences in
productivity change among plants, periocdic comparisons may have
a constructive effect in that they create an awareness of te
factors affecting their efficiency and keep the managers alert.
These sort of comparisons when possible should also be applied
to products in order to evaluate the contributions of the various

products. Measures of productivity trends also tend fo illustrate %

et e o

technical progress and the reduction of real cost per unit of
output, this being a factor which largely determines a Company's
final performance when operating in a competitive market, and which
is probably the most important single function of productivity
measurements, Further use of productivity mesasures cen be made in
the field of expense budgeting in relation to futurse sales fore-
casts or forward orders, but this requires detailed studies of

all relevant input factors,
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The use of productivity measurement is also possible in
creating long range projections of labour, material, and capital
requirements, but due consideration must be given to the impact
of technological advances which may occur in the immediate
future. Such projections, however, if adjusted for such
eventualities could be found useful in plamning future finances,
personnel recruitment and training policy, and possibly purchasing

strategy.

It remains to be said, after expressing the wide range of
possible uses, that productivity indexes are not a complete
solution in themselves. In many applications, considersble
thought must be given to the basis of measurement, and what
basis suits one applications may not be suitable for another,
and whilst they measure changes in productive efficiency they
do not measure chénges affecting other aspects of management

efficiency.

In view of the above, productivity estimates are only
recommended as a supplementary tool, in addition to other statistical

tools which are to be found in management.

In order that the above may be more fully understood snd
the meening of productivity more clearly established, the following
summary of the basic concepts outlines the more general procedures

of productivity measurement.




Basic Concepts

The term "productivity", which has come inte widespread
uéein recent years, has been used loosely to describe the relat-
ionship, usually in the form of a ratio, between output and any or
all of the associated inputs, in real terms. The inital vagueness
of this term and its lack of definition has done little to retard
its use, and although it has acquired a more precise meaning wifh
the passage of tiie, it still remains extremely broad in its

application and dinterpretation.

It is because of the above that under any given conditions
the terms used must be clearly defined in respect to that
particular situation, In general howsver, the following elabor=
ation of the basic concepts will help to clarify the reader's
understanding of the term "Productivity"., The following has been
arrived at, after research through published papers (1) on the
subjects many of which deal only with & narrow area of application
but it is hoped that the collection of these views will serve to

illustrate the breadth of the subject,

The method of measurement of productivity will differ
depending on t he nature or purpose of measurement, it may be that
it is being used to establish National productivity, Industrial
productivi%y , Company productivity, the productivity of a manufactu-
ring section or of a product line. In each case the system of meas-
urement will differ and a relevént one must be established end used.
Nevertheless as in all concepts and methods of measurements, there

are common characteristics, and it at these that we must first look,




Qutput

Output may be looked at in a number of Adjifferent ways
depending upon the circumstances. It may be evaluated in terms of

physical units or monetary units,

In the case of a homogeneous product the use of physical
units of output provides an acourate and easily used base,
However, this situation is rarely encountered and in most
industries, the output consisfs of a very wide range of products
of different types and differing models, Where there is some
degree of similarity in the products produced, comparablility
may be achieved to some extent by reducing the similar products

by a system of weighting, to a notional "standard product”.

In most cases, however, the product mix of & company is so
hetrogeneous that they cannot be treate& by either of the above
nethods. It then becomes necessary to reduce them to some other
form of comparable and consistent unit. The most favoured unit is
the monetary one, either real or notional., The usual source of this
type of data is from company accounts. Such data suffers from a
number of discrepancies and needs adjusting for factors of
inflation, imperfection of markets and price differences caused by
‘such erbitary fectors as adveftising and profits, all of which affect

rrice,

In the view of one noted researcher (2) of productivity,
inputs may be considered from two mein points of view,"Resource
orientated" which is concerned with the effects of productivity
adjustments on the utilisation and allocation of the available
supply of the resource, which may be regarded as reflecting the

primary interest of the suppliers of that resource, or as reflecting
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a public or Government interest in welfare of such resource
suppliers. |

The second is User-Ofientated. Here the primary interest tends to
be in the effects of productivity adjustments on the users require-
ment of the given resource, This is a situation with which the

euthor wholehecartedly egrees,

An illustration of this is that the resource-orientated
interest tends to be more directly concerned with cheanges in the
quantity of labour required per unit of output, while the
user-orientated interest tends to be more directly concerned with

wage costs per unit of output,

In such productivity studies the main problem may thus de
seen to be that of defining the té;ms in which the particulear
input under study should be measured for its comparison with some
of the general measure of output., The first and perhaps easiest
choice may be considered as between physical and financial terms
However, further and often moe searching decisions have to be made
beyond this point, either as among the alternatives of physical
measures or as among the various methods of financial measures, The
main factors or determinants affecting such choices would appear to
be the nature of the resource that is being investigated and the

previous choice of resource or user-orientated approach.

The great majority of productivity studies have concentrated
on the productivity of labour, and others have taken some other
single input factor as the base, These studies, though providing
useful information, are always open to criticism . The main source
of criticism is that high productivity of the factor studied may have

been produced at the expense of low productivity of other input factorse.
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It is possible that the resulting high productivity was so dearly
bought that it has resulted in low "efficiency".
Hence it is desirable to consider all input factors or at least

& number of them which appear to interact with each other,

Productivity and efficiency are often considered to be
synonymous with each other but a distinction may be shown by the
following:= Effioiency is "aptitude, capacity; in a word the

quality of the entity whose productivity is under review (3)"

The word "efficiency" mey in fact, be regerded as expressing
the quality of a unit of definitely adequete productivity, but
which is constantly striving to improve this productivity by
conscious and successful effort on reasoned lines (4). It may
thus be seen that "efficiency" embraces the idea of productivity
but goes beyond it in that it expresses en aptitude or capacity.
The term efficlency would not be used to mean the specific
productivity of material factors such as land, new materials
or power, but could be used with reference to a men, a technique
or a firm, in describing any of these obtaining specified results

by the applications of deliberate effort to improve productivity.

In order to proceed with en analysis of input factors that may
be used in order to s how overall performance, it must first be indio-
ated what, factors exist, what role they play and how they may be
neasured, The main sources of input are those of Labour, Capitel,
Services and Materials,

Labour Input

Labour input is the most commonly used single input factor in

productivity studies, and is considered one of the major economic
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indicgtora although 1t suffers from the abowve deficiencies whon
used in isolation from other inpﬁt factors, Labour inputs may
be measured with reasonable accuracy snd provide significant
results, in either physical or financicl terms, Physical units
~of neasuring labour input may be either in terms of the number
of wage sarners or thé number of manshoors employed..Using
financial terms., labour inpufs might be measured in terms of
wage payments, This provides two different forms of input-output
relationship, the first measuring the quantity of labour roguired
per unit of output and the second,measurement of the wage cost
of producing a unit of output. This returns us once again to the
concept of resource or user—orientated analysis., A further
argunent 1s put forward in support of the differonce in viewpoints
between resource and user-orientated studies of input factors,
by Bela Gold in her publication on productivity analysis. Remember-
ing that resource orientated studies are primarily concerned with
supplier or governmental interests, it goes as follows "a concern
with the utilisation of the labour force and employment prospects,
tends to be acconpanied by a primary interest in the effects of
productivity adjustments on the quantity of labour required per
unit of output, both because it bears directly on prospective
employment adjustments, and beeause wage cost per unit of output
do not. Specifically prospective employnent may increase or de~
crease whether unit wage costs rise or decline, The generzlly
greater interest of user-orientated productivity studies may be
explained in a similer manner. Thus the user evaluates transforn-
ation processes in terms of the excess of financial yields over

financial outlays, not of physical output yields over physical
inputs, |
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It is virtually alwaye possible to reduce labour requiromonts per
unit of output. But users are interested only in those labour
saving adjustments which reduce rather than increese attendent
costs, Hénce changes in unit labour requirements tend to be of
less strategic significance for decision making by employers thanl

changes in lebour cost per unit of output (5),

The above emphasises the employers interest in reducing
cost of labowr required as opposed to reducing the actual number
of employees or even total hours worked, But as it pointed out by .
Bela Gold an exception occurs when the input factor, in this case
labour, is in short supply, and then the units of labour may
assume a greater importance, and in fact in extreme circunstances

supersede the cost factor.

These arguments are not intended to suggest that the user of
the input factor is not interested in the physical quantities of
that factor, but that the cost is generally of greater importancs,
and that although reduction of the physical quantity of labowr
used may be a major area of cost reduction, it does not follow
that a reduction in number employed will be followed by an equal
reduction in the proportion of costs or by any reduction of costs

at all,

User-orientated tends to cantre around and be more directly
concerned with the composition as well as the quantity of the factor
input requirements, This is largely because of its interests, in
particular shortages or scarcity of types of labour or other input
factors. This often leads to labour input measurements which
are weighted. One means of so weighting man-hours is to do so by

relative wage levels of different grades of labour.
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In contrast to this the supplier of a resource, lagbeur, will
be mors interested in labour as comprising of individual units
sceking to obtain or retain employment and as such is concerned more
with the actual number of wage esrners employed than with man~hours

worked in total,

The previous two paragraphs 1llustrate the difference in
approach and interest between user-orientated and resource orient-
ated studies even when both are dealing with physical units

of measurement.

It nmay be seen from the above discussion that there is
considerable interaction between physical end financial methods
of measurement and that the choice between the two is not always
clear, The effects of factor price changes and changed in
quantity and composition oreate many problems, and that changea
of average wage payments per unit of labour nmay be affected not
only by overall chenges in the wages of different categories of
labour and in the composition of it. In the same mamner cheanges in
the lebour reguirements per unit of output may be attributed to
changes not only in the composition of labour but in the effective-

ness of the wage payment systems and incentives,

Capital Input

In the years since the ending of World War Il many industries
have seen dramatic increases in "Labour productivity". This has been
largely due to the fact that most productivity studies have focused
on the sola input factor of Labowr. This has mneent that increases 2%{
due to new technology, management systems end the injection of
lerge sums of capital have been shown as Labour productivity

increases,
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The substitution of capital for labour has playad & major role
in the advancement of productivity and it is in order to sep- 438

arate out the effects of capital injection, that it is nec-

essary to construct capital as a separate input factor,

Capital like labour may be measured in terms of physical
and financial units. Capital viewed from the physical aspect may
hq regerded as consisting of land, buildings, plant, machinery
tools and of cash balances, Changes in capital when considered
in this light may thus involve adjustments in the total volume, %%{
in relative proportions of the total accounted for by the major
categories of capital goods, and in either the physical features
or performence cherackeristics of particular units of embodied

capital.

In the financisl system of measurement, the capital inputs
nay be considered as a fund of finaneial values derived from
different sources on various terms and distributed across the
range of outlets, which may include the many sectors business

activities in addition to the purely productive processes.

It has been suggested by a number of writers, on the subject
of capital and productivity, that physical measurements are possible
but they remain narrow and limited, Several alternatives of
measuring capital in physical terms have been described by various
writers (5) but these ere usually either highly theorstical or of
a specialised nature and applicable ohly under the precise situat-

ion for which they were designed.

These problems are due to the extreme hetrogenity of

capital goods both in physical form and in the nature of the tasks
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which they are designed to perforn, Als& the hotrogenity of the
deterninants of operating efficiency in capital géods - their
potential contributions being influenced not only by the labour,
paterials and other physical resources entering into capital
goods, but to an even greater extent by the secientific and tech-
nological advances embodied in their design, These factors all
influence the measurement of physical values of capital, but as
yet there appears to be no common denominator by which they may

be asszessed.

However, for the purposes of most productivity studies a
financial measurement of capital provides & more relevant and
consistent source of information, in particular when dealing with
productivity from the aspect of management of an industrial unit
where manasgement are concerned with the overall effectiveness of

the cmpital, which they allocate, is used.

For the purpose of assessing the role of capital or fixed
investments in productivity adjustments, the measurement of
fixed investment is usually focused on the current value oé the
capital facilities and equipment that constitute that investment,
This normally involves a deduction from the original value of
such capital investments which reflects the estimated wear and
ultinate obsolescence which has accrued since that investment was
nade., There are several means of estimating such deductions,
each of which will produce differing results, As yet there appears
to be no proven nor universally accepted basis for making these
estimates, each and every approach being open to criticism and
significant errors from a veriety of sources. The two most

significant sources of error occuring due to the methods estimating




the manner in which physical deterioration occcurs in the
passage of time and in estimating the resultant of suoh teter-

joration on the value of the investment.

Copsistency is however the keynote of such estimates and
if the measurement is made in a manner which suits the instifution
being measured, then the resultant information would be quite
adequate for checking movement through time in that institution.
The main cause fer concern in collecting data that is useful
for comparison of adjustments in fixed investment, either between
firns or for year to year movements within the firm, is the

possibility of variations in the mamner in which the estimated

of changes in the time over which the value of investment is to
be recovered, the pattern of recovery of the estimated loss in
velue, and the scrap value of the investment at the end of that

period,

|

|

|

|

}

rates of deterloration are calculated, and the further possibility |
Fixed investments are subject fortunately to considereable

attention within the accounting records of industry, and within a

single firm they are subject to rate of depreciation which the

nanagenent of that firm considers to be adequate to recover its

¢costs, This means that adequate date is usually availahle in such

a form that meaningful use can be made &f them in productivity in-

vestigations. However, some adjustments may be necessary for an

accurate economic analysis. The najor adjustment that is required

is some means of deflating fixed investments to allowfor changing |

prices in capital goods and to meke allowances for changes in |

quality. One reason for applying such adjustments in prices is

to obtain measures on changing depreciation allowances in terns

S




1% .

of constant value, another 1s to measure chenges in the real

volume of the stock of capital goods,

In most conpanies the depreciation charges are related to
the original cost of the goods which they are designed to recover
This means that the total sum accerued for replacement may in many
cases not equal the cost of replacement, This introduces the
possibility of errors, but these may be small in comparison with
those that might be introduced should it be attempted to create
a system based on expected cost of 5 = 20 years in the future,.
In any case it is the opinion of one researcher (N that,
owing to the rapid advancement in technology it often happens that
the replacement good is more productive than the old which helps
to balance the difference in the recovered sum and that required

for replacement,

in alternative system of enalysing the value of fixed
investments is that of revaluing in terms of current replacement
costs, the total fixed investment each year, allowing for such
factors as price changes, obsolescence, and wear and teer. The
oost of such a venture would be oconsiderable and might introduee
the possibilitj of considerable estimating errors and inconsist-
ency. This concept is worthy of considerable further investi-
gation, and should a consistent system of evaluation be derived,
it would be a preferable basis of measurement. At present
although it is difficult to present any strong arguments for its
introduction in place of current practice, should the data be

evailable it is strongly to be recoimended as an alternative

basis,
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Service Inputs

This category ofinput covers a wide range of managerial and
technical servieces which are contributary to the preduction
processes and are, in general, functions which are provided by
salaried personnel, These functions may be classified into
three main areas, those of policy determination, supervision and
control, and technical services of various kinds., Another source
of classification could be between those services in which the
manpowey requirements are influenced directly by productions
levels and those whose manpower requirements are more olosely
affected by long term ghanges or adjustments in productivity

levels,

It is apperent that managerial and technical services
supplenent the direct productive contributionsz of labour,
naterials mnd capital inputs, It may be noted here that mana=-
gerial and technical services are not additive to the factors
of lpbour and materials, but are integral parts of them, Mana=-
gerial emd tochnicel services may be regerded as assisting the
processes of production through the allocation and utilisation

of other resources,

It is not possible to measure directly any of the actual
contributions of managerlial and technical services, efficient
co-ordination of resources, reduction waste and losses, development
of production methods and techniques, and many others, but it may
be appreciated that these contributions are essential to an efficient
and organised production process. Although, as has been stated, it
is not possible to apply any form of direct measurement, it is

possible to estimate the effects on the input-output relations of
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changes in such services or in their policies.,

The problems of nmeasuring the quantity of managerial and
technical inputs may agein be viewed from the two standpoints of
resource-crientated and user-orientated interests, These follow
to some considerable extent the interests outlined when descr-
ibing the labour input factor, Resource orientated interest
being primerily concerned with the trend in requirements for
nanageriel and technical personnel with respect to output levels,
To serve such interests, the measurement of these inputs would
be most appropriately stated in terms of the numbers of person-
nel employed. A weighting index may alsc be applied to the
verious constituent groups which comprise the total, engineers,

accountants, clerical staff, secretaries etc.

User—orientated interests are also once again concerned
lergely with the cost of these services, mansgerial end tech=
nical, and with the conpostion of such services., Thus it may be
seen that it ney involve physical and financial nmeasurements of

input.

The hetrogeneous nature of fanctions performsd by staff
within a firn creates meny difficulties in the measurenent of
verious inputs., One suggested method is to consider the person-
nel as being comprised of two basic groups. Those involved in
the decision meking ond creative processes and those involved in

purely routing work functions, and bresk wach of these into verious

sub=groups., It is considered that it is only those personnel
involved dirsctly in the processes of decision making and

creative function can directly affect productivity adjustments,
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but changes In the total number of persons employed within

these input factors will also effect the ratios,

In the measurement of c¢lerical staff and others of a
similar nature, carrying out routine work, it is suggested that
total numbers employed per unit of output would provide a
valid systemd measurement, and also that a similar basis
way be used for the measurement of supervisory personnel.

- These physical systems of measurement, however, although
suited to the resource-orientated studies are not always
adequate from the cost approach of the user-~orientated stand~
point, It is because of the differences in the composition

of personnel, even within routine functions, that is often

of greater value to measure the input in terms of men-hours
weighted by the salary level of the various sub-groups, or by
direct financial measures of the input in terms of total salary

outlays per unit of ocutput.

The neasurcment of the remaining personnel with the manage
erial and technical services, presents even more difficulties,
This is beceause physical numbers play less effect on their con-
tributions in comparison with the special attributes and abilie
ties required for the performance of their dutims, It is the
extent to which these qualities exdst and their distribution that
more nearly influences performaence levels. Under thése circum-
stances it is more realistic to identify the input in terms of salary
than any physical criteria, However, it means that such neasures
can rarely be directly compared with adjustments in output, but

must be considered always as contributery factors,

The above discussions of productivity is not and could not
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be an exhaustive manual of instructions. It is merely an
attenpt to explain some of the basic concept and present
methods of dealing with some of the problems encountered

with when dealing with productivity measurement and comparisons,

Because of the broad range of‘applications of
productivity studies it is not possible to dictate a rigid
policy of measurement and some of the alternative systems
and alternative interests have been discussed. The final
choice of selection of input and output factors being left
to the inVestigator, who will have to determine which factors to
take, and in what manner they should be measured, in order to

achieve the object of his investigation under his given

circunstances,




PART II -i8 -
THE STUDY

1. Objectives of the Study

The purpose of this paper is to investigate the possibility
of establishing a number of suiteble productivity measurements for
use within a group of manufacturing units, manufacturing a wide
range of electronics equipment and associated mechanical devices,
These indexes of productivity to be of such a nature as to enable
the conparison of each manufacturing unit's performance from year

to year and also enable the comparison of inter-unit performance

An additional functian‘of this investigation is to establish
and record the performance of these manufacturing units over a
period of five years (1964 - 1968 inclusive) with the intention
of comparing the movement of & number of input factors in relation

to the real ocutput values,

An anelysis of the productivity changes of the various input
factors, recording where possible, any legitimate reasons for
changes in productivity, which are outside the immediate control
of the relevant works managers and their staff, and those
changes in productivity of one factor which may be shown to be
strongly influenced by changes in one or more of the other input

factors,

In as far as possible, for recasons of time, and of future
applicability for the company c oncerned, the data used will be of the
type currently to be found in the company's accounting system. The
use of such deta will provide a more consistent and reliable source
then e stimates produced from outside this source., However, where

data appears to be inadequate on unsuitable recommendations will be
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nade as to altornative forms of data required, or attention

will be drawn to the limitations of the resulting indexes,
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I THE COMPANY - AND ITS MANUFACTURING UNITS

The Compeany which is the subject of this study is a major
nanufacturer of electronics equipment, Its range of equipment covers
a wide field, from specialised test equipment to space tracking
systems, fron micro-miniaturised circuits to high power transmitters
fron television cameras and studio equipment to computers, It
includes the manufacture of many specialised components and back-

up equipment,

This range of nmanufacture requires a great variety of
managerial, technical and productions expertise, and the close
co~ordination of all these functions into an integrated industrial

conplex,

The manufacturing facilities which are the focus of this
study, cover light, medium and heavy cnginecering practices and involw
productions processes ranging from flow-line to "one-~offs", The
high rate of technical advance in this type of industry
requires constant re-appraisal of these facilities and the
introduction of edvanced production processes and control systems,

nany of which involve computer applications,

The Company's manufacturing facilities are divided into
five nmain manufacturing units, ecach of which has separate management
and accounting responsibilities, Each manufacturing unit deals
with a family of products concerncd with a particular area of the
Company's operations, Hence, one deals largely with mechanical
products, heavy enginecering involved in the nanufacture of aerial

systems, whilst another might deal with those products in connection

with aviation,
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Although in general each manq@acturing unit is conerned with a
particular range of products, there is considerable overlap and
flexibility, The range of products with which a manufaoturing
unit is concerned, remains however, a diverse and repidly
changing one, owing to the rapid advances being made in the

science and technology of clectronics and electrical engineering.

Each of the manufaoturing units support a variety of
service functions which indlude the functions of Engin-
eering Services, Material services, Maintenance Services,
Labour Services and Production Supervision., These being the

arcas which will be analysed in this study.

Engincering Services include the activities of:=

Production Plenning

Production Control

Production Engineering

Ingpection

Tost

Work Study

Works Laboratories
and a nunber of other minor sctivities which constitute only a
very small percentage of expenditure even when combined,

Material Services include the functions of:-

Purchasing
Storekeeping
Marshalling
Internal Transport

Schedulling

and again a small number of other associated activities,




-?22

Maintenance Service include the activities of':~

Repair and Maintenance of Machineh.tools
Repair and Maintenance of Teat Gear

Repair and Maintenance of Furniture,.
Repeir end Maintenance of office equipment.
Cleaning,

Paint of Buildingﬁ,

Stean Raising

Removals and Re~organisation,

Labour Services include the functions of':i-

Personnel Department
Adninistration of Fringe Benefits:-
Holiday Pay
3ick Pay etc
Welfare Depariment
Cantecns
Medical Fecilities
Training
Recruitment
The existence of identicsl overhead allocation codes, and the
similarity in the accountancy procedurecs enables accurate comparisons

to be made botween these manufacturing units onthe basis of costs.

As previously stated however, each manufacturing unit spec-

lalises in differing product ranges, and although these are similer

in terms of basic construction, it will be appreciated that each has

a numbor of speeial problems which are peculiar to its operationms,

A brief description of the activities and speciael functions will help
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the rcaders appreciation of these differences,

The fifth works, Research and Dovelopment Workshops has

beon omitted from this study for a number of rcasons and will

therefore not be discussed,

CHELMSFCRD WORKS

The principal equipnents panufactured are:-

High powered transmitters for use in broadcasting and

telecommunications,

Radar trensnitter/receivers.

Colour television cameras

end associated equipment such as studio facilities and
outside broadeasting facilities,

Analogue computers which ncoessitate the manufecture of
geers to Cless A stendards,

Waveguide labyrinths, which involve intricate nechanical

assemblics end complex precision nachining,

Sheet metal work - extensive facilities exist at the
Chelmsford Works, and provide for the requirenents of the other
works in addition to its own noed,

There also exist at Chelmsford extensive facilities for full

scele system testing which is often required for rader and telew

communication purposes,

In addition to these equipments and facilities the Chelnsford
works also provides facilities for speclaliscd fibreglass and other
Plastio products, Also there oxists extensive printed board

facilities., Much of the Chelmsforad production congists of small
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quantities or "one~offs" to special order.

BASILDON _ VWORKS

This menufacturing unit specialises in the produetion of

airborne equipment, designed to operate under extreme environ-

nental conditions.

The production of closed circuit television systems is also
conducted at these works and sgain are of'ten requires for extreme

envirommental conditions,

This manufacturing unit provides quantity production of

minted boards and clean area assenmbly facilities,

WEMBLEY  WORKS

This factory concentrates on the production of:=~

Telecommunications receivers and Meritime equipment

The facilitiss of the Wembley Works are set out for batch
quantity production, It has oxtensive machine shops and gear
cutting facilities, again to Grade A classification, The gears
ere mainly used for the production of analogue gearboxes required

for aeronautical computers,

GATESHEAD  WORKS

This factory, unlike the others which are situated in close
proximity to London, is located in the North of England on Tyneside,
This manufacturing unit is responsible for the production of the

heavier mechaniocal items required by the Company's products,

These items include fixed and moving aserials that are

required, for teleconmunications, radar and space oommunications.
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These aerials involve constructions of up ta 4100 £t. in
dianeter, which nust be capable .of being positioned within

ninutes of arc by neans of electric and hydraulic control.

The Gateshead Works has extensive facilitics for the

fabrication of steel and aluminium constructions.

As will have been seen from the ebove descriptions,
the Company displays a disconcerting and hetrogeneous range of
products, rcquiring all manner of expertise, It is this that
provides one of the most difficult problems in neasuring product-
ivity, for the establishment of a scund, and comparable unit of
output egainst which to gauge input factors is always a difficult
problen and under these circumstences always open to debate end

criticisn,

However, one factor of the Conmpany operations may well assist
it in overcoming these problems, The manufacturing units, whose
productivify it is the intention of this study to analysé, all
nanufacture at a "cost price" and supply product divisions who are
responsible for placing orders on the nanufacturing units. Profit
margins are then added by the product division In consequence
the problens associated with profits and selling expenses are
renoved from the immediate concern of the manufacturing units, and

do not therefore influence productivity studies based on these unite
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THE STUDY

III Basis of Measuremont and data collection

This paper is concerned with the investigation of preduct-
ivity of a nunmber of manufacturihg units within an electronics
group., Its interest lies 'n the operation of these manufecturing
units only, end not with the overall company perforuance, As such
it is the author's intention to look only at the inputs and
outputs of these units, in real terms, and not with inputs from

other sources on the output attributable to those inputs,

The input and output factors related to this study, the
basis of measurcment and some of the arguments.supporting the
choice of these units of measuwrement are presented below, and
it is on this basis that the data presented by the author has

been collected and analysed.

Productivity is concerned with "real inputs" and with
"real output" and every attenpt will be nade to establish units
of measurement and adjustment to obtain data which corresponds

te these requirements,

The sowrce of informaetion for the data used, in this stﬁdy
of productivity, is primerily from the Company accounts and although
it 1is possible in some cases to visualise more theoretically correct
forms of data, time and future applicability of this report,
demands that where possible existing sources of data be utilised and

deficiencies allowed for or acknowledged.

The choice of output factor selected for the purposes of
this study is the value of Works Processing Costs, This ig an

element of the total of production,
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Within this group of nanufacturing units there are
several possible units in which the output factor night,
be neasured, and the following will briefly discuss the

accounting data available,

The value of production from the manufacturing unit
consists of two clements, thot of Works processing cost, which
repreaénts the cost 4o the works of manufacturing and that
of Works material costs, which represents the value of raw
naterials and purchased components used in manufacturing,

There also exists a figure for the value of output from the
works which is based on the amount of goods actually leaving
the works to a product division or customer, at a pre-

determined estinmated value,

The prime reason for not using the value of output
is that production cycle on much of the equipnent produced is in
excess of a year. In consequénce the value of output recorded
may not be a direct result of inputs for that period of time,
and therefore the reatios which would result would be distorted

by this lag. Also the velue of output is an estinmated value.

The eliminetion of works naterial cost is baded on the
observation that these constitute an input from another source, and
in many cases is used as a separate input factor for productivity
analysis, These inputs of materials and compoments also include
other factors of profit and transport costs and when viewed on a
broader scale the inclusion of materials and components costs would
constitute especially in the case where one works provides another

with component parts, If naterial costs were to be included in the
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value then an increase in purchased materials or components would
result in an increase in the moductivity even though other
inputs may have remained the same or even incrcased, and this

would be a falsehood,

Thus 3. is suggested by the suthor that the use of Works
processing cost as the value of output, provides a source of real
productive output which is directly related to the scme period as
the inputs and which eliminates the distortion of profits or |
selling expenses, and the offects of productive effort from other

sowmrces

This output factor of Work processing cost has also been
chosen in preference to a measurement based on physical units of
output such as units produced, or equivalent manhours, because of
the wide range of products produced by this group of manufacturing
units, and the variety of skills and expertise required to produce
then., These factors create an extremely difficult weighting
problen both from +the point of view of the establishment of a
"standard product” and from the nultitude of grades of labour.

Also it is the opinion of the author that neasurements bhased on these
units would be of little greater value,.if any; than those based

on the financial basis described.

All the date  cbtained has beenadjusted, using national price
indexes to provide r¢al time couparisons of the valus of
production costs, The base year chosen being that of 196L which

is the starting yeor of this study.

The establishment of an output factor as above appears to

provide a satisfactory and realistic value of output for the purposes
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of productivity measurement, It reflects the actual

productive effort employed, on a comparable time base, and
the cost of velue of output directly attributable to that
productive effort, It is thus this figure of works proce-
ssing cost which will be used in this analysis and all nove-
nents will be measured in relation to this value, so

established, of "real output",

By thud eleminating the effects of material and components

from the "real outpub" value it is possible also to ignore

its influences on productivity so measured., If, as is

sometines required, it is necessary to compare movenents

of materials costs against output, this remains en easy operation
as the figures are recorded separately in the Conpany accounts,
However, in productivity studies it is often only required in
order to estimate its effect of labowr productivity, and if it

can be eliminated this appears to sinmplify the problen,

The second area that requires consideration is that of
establishing the methods of measuring the input factors to be
considered in this paper. The cholce of units of output, the
pound reed not necessarily influence the choice of units
for input factors, as it is the ratio of input and the movcment

of these ratios in which we arec interested.

The two input factors, considered by the author to play the n
most significant roles in the productivity of the manufacturing units
concerned, and which is supported by most pajor researchers in this
subject are those of:=

1o Labour

2, Capital
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Labour has been a traditional basis of productivity measure-
nent both in this country and abroad, This is because of the
vonsiderable influence labour costs and effort have on the
econony of any country or its indiistries. Labour still holds
the key to the productivity of a nation and is probably the most
important single factor., However, in recent yéars the interplay
of capital has greatly affected the levels of labour perfornance
and as sonhe industries swing away from being labour intensige
to being capital intensive, the effects will become more and
nore pronounced, It is because of these developaents that
capital justifies considerable attention in productivity

analysis.,

Having expressed the need for greater attention to the
productivity of capital, we must now turn our attention to the
problens of measuring it. Capitel is somewhat more fifficult
to neasure than other input factors, and the establishment of a

realistic value for it is fraught with hazards,

Capital may be of two main types, fixed capital and working
capital, In this study the cost of working capital has been
excluded as it is not shown as a manufacturing cost, it is in
fact shown sgainst Head Office accounts and is not a charge to
production, Land and buildings have been axcluded also as these
are treated sinilarly and because of the time factor prohibits the
derivation of this data in sufficient detaila to satisfactory for

the purposes of this analysis,

This study will therefore consider the influence of fixed

capital with the exclusion of land buildings on output, in the

forn of a "capital productivity index"., The term fixed assets
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will be teken to include the following itens:-

Plant and Machinery
Building Services
Test Equipment
Motor Vehicles
Furniture

Fixtures & Fittings

and Office Machinery.

The sourcc of data for the calculation of the cepital invest-
ment level is the year end accounting statements of the indivi-
dual nanufacturing units, The account statements provide date on
the level of new investnments, the sale and/or the transfer of
cquipment fromthat unit, and the level of depreciation. The
value of new investments less sales and/or trensfers end the amount
of depreciation are adjusted for inflation in prices end are set
against the base year of 1964, By so doing the nett addition
or decrease in investment is added to or substracted from the
previous years total of investment to provide & year end value of
capital investment for that nanufecturing unit. Howevef, these
are accounts figures of year end values and are relevant only to the
noment in time at which they were compiled, In order to obtain a
realistic value of capital investment for that yesr, the average .

capital investment must be taken not the yesr end values,

Having cstablished the source and nature of the data, it nust
now be said that it inherently suffers from two main sources of
error, which without considerable expense and a good deal of
costly effort, in orde: to provide more detailed and relevant

inforuation of the type suggested earlier in the paper, cannot
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be accurately compensated for. It is therefore iroposed to
acknowledge the existence of these deficiencies and they must
be borne in mind when evaluating the date which results fron

then,

The sources of error and the posgible effects of then on
the productivity index are briefly outlined below and represent
the authors view of the situation under the given circumstances
of this study only, althoughtsome of the points expressed nmay

be applicable in other situations under sinmilar circumstances,
(a) Errors due to adjustment to base period

For the purposes of this study the year 1964 has been
established as the base yoer and all expenditure or incomes at
dates after this base are adjusted, using price indexes, to
give the real value in terms of the base year values,

(constent yrice). This provides a basis on vhich to realistically
conpare movements in the capital expenditure. Unfortunately

the value of capital expenditure at the base of the yeer consists
of the cost price less depreciation (at a set rate) for sll
investments up to that date., Many of these investments being
nade at tines prior to the base date. Technically all expenses
prior to the base date should be adjusted to base date values

in order to give a statistically correct base date value,

However, this beoomes a very difficult job in a Company which has boen
established as long as this Company being studied, changes in
accountancy procedurcs and rates of depreciation mey all affect

the reault,

It is thus better to accept thu gross value at the base date

and analyse the effect of ignoring adjustments prior to that date,
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The apparent effect is to present an investment figure
which is slightly low in terms of real value., This will
tend to create a ratio, when calculating the productivity index
which is higher than the theorctically correct ratio and will
hance tend to reduce the apparent movement of the index. This
error, however, is slight and decreascd with additional

investment and the progress of time away from the base date,
(b) Errocs due to the use of depreciation figures.

Depreciation is an accounting procedure that is used to
adjust the value of fixed investment, in a attenpt to
recover the cost of that fixed asset over its productive life,
It is normelly a fixed rate of depreciation based on the

initial sum invested,

This figuwre of depreciation which has teen used inthis
paper for the allowance of loss of productive capecity with ege, or
obsolescence, may not in fact accurately reflect or relate to the
true productive capacity of the plant and equipment. This is
largely due to the fact that, although an investment may be
"written off" over a period of years, its productive capacity
may continue to be avallable over & considerable further number
of ycars., In fact, some investments that may be written off, over
a short period of years through the fear of obsolescence, may indeed be
be more productive after their value has been recovered than they

were before

The alternative method of calculation using the previous
nentioned solution, of establishing replacemont values, is not

liable in this situation owing to the cost of introducing and
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operating such a date reccovery systen, and the lack of this type

of data currently available,

For these reasons the author selected the use of
depreciation figure, for at least these are consistent, and over

a period of time tend to reflect trends fairly accurately.

|
The applications of compeny depreciation rates |
tend to err on the safe side, and recover investments over a ‘
shorter period than their actual prodoctive lif'e, This tends

to thus under-value the cepitel investment at any moment in time, i

The effect of this on the graphs is to once again reduce

the apparent movement in the index from yeear.
(¢) Errord due to under capitalisation.,

Within this group of nanufactwring units'there is ‘
considerable investument made, in the form of specialised test {
end menufacturing plant, production aids and other.eqpipment.

Not all of these investnments appear to have been capitalised,
This would again tend to understate the value of capital investment
within the manufacturing units, with the sane effect on the data

as previously described,

As has been shown above the sources of error thet éxist all
tend to understate the value of fixed capitcl. This situation
cen be allowed for in the interpretation of the resulting data, and
as long as the data is of consistent nature, provides the best

existing source of information.

If, in fact these errors did not exist the graphs of indexes

would be slightly more pronounced but the trends would remain the
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same.,

The method of calculating and e¢stabkishing the value of
fixed assets is illustrated by the formulae shown below, as will
be seen it provides the average fixed investment for the year

being measured.

The equations arci-

2
therefore A = 28 + a=d
2
Where 8 = opening balance for year
¢ = closing balance for year

D = depreciation for period adjusted to
1964 based period prices,

a = Additions or transfers of cepital adjusted
to 1964 base period prices

A = Average value of FIXED ASSETS for year

at 196 base period prices.

We must now return to the subject of labour input, Labour
productivity has been the basis of nost productivity studies, and
under most economic situations provides one of the most acceptable

guides as to productivity frends in gencral,

This study will look at the contribution of labour in three
- ways. It will look at the contribution provided by direct lebour
resources, this constitutes the direct production effort entering

the products in the form of labour. It will look at the contribution
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of indirect labour changes in productivity. Finally, it will look

at the total contribution of zll labowur,

The author has again seclected o financial unit of measure-
ment (the pound) for the basis of the labour index., The cost of
labour being taken as the real value of input when adjusted to
1964 base period prices. The author also considers that this is
the most neeningful unit of mecsurement in the context of this
study as it reflects directly on managements interest in the cost

of production,

The use of physical units of meamurment has been rejccted by
the author for the following reasons which will be discussed

briefly below.

The use of the manhour as the basis unit of measuring
productivity trends, has been rejected in the case of this study
owing to the extreme difficulty of accurately weighting the
relative values of the multitude of grades of the different labour
skills and effort required.by both of the two major sectiong of
labour, direct lebour and indirect labour. The weighting of man-
hours under these circumstances is not only desirable, but in order

that a realistic degree of accuracy be achieved, a necessity,

The rejection of manhours welghted by the relative wage
levels is on similar grounds. The weighting being only possible
within very broad bands. This system also reflects the additional

financisl burden on the cost of overtime premiums,

As may be secen, and as was explained in the introduction to
this paper, the physical nethods of meesuring productivity under

the situations encountered in this study, where there are labour
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differences not ohly within our manufacturing unit but, between
the nmanufacturing units as well, are very complex and from the
user—orientated point of view, far less meaningful and thus of less
value to management, than the cost orientated analysis which has
been suggested above, This does not mean however that physical
units of measurement would be of no value to manegement, but it
would depend on the end use to which the study was to be put and
the degree of inportance attached by the company to its labour
levels and possibly its future requirements of certain grades of

labour,

We will now proceed to discuss the input factors which
this study is to consider in addition to those of labour and
capital . The movement in the productivity of these next
input factors are of 1little value on their own but are useful
in providing further information on the reasons for changes in
the general movement of productivity, They can also however

provide some useful control data for the area related fo the index,

The input factors that are to be considered within this
study are limited to five of the main overheat categories of the
nanufacturing units or certain section of then which the author
considers to be more useful or relevant to the purposes of

productivity analysis.

The input factors are as follows, the order not being of any
significance &nd not intended to represent any order of priorityi=-
Production Supervision
Material Services

Engineering Services
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Maintenance Services

and Labour Services

The groups consisting of the functions previcusly defined
#ithin this paper when discussing the nature of the company and

its menufacturing units,

The unit of measurement chosen here, is sgain the
financial onme and is related to only that part ofthe overhead
costs that constitutes the labour changes. An exception has been
made to this, in the case of maintenance overheads at the
Chelmsford Works, where the material costs were avallable as &
separate items and it was considered worth treating fhis
separately, as it forms a major part of the overhead costs for
that department, Unfortunately, these figures were not readily
available for the other manufacture units, and thus, because of
the time involved in recovering them, they have not been shown
It is thought however, that a further survey of this areca a some
future date might show some interesting and useful results, as is

indicated by the Chelmsford figures,

The input factor of production supervision consists of the
labowr charges for the staff grades of, superintendents, foremen
and chargehands. The terminology used by the various works veries
slightly, but the functions amd responsibilities are breadly the
same, Total labour costs have been taken in preference to manhours
for the seme reasons as previously stated for the Labour input factor

and in order to maintsh uniformity of the data.

The input of material services and engineering services eare
also composed of the labowr costs of operating these services which

include those function previously listed when describing the
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company actifities. The different manufacturing units again nmay
have different structures, but the cost code groupings are
lergely the same and covdr the same areas of operation. It
nust be appreciated however that any rzadical changes in structures
will aff'ect the validity of the yeer to year movdments of the
productivity indexes and must be recorded in order to

analyss the true movements,

Maintenance service inputs have been treated in a
similar manmer as the above inputs in respect of labour costs,
but as stated the material cost is of considerable interest in
this instance, because maintenance requires considerable
naterial, in various forms, in addition to eadministrative
naterials, The amount of materiel costs will tend to vary in a
different manncr to labour costs and be more dependant on the
short tern changes in production through-put and thus on mahhine
and plant utilisation, than on the longer term changes

affecting production capacity.

Labour service inputs have also been dealt with on the
basis of labour costs, although, here the labour charges are
norpally of anindirect type of sost such as holiday pay, sick
pay, training and other fringe benefits, and constitute not so
nuch a cost of operating a service group, as a cost incurred by

the employnent of the total labour force,

A1l the costs invelved in the measurement of these input
factors are corrected in ternms of reel value to a 1964 base., The

adjustements are made on the basis of price and wage indicies

published by the National Institute of Economic and Social Rescerch,
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in their Economic Review Number 48 publish in May, 1969, This
source was used largely because of its inclusion of 1968

figures.

The figures for the total labour costs are adjusted using
a weighted combination of the hourly and weekly rate movements
provide in the above review, in an attempt to compensate for
the ratio of direct and indirect labour employed within the |
napufacturing units, ThHe ratio used is a 2.1 ratio, which
although not exact is a close approximation which is suitable
for use in all four nanufacturing units, Again however
any najor changes in this retio would require a modified

weilghting index,

The a2bove discussion suggests that a large number
of statistical and conceptional errors nmay exist, but with
due ecknowledguent of them, they can be reasonably interpreted
and allowed for., The problens are nany, but consistency of

data overcomes many possible criticisnms,

The above discussion serves to illustrate the conplexity
of probleus of measuring productivity in a complex industrial
orgenisfition, and perhaps alsoc the indefinite state of the
scicnce of productivity measurement, This does not howver
render the results of such investigations void, in fact, as long
as the errors are understood and reasonably consistent they in-
fluence the trends to only a small cxtent and normally only

aff'ect the magnitude of the noveuwents.
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THE _FRODUCTIVITY GRAPHS

The productivity graphs are divided into four groups, cach
releting to the perforrmance of an individual nanufecturing unit.,
Each group of graphs consist of seven separate graphs showing
the productivity trends, of cach input factor investigated in
this study, over a period of five years, comnencing 1964,
and continuing to and including 1968. This span of yesrs was
chosen as it is the most recent period of five years for which

all data required was available,

Each productivity graphs starts on the base year of 1964
with the index equal to 100. The index values for the yeers
following the base yeor are calculated as shown in Part V
fron the data sheets shown in Part IV, The data shests all

being compiled fron the company accounts,

The analysis of the graphs resulting fron the conpiled data

will be treated in two nain sections. Section (i) will look at

the individual graphs of each manufacturing unit, analyse

movements, where possible, of each input, factor and compare

the novements of one input factor sgainst another, Section (ii)

will atfenpt to draw comparisons between the individual manu-

facturing units,
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LABOUR FRODUCTIVITY

The trend illustrated by the lebour productivity graph
shows a steady upward trend with respect to direct labour
productivity. The trend of indirect labour productivity
has a sharp peek for the year 1966, other than this
exceptional deviation the general trend is upwards, The com~-
bination of indirect and dircet labour into a total labour
figurc reflects to some considcrable extent the influence of
indirect labour movements with & pesk in 1966 but a gencral

uvpwerd trend,

The magnitude of the variation in the year ending the
31st December, 1966 is difficult to cxplain, The dramatic
increase of neerly one nillion pounds in the works processing
costs represents a 25% increase in this cost over the 1965

value of expenditure,

Considerable investigations have been made into this

situation with the following results.

The sharp deviation could be due to the combined affect of
factors, which interact and in consequence make any definite
statement as to the exact cause of deviation difficult. It is
thought however, after consulation with the v;rious nenbers of

the conpany, that the major contributions to such results arc:=

(a) The yeaer of 1966 was a 53 week accounting period.in
contrast t the other years considered within this study
which were 52 weeck accounting periods, This means an

additional weeks production is involved end will increase

the works processing costsfor that year, It will also
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increase the total labour costs for that yeer but not
necessarily to the sarne extent,

(b) The overhead recovery rate for the manufacturing unit
was incrcased in that yoer (1966) end resulted in a
surplus recovery of approximately £250,000, which it
should be noted reduces the rcal processing cost by that
sun, To maintain comparsbility of the figures the works

Processing cost should be adjusted to allow for this,

(¢c) There was a possible transfer of responsibility for
the works accounts to Head Office accounts in that year,
which reduced the ratio of direct to indirect labour., This
appeers to be part of a deliberate cowpany policy at that

tine to reduce or stabalize indirect labour,

(d) A steady increase in the direct labour force enabled

higher production and involved a high production spend,

(¢) It may also be noted that during the two previous years
there had been a considerable amount of capital investment

which may have influenced the 1966 performance,

Thus it nay be seen that the 1966 figures may be the
results of a deliberate and determined effort by managenent
to cut indirect expenses, whilat expanding dircct labour and
utilising capital expenditure of the previous year, This
combined with a high sctivity level and the additional
operating week would eppear to be responsible for the
exceptional increase in indirect labour productivity for

that year,
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CAPITAL  PRODUCTIVITY

The capital productivity curve shows a general downward
trond with the oxception again of 1966, The reasons for this
exception being the very high "Works Processing Cost"

for this year and a cut back on capital expenditure also.

The general trend however, suggests that capital
expenditure is occurring at a rate that exceeds the increases
in output and it thus this which may be responsible for the
gencral upward trend in labour productivity rather then the
increased efficiency of the labour force itself, The slight
recovery of the curve in 1968 nay be largely due to the trans-
fer of a large amount of fixed assets away from the Chelmsford

works and also the genersl increase in output (¥.-.C.)

The trend described sbove is indicative of the current
trend of industries to substitute to some considerable extent,

capitel for labour,
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PRODUCTIVITY OF PRODUCTION  SUPERVISION

The trend of this input fector, efter a drop in 1965 is
stecdily upwards, aided by the high output (W.0.C.) in 1966
and & sharp cut back in numbers in 1967. The drop in graph
for 1965 being largely due to a rapid increase in super-

visory staff.

The total movement is slightly below the average for
indirect labour in general but is showing a satisfactory and

steady iwmprovement,
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MATERTAL SERVICES FRODUCTIVITY

During the initial stages of the study the productivity
index increased rapidly by the high sctivity levels of 1965 ond
1966, the sudden drop in 1967 can be lergely explained by the
organisational changed in this ares which involved large
expansions of some of the activities within this group, the
introductions of new activities and the transfer of some
responsibilities from the shop floor to the Laterisl Services
departments. These changes resulted in the total cost of this
overhead group nearly doubling'in one year and thus the curve
cennot be teken as indicetive or productivity as the year to
year figures are not compatable. A hew base yesr needs to be
teken (possibly 1968), in order to establish an indox of
any value, but this is not possible without applying this

new base to all productivity mcasurements within this study.

Under these circumstances it is perhaps best to acknowledge

the structural changes and then consider future movements with

this in nind,
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ENGINEERING SERVICES FRODUCTIVITY

Here the trend is sgain significantly influenced by the
1966 figures showing a rapid rise in the index for 1966, which
follows e slight drop in 1965 which éppeers to be due to an
increase in employment level in this catezory. The sustained
high index - figures for 1967 and 1968 are largely attributable
to the decrcase labour within this category in relation to the

output (W,P.C) level,
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MAINTENANCE SE!.VICES FRODUCTIVITY

The productivity index for these services follows very
closely to the output (W.P.C.) for the yeers, indicating a
relatively stable labour situation. In fact in terns of real
values based on 1964 prices, the cost of labour dropped, acc-
ounting for the slight upward trend over and above that

ettributable to output CW.P.C) changes,

‘This situation exists when peasuring over a short period
of years because meintensnce is only very indirectly linkcd
to output but morec directly t> the amount of plant and mechinery

which tend to fluctuate over a much ongur pariod of tine,

In the case of Bhelmsford work » 1t was also possible to
plot the cost, on output, of materisl which reveals a repid up=-
werd trend in the index., This ney be linkcd to the high rate

of now capitsl investment in 1964 and 1965 which would reguire

less replacenont parts or material than would older plant,
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LABOUR SERVICES PRODUCTIVITY

In the case of this input factor, the index drops in 1965
probably due to the higher overall labour situation which would
require greater costs in this arce as well, The rapid rise in
1966 mnay again be attributed to the high level of sctivity
in this year, with little change in indirect lebour. The
continuing rise in 1967 to a now pesk and maintenance of a high
level in 1968 may be lergely due to a change in policy affect=-

ing contract labour.

Contract labour employed within t he Chelnsford works are
charged as follows, they are charged to the section in which they are
are ewmployed at the average rate for that section, the balance
of the cost is charged against overheads and is included within

this category.

Thus it may be seen that a2 reduction in contract labour
would reduce the labour charge against labour services overhead,

this reduction being approximately £175,000 in 1967,
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SUMMARY

The above analysis of productivity within the Chelnsf ord
work shows & steady upward trend, although the graphs are some-
what dominated by the 1966 figures which show an cxceptional

standard of perfornance,

The relative movements of the labour and capatal indexes
seen to suggest that some of the increase in labour productivity

is due to the substitution of capital for labour,

The transfer of costs from the shop floor expense codes
to material seorvices has been largely responsible, along with
the expansion of the naterial services, for the rapid firop in

the productivity index for this input factor,

The elinination of contract labour from the Chelmsford
works has resulted in a continued climb in the labour services

productivity index.

The steady upward climb in activity level has supported this

trend along with a positive menagement policy to reduce indirect

costs.




SECTION I

WEMBLEY WORKS
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LABOUR _ PRODUCTIVITY

The Wonbley Works are relatively new, having commenced
operation in 1963, the inerease in activity level has becen
fairly slow until a sharp rise occurred in 1968, In contrast
to this there has been a considerable and steady effort to
increase labour resourcesof both direct and indirect gate-
gories. This may be due to the location of the factory

in North West London and the lebour situation there!

The combined effect of these two factors has resulted
in a drop in the labour productivity index in 1965 wﬁich is
followed by a slow but. steady recovery in the following
years, resulting in an increased productivity index in both
categories by 1968, Had 1965 been chosen as the base

Year a continuous inprovement would be shown

The poorer performence shown by direct labour would appear
to be partially due to the lower flexibility of this category
of labour in this area., It is less easy to dispiss and
recruit‘ many of the direct grades of labour. There was

however, a cut back in employnent level in 1967 which

agsisted the increase in the productivity index,
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CAPITAL FRODUCTIVITY

The capital productivity trend has shown a renarkable and

continuous upward mDovenment.

This is probably due to the factory being relatively new
and requiring little new capital investnent over and above that
existing at the base date of 1964. In fact the value of
fixed assets depreciation has exceeded the rate of new in-
vestnent showing a net increase in fixed asscts in 1964, 1965
1966 and 1967 with =2 small increase in 1968, which is in line

with the increased activity

In the light of these figur.s for capitel productivity
the steady climb in labour productivity since 1965 appears to be
wholly due to increased labour efficiency at a high activity

level,
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PRODUCTIVITY OF:~

PRODUCTION SUFERVISION

MATERIAL SERVICES

ENGINEERING SERVICES

MATNTENANCE SFRVICES

The trend of all these services follow the seme pattern
a pattern which is similar to thet of labour in general, The
nain difference between these services and the total indirect
labour being the slight continuastion of the declinc of the index
in 1966 and the more rapid escalation in 1968, This only
serves to emphasise the relative inflexibility of indirect

labour in terms of numbers employed.

The improvement of the index for maintenance servicesin
1966 is due to an apparent decrease in numbers in that year,

which appecrs to have been a temporary situation.

The reasons for the general trend has alweady becn
discussed under labour productivity and these also apply to these

services,
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LABOUR SERVICES PRO DUCTIVITY

Here the productivity trend differs from the others in
1965 this being largely duc to a fall in costs of this overhead
Holidey pay rose in 1965 so the decrease nust have occurred

in training or welfare payuent.

The trend returns to a similar pattern in 1966 and may be

explained as previously in the enalysis of labour productivity




SUMMARY

Wenbley Works being of recent origin shows an initisl
drop in labour productivity but starts to recover in a
steady manner so that in 1968 a total recovery has been nade
with some advancement on thc base year (1964). Most of this
recovery appears to be due to increased efficiency and not

to capital investment,

The activities level of Wembley Wprks has increased
steadily over the years of the study, and the final increase
in 1968 has resulted in more efficient use of resources,

A good control appears to have boen exercised over the
1ab§ur costs and much of the improved productivity is due to

this,
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SECTION I

BASILDON WOREKS (No.1)
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LABOUR  FRODUCTIVITY

There appears to have been little rcal change in

productivity of either total labour or indirect labour until
1968, when a high level of activity and W.P.C. spend
oceurred creating a rise of about 7% over the base yeer
perfornance, Direct labour however, has moved ahead

after a slight drop in 1965, Much of this movement may be
due to the continuous injection of new capital in the

terns of fixed assets;

Real labour costs have risen steadily indicating increase
in nunbers employed, especially within the indirect cate-
gories this may also be responsible for the low increese in
productivity perticularly in the years 1965 and 1966 when
labour costs rose at a faster rate then the value of oub-

put (W.P.C.).

The cut back in labour cost dwring 1967 was sufficient

in the case of dircet labour to maintain the rise in productivity

but insufficient to hold indirect labour productivity at its

1966 levels.
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CAPITAL FRODUCTIVITY

The caﬁital productivity trend is rapidly downwards
reflecting the high rate of capitel expenditure, without
the supporting levels of output (W.P.C.) the slight
recovery in 1968 being due to the increased output (W.P.C)

in thet ysar.

Unfortunately, the drop in productivity of capital
is not balanced by the oxpected increased in labour preduct-—
ivity and it is hoped that the investments show inmproved
labour preductivity before long combined with an improvmment

in capitel productivity.
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PRODUCTIVITY OF PRODUCTIONS SUFPERVISION

The trend of this input fector has been steadily downwerds
with a slight recovery in 1968. This novenent reflects the
high rate of increase in the cost of production ..supervision

which has exceeded the rise in Vorks processing.

The ratio of Supervisory costs to works processing seens
high in comparison with other works and this nzy be the resson
for the poor results, On thc other hand it nay be that the
type of labour mnow cmployed, or the-nature of the work,

requires higher lev els of supervision than was the case in

1964,
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MATERIAL SERVICES PRODUCTIVITY

The movement of the index in this case, although
flutuating from yecer to year, has bceen steadily upwards, result-

ing in a 14% inprovement by 1968,

The peak in the groph for 1966 being due to the higher
level of activity in that ycar, and the £211 in 1965 being due
apparently to a sharp increase in the labour costs which

eppesr to be general across a1l the service inputs.

The relatively good performance here, has assisted in
holding the overall performence of indirect labour fairly

steady.
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ENGINEERING SERVICES PRODUCTIVITY

Here again we have a similar pattern of productivity to

that which we have seen for production supervision.

4 steady increase in output {(W.P.C.) has not been
sufficient to support the more rapidly expanding lebour costs
which represents additional labour, over the period 1964-1966,
The continued drop in 1967 occurred because although labour
costs were cut, they were not reduced in line with output
(W.P.C.) The revovery in 1968 cane sbout because not only

did output (W,P.C.) expend but, labour costs were consider-

ably further reduced,
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MAINTENANCE SERVICES FRODUCTIVITY

The trend here is again the fall in the early years of the

study followed by a slight recovery.

However, the sharp decline in 1966 appears to be due to
a rapid expansion of maintenance services and not just average
movement, It is therefore, Goubtful if the period prior to 1966
is compatable with the ycars 1966 omwards in real terms, but
when viewed from the viewpoint of the management, the future

trends will still be of considerable interest.

The original level of naintenance may heve been inadequate

and with increasing fixed assets, in the fornm of plant and

nachinery additional expenditure would be required.
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LABOUR _SERVICES PRODUCTIVITY

Here the effect of rapidly increasing labour force shows
itself in the 1965 figures the additional holiday pay, welfarc
paynents and training or the additional labour force in total,

all being reflected in this input factor.,

The large increase in labour in 1966 in conjunction with
a smaeller incrcase in output (W.P.C.) resulted in the drop
in productivity and the rccovery in 1966 was due to a high
level of Vorks processing, This recovery was maintained teo some

extent Dbut a slight fall resulted from the continuing high

level of costs,
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SUMILARY

The generel picture illustrated by these graphs is one
of a decline in production in the arly years of the study but

a recovery occurred toward the end.

The inpression received from these graphs was that the
nanufacturing unit was increesing labour and capitel resources
in anticipation of further orders, these did not materialise
until toward the end of the study period and hence the plant
was working under capacity and should be able to show

further improvement given an adequate work load.

N.B, TFor the purpose of company intcrest the data given

is for Basildon 1 and excludes the YMARTEL" Project.
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SECTION I

CATESHEAD WORKS
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LABOUR PRODUCTIVITY

The trend of direct end indirect labour present two
slightly different pictures, but with the exception of the

1965 results, the stories arc the same.

The Direct Labour index has shown continuous progress
throughout the period of t he study and achieved a 20% inprove-
nent over the five year period., This was achieved in spite of
a falling output (W,P.C.) initially by a sharp decrease in
labour levels. The sudden increase in activity levels in 1968
was net by a very rapid recruitment of labour and once more,
This state of- affairs being largely due to the oongiderable
greater availebility of labour in this area in comparison with

the other works located in close proximity to London.,

The Indirect Labour productivity index clumped in 1965,
thus,was because of the sudden drop in output(W.P,C.) and
beaause of the additional problems associated with discharging
indircet categories of labour, The recovery after this point
however, whows as the result of a stecdy reduction in indirect
labour, The final stage of recovery being again due to the
expansion in activity and the availability of labour to support
it.

The ﬁverall piature is a goocd one providing the new level
of activity is nmaintained or increased without increasing the lab-

our force at too greater a rate,
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CAPITAL  PRODUCTIVITY

The capital productivity index shows a pattern similar

to that of indirect labour, but for differcnt reasons,

Capitel investment wes rather high in 1965 resulting in
the sudden drop in the index to which, output (W.P.C.)
had falled, The subsequent recovery being achieved by the
transfer of large amounts of fixed assets to other works
and finally by the sudden increase in activity level during

1968,

Tt is difficult under these circumstances to see any
interastion between labour productivity and capital investment
the picture being so blurred by the rapid changes in labour levels

and in the anount of capital investment,
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PRODUCTION SUPERVISION PRODUCTIVITY

The increase of the cost of production supervision in 1965
at a time when the activity level had been drastically reduced
resulted in the sharp drop in the index for this input
factor. The decrease in costs in the two subsequent yeors
provided the base for a2 steady r.covery and as production
activity increased in 1968 the recovery was conplete although

the increase in costs that year seens rather high,
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MATERIAL SERVICES FRODUCTIVITY

The trend herc is similar to that discussed under prod-
uction supervision, but the drop in 1965 was less because a
cut back in expenditure was achieved and although it was
insufficient to hold the index steady, it did reduce the
fall, 4 slight recovery was nade in 1966 partly due to
further cuts in cost and partly due to a slight increese
in output (W.P.C.) The snall drop in 1967 was alnost
totally due because of a further decline in activity level
but there was also a very snall increase in the cost of this
input factor.

A good recovery was nade in 1568 by the rapid increase

in activity and the availability again of the necessary

labour,
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ENGINEERING SERVICES PRODUCTIVITY

The trend of the index of enginsering services is the same
as for material services., The magnitude of the changes are
however, slightly different, the costs are reduced rapidly
in 1965, resulting in only a 13% drop the level after
this is nearly constant and the graph largely reflects
changes in output (W.P.C.) The recovery occurs in the
now characteristic manner with the rapid increase in

activity accempanied by the incerease in labour ‘to support

it, whilst achieving substantial increase in productivity,
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MAINTENANCE SERVICES PRODUCTIVITY

The movements of the maintanance services index is
unlike that for any of the other input factors for this

nanufacturing unit, with the exception of the recovery in 1968,

The sharp rise in productivity in 1965 is due to a severe
cut=in labour cost in this category, the slower decline in the
index, in 1966 and 1967 being the result of a slow build’
up of labour cost in this category once more. The final recovery
resulting from the high activity level in 1968 which was

accompanied by only a small increase in labour costs,
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LABOUR SERVICES PRODUCTIVITY

This graph reflects the general movement of labour indicated
by t he previous factors, The small labour force requiring
lower payments from this overhead category, The total labour
situation did not change as rapidly as theroutput resulting
in the lower index value in 1965 and 1966 figure also being
affected by the fact that though it was down in 1964 it was
up in 1965, The further drop in costs in 1967 resulted in a
small inprovement and the rapid chenge in output (W.P.C) in
1968 with little or no change in the cost of this input factor:

resulting in the considerable improvement in that year.




- 75 =

SUMMARY

The index movements shown by these graphs illustrate the

change in fortunes of this nanufacturing unit,

The decrease in activity resulting in the necessity to
lower the labour force and hence costs, The graphs show the
high degree of success in reducing the direct labour force
rapidly and thus improving the productivity of this secction
of labour, The graphs also show the somewhat slower rcaction
in the indirect section and thus again illustrate the lower

flexihility of indirect labour,

The capital graph shows the normal lag that occurs when
dealing with capital, this also taking a year or so to

reduce,

The overall recovery shown in 211 the graphs by the return
to a high activity level with little or no "real® increase in
the total labour costso over the 1964 figures reflects hope for

future improvenents.,




PART III

SECTION I

INTER-MANUFACTURING UNIT  COMPARISONS
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The comparison of the manufacturing units with each other
presents a number of problems. The difference in age of the
establishments, the age of the plant, the skills required,
the type of product, the cost of labour and the availahility

of labour, all create a changing and dynamic situation,

Each of t he manufacturing units contained in this study
display different needs and facilities in respect to the
factors mentioned above, Wembley having been in operation
only since 1963 in comparison with Chelmsford which dated
back to 1897, the manufacture of mechanical components at
Gateshead in comparison with the wide variety of sophisticated
clectronic equipment at Chelmsford., The different wage rates

at Wembley (Landon rates) in comperison with Gateshead.

The veriations between the units inhibit detailed comparison
of productivity and it is only in the terms of overall trends

that comparisoné nay be drawn.

The comparisons of movements in labowr productivity and
capital productivity seem to prescnt the best basis for

comparison,

N.B. To some extent changes in wages rates are cancelled by the
selection of"Works processing cost" as the output measurement,

any increase in labour rates being reflected in Works processing

cost.
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Chelmsford Works has a situation where the index of labour
productivity is steadily improving over the period of the
study but appesrs to be doing so as the result of considerable
capital expenditure, the index of capital productivity noving
slowly dovmwards in general, This suggests that although some
of the increase in labour productivity gay be due to increased
efficiency of labour, much of it is probebly as the result

of cgpital substitution for labour,

Wémﬁley works in comparison has shown with the exception
of a general drop in 1965, & steady inmprovement of labour
productivity, whilst at the same time creating little or no
increase in fixed assets, which has resulted in a very
rapid rise in capital productivity. It appeers therefore,
that Wenbley has not only improved it labour efficiency, but
done so with reduced assets, This however, may not be the true
picture, remembering that Wembley a relatively new unit and
hence most of its plant is new and its eperators new., -This
could mean that much of the improvement is due to not just in-
creased in labour, efficiency but to additional training

and increased experience.

Basildon works has been involved in heavy capital expenditure
which has resulted in a massive drop in the cepital index, The
labour index of productivity has been rather eratic but, shows
a slight upward trend. This small upward trend of the labour
index is not however, in keeping with the somewhat larger

movement of the capital indox, which could be greater --uiu ...
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potential for futurc production (there normally being a lag be-

tween investnent and resultant production).

Gateshead works have had a very lean period and have
responded well in mainfaining their direct labowr index
in a steady c¢limb and also well in containing their in-
direct index in the mammer shown, The recent climb in the
capital index in parallel with the climb in the labowr index
indicates considerablc improvement in labour efficiency, and
although some of the improvement in the capital index was due
to the transfer and sale of fixed assets, the continuous
investnent in new fixed asscets through out the period of the
study would appear to place Gateshead works in a very
strong position, Labour availability has a very great

importence in the result of these works,

A8 may be seen from the above the comparison of actual
results is almost impossible because of the variation in the
environmental factors affecting each individual manufacturing
unit, However, it may be seen that all works have, over the
five year period made some advance in labour productivity, the
greatest advance being obtained by Chelmsford Works. It may also
be seen that only two units have succeeded in improving both
capital and labowr indexes, Gateshead and'Wémbley works,
but the reasons for this have already been discussed and only

future years will show how permancnt these improvements may be
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Other factors that can have a major influence on the
performance are the main company order book and the
proportion of work which can be handled by any one of the

manufacturing units by virtue of the type of product,




PART iv

DAT/  SHEETS

(i) CHEIMSFORD WORKS
(1i) WEMBLEY WORKS

(iii) BASILDON WORKS

iV GATESHEAD WORKS




CHELMSFORD 'JORKS

(1)




CHELMSFORD WORKS

%Coeo)s
. 1964 1965 | 1966 1967 1968
L e n for | S48 | 3606 | 4526 | 3e59 | 4055
19 | Pace TDEX 1958 BAse 1445 1167 119.9 124 -4 1268
3 PQ‘LET;’;Z’;_ %’g;‘sr@""’ 100 405 1075 109 144
R s oo | 3145 | 4o | 4200 | 3360 | 3560
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an  WORKS .

CUELMEFO

{ (ood)a.

1964 1965 1966 1967 1963
OPeniNG CAPITAL FoR FeRioD 933257 | 1,020,845 | 1,251,349 | 1,256,549 | 1,270,799
AsoiTions 10704 | 235741 | 269,926 | 192,036 | 162,712

Shed (4170) (3826) | (9,806) | (7.532) (918)

TRANSFERS 26,232 40305 | (135534) | 1500 (6286)
DEPRECIATION (94,265) | (95433) | (118,796) | (170424.) | (175,524)
Ner fvdmods To CavitaL 147,492 176,277 5,627 15,580 (20,016)

CapTAL INDEX 1953 BasE 109 143 148 149 123

CapraL INDEX 19&4 Rase 400 1037 1081 409-2 147
fomimong To CAPtTkLﬂmmSTED. 1471, 499 170,500 5200 14,250 (17, 750)
Clasine BAANCE FaR Period | 1,080,849 | 1,251,349 | 1,256549 | 1,270,799 | 1,253,049
1,007,103 | 1,166,099 | 1,253,949 | 1,263,6/4 | 1,261,924
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 CHELMSFR

KD WORKS.

£s.

| | | 1964 - | 1965 1966 1967 1963

4 {DRecT LABouk Cost 250 208 1,110 925 1,026
2 {Wiae Thoex CHoulry Rame) 199.9 128 1473 1531 {t3.5

3 |WHE %ﬁi‘g‘f‘é’i@m_ o 100 104 109 145 470
4| DRECT LARouR CosTADIUSIED| 950 375 1020 320 864-
5| WdRecr LaRouR CosT 2,098 2,403 | 2,268 2,235 2,416
6 | WIRE INDEX CIEERLY Rafe) 1234 128.7 1347 129.6 148-8

| 7| Whee moex, ApTusTEd To 100 1061 1125 118 176,

13 iNDRecT LagouR (st A{)J'uSTED ' 2,098 - 4,985 2, OO0 1,890 1915
g |ToTAL LARoul Cost 2,948 3,011 3,378 3160 3,453
11 VoAl LREDquCOST Aorusrel; | 2,948 2,860 ' 3,070 2,750 2,235




 CHELMSFORD WORKS.

| {s.
1964 | 1965 1966 18617 1963
Cost of FRoducTion SuPeRvgion| {92 240 220 7224 235
Cost oF MareRiL SeRvices 202 243 7215 375 T 414
CosT oF EncineeRing SERVICES 735 8617 839 27 206
Cost oF MANTENANCE SeRVILES 137 120 14-4. 148 155
COST OF LhRouR SeRVICES 129 223 224 145 174
WACE ndex 1958 R 195 .6 121.3 138-9 1441 1537
[ Wae ndex Asused To i ba-Base| 100 - 105 140 115 122
ADSUSTED £OSTS  IV64 RISE
PRovucTion SuPelyiSion 195 2235 545 155 193
MATEAIAL SEVICES 902, 203 195.5 326 362 4
ENGINEERING SERVICES 725 ao¢a 810 632 660 !
MaTEvAnCE SeRuices 137 183 131 199 125
LARBouR SeRvicES, 129 217 704 126 1495




CHELMSFORD WORKS .

AnSusten MAINTENANCE. MATERIALS (0STS

163

—W
| 1964 | 1965 | 1966 | 1967 | 1963 ]1
MAINTENANCE MATERIL CosTS | 163 186 169 17 127 |
PRicE INDEX 1958 BAst 115 1167 _ “119-9 1214 | 1268
PRee INDeX AosuaTenTo 96k 100 1045 " io;s 109 1135
nsusren 117 157 107 {075




ii, WEMBLEY TV/ORKS




wgmau—:y WORKS

%(o00)s.
1964 1965 | 1966 | 1967 | 19¢8
1 N;g:ngLESSM CosT | 55?—'7 5892 6411 6607 -777-'_
7 | hice TNDEX 1958 Base 115 1167 . | 1199 124 4. 196.8
3| Phice Tupex fezusten ™o | 400 05 | 107 109 | 414
4| pioRs Pocessne %1_ 5527 | 56l 596 606 677

bo INneX Numaeks dsep Me OfTAWED FRoM =

Tee M&T‘louRL msnm're. OF ECQMOMLC, tno Social ReseereH

()

*EconoMe Review”

INDEY. FoR CulRen¥VERR . x 100

INnEX FoR BAase Year.

= OuvrPut '

Absucnm WdeEX

xiOO .




WEMRLEY WORKS .

. (cod)a.
1964 1965 . | 1966 1967 1968

OPeNING CAPTAL FoR FERioD 174,547 159,263 | 157,703 144,003 | 129,653

AooiTions 7,120 19311 | 28712 | 10275 | 51432

SALES (745) (L,065) | (534) (217) (2,641)

TRANSFERS 27762, 1,211 . | (25534) | (53) (3,443)

DEPRECIATION (24531) | (21,136) | (17423) | (25798) | (23,873)
Ner fdhmons To CAPITAL (15,284) | (4.619) (44,791) | (5,695) | 721,219
CaPITAL INDeX 195% Rease 109 14% 148 149 123
CapToL. WDEX 1964 RAse 100 1031 1081 | 4092 1428
fonmong To Caprachomesten) (15,284). | (1,560) | (13,700) | (14,250) 13,820
Clasing Bahnce PR Period | 159,263 | 157,703 | 144,003 | 175,653 | 148,473
MeRACE. INVESTHENT IoR BRwp | 166905 | 158,485 | 150,853 | 126,328 | 139,063




WEMBLEY W ORKS

fs.
1964 1965 1966 1967 1963
4 {DRecr LABouR CosT 150 470 . 189 195, 210
, |WiGe Tnoex Clouly RAie) | 499 9 128 1473 1531 (L35
5 |Wie TupeX dgqusen o | 100 o4 | 103 415 420
|4l oiRecT Lagouf CostApsusitn] {50 163-5 - 1735 172-5 115
51 INDRELT Likoul (osT 167 295 . 323 325 374
| g | b et Chyeeats RATE) 1734 19281 4347 149-6 142-3
7 | Wt mnex, AsTuSTDd To 100 1061 1135 118 176
3 mmf&-_c: Lﬁaauﬁ (st PDTuSTED 261 276 235 2.84 297
g ToThrL LH?;OLLQ. CosT 417 4-63 | 512 520 584
11 {TovAL Lﬂ%ouQCOST Anrusrsb AT 44 466 4.61 478




WEMBLEY WORKS.

£s.
1964- | 1965 1966 . 1961 1963

Cost of FRovucTion SWeRviSion| 23,797 28,450 | 32,982 | 34,443 | 34,20%
Cost oF Mare@aL SeRvicss 31009 | 38383 | 42,912 | 43,176 | 41870
Cost oF ExciveeRing SeRviceS | 104,310 | 412,197 | 129,243 130,497 126,207
(osT oF Mhntendnce Selviees | 18,818 22,212 22,4382 25,631 21,025
Cost oF LhRouR SeRvICES 27,323 25,280 35,160 23,361 29,392,
WCE mpex 1958 Base 195.6 | 12138 1389 1441 1537
WAGE udeX AtsusEA To o b4-Base| 400 105 440 115 122
CADTUSTED £OSTS  1564. BASE

PRovuction SuPelyisSion 23,797 ~21,400 30000 | 30000 | 23,000 |

MATERAL SEQVICES 21,009 | 36500 | 39,000 | 37500 |34350 1

ENGNEERING SEAVICES 101,310 | 107000 | 147500 | 113,500 | 114,800 |

Munrauance ScRuices | -4g.918 | 21,200 | 20450 | 22,300 | 22,150

LARSUR. SERVICES 27,813 | 24100 | 31,900 | 25,100 | 24,100




123

BASTL,DON

TORKS




) Bn’élLDoM" WORKS . |

ﬁooo)s.
ot | 4965 | 1966 | 1961 | 19¢8
A R Cost | 1458 | L6120 1345 | 1174 2,069
9 Pace TNDEX 1958 BASE | 415 1167 119.9 124 -4 1726-8
3| Poce Tuoex fosustenTo | ygp 105 1075 105 114

Mo tnpEX Numpek lsen MRe OsTANEd FRoM =

Tie NATIONAL INSTITUTE OF EconNomie AND Social ResescH
H
CEconoMie. Keview

() = INDEX FoR CulrendtVEAR . x j_[jo

INbEX FoR Rase Yeae .

(4

= Dutput Aco

ek e e e rerar

libmsn:b INDEX



RASILDON  WORKS .

{ (o00)a.
| 1964 1945 1966 1967 1963

OPENING CAPITAL FoR FeRioD £70204 | 527,851 | 116,251 [ 774,551 | 240,551

AoorTions | 104,202 | 256,359 | 216,826 | 152,465 | 198,660

SALES (1,4713) | (1,98%) (5,696) | (2,488) (236)

TRANSFERS (2,653) | (3,432) | (b7388) | — (415)

 DefRecinTION (26,504) | (55,249) | (80,800) | (717,864) | (102,161)]

NeT Aodmens To CAPiTAL 57, 434_7' | 195,690 62,942 72,447 25,8492 |
CAPITAL INDEX 1958 Base | 409 143 148 149 125
CaPraL NDEY 1964 Base 100 1037 108-1 1092 142]
fvuiniong To C‘.’ﬂpxmt_.ﬂamsrexs_ 51, ba7 188500 | 59,200 Lb,0oo | 2%,000
Clasing BAAnce FaR Period 527,351 | 746,351 THs551 | 40,551 1 863551
P22AGE INVESTMENT PR BiRiod | 499,028 L29,101 | 145451 | 07551 | 852,051




- RBesiLDod WORKS.
964 | 1965 | 1966 1961 1963
4 |DRECT LARouk CosT A% AT70 599 510 524
g |Wie Tuoex Chouba Rate) | 4999 | 139 1473 15314 | “iLas
3 |WRE TNpEX RISUSTED To | 4pg 104 | 109 148 220
Al wilesr L8801 CosTASUEHD| - 49% AS2 436 A4S 481
5| INDRECT LAkouk Lost 649 747 34-L 361 A5
Wi e INpEY. (WEEKLY RATe) PR PP
Y e P S il 1234 1267 1247 1396 142-8
7| Wiee e, AnTusmn To - 1oo 1061 1135 118 126
g | InDiRecT LasouR st Aotusten | A4S 105 TAS 720 750
o | TETAL LAZEUR CosT Ao | o447 1,375 A,374 1529
0 LJ&(EE. i—’}‘i‘%}“‘g&,{‘m‘ 1964-Base 400 105 410 115 192
11 {TovAL LAgoul Cost Anxusren 1,160 1,250 4490 1,955

1,072




BRSILDON  WORKS .

s,
1964 | 1965 | 1966 1967 1963
Cost oF ProbucTion SuPERVEIod 76,417 94,890 | 112,920 | 143457 120,213
Cost ofF MR AL SERVICES 73,953 | 89242 | 9b,668 | 98,933 | 104,885
1 CosT oF Exncineelne SevicesS 254, 4% | 298,330 | 351,044 | 354,184 | 366,048
CosT oF MUNTENANCE SeRvIceS | 24,240 31,031 49,920 43,2371 56,219
Cost of LaRouR SeRVICES 30,442 85,204 103,284 | 104,322 124,079
WaCcE Npex 1958 Base 125.6 131.3 138.9 1441 1537
WHGE (NDEX AbuSTEA To 49 64-Base| 400 105 440 115 129
m;g‘i;i;zf?u;gj&iﬁa To,ALT | 90,400 | 4007700 | 98,300 107,000
- MATEAIAL SeVICES 18,858 %5,000 27,900 8,000 %é»ooo%f
- ENGINEERING SERUCES 954,403 | 234500 | 319000| 302000 | 300,000 |
MatnTen ANCE SeRVICES 2,340 | 25,200 | 45400 | 42000 | 46,100
LARSUR. SeRvices 30,442 | 90700 | 94000 | 90900 | 101,900




v GATESHE-D WORKS
|




GATE«sHEAD WORKS

£ (oo0s.
| loh | 4965 | 1966 1967 1968
1 Lu;ggggaassma CosT 584 479 | 491 436 57
9 | YRicE INDEX 1958. BAsE s 1487 11.9-9 124 -4- 126-8
3 meET-iM;Zﬁ- ﬁémégsreb‘l'b 100 | 405 1075 | 109 144
o ooy | 4se | 4w | 46 | e

Ao INDEL NumreX Asen i\QF_ ‘O&TRWED Frowm =

Tue Mpmoum_ msnmn—. oF ECQMOMLC, kno Socifl Reseprod
“Ceonome. Review!”

(35 INnex BR CumeeFYERR. x 100 (4) = " Ourpur” Ao

- INnEX FoR Base Yere .  fDSUSTED BEY




[LaresueAn WORKS .

1 (coo)a.
| 4964 | 4965 1966 1967 1963
OPexING CAPITAL FoR ReRioD 243257 | 750,710 | 301,310 | 247310 | 234,010
Poorrions 20822 | T94b3 | AT IS5 | 15973 | 36,466
SALES (2257) | (6,934) | (2,578) | (4,810) | (4,299)
TRANSFERS 1471 — (76,756) | (14;04%)| (2545)
DEPRECIATION (721,478) | (20,074) | (26,267) | (29,142) | (24.,279)
Ner Avhmons To CAPITAL 7,453 52,455 | (58,446) | (29,077) | 9,823
CAPITAL INDEX 1953 BAsE 109 1453 148 -7 449 12%
CaprraL INDEY 194 Rase 400 10317 108-1 4092 1472
fonimong To CapiraL Aosusten] 7,459 50,600 (54.000) | (26,600) 2 TO0
Clasing ERLANCF_ FoR Period 250,710 3013210 | 247,310 | 720,710 243,843
AVERACE. INVESTMENT FoR PeRiad | 246,981 | 276,010 | 274,310 134,010 233,927




CATESHEAD WORKS

RIBlo |t oo |08 W in |-

509

£s.
. . ¥
| 1964 | 1965 | 1966 | 19671 | 1963
DRECT Lisou Cosr 172 . | 122 132 132 196
wite 8% 0 | 100 | 138 1473 | 1534 | - 135
Weace %&i&g&é‘?ﬁmn To iOO | 104. 109 | 41s 420
DRecT LABouR CosTAvTusien| 177 127 421 17 163-7
INDIRECT LARowR CosT 237 356 353 335 477
WicE INbEY. (WEEKLY RATE) - | 424 . 3.
B aag B ¢ 1134 | 4281 1347 139-6 143-3
Whe wiel, Aezusn To oo 1061 1135 118 176
INDReCT Lagoul (st AoTusted | 227 325 315 234 3229
ToTAL. LABoul (osT 509 488 490 457 £23
NEEE. ﬁo%%ffm‘ 1964-Base | 4 105 410 115 192
TotAL LABoul Cost Aorusten 445 407 510

465




- CoaTeadEAD  WORKS.

| | s,
1 4964 | 1965 1966 1961 1963
Cost of FRovucTion SuPeRvition] 24,059 25,789 36,68% 32,800 41,836
CostoF MireRAL SeRvILES 73,401 23,931 | 28,637 29,872 | 34,341
CosT oF ExciNeeRne SERQVICES | 135,777 120,612 | 136754 | 140494 | 19,615
Cost oF MinTENAnce SeRvices | 27,649 16,106 17,923 | 20,490 | 25,462
Cost oF Lheoul SeRvICES 37,070 | 33105 38,176 38,343 40,941
WACE INDex 1958 Rase 195.¢ | 1318 1339 | 1441 1537
WAGE NDEX MsusTEd To 49 e4-Rase| 100 - 105 140 145 122
ADSUSTED £0STS 1964 BIGE
PRovuction SuPefYision 31,089 . 34,050 23,500 23,500 24,300 |
MATERIAL SeRuices 73,401 27,500 | 25,950 26,600 | 23,150 3;
ENGINEERING SEQVICES. 425,777 124200 | 123,300 122,000 | 139,000 1
MusirEvANCE Seluices 22,649 | 15330 | 16300 | 17800 | 720,200
LAROuR SeRvices 37,6020 | 31,500 34700 | 233,450 | 33,600 -
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(i)__CHELMSFORD WORKS




PropucTvity Tnpicigs,

CHELASFORD WoR KS .

LarouR.

D). ToraL LadouR PRonuctiTy

Tnpex = [ wee. (o) / wee . (gp)
LEBMR (aT(eP) / Latoul ms_ﬂ%.?.]

WHERE  CP 2 CurRENT Pelion .
2 RP : Rase PeRuod.
1964 | 1965 | 1966 | 1967 | 1968
wee | 35 | 3440 | 4700 | 8360 | 3560
LiROUR(osT | 2948 | 2860 | 3070 | 2750 | 7830
= {-06 1.20 1-37 122 1:26
Pooue™ 100 | 43 | 130 | 45 | 120

Somere CaLcuLAmon.

 TnoEx(565) = 420 100 - |
—== X100 =

o T Tee =113

i) DIRECT LABOUR PRODUCTIVITY.

Tnpex [ WPL (3P)

Dizecr LngouR fas7led)! DReCT LAROWR (st (BP)

wee )




L A9E4- L1965 | 1966 | 1867 | 1968

\’JE{ 345 | 3440 | 4200 3260 | 3560

ot o 850 | 915 | dow | 820 | Be4

T %66 | 393 | 442 | 44 | Ad2
Mmee | 1o lors | 4425 | 112 | 4125

- Camere Caculfmon.
TupeX ({965) = 223 « 100 = im 5
“D IWNowReeT LaRou? Paommmm
Tupex = Wee o) wee Cap) 6?) |
INDIGECT {m,ouh Cexr 60 { edRecy [A%0UR (eST (BP)
1964 11965 | 1966 1967 1963
Jupe M5 | 3440 | 4200 | 3360 | 3560
rasus er| 2098 | 1995 | 2000 | 18%0 | 1915
T 143 173 210 {732 | 486
PEuT™ top | 447 | 142 | 120 | 1257
Smme Cnu:um\om
Im:ex (963) = LT3 x 10D = 117
_ 14‘8
| CRPITAL FeopucriviTy.
TupEX = Wpe. (cf) WPC (BP)
| OwermraLer) [ (aPmL (89




{oed | 41963 | 1966 | 1967 | 1962

wWee | 3415 | 3440 | 4200 | 3360 | 3560

cieman | 1001 | Tice | T4 | ek | Tz

= 31 2285 | 325 | 266} 7232
o1 400 | e52 | 108 | 86 | Ot

Cavme _Ca\_m.aifmm»l

INDEX (1965) - %%5_%100 - 952

Peonucnvity OF RopucTion Suvemﬂsmv

INDEX = { Wpe_ (cp) Nﬂ; (3?)
CoST Lep) Cost (E@)
1964 | 195 | 1966 "-19{77 1863
WPC | 31i5 | 3440 | 4200 | 3360 | 3560
Cost | 103 | 2285 | 15845| 1os5 | 183
2o, 161 i1 | 465 | 172 19
anEk | 100 o4 | 1025 107 | 1418

-Samere CarcuLamion

IMBEI’\ (1%5\ = 184 160 = 94
el

Pﬁosucnvm OF MareRidL St-;mc:cs.

'IMD n-:x.'

ey
-

[ wec. (¢9)
Cost (cP)

Wpe (e
Cosr (BF)




1964 | 1065 | 1966 | 1967 | 4963 |

wec. | 345 | 3440 | 4200 | 3360 | 3560

B ]

CosT | 7oL | 203 | 1955 | Tl | 362
= 1154 {196 | 25 |03 | 104

- LINDEX

e 100 | 121 | 131 | 61 | 656
gmm.e Cacuranon

. lunex(_wes\ 196 w100 = m
j 154

| onnuc.n\nw OF ENGINEERING See\nces -
" L\mesc [ W (cp) Wec CBP)]

Cost (cP) ~ Cost (8P)

Tioch 4965 | 1966 | 1967 ] 1568

[Twee | 35 | 3440 | 4200 | 3360 | 3560

| @er | T35 | 826 | 810 | @32 | Beo

= | 414 |46 | 518 |58 | 555

rmewwlAms | og | 192 | 125 | 481

Smm.g C ﬂLr:umeow |

'.[m:sx (1%5\ 416 'xioo 98 |
| 424 .

PKoDu(’,TN\W OF MR\NTENM\L\; %\:_rzmcrs.

INm-:x = | _WPc (cP) / Wee (39
o | (ost (cP) Cosv (BP)




o INDEX

1904 | 1965 | 1966 | 1961 | 1969

| Wee |35 | 3440 | 4200 | 3360 | 3560
Cost | 1%1 | 133 1214 | 429 | 125

= |27 |58 |32 | 26 | 293

PRODUOIVITY| 4y () “3s |4 | {45 | 129

QaMp\_e CnLcu.LPrTIOM

INma{L@LS\ 158 szO ugs
227

PRouucrw\w OF Lmaom‘a QEE\I\UI-S

lum-:x- (: NPL (cp) / wpc LBP)‘\: |

Coar (c8)

CosT (3_?_)] |

1oLk | 1905 | 1966 | 1967 1963

Wee | 3115 | 3440 | 4700 | 3360 | 3560

| = |65 | 158 2109 | 26 | 256

cost | 489 - | 217 | 01 | 26 | 1425 |

Aol o0 | 96 | 1965 | 461 | 155 |

\Nm-:x

QAMP'LE Carcucamion o

Lunex(asaua\ 158 dooeos

T tes




- Pronucvity OF Mawrenawe Seewes, (Mareein o)

Tunex- | _wee (ep) j Wpe (8P) _ |
| M Cost (c9) MGTF_R_mL fosr (3)) .

o dowa | 1965 | 6L | 1967 | 1963
WPC | 2145 | 3440 | &00 | 3360 | 3560

WRRALGSY fe3 | o7 | 181 | 107 | 1075 |
= jl1 | bt | bR |34 | w1
Pravulsivivy

meet | 100 | fo1-6 | 140 | 1b4 | 1133 |

gmp\_g Prowtbmon
o Noey (ks = 194 «doo = 1015
B &




ii WEMBIEY WORKS




ProducTiviTY Inpicies.
WEMRLEY  WoRKS.

" Laroug.

). ToraL LaBouR RRomucrivry.

Tupex < | wee. (e wPc.. (s?) ]
| WBoR (sT(e?) / Lakoul (ost(BF) )

LIHERE  CP 2 CURRENT PeRioD.
£ BP :Raset Peliod.

1964 | 1965 | 1966 | 1967 | 1968

wee | 8507 | 56l | 5% | 606 | 671
- |LAROUR LosT =R 244 Abb 161 413

- 122 | 121 | 1428 | 4315 | 442
oo™ 100 | 962 | 97 99.5 | 1075

-~ Sawere Carcurhmon.

TINDEX(1965) = 127 , 1 c.
, — 100 = 962

N - YA - .
ll) DIRECT LABOUR PRODULTIVITY.

Tupex s wee &) WR.L (3P)
| DiRecy LﬁSoquaST )l DirecT LhRonR Gst(BP)




41964 | 1965 | 1966 | 1967 | 196%

WpC | o527 | 56l | 596 | €06 | 677

‘”‘gg.mm 150 | 1635 | 1135 | T125 | 475

- 363 | 343 | 244 | 352 | 392

PRODULTVITY

IRDEX loo 932_ 93-5 956 | 1oé
S‘amvt_e Cnmm.nnon .
mm u%s) 3 43 x 400 = 952 |

'“) ND\RELT I_Aaou!i PRDDUQTNIT‘/

Iwu;x WP (c) wre. €ap)
| woecT [nBOUR Cost (C7) /INDIRECY LBoUR CosT (8P)]
1964|1965 | 1966 | 1961 | 1963
e BRET 56l | 896 | 606 | 77
e 267 | %276 | 185 | 284 | 297
T {20 {203 | 209 | 243 | 218
. "“?,‘3,‘5%‘,2"" 100 | @28 |dot | 403 | 4do
- Sameee (',amm.a'nor\l o
 Tnoex (1965) = %g?a x 100 = 98
 Caerrar Probucriviry, |
Tupex = | Wec (cp) WPC ()
L . GrerrAL (cP) CaPrmaL (P




{064 | 19¢8 | 1966 | 1967 | 196%

wee | 5527 | 561 [ 596 | oo | 677
CAPITAL. | 1669 168-5 1509 | 126'¢| 1294

= | 3815 | 854 | 395 | 443 | 436

"“mg;""’ 100 Hesg | 127 | 142 | 1S6

Smpu.:. Cm_r_umnon

: .\»_-_INDEXC‘BGS\ 354 100 - 113'-‘3‘ .
o 5385 o

o _Pﬂobuﬁ.ﬂV\TY oF Fkoou.cnow SU\PEEVISION

Imm—:x [ NPc_ ch) bJec (BP)
L am ery. - Cost (BP)

1964— 1965 1966 19(77 1968

- [Twec 5527 [set | 596 | 606 | 677
- CosT | 243 274 3 | 30 | 23
= | 223 | 207 | 199 | 202 | 242

muEy(m 100 |93 |89.4 | 906 | 1085

S&M?\.E CnLcu Lﬂ‘nDN

Imex (1965) « 207 w100 - 93

. P&bmu.cnvﬁ\/ OF Mnfea\m_ SEW\CES.

Tnoex = [WPC_CCP) " NP(_(@)\J
0 Llost ey [ (o (we)




1964 | 1965 | 1966 | 1967 | 1963

Wec. |5527 | Set | 8%¢ | 606 | 677

o ——

st |31, | 365 39 | 875 | 3435
= 178 154 | 153 | 1615 | 197

 lRonucavny
Nb:ﬁ 100

‘865 36 90-8 | 1408

gﬂMPLE CnLcuLnnDN

INQEX.(JBBS\. 1‘34,:100 %5
T TR

Paonuc:rw‘rry OF ENGINEEKING SEE\J\CES S
]‘.Nbex_ [ wec(e?) | _Wee (Bv)] |

Cost (e?) [ __Cosr (sP)

TTRPTRET AR

o wee [ 8527 [s6l 596 | 606 | 677
Cost | 1o1-4 | 401 | 4475 | 1135 | 1118

| = | 545 5.94. 5§07 | 534 | 6ok

"ﬁ".‘;‘fg‘,}"“’ doo | 962 | 932 | 98 | 114

Smm_s CﬂLCuLHTION Ll i
Imaex (1965\ 524 xioo 962
T s T

onmuc'rmw OF MR\NTENF\N(_E %Eremc&s

Imm-:x 'N'Pc (cP) / WPC(_BP) |
L (ost (cp) | Cost (@BF)




196A. | 1965 | 1966 | 1961 | 196%

Wee  [53%] |56l | 596 | €06 | 671
| Cost |88 | 242 | 205 | 223 | 2245

= |194 | 265 | 294 | 27.2 | 306 |

ProducTvity
DEX 100

S0 S5 925 | 1o4

CampLe CaLculATION

NS - 265 ,100= 90
- ey TR

o .PRanucnvm OF 'Lkeouia QERVILES .

Ium:x- We (ep) / WPpe LBPﬂ'
- Coxr (c8) | CosT(BP)J

11064 | 1965 | 1966 | 1967 1969
Wee | 5527 |se1 | 59 | 606 | 677
cost | 27-9 2414 319 254 | 244
| = [ 199 233 | 187 | 2445 281
- 'ﬂf:fggw 100 .| 447 | 24 | 124 | 144

gRN\P\.E Cnu:w.tmow |
meu%a -%% xﬂoo 117




BASILDON WORKS




PropucTivity Inpicies.

Basiwpon WorKs.

 Lagoug. S
). ToraL LnbouR Fobuctwity.

Tupex = | wee. (ep) wee. (37)
. LAROUR (aT(LP) [ Lakoul ST(BE)

- LIRERE CP :CHRRENT PeRiOD .
- -2 BP :Rast PeRiod.

1964 | 1965 | 1966 | 1967 | 1968

WPC 1458 | 1540 | L5 | 1620 | 1815
LABSWRCosT| 1012 1160 | 1250 | 119 | 1255

= 136 |1218 | 4372 | 137 | 145

FrooutI™ 44 577 | 401 100-¢ | 1065

 Sawere CarcuiAmon.

InDEX (1965) = 1328
= ST <100 977

| ii) DIRECT LABOUR PRODUCTIVITY.

INDE)( Wee &9 WPL (BP)
‘ | Digeer LnﬁothASTlcr) Dmec—r Lh&ouﬂ.fosrﬁm’)




1964- | 1965 | 1966 | 1967 | 1968

WPC. 1453 | 4840 | L5 16%0 | 1815
|| #1> | 452 | 436 | as1l | 4”7
- 345 | 341 | 363 | 3.62| 373

| ?'?3%“3?" "I oo 986 ioz-?_ 105 | 108

SaMPLE Cnu:uLnTmn o
Tuoex (1o65)= 341 x 100 = 9'8 6 _‘

34—‘5

l“) ND\REQT LAaouK Pmom:mm

(AP

L LBP

Iuaax WPC. (27 mPc_CeP) S
. INDIRECT LABOUR oot (r.P) INDIRECT LABOUR CoST (5?)
11964 1965 1966_ 18967 1968
| e 11458 11540 | 171s | 4620 | 1815
LhBouR osr| 049 105 745 730 | 750
| l21s | 2185 23 | 2235 242
m?f:%ae;cw 100 97 | 402 | 993 | 1075
Snnma CaLCuLATION. 2
INDEX CB&S\ 2185 xioo 97 |
B 25 :
CAPITAL _Przaaucﬂmw. R
~Tupex = | Wee (cP) WPC (5P)
| OrerraL P




1064 | 19¢a {1966 | 1067 | 1968

wee | 1458 | 1540 | 17115 | 1620 | 1815
CAPITAL { A99, 22 745 303 52,

= 292 | 2435 2.3 2.2 | 212

o |fRopuctiviy
e 400 852 | 788 | 692 | 73

SAMDLE Cm_mmmon

mt:,zxa%s\ '24‘3‘5x'100 ‘552
e

| .-"fPrzobumvrw OF Heooucnow Su?eevxsmN
,-_Iﬂ_bv_x [ NPc_Lcﬂ 1 uec. (‘BP)

CosT ery (.osT (BP)

 |1964 | 19es 1965“1%7 19¢8 |
WPC 1452 1540 | 1715 1620 | 1815

: ‘_‘_cosT 764- 90-4| 1027 98-8 o7

b= | gog | 1705|167 | 465 | 1695
- |PRUENTTE 40 2g8 | 875 | 864 29

S&N\?\.P. CRLcum‘ﬂDN B R
Imma( (19@5\ = %Of“ioo = %3 8

. onbucnvr\_\/ oF MareRiol Sawmes. |
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PART VI

CONCLUSICNS
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The use of financial units of neasurement was found, for
the purposes of this study, to be the most appropriate unit
of measurenment for both input and output facotrs, these are
measured in pounds sferling, The source of output data found
most appropriate weos that of Works processing cost, as this
represents the true value of the product added by the manufacte-

uring unit,

sdjustments of values and prices to a base year cquivalent
value was found necessary in trder to obtain data which was

comparable in real terms,

The input factors of Labour and Capital were found to
be the most meaningful, although the other input factors are
considered to be useful 3in determining the underlying rcasons
for for changes in indirect labour productivity in addition to

capital

The formations of data on direct labour sinmilar to that
constructed for the constituent perts of indirect could be
useful in further determining reasons for movements in direct
labour productivity, and this could possible be an area of
further interest and worthy of investigation,

Capital plays a significent role in the productivity of labour,
as is shown by the graphs and analysis of part III of this study,
and though the actual magnitude is not explicitly determined the

overall effect is demonstratable,
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The productivity indicies constructed in this study appear
to be adequate to determine yearly movements for the manufactur
ing units, and although further improvements could be made in the
light of the experience gained by the suthor, they would seem
to have little effect of the trends, but perhaps some effect

on the megnitude of the flutuations.

However, it does not appe:r to be possible to conduct
any real or meaningful comperison of'the performance of one
nenufacturing unit with the performance of another, using
the data compiled for this study. It would appear though
that some information of value can be obtained by comparing
trends in the light of known policy and environmentel differ-
ences and evaluating the re2ative performance of the labour
and capital input factors. The main reasons for the failure
to establish a valid base of comparison is the hetrogeneous
nature of the products, the location of t he manufacturing
units, and the problem of time. It is felt however, that
some mere investifation in this area would be justified but
using a different basis of measurement., It appears unlikely
that one method can serve to solve both problems that of yeor
to yezr movements within manufacturing units, and that of intor=-

nanufacturing unit comparison,

The method of calculating capital investment in fixed
assets would appear to be open to some criticism and some mod-

ification could serve to improve the accuracy of this index,
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The main source of criticism is the selection of gross book
velues and the adjusting of depreciation charged to a 1964 base
The view of some accountants is that the selection of gross
book values tends to over state the value of sales and
transfers, but as additions are gross values and depreciation
is at a fixed rate on the gross valus the author has retained
his original method of evaluating capital. This could however,
bear further investigation in its own right but in view of

time limitations and the fact that the primery effect will be
on magnitude of flutuation rather than overall trends the

matter hzs not been dealt with in_ this study.

The value of "output", works processing cost, could also
be subject to serve minor errors, in the order of 2% owing
to a late realisation of the effiect of changes in overhead
recovery retes and the possible surplgs or deficet on over-
head recovery, This factor was identified on prior to
writing these concliisions and although it has been possible to
describe its efrect in the analysis of Cholmsford orks labour
productivity graph (it is probably more pronounced here then
elsewhere) it Boes not seem possible to consider the natter

in greater detail,

The fact that the denomiter and nummrator of the product-
ivity indecies are composed of similar data and that the
denoninator is always a proportion of the numerator may effect the
ratio values, but it does not appear to adversely affect the
percentage novetients of the verious indecios and thus the

author considers the basis of caleulating the indicies to be




valid and accurate. {an illustration of this point is that the
cost of Direct Labour is included in the output (WPC) value

and therefore any mnovement in Direct Labour cost will

affect the works processing cost).

The use of the above date is strictly limited to manage-
ment information and is not suitable for application as
a managgement or labour numeration systems, Should
the company wish to apply productivity measurcments
to some merg specific role, then a further and more detailed
study would be required into the establishment of that

application,

It has become quite apparcent in t he coursc of this study
that the measurement of productivity within a company
requires the clear definitions of the following:-

(1) The purpose to which it is to be put.
(ii) Vhose productivity is to be measured.
(ii1) It is to be user-orientated or resource-

orientated

The use of productivity measures as a basis for insentive
schemes would appear, as a result of this study, to be a long
way off in a complex conpany of this nature and in viow of the
difficulty of determining the true effect of capital on

productivity
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