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ABSTRACT
The rescarch starts from the ;v,oﬁ('r:ll premisce that small firms could
benefit from greater combined use of management techniques. Through
analyses of thé general concepts of two such techniques, management
accounting and work measurement, theoretical links based on their
various properties are established between them and their relevance

to small businesses is assessed.

The testing of a hypothesised relationship between the use of work
measurement and beneficial output of management accounting infor-
mation is carried out in small business units of the furniture and
timber industry in the North of England. Measures are designed and
applied to generate two sample groups of firms which are similar in
their use of management accounting but are dichotomous in either using
or not using work measurement. Differences between how useful the
accounting information on direct labour activity is perceived by
managers and supervisors from the two groups are measured. An
assessment is made of whether this difference is associated mainly
with the use of work measurement, or is influenced by the accounting
system itself or by the behavioural aspects of the environment in

which it operates.

The results show clearly that in the cases researched, the management
accounting information is perceived as being more useful by decision
makers when it is based on the use of work measurement, Similar

perceptions about the usefulness of information are held by accountants.

Guide lines are suggested to aid small businesses in general who are
not in the furniture and timber industry to assess the relevance of

the research results to themselves.



ACKNOWLEDGEMENTS

My thanks are due primarily to Allan Gibb, my Supervisor for his
patient guidance on the project. His suggestions concerning the
methodology of the survey and the opening of an access door to

the Furniture and Timber Industry were particularly helpful.

Above all, his meticulous and incisive criticism of my sometimes
less than literate outputs throughoﬁt the entire research programme

"was of inestimable value,

I am grateful also to the Furniture and Timber Industry Training
Board and its Officers who provided me with listings of small firms.
The survey of course, was only possible through the co-operation of
those small firms that I visited and through the many people

within them who made themselves available for interview.

To Pat Veal and Jean Seargeant who worked many long unsocial hours
under difficulties in typing the thesis, I extent my sincere thanks

for executing a task of such high quality.

Finally, I applaud my wife and family who have borne with me over
a much protracted period and for recognising that time estimates

may sometimes be mﬁltiplied by a factor of four.



14

PREFACE

This thesis is submitted to the Faculty of Social Science of the
University of‘Durhaﬁ for the award of #hé M.A; degree. It presents a
review and discussion of research undertaken into the relationship
between work measurement and management accounting within the context

of small firms.

The initial broad objectives of the research were to investigate

the likely effects of the use of the management technique of work
measurement on two significant aspects of the control of small
‘businesses, management accounting and production control. These were
later rationalised, in the light of constraints, to those of
“assessing the relationship of the use of work measurement to the
usefulness of management accounting as viewed by decision makers

and also by accountants. One practical outcome of this might be that
small businesses could be helped to arrive at a decision of

whether or not to make use of the technique of work measurement,

The thesis starts by describing‘in Chapter 1 the origins and
development of the research idea and its relationship with other
research. The authors experience in various ways with the small
business field are referred to as initiating factors together with
the stimulus of the Bolton report. The influence of the systems
concept is described as leading to an examination of the links both
theoreticél and empirical between work measurement and other sub-
systems of the business rather than research into detailed sub-

divisions of the technique itself.



A preliminary hypothesis is formulated around which a research
'programme could be designed to test the nature of the relationship
between work measurement and management accounting. The relation-
ship of this research with other research on work measurement and

also on management accounting is discussed.

From a basis of the stated purpose of management accounting and the
decision areas where it has relevance, Chapter 11 identifies and
discusses those particular features and properties of management
accounting which have a theoretical link with work measurement,

The concept of accounting measurement is examined and the links
between such properties as accuracy comparability and objectivity
and work measurement, are traced. The question.is then pursued as
to the extent to which these generalisations about management

accounting and its links with work measurement are applicable to

small businesses.

Chapter IIT examines what authoritative writers in the field

consider to be the substantive theoretical knowledge of work
measurement, and critically modifies this by incorporating the

results of a number of researchers in the field. The purpose of this
examination is to search for the origins and enquire into the validity
of the link elements of work measurement such as, timing methods

and rating, which were postulated in Chapter II as being linked with
management accounting proﬁerties of accuracy, comparability and
quectivity. As a result of this examination, these latter properties
are seen to be supported by valid properties of work measurement
theory to an extent which indicates theoretically a positive
relationship between work measurement aﬁd the usefulness of

management accounting systems. Chapter IV looks at work measurement
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in practice to check for the presence of these link elements and to
search for others which may be there in practice but are not yet
presented in the general theory. The applicability of work

measurement . to small businesses is also considered at this stage.

Research design both from a general but relevant view, and as a
particular approach and structure in this research, is dealt with

in Chapters V and VI. Firstly, the nature of the research being
undeftaken is clarified and the concepts of testing, measurement,

and variance control are considered. Using these concepts and

the earlier theoretical analysis, hypotheses are formulated linking
the use of work measurement with the usefulness of management
accounting information to decision makers and accountants, As a
means of testing the hypotheses, a number of constructs and variables
are proposed and set in a structural framework, a feature of which

is the generation of two sample groups of small business units

who are dichotomous in their "Use" or "Non Use" of work measurement
but who are all from a commoﬁvindustrial segment, that of the
Furniture and Timber Industry. Interview schedules are then selected
as the means of data collection from these two groups. In Chapter VI
each of the constructs is examined and developed to one or more
measurable variables which are then operationally defined and
transposed into specific items on the questionnaire schedule,
Appendix A, as measuring instruments. At this stage the internal
functioningbof the accounting system and such behaviourél aspects

as participation and leadership patterns are developed as variables

which might have some influence within the research design.
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The presentation of the results and analysis of the survey starts in
Chapter VIT with sections on the nature of response from the

Furniture apd Timber Industry, and on the derivation of two sample
groups from this response as a result of applying the key
experimental variables. The data collected on these variables,

Use of Management Accounting Information, Use of Work Measurement

and Non Use of Work Measurement, is presented and discussed.

This is followed by an analysis of the data on .the variable

Small Business Profile, which identified the industrial characteristics

of the two derived groups.

Chapter VIII is concerned with the other key pivot of the research
design, the survey results of the decision makers perception of
accounting information. There is a presentation,;nalysis and
discussion, of the survey .data measuring the dependent variable
Perceived Usefulness of Management Accounting Information by decision
makers under the headings of Accuracy, Comparability, Objectivity

and Usefulness. A further dimension of analysisvis pursued in an
intra grﬁup examination of the effects of moderator variables
associated with the Use or Non Use of work measurement and as a
result the hypothesis is substantiated at this stage of analysis.

The further validation of the hypothesis proceeds in Chapter 1X

with an analysis of the survey data on the extraneous variables,
Management Accounting Function, Budget Standards, Participation and
Superior Subordinate Relationships. This is to check whether there
are any inter group differences which might affect the dependent
variables. The survey data on the Perceived Usefulness of Management
Accounting Information on Raw Materials Issue is then analysed

to assess the effect of any such differences - an analysis which

leads to the final validation of the hypothesis.
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Chapter X first suggests why delineation of any differences between
perceptions of accountants and decision makers could bevuseful and
then explains how such an investigation was carried out. Results
fromAthe research survey are presented and analysed and these show
first‘of all that there is a positive relationship between the use
of work measurement and the perceived usefulness of management
accounting information by accountants. Comparison with the percep-
|
tions of decision makers is made to bring out any differences :

between these perceptions and those of the accountants.

Chapter X1 summarises the research thesis through the various stages:
leading to,tﬁé conclusions on the testing of the hypotheses.
Appendix A sets out the questionnaire schedule in full with an
indication of how the questionnaire was planned to be administered
to enhance the quality of measurement. The analysis of and findings
from supplementary information are set out in Appendix B together
with implications from the whole project for various interested

parties.
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CHAPTER 1

ORIGINS AND DEVELOPMENT OF THE RESEARCH

1.1 Origins of the Research

The origin of this research can be traced to a number of complimentary
influences on the author in terms of experience, particular job
assignments, environmental factors and chosen interests. For many
years the author's only contact with the world of small business was
as a user of their services whilst carrying out managerial tasks in a
large induetrial company. However, more recent experience as a
management teacher at Teesside Polytechnic has involved the supervision
of projects carried out by students in the Diploma in Management
Studies and the Diploma in Works Management. Maiﬁly as a result of a
developing relationship between the Polytechnic and small businesses,
in which the Industrial Liaison centre played a significant part,

many of these student projects were carried out in small or medium

sized businesses.

A management development programme aimed at local businesses resulted
in intensive dialogue with owners, managers and foremen of small
businesses, both in the classroom setting and in the wprk place
itself. The author's close association with the Teesside Small
Business Club since its inception created further awareness of the
problems end reality of small business management. A strongly
emerging feature of these experiences was the absence within small
businesses of many management concepts and techniques in the fields
of Accounting, Marketing, Operations Management, Organisation and
Human Behaviour. There was however, active discussion about the
extent to which small businesses could gain in effectivenessvfrom

the adoption of these concepts and techniques.
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The authorfs earlief experience in a large industrial co@pany was that
the.main difference between a costing system or a production control
system for an 800 man unit as against a 2000 man unit, given similgrity
éf manufacturing technoiogy, was bne of scale of resource input such_-
as data processing time, amount of computer time or numbers of
analysts or decision makers. Howeﬁer, with a small business it seemed
to be more a question of whether the stép up to a formalised system of
costing and production planning, from a possible current method based
on scraps of loose paper or the mental recall of the manager or foreman,
should be made at all. Constantly the question had to be considered
of the gain in effectiveness that would accrue not merely in com-

. parison with the cost of the scheme but against the degree of
availability within the business of the necessary time skills and
motivation to operate the scheme. There was a need to guard against
proposing schemes and techniques that may have in theory yielded
considerable benefit but which were too detailed or complex to be
operateq by the human resources available. On the other hand where a
level of system or a particular technique could be pitched within the
resource scope of the business the net gain in effectiveness appeared
ﬁo be considerable. Thus the interest of the author was aroused
towards a search for generalisations about the use of management
techniques in small businesses of similar size having similar tech-
nologies and within such industries as hotel and catering or steel

fabrication.

Parallel with the influences already referred to was the publication
of the Bolton Report (1) which aroused national interest and discussion
about small firms and which in relevant sections correlated strongly

(1) Bolton J.E. Report of the Committee of Inquiry on Small Firms -
' London H.M.S.0. 1971
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with the author's experience, thus providing encouragement to this
research., In its review of management skills and advisory services

. the Bolton Report (2) considers all those services aimed at assisting
the manager in the more efficienf,administration and running of his
business. It comments on the constraint that size represents on the
limitations of managerial skill and on absence of management qualif-
icafions (and by implication management training). Whilst acknowledg-
ing that the running of é small business on a basis of the manager's
experience and commonsense may be effective whilst the firm's
activities remain static and relatively free of crisis, the report
suggests that significant growth or the need to reaét to dramatic
changes in the environment will reveal shortcomings in managerial -

ability or resource.

The report goes on to comment that the responses arising from their
investigations with financial institutions and specialist centres for
small business study indicate, that the belief that the general level
of management in small firms is low is quite widely held. This is a
consistent belief applying to most areas or functions of management ~
it is a belief that small businessmen could improve their performance
in:- finance; costing and control information; organisation;
marketing; information use and retrieval; personnel management;
technological change; production scheduling and material control.
These areas of potential improvement in the main, coincide with those
already referred to as having been casually identified by the author.
The report acknowledges that it would be wrong to suggest that such
deficiencies are confined to small firms and that small businessmen in
general'wduld not accept that they are less efficient than big industry

but makes the point that small firms could be more efficient by making

(2) 1Ibid Chapter 10



23

greater use of systems and by placing less emphasis on instinctive
elements when running their businesses. Bolton (3) quotes a comment
from The Merseyside Productivity Association:

"A lot of owner managers are afraid of systematic managemént.

One reason for this is the fear that the techniques will

usurp their authority and decision making role."

and goes on to comment that small firms are bound to be less efficient

than they could be whilst these attitudes persist.

These various influences then, compounded to arouse the interest of
the author into investigating systematically just how useful
management techniques were in reality to pragmatically minded small
businessmen, bearing in mind their apparent rejection of change in
their way of management unless they could see clear evidence of
increase in effectiveness without threat to themselves. These
influences were very strongly reinforced by the stimulus of con-
clusion 19-21 of the Bolton Report (4):

"We trust that this Report will generate further interest

in the sector not only in Government and among trade

associations and others directly concerned with small

business, but also among academicsS.....

The field offers enormous scope for further research:

our own work and that of our commissioned researchers

has suggested many avenues that could be fruitfully

pursued and which lack of time alone has prevented us
from attempting."

1.2 The Systems Theory Approach

Which particular technique then, would be the basis for investigation
in the small business sector? Some of the author's earlier experience,

firstly in developing techniques by way of designing production control

(3) 1Ibid Page 114

(4) Ibid Page 353
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systems, or implementing work study, and then in managing a
manufacturing department, suggested that whilst one technique such-
. as production scheduling, or stock control, or close cost control,
might appear to dominate the management process at any one time or in
a particular setting, the various techniques and functions were highly
inter-dependent. Budgetary control was linked with recording and
processing of information; production planning was dependent on
market forecasting; customer satisfaction was related to production
control, which in turn was dependent on pefsonnel or behavioural
management. Effective management seemed to arise from ensuring that
the whole enterprise worked as a balanced inter-linked system rather
than over—concentration on a supposedly critical area such as labour

relations, or work in progress stocks.

This earlier experience of the'totality of the management process was
expanded and viewed with additional perspective by exposure to readings
on the systems approach to organisation and management by such authors
as Kaste & Rosenzweig (5), Katz & Kahn (6), Boulding (7), von

Bertalanlfy (8) and Timms & Pohlen 9).

(5) Fremonte E. Kast and James E. Rosenzweig. Organization and
Management A Systems Approach. McGraw-Hill Inc.New York 1970

(6) Daniel Katz and Robert L. Kahn. The Social Psychology of
Organizations. John Wiley & Sons Inc. New York 1966

(7) Kenneth E. Boulding "General Svstems Theory: The Skelton of
Science'" Management Science. Vol.2 No.3 April 1956 Pages 197-208

(8) Ludwig von Bertalanffy 'The Theory of Open Systems in Physics
and Biology" in F.E. Emery (ed) Systems Thinking. Penguin Books
England 1969

(9) Howard L. Timms and Michael F.Pohlen The Production Function
in Business Decision Systems for Production and Operations
Management. Richard D. Irwin Inc. Homewood Il1l. 1970
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The concern with totality and interconnection is supported by Kast
& Rosenzweig (10) in their definition of a system as:

"An organized unitary whole composed of two or more inter-

dependent parts components or subsystems and delineated

by identifiable boundaries from its environmental

supratsystem." :

and who suggest the system approach as a means of exploring management
by analysis of inter-relationships among subsystems as well as
interactions between the subsystem and its supra system. Kenneth
Boudlings (11) classification of systems whiéh sets forth a heirarchy
of levels, from the anatomy of the universe down to the cell and back
to social systems, has been transposed by Timms and Pohlen (12) to the
production function in business when they refer to an heirarchy of
problems in management in which each system in the heirarchy is a
subsystem of a higher order system and may contain within it other
subsystems which are inter-related. This extension was of considerable
importante to the author in supporting the idea that the inter-
relationship between parts of a system was not merely a concept
applicable to large organisations but was equally viable at a lesser
level of size and thus within the context of a small firm or manufac-
turing unit. In their discussion on systems theory within the
manufacturing function Timms and Pohlen (13) classify three subsystems:
the functional subsystem (production); the information subsystem; and
the decision subsystem, and indicate that the flow of information is
first froﬁ the functional system, 1s marshalled by the information -

system, passed to the decision system and thence back to the functional

(10) Kast and Rosenzweig op cit Page 20
(11) Boulding op cit Pages 197-208
(12) Timms and Pohlen op cit Page 102

(13) Ibid Pages 108/109
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systém for action. Kast and Rosenzweig (14) have a gereral model of

organization as an open system in terms of :

- -ansformati
Inputs b = Trangy:temtlon ~| Outputs

Flow of material/energy/information

=

Marshalling of information, the decision process, functional action are
all examples of transformation systems with the outputs of one system

forming the inputs of the other related system.

1.3 Empirical Inter-relation and use of Techniques

This combination of earlier practical management experience, followed
by the exposure to a theoretical framework consequent upon teaching,
focussed interest on the way techniques and functions are inter-
related, rather than on a technique or part of a technique itself,

An informal review of the small firm sector by the author suggested
that whilst small or medium sized businesses were inclined to accept
the desirability of splitting the macro system of annual financial
accounté into micro sub systems in terms of monthly management accounts
they were less inclined to use more systematic means of measurement in
deriving some of the related input into the management accounting
subsystems. Likewise the production control subsystems appeared to
lack accurately measured inputs. Many firms not having a management
accounting system, realized that their control was less effective than
it might be; on the other hand those using management accounting
found it helpful. Firms in both these categories however, showed
little concern about their non use of work measurement and seemed
quite satisfied with their existing informal means of assessing work

tasks. On the other hand those few small organisations that had

(14) Kast and Rosenzweig op cit Page 110-120
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implemented work measurement found themselves equipped with a much more
sensitive and discriminatory system of management accounting to assist
in controlling their operations. Some degree of similarity of this
situation to the situation on the national scale can be inferred
from part of the Bolton Report (15). Although cost control is included
in the list of particular weaknesses of small firms, nevertheless
accountants and bank managers are reported as prominent in the sources
"the small businessman turns to for help and advice, with consultants
on the other hand being mistrusted as a source of help. The acceptance

of management accounting and relative absence of consultancy derived

work measurement is not therefore surprising.

From this combination of experience, exposure and review, the research
theme began to gell around the use of and inter-relationship between
the subsystems of work measurement, production control, and management

accounting,

1.4 Theoretical Generalisations of Inter-relation of Management

Technigues

In addition to matching systems theory to practical experience, what

theoretical generalisations are made by specialists in the field about
the way in which work measurement is related to management accounping
and production control? Benjamin Niebel (16) refers to time study

as a "requisite" for standard cost methods and as a "basis" for
budgetary control and illustrates how accurate control and deter-

mination of labour costs with reliable time standards contributes to

(15) J.E. Bolton op cit Pages 113 and 116

(16) Benjamin W. Niebel. Motion and Time Study, Richard D.Irwin
Inc. Homewood I1l 1972. Pages 580/581
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management decisions about cost reduction §r price revision. An
International Labour Office (17) publication refers to work measure-
ment as providing basic information for setting standards of labour
costé and the means of cdntrolling them and that such standards:

"ProQide certain of the information neceséary for the

production and indirect expense budgets and, related

to the sales budget, indicate the plant and labour

capacity likely to be available over the period of the

budget." -
After stressing the need for accurate standards, the authors comment
that incoﬁplete cosf information "is at the root of much bad
management.'" Whilst pointing out that labour cost control is only
one of the many factors that management has to control to be successful
Michael Avery (18) states that time values are a useful contribution
to the bﬁdget process. ''Their main value is that they can be an
accurate source of the basic date upbn which much of the cost
allocations depend.”" C.F. Graham (19) lists several labour cost items
which management requires, including standards, variances, historical
job éqsts, and says that a good system of cost control which will
satisfy these requirements‘will be based on the work measurement unit
of a standard minute. Virgil H. Rotroff (20) in assessing what work
measurement means to the accountancy function of a business, refers to
measured time standards as providing the basis for establishing

standard costs with the assurance to management of accuracy and

reliability and concludes:

(17) 1International Labour Office Introduction to Work Study
I.L.0. Geneva 1964 Page 284

(18) Michael Avery. Time Study Incentives and Budgetary Control.
Business Publications Ltd. London 1964. Page 242

(19) C.F. Graham. Work Measurement and Cost Control. Pergamon
Press, Oxford 1965. Page 151

(20) Virgil H. Rotroff. Work Measurement. Reinhold Publishing
' Corporation, New York 1959. Page 13
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"Undoubtedly the major value of work measurement to the
company comptroller is the availability of accurate,
reliable standards for costing and accounting purposes,
enabling him to prepare reports to management for
planning and controlling company policies and operations
intelligently."
Charles T. Horngren (21) refers to standard costs as the building
blocks of a budgeting and feedback system and that the job of setting
a labour cost standard is a complicated task usually carried out by
trained and experienced industrial engineers using time study
techniques. G.H. Hofstede (22) refers to the stress placed by
accounting text books on the need to use all available technical
efficiency standards when composing budgets although he found that
people in the factory considered technical and budget standards to be
quite different things. Having reported that "scientifically" set
technical standards may lack accuracy, he nevertheless goes on to say:
"For a complete budget system there should be co-operation
between technical standard setting engineers and budget
accountants."
In referring to the development of standards for the control of prime
cost, R.M. Lynch (23) asks who sets standards. His view is that
labour quantity standards are most useful when they are the result of
sound engineering time studies; these require considerable skill and
judgement by the engineer, and that although the results are not as
precise as design engineering information, nevertheless industrial

engineering analysis provides one of the best bases for setting

labour standards.

(21) Charles T. Horngren. Cost Accounting, a Managerial Emphasis.
Prentice-Hall International Inc. London 1972. Pages 186, 203

(22) G.H. Hofstede. The Game of Budget Control. Tavistock
Publications Ltd. London 1968. Pages 27, 242.

(23) R.M. Lynch. Accounting for Management. McGraw Hill Book
Company, New York 1967. Pages 180, 181
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The relationship between work measurement and production coﬁtrol is
referred to by the International Labour Office (24) publication in the
section oﬁ Programme Planning and the Utilisation of Plant an& Labour,
From the time studied basis of the length of each operation and using
a figure of average perfbrmance rating, production requifements can
be matched against capacity. This matching can be used to forecast
: bottlenecké in productidn, show up excess capacity and can provide
accurate estimates of delivery dates. Benjamin Niebel (25) illustrates
how machine, department, and plant capacity are determined by the
medium of time sténdards and goes on to show how time study is valuable
in Ealancing the work force with the available volume of work.
Commenting on improving production control he says:
" No matter what the degree of refinement in the scheduling

procedure it would be utterly impossible without time

standards. The success of any schedule is in direct

relation to the accuracy of the time values used in deter-

mining the schedule. If time standards do not exist,

schedules formulated only on the basis of judgement cannot

be expected to be reliable."
Work measurement, according to Virgil H. Rotroff (26) provides the
~ source of most of the information required_for realistic and attainable
schedules which themselves are the keystone around which successful
production coﬁtroi is built. Work standards represent the only
reasonably accurate measure whereby the required work load can be

matched with capacity in advance of production and he comments that:

" The use of inadequate information at the planning stage
can only produce an unrealistic and unattainable schedule"

According to Martin V. Starr (27) the labour input is a significant

dimension for determination of optimal scheduling strategies and goes

(24) International Labour Office op cit Pages 282, 283
(25) Benjamin W. Niebel op cit Pages 575 to 580
(26) Virgil H. Rotroff op cit Pages 15, 16 and 140/141

(27) Martin K. Starr. Production Management Systems and Synthesis
Prentice Hall Inc. Englewood Cliffs N.J. 1965. Pages 336/337
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on to suggest time studies as a means of determing how long it takes
to do a job. Robert A. Olsen (ZQ) refers to the need to establish
standard times as one of the requirements for effective work scheduling

.and of the importance of various work'study models to ascertain these.
Poﬁgil Nilénd (29) descriBes the need for some way to measure both
the capacity and work required as fundamental to any system of
production planning and scheduling, and that a crude way of doing this
is by the monetary value (on a cost basis) of the goods produced. 1In
spite of its drawbacks, if fairly large samples of orders are dealt
with at any one review and the objective is long run aggregate
scheduling, then the monetary value might be satisfactory. Measurément
of capacity by man (or machine) hours, however, is theoretically the
best type ofﬁmeasuring device for planning and scheduling with time
study carried out by a competent man being the most accurate. He goes
on to suggest that the lower accurate assessments made by estimators
might well be tolerable if there is sufficient éggregation involved
for the random errors to balance one another out. In their section
on the calculation of capacity, R.N. Van Hees and W. Monhemius (30)
point out the necessity to know the total amount of work involved per
unit of product. Although social developments have tended to reduce
the significance of the relationship between performance and earhings,
they suggest that work measurement:
| "Originally used merely for the purpose of calculating norms

and calculating wages...... will continue to play an

important part as one of the starting points for the

calculations of capacity."
(28) Robert A. Olsen. Manufacturing Management A Quantitative

Approach. Intermation Text Book Co. Pennsylvania 1968. Page
404 and Chapter 12 :

(29) Powell Niland. Production Planning Scheduling and Inventory
Control. A Text and Cases. The Macmillan Co. Toronto 1970
Pages 58/60

(30) R.N. Van Hees & W. Monhemius. Production and Inventory Control
Theory and Practice. The Macmillan Press Ltd. London 1972
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Surveying the work of standard texts referred to it would appear that
most writefs on "Work Study" (a classification which includes the
Amer;can "Motion and Time Study") in their generaiisatioﬁs about';he
ﬁse.of work measpremént, ébnsistéhtly include management accounting
and production control as areasvof the management process to which
the management science, work measurement, contributes significantly.
Howéver, from the user view point in the field of production planning
and control, apart from those already quoted, there are many writers
who make little or no reference to the derivation of capacity or of
work content per unit output, or little reference to work measure-
ments part in any derivation when they are discussing stratégies

and models for planning and scheduling.

Thusvalthough there hgs'been some more recent generalisation as
exemplified in Niland (31) and Van hees & Monhemious (32) which have
identified those parts of a produ@tion control system which might
benefit from an input of work measurement, the relatively lesser
stage of development of generalised theoretical knowledge about
production control inputs in comparison with management accounting,
suggests that it might be desirable for more particular investigations
into the nature and role of inputs into production control systems

to be carried out before any attempt is made to hypothesise the
relationship‘between production control and work measurement in

small businesses. On the other hand writers of management accounting
texts, in expressing a user view point, are in the main consistent

in their reference to the importance of work measurement as one of

the crucial inputs to the management accounting system. It seems

(31) Powell Niland op cit

(32) R.N. van Hees & W.Monheimus op cit
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therefore worthwhile to proceed with an investigation into the

relationship between work measurement and management accounting but

not for the time being with the link with production control.

1.5 Initial Assumptiops,,Aims and Hypothesis

" The concluding'assumptions derived from sections 1.1 to 1.4 may be

summarised as follows:-

(a) The area of small businesses is a fertile and accessible
sector for research.

(b) There is a stronger interest by the small business sector in
the use of management accounting than in the use of other
management techniques.

(c) The limited and casual empirical evidence collected by the
researcher suggests there is a positive relétionship between
work measurement and the management control of small businesses.

(d) The systems theory concept of inter-relationship between sub-
systems encourages the investigation of multidisciplinary
aspects of management techniques in small businesses.

(e) Generalisations about the inter-relation between management
accounting and work measurement are more consistent than the
evidence about the link between production control and work

measurement.

As a consequence of these clarified assumptions, the original

research idea was refined into the formulation of the aim that the
research would seek to analyse the degree and level of complexity of
work measurement used in small businesses in relation to its influence
on the effectiveness of management accounting techniques such as

budgetary control and standard costing.

A
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As a guide to the design of a research programme that would test the‘
foregoing ideas and relationshipé and achieve the aims of the research,
a preliminary hypothesis was formulated:-

“In order to derive full advantage from the application of

budgetary control and costing systems, small business

units need to increase the sophistication of their methods

of measuring production.”
An alternative to the theorised relation between work measurement
and management accounting, however, is that small businesses are
using parameters or methods which may be regarded as valid substitﬁtes
for formal measurement in controlling effectively the manufacturing
function of their businesses. It might well be that the open systems
characteristic of equifinality as identified by von Bertalanffy (33)
applies in that the same final result or state, viz. - effective
control of the small manufacturing unit - can be achieved in
different ways. The different ways such as the manager's personal
experience of work tasks or simple models based on average historical
data, may be a valid substitute for work measurement as a basis for
inputs to management accounting. Hence one practical outcome of the
research ‘activity might be that by identifying the contribution made
to management control by work measurement, some degree of assistance
might be provided to fhe problem faced by small businesses in the

decision of whether or not and to what extent small businesses

should invest in the resource of work measurement.

1.6 Relationship with Other Research

Much research in the field of work measurement is concerned with
analysis of component parts of the work measurement system. The

work of T.U. Mathew, D.J. Desmond and L.J. Anson in 1950 published

(33) Von Bertalanffy op cit Page 76
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by Desmond (34) in 1962 and that of B. Moore (35) are examples of

research into the accuracy and effectiveness of rating whilst the

effect of pacing on worker performance has been researched by

N.A. Dudley (36), A.M. Hagan (37) and K.F.H. Murrell and Bel Forsaith
(38). 1In addition to the early wofk of physiologists and others as
reported by N.A. Dudley (39) and R.M. Belbin (40) research about
compenséting rest allowances has been carried out by K.F.H. Murrell (41)

and the Unit for Research in Human Performance at Cardiff.

The research of the author is not concerned with sub parts of the
work measurement system but with usage of the system and the relation-
ship of the net output of the system with other parts of the management

process, and as such it has more in common with the work quoted below.

(34) D.J. Desmond The 1950 National Survey of Work Measurement,
Work Study and Industrial Engineering Pages 323-331, Pages
369-377, 1962

(35) B. Moores Variability in Concept of Standard in the Performance
Rating Process. International Journal Production Research
Vol. 10 Pages 167-173, 1972

(36) N.A. Dudley The Effect of Pacing on Worker Performance.
International Journal Production Research Vol 12 Page 60, 1962

(37) A.M. Hagan Comparative Study of Paced and Unpaced Performance.
: Unpublished Ph.D Thesis, University of Birmingham 1962

(38) K.F.H. Murrell, Bel Forsaith Laboratory Studies of Repetitive
Work II; Results from Two Subjects. International Journal
Production Research Vol. 2, 4, Pages 247-264

(39) N.A. Dudley, Work Masurement: Some Research Studies.
Macmillan 1968 Chapter 4

(40) R.M. Belbin Compensating Rest Allowances: Some Findings and
Implications for Management Arising from Recent Research,
College of Aeronautics, Cranfield Note No. 54 - 1956

(41) K.F.H. Murrell, Fatigue Measurement, Continued
Learning and Rating Capability - Report of a Research
Conference 1971. Department of Applied Psychology U.W.I.S.T
Cardiff v . ' :
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F.M. Bevis and P.I. Colliér (42) surveyed the use of work measurement

in companies of all sizes in Wales. K. Swann (43) included work
measurement as one of the manaéement techniques whose usage he

surveyed in small businesses in. Yorkshire and has correlated business
success with the combined use of method s;uay work measurement and
management accounting. R.G. Norman and S. Bahiri (44) developed an
adaptation of work measurement in order to cérry out a more accurate
assessment of productivity in the West Midlands whereas the contribution
by work measurement to a particular aspect of management control,
incentive payment has been critically reviewed and developed by

William G. Allan (45) and is being further researched by G.S.Smith (46).
R.G. Norman and S. Bahiri (47) commenting on their approach in writing
about their work on productivity measurement, indicate their desire to
appeal to the production engineer, accountant and economist:

" ees. because it is these professions that need to show

more co-ordination and innovation by improving managment
-information systems that will provide adequate criteria on
which manufacturing decisions cen be made."

The research being reported in this thesis is also, to a great extent
exploring this interface between production engineering management

accounting, and line management. As such it has some similarity with

(42) F.W. Bevis and P.I. Collier. An Industrial Survey of Work
Study in Wales 1963-1965. An unpublished paper, Welsh College
of Advanced Technology.

(43) K. Swann Management Attitudes and Techniques in the Small
Company. Unpublished Thesis, University of Bradford 1971

(44) R.G. Norman & S. Bahiri Productivity Measurement and Incentives
Butterworths, London 1972

(45) William G. Allan Work Study and Worker Remuneratiom.
Unpublished MSc Thesis, University of Strathclyde 1970

(46) G.S. Smith Measurement of Labour Productivity. Unpublished
paper at Work Measurement Research Seminar, University of
Birmingham, Department of Engineering Production, April 1975

(47) R.G. Norman and S. Bahiri op cit preface
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Hoefstede's work (48) in five different indusfrial settings in Holland
where by exploration from the management practices side and by testing
he was establishing the relationship between such variables as budget
attitude, participation in standard setting and management informatioﬁ
and accounting techniques. Anthony Hopwoods (49) work in the manuf-
acturing division of a large American company was also carried out
amongst factory managers and supervisors in order to study the effects
A |
of the different ways of using accounting information in performance
evaluation. Another investigation into the interface between
management accounting and decision making was carried out in the steel
industry in Great Britain by Hilal (50) who surveyed, across a broad

field, a number of influences in the management accounting system

particularly as they affected foremen and junior supervisors.

The author's research from an accounting viewpoint would be classified
by R.K. Mauté (51) under the collection of data category and is not
concerned wifh analysis and classification of data as exemplified

by Russell M. Barefields (52) laboratory study of an internal system-
of summarization or condensation of data from multiple sources. Nor
is the research concerned with fresh approaches to internal concepts

such as the use of set algebra by Richard Mattessick (53) to

(48) G.H. Hofstede The Game of Budget Control, Tavistock, London 1968
Pages 104-110

(49) Anthony G. Hopwood An Accounting System and Managerial Behaviour
Saxon House, England 1973. Page 34

(50) 1I.M. Hilal The Factors Affecting Cost Control By Shop Floor
Management In The British Iron & Steel Industry. Unpublished
PhD Thesis, Manchester University 1967. Pages 3 & 4

(51) R.K. Mautz The Role of the American Accounting Association in
Accounting Research. Research in Accounting Measurement
Ed Robert K. Jeedicke, American Accounting Assoc. 1966 Page 2

(52) Russel M. Barefield The Effect of Aggregation on Decision
Making Success: A Laboratory Study, Journal of Accounting
Research Vol 10 No.2, Autumn 1972 Pages 229-242

(53) Richard Mattessich Accounting & Analytical Methods
Richard D. Irwin, Homewood Ill 1964
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reformulate foundations of accounting nor with evaluation of model
building as in the analysis of existing and developing forms of

depreciation method by W.H. Beaver and R.E. Dukes (54).

Following this examination of relationship with other research it
may be said that the research of the author seems to be placed in the

field of inter—disciplinary studies carried out in industrial

organisations.
1.7 Summary

This chapter has traced the origins of this research to experience

of the author in carrying out, within the field of small businesses,
conéultancy, management development and the supervision of management
student projects. In addition to this experience there was some
stimulus from the Bolton Report particularly in the direction of the
use of management techniques by small businesses. Acquaintance with
the systems theory approach and its relevance to the totality of the
management process suggested an inter-disciplinary approach in terms
of the relationship between techniques rather than the investigation
of a technique in itself and.this was reinforced by the practical
experience which had indicated that whereas small firms were
beginning to make use of management accounting and production control
teéhniques, they were less inclined to use work measprement as an
input into these systems. The theoretical generalisations of inter-
relation of these techniques were briefly reviewed and it was con-

cluded that there was sufficient evidence to proceed with an
5

(53) Richard Mattessich Accounting and Analytical Methods
Richard D. Irwin, Homewood Il1 1964

(54) W.H. Beaver and R.E. Dukes. Depreciation Methods, Some
Analytical Results. Journal of Accounting Research
Vol. 12 No.2 Autumn 1974 Pages 205-215 :
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examination of the relationship between work measurement and
management accounting but not betwecn work measurement and production
vcontroi. Aims and assumptions for this examination were clarified
and d préliﬁinary hypothesis was formulated linking beneficial out-
pﬁts from management accounting with inputs from work measurement

and around which a research programme could be designed to test the
relationship. Finally the relationship of this research to other
research was sketched out and this work was seen to be placed in the
field of inter-disciplinary studies cérried out in industrial

organisations.
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CHAPTER 11

MANAGEMENT ACCOUNTING AND ITS LINKS WITH WORK MEASUREMENT

271 Réview

The firét step in developing a research programme to examine the
interface and test the relationship between management accounting
and work measurement is to examine the generalised theory of

. management accounting and search within it for theoretical links

with work measurement.

In distinguishing between financial accounting and management
‘accounting, Charles T. Horngren (1) suggests that whilst the former-
is mainly concerned with the historical and stewardship aspects of
external reporting to shareholders, government and other interested

parties, management accounting has an emphasis towards:

1. Internal reporting to managers for use in planning and
controlling routine operations

2. Internal reporting to managers for use in making non-

routine decisions and in formulating major plans and

policies '
He indicates that the role is fundamentally one of providing information
for various decision needs ranging from management of recurring
operations to strategic decisions and policy making. Robert N.
Anthony (2) suggests that whereas the governing objective of financial
accounting, provision of information or stewardship to outsiders,

can be met by a single set of principles and a single system,

management accounting is a more fluid concept. As the governing

(1) Charles T. Horngren. Cost Accounting: A Managerial Emphasis
Prentice Hall International Inc. London 1972 Pages 3, 4

(2) Robert N. Anthony, Management Accounting
Richard D. Irwin, Homewood Il11 1970. Pages 351, 352
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objective of management accounting is "to furnish information that 1is
useful to management" it has a4 multi-purpose role assisting with such
activities as planniﬁg, the measuring and appraising of performance,
analysing alternative courses of action, and in fulfilment of this
role information may need to be put together in different ways.

In similar vein, having reviewed several different definitions of
management accounting, R.I. Tricker (3) produces the following
definition which he admits gives management accounting very wide
terms of reference:
"Management accounting is the application of accounting
" knowledge for the purpose of organising selecting, compiling
and presenting accounting, quantitative and statistical
information derived from all the relevant records of a business
to assist those responsible for management in controlling
the business and in the making of day to day decisions and in
the formulation of policy."
In addition to emphasising the provision of management information
which should be useful over the range from "small managerial decision
making'" to long term strategy, he suggests:
"This information is not limited to that contained in the
traditional accountancy records but covers all quantified
data, in whatever units it is expressed and, from whatever
source it is derived."
R.M. Lynch (4), Charles T. Horngren (5), Gordon & Shillinglaw (6) and

Fertig, Istvan & Mottice (7) all emphasise that one of the most

(3) R.I. Tricker The Accountant in Management. B.T. Batsford,
London 1967 Page 49

(4) R.M. Lynch Accounting for Management: Planning and Control
McGraw-Hill Inc. New York 1967. Pages 5 & 12

(5) Charles T. Horngren op cit Pages 3-14

(6) Myron J. Gordon, Gordon Shillinglaw Accounting: A Management
Approach. Richard D. Irwin Inc. Homewood Ill 3rd Ed. 1964.
Pages 529, 530, 537, 545-548

(7) Paul E. Fertig, Donald F. Istvan, Homer J. Mottice. Using
Accounting Information. Harcourt Brace Jovanovich, New York
2nd Ed. 1971
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impbrtant functions in management is the decision making process.
The decision making process being one of choosing between specific
alternatives with respect to one problem in the company's operations.
. Which products should we produce? Whét productibn schedules should
we set? What method shouid we use? On which work.centre? Which
people should we praise, chastise, retrain? What plant or equipment
should we buy? In the determination of data needed at various levels
of decision making Horngren (8) quotes the work of a research team as
identifying three types of data:

"1. Scorecard questions: Am I doing well or badly?
An evaluation of performance.

2. Attention directing questions: What problems should
I look into? The focus on operating problems,
imperfections, inefficiencies and opportunities.
These data enable managers to act effectively in
important aspects of operations by planning and by
astute day to day supervision.

3. Problem-solving questions: Of the several ways of
doing the job, which is the best? This involves
concise qualification of the relative merits of
different courses of action and is more associated
with non-recurring decisions."

The indication from these various writers is that the better the
information supplied the better the choicé between alternatives is
likély to be. Management therefore, seeks constantly for the best
available information concerning goals and alternative actions and
management accounting's role is to gather the information and organise

it into meaningful categories for use by managers.

2.2 Budgetary Control

Referring to the use of accounting information, Gary Luoma (9) states:

(8) Charles T. Horngrem op cit Page 8

(9) Gary A. Luoma Accounting Information in Managerial Decision
Making for Small & Medium Manufacturers — Research Monograph 2
National Association of Accountants 1967. Page 39
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"In budgetary comntrol, accounting is beneficial initially in

helping management to identify trouble spots through actual

budgeted comparisons and variance analysis."
The budget system produces a comparison between desired result and
actual result in order to indicate those areas where action can be
concentrated where it is most effectiQe. Using actual-budgeted
comparison and variahce analysis management is assisted in identi-
fying problem areas where decision ﬁaking needs to be applied.
Variance is not merely separated into labour, materials and expenses

but is broken down into responsibility centres (which may be product

based as well as function based) and direct and indirect cost.

Lynch (10) comments that for cost control to be éffective it must be
tied into a system of reporting perférmance which is both accurate

and fair and in suggesting responsibility accounting as a means to this
end, quotes John A. Higgins (11) |

"This new approach to accounting and reporting is the
development of an accounting system designed to control
expenditure by directly relating the reporting of
expenditures to the individuals in the company who are
responsible for their control."

Charles Horngren (12) in defining responsibility accounting, profit-

ability accounting or activity accounting, states that these systems:

"..... recognize various decision centres throughout an
organisation and trace costs (and revenue, assets and
liabilities where pertinent) to the individual managers
who are primarily responsible for making decisions about
the cases in question."

(10) Lynch R.M. Accounting for Management. McGraw Hill 1967 Page 242

(11) Higgins John A, Responsibility Accounting. The Arthur
Anderson Chronicle. April 1952 Vol. 12 No. 2

(12) Charles T. Horngren Cost Accounting A Managerial Emphasis
Prentice Hall International Inc. London 1972, Page 158



44

He gives an illustration of responsibility accounting in relation to
the organisation of a company, and demonstrates performance reports
appropriate to three management levels: the supervisor of a
ﬁachining'department; the vicevpreéident'of prdductiop; the

: président'of the company.

In order to produce a statement of labour cost in relation to desired
outpuf of.volumg, the budget system uses data which itself has been
derived from‘some form of measure. Accbrdiug‘to Lynch (13) the
accounting system will collect and process the data but the infor-
mation on which budgeted costs are based will be found in sources out-
side the accounting department. For example, quantities of materials
or service items_such as steam, will be calculated by the engineering
or technical sub-system, prices for materials and purchased parts will
be derived by the purchasing department. Similarly the human and
machine work required for a desired result or desired output needs to
be summated from measurement of discrete elements of the task in much
the same way as the anticipated total of materials and purchased parts

is built up.

Comparable with the means used for materials, Lynch (14) suggests
that information about the quantity of work required is most useful if
it is derived as a result of sound engineering studies carried out by
indistrial engineers. Whether by these means or by some form of
estimation by the supérvisor‘it would appear that the accounting

system itself has the necessary skills to assemble the data into

(13) R.M. Lynch op cit Page 181

(14) 1Ibid Page 181
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useful information for the decision maker but does not normally
apply actual measures to create the data on which its output

information is based.

This view ignores the scope and opportunity the accounting system

has to use its resources and skills in extracting from ifs historical
records measures or ﬁarameters for assessing budgeted costs. The

use of such skills and resources however, is to introduce possible
degrees of variance from expected cost levels which would not

qualify the information stating these anticipated levels, as being
useful in terms of being specific and accurate. Such variances in
historical records might arise from two sources. The first source of
variance is thgt historical records tend to be a single statement

or mean érising from aggregation which gives little indication of the
range of work load for different units of product, nof little
indication of the nature of the distriﬁution of work loads per unit
of product over the different types or sizes of a product. The
second source of variance from realistically attainable results is
the possible inaccuracy in the booking or recording of work time

in rela;ion to units produced which may be done deliberately by
individual operations to smooth out high and low outputs in a given
time period such as a week. Such manipulation is known in practice
by accountants and is colloquially referred to as "work in hand"

or at “phe back of the book".

2.3 Standard Costing

Associated with the budget function of controlling period activities
is the concept of standard costing, the technique concerned with the
setting up of standard costs and an analysis of the differences

between standard and actual costs. Looking again at historical
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records of cbsts and the purpose of such records, their purpose
may be viewed as providing cost information as a factor in determ-
ining net income for a period, or for product costing or pricing.
Hdwever, histdrical costs have somewhat of a limited value for
controlling costs as Charles Horngren states (15):
"Many people are inclined to regard historical costs as
'actual' costs even though the accounting measures of
costs are permeated by many assumptions including the
ubiquitous average."
Although the use of refinementé such as regression analysis may
~ improve the usefulness of historical costing he goes on to suggest
that a normative approach should be taken, that is a determination
of what costs should be, rather than what they have been. Management
requires - to know how much a job should cost. Management requires
cbst standards to act as a rule of measurement so that it can assign
responsibility for actual results knowing that those results were

measured accurately.

The development of standardé can be a large and detailed task
depending on the size of the company or business segment and the
cbmplexity or diversity of product. Lynch (16) refers to the
standard cost for a unit of completed product as being put together
somewhat in the same way as the physical product is assembled, namely
in detéil according to its constituent elements and in sequence-
according to the flow of operations:

-

"Each molecule of material and labour cost in a unit of
cost is made up of atoms of quantity and rate (or price)."

In the case of labour this is the labour time required for producing

(15) Charles T. Horngren op cit 806

(16) R.M. Lynch op cit Pages 179, 180
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the goods and the rate at which this time is valued. According to
Parker (17) these labour times can te derived from analysing cogt
records but this is a relatively unscientific way and fraught
with dangers such as not taking into account the effort put in by
operatives:

"Unless this is reasonably consistent from task to task

and department to department, then the exercise is
hardly worth doing."

Lynch (18) refers to the need to use time study to determine how
much production can be achieved by the average operator working
under normal conditions at a motivated pace taking into account

such factors as set up times, fatigue, breakdown and other delays.

2.4 Properties of Management Accounting Systems.

Given the assumption that the management accounting system is that
portion of the total information system of a business which is
concerned with collecting, processing and presenting monetary and
none monetary quantitative data for the purpose of providing
information for decision makers within an organisation, this section
. identifies further the characteristics of management accounting
systems in order to distinguish those criteria of internal infor-
mation systems which are thought to be beneficial ‘to decision

making.

This identification of properties of internal information systems
enables those properties of work measurement which are important to
these properties to be identified for subsequent analysis, and

clarifies a number of information systems variables which could

(17) V. Parker. Costing in the furniture industry. Pergamon
Press 1965. Page 67

(18) R.M. Lynch op cit Pages 179, 180
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be measured in comparison with work measurement variables.

In discussing the characteristics of information for a control
system, James C, Emery (19) suggeéts there are several different
dimensions to the characterisation which include, response time,
accuracy, reliability, generality as well as volume. Richard
Mattessich (20) and Gordon Shillinglaw (21) both refer td time-
lines, objectivity or impartiality, consistency, relevance and
comparﬁbility as characteristics to be iooked for in an accounting

information system.

The Committee (22), consisting mainly of academics in accountancy,
charged by the American Accounting Association with identifyiné
criteria for choosing between different internal accounting infor-
mation systems, reviewed various previous studies and identified
four separate activities that together, constitute an interpal
account information system viz:-

Problem Specification

Measurement

Transmission

Response

(19) James C. Emery. Organizational Planning and Control Systems
Theory and Technology. Macmillan London 1969. Pages 98-101

(20) Richard Mattessich "Methodological Preconditions and Problems
of a General Theory of Accounting". The Accounting Review
July 1972 :

(21) Myron J. Gordon, Gordon Shillinglaw op cit Pageé 15-18
(22) Report of the Committee on Concepts and Standards of Internal

Planning and Control. American Accounting Association,
The Accounting Review October 1974
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They comment on the difficulty of prediction of incremental
systems benefits of different accounting information systems to
decision makers within an organisation, and turn away from the
development of prediction methodology.. Instead, the various
properties of these separate activities of information systems or
of the information provided by such systems have been identified
on the grounds that benefits are achievable only to the extent
ghat thesé properties are present., Commenting on laborétory
research on the effect of alternative accounting techniqueé,
T.A. Lee (23) suggests that:

"at ‘the present time it is unreal and irrational to try

and completely isolate the effects of accounting infor-

mation on decision because it is only part of the total-

information influencing decisions.,"
The list of properties under the particular activity to which
they most directly relate identified by the authors of the A.A.A.

Committee Report (24) is as follows:-

Problem Specification

Relevance
Measurement

Accuracy Comparability
Consistency Uniformity
Neutrality Flexibility
Objectivity Adaptability
Precision Traceability
Aggregation Reliability
Verifiability

Transmission

Timelines
Aggregation

Resgonse

Understandability
Acceptability
Motivation

Fairness

Mutuality of Objectives

(23) T.A. Lee "Psychological Aspects of Accounting"
Accounting and Business Research. Summer 1975 Pages 231,232

(24) A.A.A. Committee 1974 op cit
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Although the importance of anyone subsystem activity within the
internal accounting information system cannot be entirely judged

by the number of attributes identified as criteria of that activity,
particularly aé some of the:criteria overlap or group with each
other,. nevertheless thé comprehensive nature of the list of attributes
or properties of the measurement activity suggests that this

activity is an essential and important section of the information

system.,

From the more cursary examination of these properties listed under
thg activity of measurement as being beneficial attributes to
decision makers, the indication is that these properties are the
areas most likely to have a direct link with work measurement.

The propérties listed under the activities of problem specification,
transmission, and response, on the other hand appear to be linked
with the functioning of the accouhting system itself or with the
organisational environment within which it operates rather than
with the generation of the data base for the system, and their

examination is deferred to a later stage in the research.

2,5 Measurement

Yuji Ijiri (25) describes measurement as an assignment of numbers

to objects in such a way, that the purpose of measurement viz the
repreéentation of‘given relations among objects by the predetermined

relations among numbers, is achieved,

Other writers on accounting information tend to generalise in

stating that measurement is the task of the accountant, and although

(25) Yuji Ijiri, Foundations of Accounting Measurement,
A Mathematical Economic and Behavioural Inquiry, Prentice Hall
Inc. New Jersey 1967. Page 21




this may be considered a valid view in relation to such objects as

cash flow and asset valuation, the stétements that the accounting
information system is concerned with "collecting" quantitative

data, impiy other subsystems where numbers relate to objects in the labour

element variable of costing information.

As already mentioned; some of the properties listed under measure-
ment either overlap or coalesce into groups and a priori they are
now formulated into the group properties of accﬁracy, comparability
and objectivity as a framework for proceeding with the analysis and
discussion of management accounting and its links with work

measurement,

2.6 Accuracy

James C. Emery (26) suggests that accuracy refers to the degree to
which sensed information corresponds to the entity it purports to
measure, and also the degree tb which a predicted value (sales
forecast) corresponds to the eventual actual value. He points out
a variation in the needs of a decision maker with regard to accuracy
in that "lower level" decisions i.e. those concerned with planning
and controlling routine operations will require a finer discernment
in the correspondence of the sensed information to the entity. It
will need, for example, to be fine enough to distinguish between
differenf types of the same product in contrast to the coarser

type of sensor whose inaccuracy in relation to a specific entity
may be smoothed over because of the aggregation which is a feature

of "high level" strategic or policy decisions:

(26) James C. Emery op cit Pages 98-107
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" as an information system provides an abstract analogue
of the organisation and its environment, a more detailed
analogue gives a higher resolution than does an aggregate
analogue."

The general useage notion of accuracy can be reasonably considered
as encompassing both precision and reliability. The concept of
precision and reliability and the link between them - bias - are
illustrated by the rifle analogy. The propertyvof precision alone
is indicated by close clustering of shots on a target around a mean
position but away from the bulls eye. Reliability is illustrated
by a scatter of shots, around the bulls eye, one or more of which will
probably have hit the bulls eye. Or again, a precision measure
with a micrometer could give results to within two ten thousandths

- of an inch but the instrument might be so biased to the extent that
none of the readings was within TWO thousandths of an inch of

the true value. A measure with reliability features would be
demonstrated by an instrument whose readings varied I half a

thousandth but contained the true value within the range of readings.

The appropriate limits of accuracy of accounting information depend
to some extent on the sensitivity in the information supplied. A
capital investment decision of a capital intensive nature will be
less senéitive to labour cost information than a volume-cost-profit

decision concerning an assembly activity using cheap components. -

Or again, in the inventory control decision as C.T. Horngrem (27)

points out and demonstrates:

(27) Charles T. Horngren op cit Pages 541, 544
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"Total annual expenses of inventory control are fairly
insensitive to moderate changes in order size."

The labour costs of storekeepers and material handlers of high value,
low volume goodé, are even less sensitive in the inventory decision
model and so the limits of éccuracy of measurement of such costs are
less critical. Sensitivity analyses can reveal the critical
variables that demand close attention. If the pay-off from a decision
model is shown to be highly sensitive to a given variable, effort
can Se spent in refining the measure of that variable. Such a
refinement could arise from adopting Richard Mattessich's (28)

- suggestion that by appreciating the degrees of accuracy that the
probabilistic model of measurement yields as against the deter-
ministic model, accountants could provide more useful information

for decision makers.

The general question could be posed as to whether too much emphasis
is being plaéed by accountaﬁts on the need for accuracy precision
and reliability. Is it necessary or economical to have absolute
accuracy down to the last penny? Robert Anthony (29) points out thét
accounting figures are approximations, some of them only rough
approximations as is the case with the measure of the probable
price at which a company car can be sold off or traded in.
Business decisions, he maintains, have often to be made with im-
precisé data., A critic of the accountants concern with:accuracy is
Leonard Spacek (30) whd‘comments that by an overconcern with
(28) Richard Mattessich. Accounting and Analytical Methods.
Richard D. Irwin Inc Ill 1964 Pages 80-81 and 247-250

(29) Robert N, Anthony. Management Accounting Texts and Cases
Richard D, Irwin Inc Ill 1970 Page 819

(3) Leonard Spacek "Can We Define Generally Accepted Accounting
Principles" in Readings in Accounting Theory. Ed Paul Garner
Kenneth B. Berg - Houghton Mifflin Coy Boston 1966 Page 82
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accuracy and precision they are losing sight of the substance of
accounting objectives. Bubb, Hussey and Smith (31) question whether
last-penny accuracy, probably justifiéd in stewardship accounting,
is required for managerial decision making. They point out that
_errors in fact do exist in accounting reports which are presenting
figures as though they were absolutely accurate. By giving coﬁr
sideration to confidence limits and confidence levels of the figures
they indicate a method of examining the effect of the build up of

error arising from projected calculations,

Accuracy of measurement has upper and lower bounds and an upper
bound of 1007 accuracy can be fairly readily perceived as being
ngither possible to-achieve nor necessarily essential. The lower
bound is somewhat more difficult to specify, a difficulty whicﬁ

can to some extent be oversome by considering the sensitivity of
various decision models to inaccuracies in information supplied. In
SPipe of the absence of general rules about this lower bound of
accuracy the A,A.A. Committee Authors (32) in conclusion comment
that it appears to be sufficient to assert that:

" accuracy may be interpreted-as a relevant quantifiéble
criterion for choosing among alternative accounting
structures," '

Work measurement has certain properties which may be viewed as
having importance to the measurement concept of management account=—
ing information systems and the contribution such.systems make to

decision making. Work measurement is a technique which matches

(31) P.L. Bubb M.K.Hussey & J.E. Smith "Just how accurate are
' your figures?" in Management Accounting September 1973 p.348

(32) A.A.A. Conmittee op cit Page 85
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Yuji Ijiri's (33) description of measurement in that it is an
assignment of numbers to objects in such a way that predetermined
relationé between numbers, i.e. incremental units of time are used
to achieve a faithful representation of given relations among
objects ~ objects being in this case, work tasks which aggregate to

the labour element variable of costing information.

The accuracy component of an accounting information system locks

in with a high degree of matching to the measurement structure

of work measurement., The requirement to take separate measures

of the sub-divisions or elements of production operations is a form
of detailed analogue which gives a high resulution of image or degree
of representation (see Barmes (34), Niebel (35) and Rotroff'(36).
Other systems of measurement such as sales value, yards pfoduced,
tons produced, may claim reliability in that the true value lies
within the range of the measured values, but by a separation of
actual working time from non-working time and by the use of rating
to refine observed times into basic or normalised times and by
consistent procedures for predicting rest periods and contingency
interruptions, work measurement can claim high levels of both

reliability and precision. Such procedures are described by

(33) Yuji Ijiri op cit Pages 21, 22

(34) Ralph M, Barnes. Motion and Time Study: Design and
Measurement of Work. John Wiley & Sons Inc. New York
5th Ed. 1963 Pages 359, 360.

(35) Benjamin W. Niebel Motion and Time Study Richard D. Irwin
Inc Il11 5th Ed 1973 Pages 293-299

(36) Virgil H. Rotroff Work Measurement Reinhold Publishing
Corporation New York (1959) Pages 36-39
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Barnes (37), Niebel (38) and Rotroff (39). The probabilistic
models of measurement as suggested by Richard Matessich (40) and
Bubb Hussey and Smith (41), do, in fact, form a part of the work
measurement system and values expressed as having limits of

accuracy at specific confidence levels, as explained by Barnes (42)

and Niebel (43), exemplify this approach.

An assessment of the validity of the claims in respect of different
properties of work measurement to add up to a system which is of
importance to measurement in the accounting information system is

contained in the next chapter.

(37) Ralph M. Barnes op cit Chapters 15 and 16

(38) Benjamin W, Niebel op cit Chapters 25 and 26

(39) Virgin Rotroff op cit Pages 39-49

(40) Richard Mattessich op cit Pages 80-81 and 247-250
(41) P.L, Bubb M,K., Hussey and J.E. Smith op cit

(42) Rélph'M. Barnes op cit Page 379

(43) -Benjamin W. Niebel op cit Pages 310, 318
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2.7 Comparability

In correspondence with the views of the A.A.A. Committee (44)
consistency and uniformity are viewed here as associates of the
criterion of comparability. Comparability is listed by Boris
Popoff (45) in his review of postulates principles and rules, as a
communication principle. He suggests that information reported in
different accounting periods should be based on consistent accounting
measures so that representative compérison can be made between one
time period and another. Comparability would appear to depend on
like events being reported in a like manner; or there being a one to
one match Between ghe assignment of numbers or symbols to objects of
similar dimension in different periods irrespective of the accuracy
of the assignment of the numbers themselves. The postulate that
Maurice Moonitz (46) derives in relation to consistency is that:

"The procedures used in accounting for a given entity should

be appropriate for the measurement of its position, and

its activities should be followed consistently from period
to period."

This confinued use of the same rules and procedures by the same
company over time, is extended by Richard Mattessich (47) who in his
derivation of basic assumptions deduces consistency rejquirements not
 only for the same entity over different time periods but for different
éntities over the same time period‘and other combinations of
differences in time ﬁeriods or entities that may arise. William J,

Vatter (48) regrets the lack of consistency in the treatment of

(44) The A.A.A. Committee op cit Page 85

(45) Boris Popoff = "Postulates Principles & Rules" Accounting
and Business Research, Summer 1972 Pages 186 and 187

(46) Maurice Moonitz "Accounting Postulates" Readings in
Accounting Theory Ed Paul Garner and Kenneth Berg Houghton
Mifflin Co. Boston 1966

(47) Richard Mattessich op cit Page 46

(48) W.J. Vatter "Postulates and Principles" Readings in Accounting
Theory Ed Paul Garner & Kenneth B.Berg Houghton Mifflin Co.1966
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entities at the hierarchical level of the whole company and regards
the difficulty of making comparisons between companies as a real
| problem in accountancy; a view from which can be deduced that the con-
sistency of treatment of internal entities is a desired objective.
The emphasis on consistency does not mean that accounting methods
once édoptéd, must never be changed. The A.A.A. Coﬁmitteé 49),
and others, warns that strict uniformity over time i.e. the continued
use of. the same rules and procedureé over time could limit the type
of information made available for special decisions, for example in
the long'rangé planning area or in a pricing decision., Uniformity
it seems; may be breached, provided that the changes in the method
‘adoﬁted by the accountant follow a common consistency of approach

and add to the usefulness score of the information by, for example,

increasing the comparability.

The question is raised as to what is the basic for the concern over
comparability and consistency in the accountancy information system.

Is it a component of usefulness to the decision maker or does it lack
significance within the.decision process? It might be that the

concern for consistency is a manifestation'qf_the systems theory
concept of growth through internal elaboration, of an attempt to

reach higﬁer levels of differentiation and organisation as an end

in itself wifhin the system. Because the accounting iﬁformation-systeﬁ
uses measures and these measures are quantitative; because it measures
specific entities at finite time intervals within a concept of
continuity, the momentum of internal conservation rather than the
needs‘of deéision makers may carry the system as of its owﬁ accord to

adopt the continued use of the same rules and procedures.

(49) The A.A.A. Committee op cit Page 86
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a reference to the nature and type of decisions already identified
might indicate the needs of the decision maker for comparability
based on consistency and uniformity. The non routine decision
associated with formulating major plans and policies may be less
dependent on comparability of entities over time periods. The
problem solving question about choosing the best of several ways
of doing a job; or of which particular make and design_of machine
tool to acquire, although requiring a consistent method of eval-
uation to be applied to the alternatives, do not necessarily need
té use the same ﬁodel rules and procedures used in an earlier
period., However, if the policy decision is concerned with the
continuity or termination of one entity as against another within
the enterpriée and if the prediction of future performance is
build on a projection of past performance, then comparability
based on consistency and uniformity of rules and procedures of
measurement would have a stronger claim for importance. Decisions
concerning evaluation of performance, decisions which are dependent
on the analysis of variance, however, are by their very nature
even more dependent on consistency of rules and procedures of

measurement.

The extent to which comparison, ﬁatching like with like, can be
made between entities such as departments, cost centres, or jobs
and operations over time periods, would seem then to be an
important indicator of the usefulness of information to decision

makers over a wide range of decision models. William J. Vatter's (50)

(50) William J. Vatter op cit Page 31
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view of consistency is that it is a doctrine based on the idea
that usefulness of information is related to comparability.

From the various sources referred to it is fair to reach a con-
clusion that'the mosf appropfiate accounting system will be that
which besf facilitates comparisons in a specific context, and that
the criterion of comparability warrants heavy weighting when

assessing the benefits of different information systems.

The methodology of work measurement is seen to be a set of rules
and procedures fof measurement which have a high degree of
uniformity and consistency matching that advocated as a beneficial
property of an accounting system. According to writers on: the
“subject, time study is regarded as the basis of most of work
measurement and the same sequence of steps in carrying a time study
as sét out by Michael Avery (51) is also advocated by Barnes (52),

Niebel (53), Currie (54) et al.

Given some degree of variation in the scales used for rating which
in any case have been narrowed extensively in recent years and
some flexibility in the approach to compensating rest allo&ance;
the methodology of the individual steps of workAmeasurement as
advocated by these writers is also seen to have a high degree of

consistency and uniformity.

(51) Michael Avery Time Study Incentives and Budgetary Control
Business Publications London 1964 Page 43

(52) Ralph M. Barnes op cit Page 353
(53) Benjamin Niebel op cit Chapters 14, 15, 16

(54) R.M. Currie. Work Study Pitman 1960 Pages 108 and 109
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2.8 Obj ectivitz
The A,AcA. Committee authors (55) suggest that verifiability,
neutrality, traceability, are associated with objectivity to form
a set of properties related to the measurement process. Indiv-
idual writers also focus on objectivity with verifiability,
neutrality and traceability as supporting characteristics of
objectivity. Glen Johnson and James Gentry (56) indicate that
accountants use various kinds of evidence to support their
information output but that:

"The best evidence in the eyes of the accountant is that

which is most objective, that is, that which is least

influenced by personal opinion and judgement.... In

‘short, accounting data should be verifiable and free

from bias." '
Paton and littleton (57) are referred to both by Paul E. Fertig (58)
and Harold E., Arnett (59) as linking freedom from distortion by
personal bias and verifiability as a basis for objectivity of
accounting measures, and are quoted as saying that objective
evidence 1is:

"eees evidence which is impersonal and external to the

person most concerned in contrast with that person's

unsupported opinion or desire."

(55) The A.A.A. Committee op cit Page 87

(56) Glen L. Johnson & James A, Gentry — Finney & Millers
Principles of Accounting Prentice-Hall Inc. New Jersey 1970

(57) W.A. Paton and A.C. Littleton An Introduction to Corporation
Accounting Standards Monograph NO.,3 Ann Arbor, Michigan,
American Accounting Association 1940 Pages 18 & 19

- (58) Paul E, Fertig "Current Values & Index Numbers: The Problem
of Objectivity" in Research in Accounting Measurement

Ed Robert J. Jaedicke et al American Accounting Assoc-—
iation 1966 Page 138

(59) Harold E. Arnett "What Does Objectivity Mean to Accountants?"
in Garner and Berg op cit Page 180
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T.A. Lee (60) presents a view that accounting is not merely a
mechanical process but is a social service which through  its
systems and information provision has an impact and influence on
human behaviour. He suggests users of accounting information
will only allow it to influence their behavioﬁr if they have con-
fidence in its reliability and in the processor's objectivity:

"The credibility of the information rests largely on the
credibility of the information process and processor,"

Presumably when he speaks of behaviour being influenced in a
positive manner ﬁowards échievement of organisational goals. he

is not_nécessarily implying only a nil response if the information
is perceived to be biased. Behaviour, indeed, seems to be in-
fluenced not infrequently in a negative manner and dysfunctional
to achievement or organisational goals, if the information or the
processor is perceiyed by the user to be biased againsé him or

his section.

Adrian Buckley and Eugene McKenna (61) in their review of those
theories of behavioural scientists most related to budgetary control,
abstract from those theories a stated need for legitimacy of
standards and further more that the derivation of those standards
must be understood by those affected. Although writing about
external information systems Boris Popoff (62) derived a requirement
necessary to achieve fairness to affected parties the principle

of which may be considered applicable to internal information systems.

(60) T.A. Lee op cit Page 225
(61) Adrian Buckley and Eugene McKenna '"Budgetary Control and
Business Behaviour” in Accounting and Business Research

Spring 1972 Pages 137-150

(62) Boris Popoff op cit Page 184
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He suggests that analysis and interpretation should be neutral in
the face of conflicting interests and that only accounting reports
which reflect "truth" of economic entities can be said to achieve

fairness to affected parties.

Harold E. Arnett (63) whilst accepting these various definitions

as a satisfactory basis for further analysis maintains they are

not operational in content and he searches for extended definitions
having a more operational content. He finds statements which add up
to an assertion that:

"....a financial transaction can be said to be objectively

determined when there is both a definitely established

event (bargain or exchange) and an accurately measureable

amount (quantitative expression of the transaction in

money)".
A further requirement is that the transaction should be the result
of "arms length" bargaining between genuinely independent parties
- and that the origins of recorded transactions can be examined and
substantiated by an independent investigator. Arms length trans-
actions were originally those between independent and unrelated
buyer and seller but the arms length transaction has now become

a concept of standard of fairness of values determined by other

means such as a concensus view or the going market rate.

Harold E. Arnett (64) exemplifies an operational broadening
the objectivity criteria by referring to depreciation accounting
whicli aims to be objective and yet is not the result of an "arms

length"” transaction, neither can the amount often be calculated,

(63) Earold E. Arnett op cit Page 181

(64) 1Ibid Page 185
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The data is apparently objective as long as it is not dicta;ed by
managerial whim, is not derived carelessly, but is determihed
intelligently.by say, engineering estimates of physical life,
adjuséed by factors such as obsolescence. This, together with
other exampies which are not consiétent with thevmore riéid
definitions leads Arnett (65) to conclude that the usefulness
concept apééars to be the cohesive force holding all approaches
together. |

"Apparently then any data which are considered useful are

objective to accountants provided they are substantiated

or capable of being substantiated by an independent

party."
Paul E. Fertig (66) finds some statements which also imply that
there is a trade off between degrees of objectivity and increase
in usefulness; that "usefulness is somehow subs;itutable for
objectivity." He maintains however that it is surely more acceptable
to think of objectivity as contributing to usefulness, and he
quotes Patons and Littleton's (67) view that there are varying
degrees of objective determination and that the most objective

facts can be given preference and efforts can be made to upgrade

the lesser objective data.

The A.A.A. Committee Authors (68) conclude that increased
verifiability or objectivity is a desirable property to be looked

for in a measurement system perhaps carrying a greater weighting

(65) 1Ibid Page 188
(66) Paul E, Fertig op cit Page 140
. (67) Paton and Littleton op cit Page 19

(68) A.A.A. Committee op cit Page 88
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in an external system than in an internal system. On balance
the conclusion can be drawn that objectivity is of sufficient
importance for it to be considered by users as one of the

measures of usefulness of the system.

The Authors of the A.A.A. Committee (69) also quote Ijiri and

Jaedick's (70) note that objectivity is affected by the measure-

ment procedure and its specification of rules, the skill of the

measurer and his personal bias. The Committee suggests that:
"if the measurement rules are specified in great detail
little will be left to the judgement of the measurer in
applying the measurement rules."

and that this greater detail, together with less subjective

judgement will lead to easier verification.

Thus the detailed specification of measurement rules which is a
feature of work measurement not only contributes to comparability
but in the sense that it leaves less to the judgement of the
measurer it also contributes to objectivity. A further contribu-
tion of the procedure is that the detail leads to easier trace-
ability and verifiability. It is not the record per se which is
significant but the detail; for example records may be available
to the accountant, of labour cost per object in the form of piece
work contracts,but because of their simplistic nature it is less

easy to trace and verify such measures.

(69) 1Ibid Page 88

(70) Yuji Ijiri and Robert Jaedickes'Reliability and
Objectivity of Accounting Measures" The Accounting Review
Vol. 41 No.3 (July 1966) Pages 476-477
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Virgil H. Rotroff (71) and the I.L.O. Publication on Work Study
(72) give some indication of the personal qualities réquired of
work measurement practitioners and include sincerity - honesty -
emotional stability and integrity in their list of qualities
which contribute to the freedom from bias in the measurer.
Given the normative form of training within its semi~professional
context and by practising the acquired skills and methodology,
the measurer may consequently be expected to be independent of
the whims of management or of the parties performing tasks, and
consequently to generate confidence in his objectivity. The
position and role of the work measurement practitioner within the
organisation also contributes to objectivity in that normally
the position is a neutral one in which he is freed from any felt
need to exercise power, to win or score over other parties and

in which he has the opportunity to see different points of view,

This review of the measurement activity of the management account-
ing information system and of its properties has traced the most
direct links across the interface with the work measurement
system. These properties are grouped into classifications of
accuracy, comparability and objectivity and as such may be
observed as variables existing to some degree or other within

information systems for decision makers.

The other activities of a management accounting information system

viz problem specification, transmission and response together with

(71) Virgil H. Rotroff "Work Measurement" Reinhold Publishing
Co. New York 1959 Page 185

(72) International Labour Office "Introduction to Work Study"
I.L.0. Geneva 1964 Page 54
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their respective properties are viewed here as having less direct
links with the work measurement system. They are not regarded

as being without influence on decision makers but their origin

of influence lies outside the work measurement system and is partly
within the accounting system itself and partly within the organ-
isa;ional system surrounding the decision maker. Consequently,
they are regarded as external variables to be either held constant
or monitored and their nature and role in the research design are

examined in Chapter Five.

2.9 Management Accounting and the Small Business

This analysis of managemeﬁt accounting informafion systems and
the identification of the links between them and work measurement
has been based on general literature and research covering a wide
range of company size. It is appropriate to examine whether the
techniques of management accounting are thought to be applicable
iﬁ small business units and.are in practice used by them. The
Bolton Report (73) includes costing and control information as
techniques which have a potentially beneficial use in small
business in.spite of the constraint that size might have on
managerial skills. The way in which small business can gain from
the use of accounting and cost control systems is described énd
discussed by such authors as Reddington (74) who maintains that
control is essential to the prosperity of the small business and

that accountants should provide the comunication channel between

(73) Bolton J.E. Report of the Committee of Inquiry on Small
Firms London H.M.S.0. 1971

(74) Donald A. Reddington "Control Methods for Small Business"
Management Accounting (US) 1973 Vol.55 Pages 15-17
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the decision making process and the report of the operational

results,

Wood (75) suggests how accountants can help small firms develop
bedgetary control as a tool of management for guiding a small
business on the right lines and stresses the need for systems
of cost control of labour, ideally with standards based on work
study data. Victor Parker (76) writes that one of the most
important matters for the furniture manufacturer, is to ensure
that~he,understaﬁds the effect of all his activities on cost so that
at the end of his accounting period he can see his financial
position and why it has occured. In emphasising the importance
of costing whatever the size of business he suggests that this
review needs to be done even if the firm is too small to employ

a full time accountant.

Gary Luoma (77) in his research into the use of accounting
information by small and medium manufacturers found that in
practice accounting data are used beneficially by management

only on a minor scale in certain decision areas and that the
sophisticated manipulation of accounting data by linear programm-
ing and other mathematically orientated techniques is not generally

encountered. However, he recommends that as research has shown

(75) E.G. Wood "Room for a Good Little 'un'" Accountancy 1973
Pages 17-21

(76) Victor Parker Costing in the Furniture Industry. Pergamon
' Press 1965 Chapter I Pages 1-10

(77) Gary A. Luoma Accounting Information in Managerial
Decision Making for Small and Medium ManufactuYers.
Research Monograph 2 National Association of Accountants
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that the application of theory and techniques of managerial
accounting can be highly useful in.the managerial decision
making process, many small and medium sized firms should begin
toluse_more of the concepts, theory and techniques, at the
unsophisticatéd level, in order to achieve greater benefit from
their decision making. He suggests that this stage be accom
plished.before attempting to use the more sophisticated tech-
niques. Other research, carried out by Jones and Awad (78), into
the use of "modern" or "new" techniques of management accouﬁting
by small manufacturing firms also found that sophisticated
techniques Such‘as linear programming were not as widely used
as might be éxpected. However, more use was made of basic
techniques in that almost two thirds of ;ompanies in the
.sample used operating budget techniques and half the companies
used standard costing and cost-volume-profit analysis.

Swann (79) in a U.K. study in 1970/71 found a comparatively high
utilization (between 257 and 407) of such techniques as cost
control, production planning and work study by small businesses.
There was a statistically significant lower utilization of other
more sophisticated techniques, such as operational research, which
indicated in his view an emphasis on techniques which provide Basic
data essential for day to day management of production. The
observations and conclusions of the foregoing reseérchers and

authors indicate in the main that the techniques of management

(78) Gardner M. Jones and Saber A. Awad "The Use of Accounting
Techniques in Small Firms'. Management Accounting (U.S.)
February 1972 Pages 41-43

(79) K. Swann "Management Attitudes and Techniques in the
Small Company" unpublished Thesis, University of Bradford
1971
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'

accounting is applicable in small business units and is used in
practice by a sufficient number of them to provide a basis for
research investigation. As such they confirm the casual
empirical identification of applicability and use, made by the
authdr_of this report in the course of his early involvement in
management development in small business units in the North East

of England.,

2.10 Summarz

. This chapter in examining management accounting and its links
with work measurement, first of all defined management account-
ing and its objectives in terms of the assistance it aimed to
provide to meet the different requirements of decision makers
such as performance evaluation and problem solving. Two
particular sections of management accounting, budgetary control
and standard costing, were then considered and an initial
felationship with work measurement was established. The separate
activities of a management accountiﬁg information system were
then set out together with the criteria or properties thought to
be beneficial to decision makers. The activity of measurement
and its constituent properties of accuracy, comparability and
objectivity were then analysed in depth and links between these
and certain elements of work measurement were brought into sharp
focus. The examination of other activities such as transmission
and response, thought to be less directly linked with work
measurement was deferred until later., Finally the appliéation
of the technique of maﬁagemént accounting and its properties,

to the field of small business was examined and seen to be

relevant to this area.
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CHAPTER III

WORK MEASUREMENT AND ITS CONTRIBUTION TO MANAGEMENT ACCOUNTING

3.0 Work Measurement and Management Accounting

Chaptér II examined the characteristics of management accountiﬁg
systems in order to distinguish the criteria of internal management
accounting systems thought to be beneficial to decision making.
This identification of properties revealed that some of these
properties namely accuracy, comparability and objectivity, have

a direct link with certain elements of work measurement which
complement and contribute to them. These links héving been
proposed, Chapters IIT and IV ﬁOW examine their origin as
elements iﬁ work measurement so as to enquire into their nature
and the validity of their contribution to the managerial account-
ing properties. In order to assess the contributory nature of
these elements and to search for other relevant contributions

the earlier development and current state of work measurement

are analysed in some detail. The framework for such an analysis
is shown in the following matrik, where the individual units
which comprise the work measurement system are listed and where
suggested contributory links with relevant management accounting

properties are marked:-



TABLE 1

Potential Links Between Properties Of

Works Measurement And Management Accounting

72

~ Management
Work Accounting . . ..
Measurement Accuracy Comparability ObJectly1ty
Element Division and
Recording X X
Timing Methods X
Rating X X X
Allowances X X
Predetermined Motion
Time Systems X X
Training & Recruitment
of Practitioners X X
Experience of
Practitioners X

Two areas of knowledge are examined on the basis of this matrix

of contributory links.

The first area, which is examined in this

chapter, is what authoritative writers in the field consider to

be the substantive body of theoretical knowledge of work measure-

‘ment, modified and refined by the analysis of a number of

researchers. The second area of knowledge, which is examined in

Chapter IV is that of the state of work measurement in practice -

the empirical perception of the technique of work measurement and-

its parameters and sub systems.
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3.1 Historical

In considering the validity of the claims in respect of different
- properties of work measurement to add up to a system which is

of impoftance to the measurement activity, and‘its character-
istics of accuracy‘compafability and objectivity,of the management
accounting information system reference is now made to the origin
and subsequent development of work measurement. There 1s general
- agreement between such writers as Barnes (1), Karger and Bayha (2’
Niebel (3), and Whitmore (4) that the modern and first definitive
approach to work measurement was by F.W. Taylor at the Midvale
‘Steel Works in the 1890's. At the same time they acknowledge

the earlier example of time studies by M. Coulomb and Jean
Perrénet in the 18th Century and Charles Babbage in the 19th

Century.

An early feature of Taylor's approach was the breaking up of the
work assignment into small divisions of effort known as elements.
Over several years this approach had been extended and refined
and, as reported by Karger & Bayha (5) and Barnes (6), was
promulgated by Taylor to the American Society of MEchaniqal
Engineers in 1912, He divided time study into the two broad

divisions of analytical activity and constructive activity.

(1) Ralph M, Barnes. Motion and Time Study: Design and
Measurement of Work John Wiley New York 1963 Pages 10-15

(2) Delmar W, Karger and Franklin H. Bayha. Engineered Work
Measurement Industrial Press New York 1966 Pages 3-8

(3) Benjamin W, Niebel. Motion and Time Study, Richard D.Irwin
Homewood Inc., 1972 Pages 9-17

(4) Dennis A, Whitmcre. Work study and related management Services
Heinman London 1968 Pages 3-6

. (5) Karger and Bayha op cit Pages 4/5

(6) Barnes op cit Page 10
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Analytical activity comprised dividing the task into simple and
essential elementary movements and recording the timings of the
best method of making each movement. The analysis was carried
fufther by‘a study of unavoidable delays to production, of the
effect of the newness of a job to a worker, and of the timing and
extent of rest periods. Taylor's cdnstructive division of time
study consisted of classifying and recording frequently used
elementaryAmOQements into suitable groups from which the set of
motions required for almost any task could be selected and the

time required compiled. Also the analysis usually gave opportunity

for constructive modification of inadequate tools or conditions.

Thatbimportant and difficult part of work measurement concerned
with evaluating the performance of the person during the time
when work is being measured is known as rating and one of the
first references to formalised rating appears to be to the work
of Charles E. Bedaux, According to Barnes (7) the time study
procedure used by Charles E. Bedaux a;ound 1916 included both the
rating of the operator's skill and effort and the use of a
standard table of fatigue allowances. The Bedaux method was to
use a point system where an operator working at normal pace
would be rated at 60 points to the hour whilst an operator
respbnding to incentive péyment would have a performénce of 70 to
80 per hou;. Barnes (8) suggests this was a definite improvement
over the earlier and informal method of rating operator performance

which was to arbitrarily select appropriate watch readings

(7) 1Ibid Page 382

(8) 1Ibid Page 382
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according to whether the operator was judged to be working at a
fast tempo or a slow tempo. Barnes (9) refers to a further develop-
ment of rating, the Westinghouse or LMS systemA(Lowry Maynard
& Stegmerten), which was a four factor system for rating
operator performance levels which was used in the mid twenties.
The four factors to which a numerical value was awarded were

skill, effort conditions and consistency.

. Another significant development of work measurement of the inter-
war years Qas the application of statistical theory to time

' study on textile machines which was the beginnings of activity
sampling. This was a technidue suitable for providing infor-
mation about proportions of delays working time and machine

utilization, faster,and at less cost than by watch methods.

Niebel (10) points out that since the days of Taylor, management
has realised the desirability of assigning standard times to

various basic motions that occur in activity and he acknow-

ledges the work carried out independently in the inter—war years by.
W.G., Holmes, Harold Ergstrom at GEC, and A.B., Segur, to develop
synthetic basic motion times. The authors of the ILO (11)

text refer to the development of a number of systems of
predetermined motion time standards such as Methods Time

Measurement, Work Factor and Basic Motion Times. These various

(9) 1Ibid Page 382
(10) Niebel op cit Page 417

(11) International Labour Office, Introduction to Work Study
I.L.0. Geneva 1964 Page 298
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systems were generally compiled from the frame by frame analysis
of a large number of film studies of each movement of a wide

variety of tasks.

Stop watch procedures and time recording machines have also been
used to establish synthetic standards - see Niebel (12).

Karger & Bayha (13) point out that the M.T.M. approach joins
together the time study approach of Taylor with the motion

V analysis philosobhy of the Gilbreths to which is then added the
concept of performance rating. In all they suggest this produces
an effective procedure to analyze any normal operation into the
basic motions required to perform it and assigns a time standard
to that motion., Thus synthetic basic motion times can be
compiled for activity accurately and more quickly than waiting
for actual production runs to be timed by stop watch or other

means.

3.2 Contemporary Work Measurement and Management Accounting

Consideration is now given to those aspects of the contemporary
scene of the management science of work measurement which have
a particular link to the characteristics of management accounting

information systems.

3.3 Element Division and Recording

Writers such as Barmes (14), Niebel (15), Currie (16) and

(12) Niebel op cit Page 420

(13) Karger & Bayha op cit Page 48
(14) Barnes op cit Pages 358-361
(15) Niebel op cit Pages 295-299

(16) R.M. Currie. The Measurement of Work. British Institute
of Management 1956 Pages 32-34
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Whitmore (17) agree that in carrying out the work measurement of aﬁy
operation the procedure requires the division of the operation into
elements and a record making of the method used. They point out
that the division of the operation into elements provides certain
facilities in the whole measurement procedure. It increases the
value of the study by providing the facility for discreet portions
of the operation to be studied rather than merely providing a
record of the total time required per cycle to do work. This

for instance, provides the opportunity to check that all the
elements being performed are necessary and to be included in the
measurement assigned. It enables machine time to be separated

from manual time, Hand time is more variable and harder to
determine precisely and is separated in order to contend witﬁ this
difficulty. The opportunity is created to divide constant
elemenfs,_those which are independent of the piece being worked on,
from those variable elements where the time will vary according to
the characteristics such as size or weight of the particular piece.
Again as Karger & Bayha (18) indicate, the procedure of a Pre-
determined Motion Time System such as M.T.M. requires the analysis
of a manual operation into the basic motions required to perform it
and the conditions under which it is performed recorded so that the

appropriate predetermined time standard is assigned to that motion.

The division of an operation into elements and the requirement to
take measures of these elements by incremental units of time links

with management accounting information systems in that it has a

(17) Whitmore op cit Pages 61-62

(18) Karger & Bayha op cit Pages 50-51
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close match with Yuji Ijiri's (19) concept of measurement. This

is an assignment of numbers to objects so that the predetermined
.relations between numbers are used to achieve a faithful
representation of given relations among objects. In this case the
objects are work tasks which aggregate to the labour content of
costing information. The opportunity that arises to check that

all elements being performed are in fact, necessary to be
included in the measurement increasés the extent to which there

is a faithful representation of the relations between given objects

- work tasks - and the time allocated to them.

This division into elements is also compatable with Emery's (20)
concept of increasing accuracy of control information systems
arising from a more detailed analogue giving a higher degree of
focus than an aggregate analogue. It meets his suggestion

that decision makers may require measures which are fine enough

to distinguish between different types of the same product.

This contribution of work measurement to management accounting
information systems is qualified however by the view, see
Whitmore (21) that errors arising from the attempt to measure
individual elements of a short duration may aggregate to a lesser
than accurate total than if overall measures of a work cycle had
been taken, He consequently suggests that such errors be
(19) Yuji Ijiri. Foundations of Accounting Measurement.

A Mathematical Economic & Behavioural Inquiry - Prentice Hall

Inc. New Jersey 1967

(20) James C. Emery. Organizational Planning & Control Systems
Theory and Technology. Macmillan London 1969 Pages 98-107

(21) Whitmore op cit Page 61
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minimised by recommending 0.1 of a minute as does Currie (22)

as the.smallest fractional length element to measure in con-—

trast to elements of 0.04 minutes as suggested by Niebel (23)

and also by Mundel (24). The possibility 6f error is also min-
imised if the elapsed time check, as recommended by Whitmore (25),
Currie (26) and Niebel (27) is carried out. When elements and
cycles are being timed continuously such a check compares the
summation of individual readings with a separate clock or

watch reading of thé elapsed time from start to finish of the

study.

Barnes (28) and Niebel (29) stress the importance of having a
careful record of the method used, the presence and location of
tools and fixtures, the materials used and conditions surround-
ing the job in order to ensure the value of the study as a source
of data for symthesising standards on similar jobs in the future.
Niebel (30) emphasises the recording of conditions as having a
definite relationship to allowances of time for personal needs
and fatigue and the need for compafison with possible changed

conditions either of a permanent nature or of a temporary nature

(22) R.M. Currie. Work Study. British Institute of Management 1972
Page 137

(23) Niebel op cit Page 298

(24) Marvin E. Mundel. Motion and Time Study Prentice Hall
New Jersey 1950 Page 320

(25) Whitmore op cit Pages 89-90

(26) Currie op cit Pages 38-39

(27) Niebel op cit Page 319

(28) Barnes op cit Page 358

(29) Niebel op cit Page 295

(30) 1Ibid Page 296
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as with climatic conditions. Mundel (31) as well as referring
to increasing the value of a time study for future determination
of time values for synthesised standards, points out:

"The actual practice is not 'static and as time passes,
almost invariably changes. Without an adequate des-
cription of what was timed there is no means of
evaluating a change."
The link between the work measurement requirement of careful
recording and the management accounting system lies in that such

comparison, matching like with like, is an indicator of the use-

fulness of information to decision makers.

Matching like with like in work task entities across depart-
ments or between the same operation over time periods is

helped by this feature of careful recording. Furthermore, this
type of matching is the nature of comparability that Vatter (32),
Popoff (33) and the authors of the AAA Committee Report (34)

consider to be a characteristic of useful information.

3.4 Timiﬁg Methods

The timing devices required to establish observed time values of
an actual operation are generally of three types, stop watches,

motion picture cameras, and time recording machines. Barnes (35)

(31) Mundel op cit Page 317

(32) William J. Vatter "Postulates and Principles" in Readings
in Accounting Theory Ed Paul Garner & Kenneth B. Berg
Houghton Mifflin Co. Boston 1966 Page 31

(33) Boris Popoff - "Postulates Principles & Rules'" in Accounting
and Business Research Summer 1972 Pages 186-187

(34) Report of the Committee on Concepts and Standards of Intermal
Planning and Control. American Accounting Assoc. The Account-
ing Review October 1974

(35) Barnes op cit Page 350
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suggests that the stop watch is the most widely used timing device
for time study and both he, Niebel (36), and Karger & Bayha (37)
indicate that the decimal minute watch, where the large hand
makes one revolution per minute and each of the 100 divisions on
the dial therefore shows 0.0l minutes, is used more than any
other for time study work and is adapted to both the continuous
and snapback methods of recording. The watch is kept running
from beginﬁing to the end of the operation in the continuous
method and the time is recorded at the end of each element.
Individual element times are obtained by successive subtrac-
tions after the study is complete. In the snapback method of
recording the watch is simultaneously read and snapped back to
zero at the completion of each element and the element times are
entered directly on the time study sheet without the need for
' subtraction; An additional watch is often used to carry out the

total elapsed time check,

Multiple stop watch holders have been designed to enable the
analyst to attain even greater accuracy. Mundel (38) describes
how by means of a mechanical linkage between the watches ome watch
can be stopped at the end of an element and another started.
Whilst that reading is being recorded the other watch continues
measuring the next element and so on. Element times are obtained

later by subtracting alternate readings. Niebel (39) reports that

(36) Niebel op cit Page 280
(37) Karger & Bayha Page 457
(38) Mundel op cit Page 331

(39) Niebel op cit Page 281
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most stop watches are produced ﬁith accuracies of plus or minus
0.025 minutes over 60 minutes of operation whereas U.S. Government
'SPeCifications of stop watch equipment allow a deviation of
0.00S-minutes per 30 second interval. 1In order_to assume con-
tinued accuracy of reading he says that proper maintenance and

regular checking are essential.

One alternative to the stop watch is a synchronous motor driven
motion camera operating at a speed of 1000 frames per minute to
time the elements of an operation. Barnes (40) explains that

the time taken for each element of the operation can be measured

in thousandths of a minute and that by projecting the film at

the exact speed at which the film was taken the operator's per-
formance can be related to standard performance. A time lapse
"drive may also be used tovtake pictures at 100 frames per minute.
Mundel (41) refers to these two methods of camera technique as
"full" use of camera at 1000 frames per minute and "partial" use

of camera at 100 frames per minute. He claims advantages for these
methods in that they are not "interpreted data" as with a stop watch
method and they provide an objective record which can be

reviewed later by anyone. Niebel (42) suggests there is increas-
ing use by industry of cameras for assigning time values with the
development of synthetic time standards and as én improved means

of accomplishing a fair and accurate job of rating performance.

(40) Barnes op cit Page 352
(41) Mundell op cit Page 346

(42) Niebel op cit Page 283
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Time Recording Machines according to Karger and Bayha (43)
have been developed by a number of different companies to
utilize, in shop floor studies, the technology originating in
research laboratory type work measurement devices. They generally
récord to hundredths of a minute on paper tape which is punched
in respoﬁse to a keyboard held in the observers hand elapsed
time being determined‘by sealing the tape after the study is
completed., Karger and Bayha (44) also refers to a machine with a
0.001 minute element capability and a Pace Simulator to éssist
in operator comparison.' Mundel (45) refers to time study
machines as "a sort of compromise between a stop watch and a
camera" and that their chief advantage is that the observer using
his'fingérs only to‘operate the keyboard as a means of recording
the time of the element has more freedom to observe the pace of the
job. He emphasises the greater opportunity for accuracy,
‘particularly with small elements, of time study machines and
cameras but suggests that in competent hands:

"even seemingly complicated stop-watch methods produce

results of satisfactory accuracy on elements of typical
size,"

In considering how many cycles of the operation should be timed
by thgse various devices to attain a satisfactory level of
accuracy Mundel (46) explains that there is bound to be some
variation in reading to reading for any element even at the same

nominal performance pace of the operator:

(43) Karger and Bayha op cit Pages 462-463
(44) 1Ibid Pages 462-463

(45) Mundel op cit Page 346
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"This variation will be caused by the following random
variations among other causes:-

(1) 1In opéfator movements
(2) 1In the position of parts worked with
(3) 1In the position of the tools used

(4) In the slight errors in watch reading."

He indicates that for any observed pace increasing the number of
observations of times from 5 through‘to 15 cycles will produce a
‘more stable average and that what constitutes a reliable sample of
readings may be mathematically determined. He suggests in order to
limit the number éf readings:

"If would be reasonable to require enough to make the

chances 95 out of 100 that we are within 57 of the true

average for the element at the pace at which it was
performed.”

Niebel (47) comments that the number of cycles to be spudied to

arrive at.an equi;able'standard cannot be completely governed by
statistical practice as the number of times the operation is

performed per year as well as its cycle time influences the number

of cyclés that can be studied from an economic standpoint. He
supports this view by quoting tables used by two different companies
which are used as guide lines for their time study men in the

number of cycles to be‘observed. Niebel (48) however, in common

with Barnes (49) and Mundel (50) does demonstrate how (a) the probable

"accuracy of a sample of timings, and (b) the number of cycles to be

(47) Niebel op cit Page 310
(48) 1Ibid Pages 310-318
(49) Barnes 6p cit Pages 364-378

(50) Mundel op cit Pages 335-336
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studied to assume a reliable sample, may be determined by
application of statistical theory of the normal frequency dis-
tribution so that practitioners can calculate the number of

cycles required for given levels of confidence and error.

Timing methods contribute strongly to the requirements of both thek
precision and reliability aspects of the accuracy component of
management accounting information systems. Precision is enhanced
by the consistency in performance of high quality timing devices
provided they are properly maintained. The reliability aspect of
accuracy isAreinforced, on the one hand by applying statistical
theory to determine a sample size to give a faithful represen-—
tation of the objects and on the other by the opportunity for
calibration of the timing devices against a standard so that they
are not merely consistent and precise but also are giving true or

standard readings.

Allan (51) whilst commenting that timing is the most accurate

part of work measureﬁent mentions the work of Winston Rodgers at
Actén College and quotes Mundel to support his view that timing

"is still open to criticism because of the variations in readings

of experienced practitioners £iming test elements and the greater

use of the less accurate "snapback" method as against the

"continuous readings" method. Mundel (52) however, was reporting the

study of Irwin Lazarus (53) when he stated that the difference in

(51) W.G. Allan "Work Study and Worker Remuneration" unpub=
lished M.Sc Thesis, University of Strathclyde Department
of Industrial Administration 1970 Page 71

(52) Mundel op cit Pages 332-333

(53) Irwin P. Lazarus "Nature of Stop Watch Timing Errors"
© Advanced Management Vol.l5 No. 5 May 1950
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the averagé error between the th methods was of statistical
significance but then went on to poipt out that even the larger
of the two gyerage errors is not large enough to be of practical
significance and that in distinguishing between the two concepts
of significance:

"We may conclude that in competent hands either.of these
two methods is satisfactory, in as much as the error is

not large enough to influence any of the subsequent
calculations.”

3.5 Rating

The mean observed time for an element which has been derived by
timing a sufficient number of cycles does not necessarily
represent the time for an average or normal man to do the job
when working at an average pace. To arrive at such a time, the
time taken by an abové average performer must be increased to
thét required by a normal worker and the time taken by the

lower than average performer reduced to the value representative
.of normal performance. Various definitions of the average
operator are_given which include such broad terminology as
""qualified émployee" and "effective utilization of time" which

in themselves require further definition.

The concept is demonstrated in a less qualitative way by Niebel
(54) and Barnes (55), both of whom illustrate that in a random
selection of a large number of employees the frequency dis-—
tribution of performance would approximate the normal distribution
curve. They quote the results of Ralph Presgraves (56) analysis
that the ratio of the variation between the best and worst

(54) Niebel op cit Pages 327-328

(55) Barnes op cit Pages 389-395

(56) Ralph Presgrave Dynamics of Time Study 2nd Ed McGraw Hill
- Book Co. New York 1945 Chap. 10 '
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performance in such a situation is seldom greater than 2 to 1

in practice, and that there is reasonable dependability in a
2;5;1 range. Niebel (57) shows that in such a distribution with
100 taken as the average performance rating then 68 per cent of
the people would be within plus or minus one sigma limit or
between performance rating values of 87 and 113 or that 96% of
people would be between performance rating values of 74 and 126.
The performance rating task of the time study observer then is to
observe the performance of the operator during the study and

judge its equivalent point on such a distribution.

This performance rating is regarded as a vital step in the work
measurement procedure, at the same tiﬁe as will be seen later,

it is the aspect open to most criticism. Systems of performance
rating depend essentially on the judgement of the practitioner
~which is built up upon experience and training. Niebel (58)
stresses the need for accuracy and consistenéy in rating and
suggests within a given 6rganisation, different time study
analysts using the same method of rating should arrive at
standards that do not deviate by iSZ from the average of the
standards eétablished by the whole team of analysts. He suggests
. that good practice would be to take three or more independent
studies as a means of increasing the accuracy of the time
standdrd and demonstrates experimentally how three independent
studies reduce the errors in the performance rating process

as well as increasing the accuracy of the mean observed time.

(57) Niebel op cit Pages 327-328

(58) 1Ibid Page 331
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3.6 Methods of Rating

The Westinghouse or L.M.S. (Lowry, Maynard and Stegmerton)
system of rating is referred to by Niebel (59) Barnes (60) and Karger
and Bayha (61). This system takes into account four factors:—

(a) skill
(b) effort
(c) conditions

(d) consistency for rating operator performance.
A scale of numerical values representing verbalised gradings of
levels of skill, effort, conditions and consistency is available
and the sum of the values of ratings of these four factors
assigned by the observer is applied to the observed time. If
the sum of the ratings was +0.13 and the observed time was
50cms (0.50 minutes) then the normal time for'the operation

would be 50 x 1.13 or 56.5 cms.

Barnes (62), Niebel (63) and Mundel (64) all include the following

three methods in their writings on rating.

3.6.1 Speed or Performance Rating

This method consists of rating a single factor, variously
_described as operator speed, pace, or tempo. According to

Mundel (65) and Niebel (66) and Currie (67) this 1s a two step

(59) 1Ibid Page 334-340
(60) Barnes op cit Page 382

(61) Kérger and Bayha op cit Page 95
'(62) Barnes op cit Page 386

(63) Niebel op cit Pages 342-343
(64) Mundell op cit ~ Page 350

(65) 1Ibid Page 350

(66) Niebel op cit Page 342)

(67) R.M. Currie. The Measurement of Work. British Institute
of Management, 1956 Page 44



89

process., Firstly taking into account the difficulty of the job

the observer must form a mental concept of effective movements

and their speed which equate to the definition of standard per-
formance the observer is working with; the second step is to assess
the actualvperformance of the operator as compared with the

concept formed in the first stage and then place a numerical

value on this assessment. The British Standards Institution (68)
definition of standard performance is:

"The rate of output which qualified workers will naturally
achieve without over exertion as an average over the
working day or shift provided they adhere to the specified

" method and provided they are motivated to apply them—
selves to their work".

Standard rating is then the rating corresponding to this average
rate which workers will naturally achieve, and on the British

Staﬁdatd 0/100 Scale, is denoted by 100. Between this 100 level
or standard rating and zero representing no work, there are 100

equal divisions and the scale may be extended in equal divisions

above the 100 level,

Whitmore (69) describes other rating scales in use such as the
original 60/80 Bedeaux scale and the American 100/133 scale, and
British Standard 3138 (70) illustrates comparatively the different
values on these scales equivalent to standard rating. Barnes (71)
and Whitmbre (72) point out the inadequacy of verbal definitionms

of standard performance and that the concept is best acquired by

(68) British Standard Institution BS3138 No. 34001 1969 Page 21
(69) Whitmore op cit Page 67

(70) British Standard 3138 op cit

(71) Barnes op cit Page 391

(72) Whitmore op cit Page 69
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demonstration. Currie (73) states that a person walking at a speed

of 4 miles per hour is a demonstration of standard performance.

. Karger and Bayha (74) point out the difficulty of attaining
complete agreement among work amalysts of the concept of a per-
formance level, They suggest that probably the best approach and
the one having the widest acceptance and usage is that developed
by the Society for the Advancement of Management. The S,A.M. has
produced a set of rating‘films which illustrate generally accepted
performance levels and which provide a means for sharpening judge-
ment of variations from standard performance. Barnes (75) suggests
that after the basic feasoning behind rating is fully understood
each company should establish agreement as to what standard
perférmance should be in the factory. Some large companies such
as G.E.C. and I.C.I. have made their own set of films to this end
whilst other use walking, card dealing or pinboard filiing

demonstrations.

3.6.2 Synthetic Rating

Synthetic rating is a method of rating that was developed by
R.L. Morrow (76) that would not depend so much on the judgement of

the observer and which would give more consistent results. It

(73) Currie op cit Page 44
(74) Karger and Bayha op cit Page 49
(75) Barnes op cit Page 395

(76) R.L. Morrow Time and Motion Economy. Ronald Press
New York 1946 Page 241 :
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uses pre-determined motion time values. A time study is méde in
the usual manner with the actual elemental observed times being
recorded. Then as many of these elemental times as is possible are
compared with pre-determined motion time values of identical
motions. A ratio can be established between the P.M.T.S. value

for each of the elements and the actual recorded time value and an
average ratio or factor between recorded and P.M.T.S. values can

be worked out. Having established an average factor for those
elements for which a comparison was possible, this factor is
applied to all elements in order to adjust each of them to normal

performance.

3.6.3 Objective Rating

lThe rating procedure known as objective rating was developed by
M.E. Mundel (77) to eliminate the difficulty of establishing a
concept of standard performance for every different type of work
encountered by the time study observer. In this method a rating
of the observed pace of the job element being measured is made

by meaﬁs of comparison with some bench mark concept of standard
perforﬁance held by the observer. The rating of the observed pace
is made irrespective of the difficulty of the motion pattern of the
element being measured. At a later stage a secondary factory is
applied to the observed rating in order to take care of the
relative difficulty of the task element. This secondary factor
takes the form of a percentage increment taken from tables

Mundel (78) has derived experimentally which take into account

(77) Mundel op cit Page 353

(78) 1Ibid Pages 558-595
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such influences on the pace of working as weight handled and

the amount and nature of body movement. Mundel (79) re—-cmphasiscs

the fact that judgement, a subjective process, is at the heart of
relating observed performance to standard and that to be of sign-
ificance, this judgement should be based on some demonstrateable
bench mark such as a film of a simple job being carried out at
standard performance rather than'recourse to the personal

experience of different time study observers.

Niebel (80)’suggestsvthat this procedure will give more consistent real
re;g;£§/in that it is easier for an observer to compare the pace of

thé job being studied to the pace of one that he has thoroughly
familiarised himself with, rather than judging simultaneously all

the attributes of an operation ﬁhat form the concept of standard
performance for that operation. The secondary factor will also
contribute to consistency since there is one set of tables to

which observers refer rather than use their individual judgements

at the time the'elements are being measured, in order to assess

the various difficulties present in the operation.

3.7 The Contribution and Criticism of Rating

Awarcness that the average time of several occasions that a given
operator takes to perform a task or activity does not necessarily
represent the time an average person would take, has long been

present with those concerned with assessing work tasks. In mefal

working, for example, estimates for production planning purposes, Or

(79) 1bid Pages 353-355

(80) Niebel op cit Page 344
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in agriculture the basis for agreeing a labour price contract
for stocking a field of corn or harvesting a field of mangles by
hand, were not being based solely on average times of a high
performance worker, nor solely on those of a low perforﬁance

worker, but on the concept of a normal worker.

Beyond this fhe additional contribution of the rating aspect of
work measurement therefore, to the accuracy of information for
management accounting systems would seem to lie particularly in
the numerical assessmeng of the degree of difference from this
norm existing in any observed performance. The use of this
assessment to derive a representative time has a claim to match
Yuji Ijiris (81) concept of faithful representation of actual
relations among objects by the predetermined relations between
numbers. The rating scales are a set of numbers, comparable to the
1jiris (82) concept, which have a predetermined relationship based
on increments of efforf whose step size is theoretically equal
being standardised from depth experience. The application of the

scale relates the actual pace to one of the increments in the scale.

However the parameters, methodology and results of rating have been
challenged quite strongly. The motives and aims of the operators,
the attitude of the time study man to the operators and his

judgement of their pace, would be found in any suggested list

(81) Yuji Ijiris op cit Pages 21-22

(82) TIbid
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of factors that are liable to be varied according to human will.
More recently W.G. Allan (83) takes issue with the British Standard
definition in that terms like "naturally achieve" and "over
exertion" are non definitive., Dudley (84) reports on more detailed
and coﬁprghensive'analyses in hig references to the U.S.A. and

U.K. national rating surve&s. The U.S.A. survey, carried out in
1949/50 with the primary objective of determining whether the
Society of Advanced Management rating films could be used as

bench marks for operator performance, utilized time ;tddf engineers
from a wide range of backgrounds across the U.S.A. The investig-
ations éoncluded that the use of the films was a valid technique
and that there was "excellent" agreement with apparently no
regional’différences among time study peoplevas to what constituted

"proper incentive performance."

The similar U.K. survey carried out by Matthew and the Birmingham
Univérsity Work Measurement Unit in 1950/51 came to some less
encouraging conclusions from the practitioners viewpoint. Complete
rating forms were received from 626 work study engineers who had
viewed 9 of the set of S.A.M. films previously used in the

American survey but 54 sets of data were discarded.because of lack
of self consistency. Dudley (85) states that analysis of the data
from the remaining 572 engineers showed that for the 9 jobs studied
there was a 95% probability that the normal time derived from a
study of five cycles by a single engineer lay within the range of

: 8.54%}&0 14,947 (across the 9 jobs) of the value which would have

(83) Allan op cit Pages 68-69

(84) N.A. Dudley Work Measurement Some Research Studies,
Macmillan 1968 Pages 8-43

(85) 1Ibid Pages 15-17
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been obtained if the study had been taken over an infinite number of

cycles. The average of these inconsistencies being ha 11.387,
However, the average normal times for the operations in 10 main
geographical regions of the U.K. showed only two regions differing
significantly from an overall average of 100. On the average normal
times from engineers in Yorkshire were 3.8% tight with respect to
the whole country and times from engineers in the Central Midlands

were 2.2% loose compared with the whole country.

These results were not widely available until they were published
by Desmond (86) in 1962, meanwhile the Work Measurement Research
Project Stage II (1954) had been completed. This was to discover
what tolerances associated with rating were acceptable in practice
by collecting data about the proportion of times which had been
challenged, restudied, and adjusted from a sample of some 12,000

" time study values in three factories covering 1327 workers. On the
basis of the results of the study, Dudley (87) reports that it was
agreed at the time that because of the very few times challenged and
the very small degree of adjustment subsequently needed, time study
practicce was sufficiently accurate for practical purposee. A
further large scale investigation into rating was carried out by
Moores (88) in 1964). He found that the concept of 100 performance
held by his group of 105 observers who in assessing 24 operations
each at 5 different speeds generated 12,600 estimates, had a

standard deviation of about 10%.

(86) D.J. Desmond The 1950 National Survey of Work Measurement
Work Study and Industrial Engineering 1962 Pages 323-331,
369-377

(87) Dudley op cit Page 20

(88) B. Moores Assessment of Work Load. M.Sc Thesis UMIST
1964 Page 298
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Currie (89) and Whitmore (90) describe the usc of Desmonds reciprate

graph as a means of work study engineers improving their rating

skill. Dudley (91) suggests that the standard of time study

rating practice has improved considerably since the 1950 survey
because since this facility was from then on made available to
practitioners, they have had the opportunity to identify and correct
inconsistency and flatness in their rating. Flatness being the
tendency to overate performances which have a true value lower

than 100 and under rate performances which have a true value

higher than 100.

Moores (92) is less optimistic when as a result of further

analysis he suggests that the basic limitations of the rating -
process still exist and the flafness is more pronounced than
previously acknowledged. Within companies he finds that the
variation in the internal concept of standard performance,

averaged across several companies 1s 77, and that certain companies
achieve greater uniformity amongst their observers than others,

reflecting perhaps, the attention directed towards attaining it.

3.8 Allowances

There is agreement amongst authorities such as Karger and Bayha (93)

(89) Currie op cit Pages 48-50

(90) Whitmore op cit Pages 69-71

(91) Dudley op cit Page 20

(92) B. Moores Variability in the Concept of Standard in the
Rating Process. International Journal of Production Research

Vol. 10 No.2 Pages 169-173 1972,

(93) Karger and Bayha op cit Pages 518-536
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and Currie (94) et al that following the derivation of the normal

or basic time a further step is necessary in order to arrive at a

fair and equitable level to be regarded as standard performance.
This step is the addition of an allowance to cover the three

broad areas of:

a) Personal and Relaxation Needs

b) Process or Unavoidable Delays

c) Policy Allowances

Emphasis is laid on the need to determine allowances as finely and
accurately as possible on the basis that the work study man goes
to great lengths to arrive at fair and accurate time standards

and these should not be nullified by hasty or ill considered

addition of a few per cent here and there.

The difficulty of avoiding this for relaxation allowances is not
minimised. Currie (95) warns trainee officers that it is a subject
about which little fundamental knowledge is really known whilst
Niebel (96) referring to fatigue allowances states "it is difficult

if not impossible to establish values based on rational theory."

The relaxation allowance is intended to provide the worker with an
opportunity to recover from both physical and mental fatigue and
the personal allowance to give attention to personal needs. There

seems to be fairly uniform agreement that a 57 personal allowance

(94) Currie op cit Pages 56-68 and 75-80
(95) 1Ibid Page 56

(96) Niebel op cit Page 357
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or approximately 24 minutes in 8 hours is appropriate for typical
workshop conditions for both male and Lemale workers. Currice (97)
points 6utbthat in the past it was the custom for individual work
study officers to add a percentage of time to the basic or normal
time for a task, in order to allow for fatigue, based on individual
judgement resulting from experience. In an attempt to ensure
consistency throughout I.C.I., Currie (98) produced a table of
relaxation allowances which provide a guide to the determination of
a perceﬂtage figure for various types of work. His table covered
such separate physical factors as energy output, type of motion,
visual demands, and such psychological factors as monotony and the
isolation of the task from other workers. He gives as an example,
a textile operation where the relaxation allowance including
personal needs derived from the table totals up to 174%. Niebel (99)
quotes the International Labour Office tabulation of a similar
scheme of rest allowances given as percentages of normal times and
used by Personal Administration Ltd. Again for any element an
allowance for each factor is awarded according to the degree of

adversity of that factor.

Curric (100) and Whitmore (101). refer to blanket allowances i.e,
predetermined fixed allowances covering groups of similar operations
where the allowances may range from 10Z for clerical duties to

307 for heavy labouring.

(97) Currie op cit Page 56
(98) ibid Pages 66-67

(99) Niebel op cit Page 365
(100) Currie op cit Page 59

(101) Whitmore op cit Page 77
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Process and unavoidable delay allowances are made to cover
circumstances when output is governed by factors beyond the control
of the operators such as one or more machines he is in charge of
being idle until he completes his assignment on another machine,

Or again, the workers output may be interrupted by the foreman
giving instructions or by machine breakdowns or by tool failure.
Nievel (102)Aindicates that there are many expressions tables and
charts developed to determine machine interference, the formula most
frequently quoted and according to Whitmore (103) used most

effectively for more than 6 machines to 1 operator is:

I=50(1+X-N)2+2N—(1+X-N)

where I = interference time as a percentage of attention time
X = ratio of machine time to attention time
N = number of machines per operator

For less than 6 machincs empirically derived curves are suggested
to determine interference percentages, and the situation where an
operator is unoccupied during the running time of a single machine

is catered for in the time study of that particular operation.

The small proportion of a worker's time which is usualf§ taken

up by minor interruptiéns of a casual and intermittent nature is

not suitable for economic measurement by the technique of time study.
The duties must be taken into account however, if the tdtal work
measurement is to be correct, The use of Activity Sampling is

suggested by Karger and Bayha (104), Whitmore (105) and

(102) Niebel op cit Page 367
(103) Whitmore op cit Page 81
(104) Karger and Bayha op cit Page 529

(105) Whitmore op cit Page 36
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Currie (106) as a means of assessing these irregular and infrequent
interruptions to worker performance. Activity sampling, a sampling
technique based on probability theory, requires a large number of
instantaneous observations to be made, over time, of a group of
machines, or a group of workers. The percentage number of
observations recorded of a particular delay or interruption is the
percentage of time that that form of delay can be expected to occur.
Allowances derived from such studies appear to be around 3% to

5%.

Policy allowances are more concerned with circumstances where
certain workers on incentive payments are not able to earn within

the properly assessed standard time a wage which is mutually

agreed by workers and management as not being sufficient. Management
may then add a policy allowance for purpose of calculating wages

only and as such the policy alléwance is not strictly part of the

work measurement process.

In terms of order of magnitude and taking the different types of
allowance into account Niebel (107) quotes a survey of 42
different plants where the smallest average total allowances

found in a company (household electrical applicances) was 107 and
the greatest average total allowance was 357 (steel). The average
total allowances being applied throughout the 42 companies being

around 17%

(106) Currie op cit Page 76

(107) Niebel op cit Page 373
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In considering the research and critical analyses in the field of
allowanceé Niebel (108) reports that there has been considerable
attention directed to the physiological requirements of various
work situations by occupational physiologists. He does not claim that
tables of allowances are based on this work but merely suggest
more quantative data will be availafle in the future: Karger and
Bayha (109) suggest that scientific investigations have not yet
produced conclusive results perhaps beéause of lack of inter-
disciplinary approach between medical and physiological science.
Also that evaluation equipment needs to be developed for use in
work place environments, heartrate evaluation equipment offering
most promise in this direction. Dudley (110) also comments on the
lack of immediate value of experimental measures of fatigue in
defining relaxation allowances and that parallel to this, work
measurement research should also search for improved measures of
practical value. Although Allan (111) points out thaf subjective
assessments of recovery periods have been used in formulating

tables nevertheless they are a valuable guide and at best:

"allow work measurement practitioners to arrive at
realistic standard times'.

Williams (112) comments on the extensive investigations partic-

ularly by ergonomists which seek to validate the accuracy of

(108) 1Ibid Page 363

(109) Karger and Bayha op cit Pages 522-523
(110) Dudley op cit Page 34

(111) Allan op cit Page 71

(112) Harold Williams Developing a Table of Relaxation Allowances
Work Study & Management Services No.7 Pages 478-483 1973



102

relaxation allowances and regrets that the result is mainly
negative criticism which suggests that allowances are merely
codified folklore:

"In spite of all their resources they have yet to make a
fundamental contribution to improving the practical appli-
cation of R.A."

He then publishes a revised set of tables developed from con-
siderable efforts by a working party of the Imperial Group of
Companies and tested by 12 other companies. The most significant
changes in the revised tables were a fall in the relative importance
of environmental factors with the importance of psychological
factors remaining the same. A sample of jobs assessed by external
companies using the new tables showed on average an increase R.A.

of just over 17 from 167% existing and a sample of jobs within the
Imperial Group showed on average a decrease of less than half a

per cent on 157.

Research and investigations into relaxation allowances sponsored

by the Institute of Work Study Practitioners, particularly that

by Anderson and Adler (113) at Loughborough University of
Technology, has given rise to the development of revised tables and
methods of calculating allowances. These include the Dickinson
Robinson Groups (114), R.A. Calculator and the Institutes Recovery
Allowance Data Card. Independent validation of the latter by

Beal (115) suggests that use of the card produces a reasonable

(113) Anderson and Adler "Establishment of a National Scale of
Relaxation Allowances in Work Study" Loughborough University
of Technology 1969 :

(114) A.A. Brooks "The R.A. Calculator" Work Study and Management
Services No.6 Page 202 1975 Pages 202-208

(115) R. Beal "Human Energy Expenditure of Manual Workers in
Industry" No.12 Pages 880-890 1973 (Work Study & Management

Services)
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. . . +
estimate of energy expenditure with an accuracy of about -10 and

that further industrially based work is needed to generate more bench

mark jobs and with mixed short cycle tasks.

Some parallel work by a group of researchers in Australia and
reported by Heyde (116) suggests that many tables of R.,A. allowances
are traceable back to the era of Bedeaux and although having great
influence, their derivation and authority has never been explained.
The research is developing tables which, whilst being derived

from modern physiological theory and determinations, are designed

.

for easy practical use.

The recognition of the need for allowances for delays and for
recovery from fatigue as a means of converting a basic time into
an anticipated worker output for a full shift is in itself a
contribution to realism in a management accounting information
system. The analysis of these needs and the assignment to a number
scale, though still lacks a framework locked into physical science
thus making a lesser contribution to the precision vector and the
reliability vector of the accuracy component of an information
system. There is however, some contribution to the comparability
characteristic of an information system in that physical and
psychological characteristics of é given level, but occuring in
quite different jobs within an organisation, are included in the
measurement in a consistent and uniform manner so that like is
matched with like across products departments or time. If
detailedbtables of relaxation allowances are developed as a result

of group discussion, or formulas and procedures determining machine

(116) G.C. Heyde "Rest Allowances'" W.S. and M.S. No.ll Pages 790-796
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delays are derived mathematically there is some claim to a con-
tribution to the objectivity characteristic of information in that
they lcave less to the judgement of the measurer.

3.9 Predetermined Motion Time Systems

The British Standards (117) definition of a Predetermined Motion
Time System is:
"A Work Measurement Technique whereby times established for
basic human motions (classified according to the nature
of the motion and the conditions under which it is made) are

used to build up the time for a job at a defined level of
performance."

The definition by Karger and Bayha (118) of Predetermined Time
Systems, is slightly broader in that it refers to '"study and
evaluation" of human work elements as well as the application of a
predetermined time value and so implies the possibility of

improving performance by motion analysis. They point out that systems
are specifically concerned with human work and that they do not

measure process time.

Based on the concept that human work activity is built up of
combinations of a number of basic motions, as for example, the
therblig classification identified by Gilbreth, and that each of
these fundamental motions requires a constant time within practical
limits, predetermined time motion systems appear to be useful in
synthesising motion patterns and hence performance time for a wide
variety of manual jobs., Initially these systems were more suitable

for short cycle repetitive jobs but have now been extended as a

(117) British Standards Institution B.S.3138 No.31003 1979

(118) Karger and Bayha op cit Pages 35-36
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means of measuring longer cycle non repetitative work.

In order to establish a job time the analyst first of all carefully
examines the work cycle to ensure not only that he identifies and
records all the necessary motions but seeks opportunity for
refinement and improvement in the work method. Using the pre-
determined tables he then selects the appropriate time for each
motion from the tables, taking care to select values appropriate

to the nature of the motion and the conditions under which it is
made. .It may be then necessary if the system has values which do not
represent standard performance, to apply a factor to bring the
value back to standard. Once this factor is established, however,
there is no need for individual ratings. Finally a percentage

allowance is applied as with direct time study.

According to Mundel (119) each predetermined motionvsystem consists
of a system of notation for recording a description of the job
 being studied, a set of tables of time values arranged by these
categories of notation and a detailed and extensive set of rules
for using the tables in a consistent manner, He points cut that
effective use of any P.M.T.S. depends upon faithfully following
these detailed rules of application, often amounting to a good.

sized book for each system, before attempting to apply a system.

There has been increasing development, knowledge, and use of
predetermined motion time systems since the end of world war II

although Whitmore (120) comments that British industry in general

(119) Mundel op cit Pages 397-398

(120) Whitmore op cit Page 116
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has been slowvto accept this technique of work measurement. He
suggests that the most important systems used in the UK up to the
late sixties were:-

A. Work Factor

B. Methods Time Measurement

C. Simplified P.M.T.S.

D. Basic Work Data

A. Vork Factor was one of the earlier systems to emerge, the
data being available in 1938. According to Niebel (121) this was
compiled:
"After four years of gathering values by the micromotion
technique, stop watch procedures and the use of a specially
constructed photoelectric time machine".

The detailed Work Factor System takes into account four variables

as influencing the time acquired to perform a task:-

(1) Bbdy Member used i.e, arm or leg
(ii) Distance moved - in inches

(iii) Weight moved (measured in pounds and converted into
work factors)

(iv) Manual control required such as stopping or changing
direction and measured in work factors.

Motion time tables exist for each of several body members such as

arm; leg or figure which show for that body member basic times for

a range of distances moved. (American terminology not to be con-

fused with basic time). For each distance moved they .1lso showed
increasing time values for an increasing scale of work factors.

A work factor has been defined as the index of additional time over

and above the basic time and is the unit for identifying the effect

of the two remaining variables weight moved and type of manual control.

(121) Niebel op cit Page 420
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The four manual control instances each earning ONE work factor are:-
S - Steering or directional control
P - Precaution or care

U - Change direction

o
|

Definite stop

Most of the basic motions or elements recognized by the Work Factor
System such as reach, use, disassemble, draw on the motion time
tables already described but certain motions such as "preposition'
or "complex grasp" have special tables of work factor units. In
order to determine standard time the analyst must take into

account that time values are select times and have to be adjusted
or normalised to bring them equivalent to standard performance and

then allowances added to create standard times,

B. Methods Time Measurement or M.T.M. had its rules of application

and other data made pubiic by Maynard Stegmerton and Schwab (122) in
1948. It gave time values for the basic motions including reach, move,
turn, ‘grasp position disengage and release. Tﬁe data were obtained
from frame-by-frame analysis of films of operators working under
normal industrial conditions. The data taken from the films was
levelled or normalised by at least thfee trained engineers using

the Westinghouse technique as each job was being filmed. The nature
and the conditions of the motion were also found to affect the time
and these were included having increased time values according to
their effect. The ahalyst summarises all the motions that are
necessary to perform the job and determines from the methods time

data tables, the levelled time in T.M.Us. (1 T.M.U. = 0.00001 hour).

(122) H.B. Maynard G.J. Stegmerton & J.L. Schwab
Methods Time Measurement McGraw Hill New York 1948
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The tabulated values do not carry allowances for fatigue or other

delay factors and so these allowances must be added to the times.

Simplified P.M.T.S has been developed as a self-contained technique
for use in I.C.I. but is freely available and is used by a number
of companies in the U.K. industry. It is based on an earlier form
of detailed P.M.T.S, which itself was devised from M.T.M. According
to Currie (123) the data is based on many observations of a variety
of workers working on many different operations in different
localities. The record of motions performed and the time taken to
perform each was made by memomotion technique with each job being
rated during filming by three engineers. A short but comprehensive
table of data was built up with Basic Motion Times being expressed
in milliminutes (one thousandths of a minute), at the standard rate
of working and containing nc allowances. Whitmore (124) suggests
that although this system can be quickly learned and easily applied

it still retains most of the features of the original system.

D. Basic Work Data 1is one of a number of what are referred to as

second generation systems, others being M.T.M.2 and Abbreviated
Work Factor. These systems have been developed to give comparable
results to the original first generation but far more quickly and
without sacrificing much in accuracy. (4% loss in accuracy
according to Whitmore (125) and Niebel (126) from M.T.M. to M.T.M.2
on cyclés over 2,500 T.M.Us)., Simplification has been achieved
through reducing the numbers of basic motions by such means as

combination and averaging.

(123) Currie The Measurement of Work op cit Page 285
(124) Whitmore op cit Page 119

(125) 1Ibid 117

(126) Niebel op cit Page 438
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The absence of the need for rating when-analysing a job for P.M.T.S.
values removes an area of subjective judgement liable to human
variation which suggest that such systems would have a stronger
contribution to make to the accuracy component of management
accounting information systems. However, judgement is still present
to some extent in the analysts assessment of the nature and
conditions of the basic motions comprising the task. The systems
are of course, dependent upon the corporate and averaged judgement

of the original compilers.

There afe internationally many different systems which have come into
use over a period of time and which in part represent a refining
process, however, since the various tables of motion differ there

is as Niebel (127) points out, some question of their accuracy:

"Tn applying various published data broad differences in
time values are realized on certain motion patterns".

He suggests that synthetic values are becoming more accurate as
further studies are made but that there is still a need for

further research, for instance, into the validity of adding basic
motion times in that cycle times may vary as the sequence of
therbligs is changed. He does, however, agree that the successful
schemes have made some attempt to take additivity and the effect of
a preceding or succeeding therblig into account. Surry (128) also
finds that within M.T.M, and M.T.M.2. the interdependence of basic
motions.cannot be accounted for to satisfy entirely the findings

of ergonomic and applied psychological research.

(127) 1Ibid Page 458-459

(128) ' R.J. Surry "Design Criteria for the Evaluation of Pre-
determined Motion Time Systems'" Work Study and Management
Sérvices Vol.7 Pages 496-497 1973



110
Dudley (129) drawing upon his own research and that of Murrel (130)
and of Seymour (131) questions the compilation of some of the
original foundation data in P.M;T.S. Operators on repetitive work do
not naturally work at a constant rate and the pacing effect which
arises from making films of operations at specified different levels
of performance rating disturbs that natural pattern hence raises
doubts about film based rating judgement. Furthermore, as the time
of an individual motion element does not vary directly with the
time to complete the whole operation, there is not much justification
for the technique of rating each motion element. He consequently
maintains that scientifically the techniques are invalid but the
degree of error and its significance in practice is not known.
Surry (132) also comes to the view that M.T.,M. and M.T.M.2 do not meet
ideal requirements of a scientifically valid system because they
only partly take into account such factors as decision making,
pacing, fatigue and the effect of repetition and related operator

skill,

The lack of experimental demonstration of levels of consistency
between 6bservers to which he also refers is in part remedied by a
large scale project sponsored by the M.T.M. association in con-
junction with the University of Manchester Institute of Science and

- Technology. In this project Evans and Butterworth (133) offer a

(129) Dudley op cit Pages 41-47

(130) Murrell K.F.H. "Operator Variability and its Industrial
Consequences” International Journal of Production Research
Vol. No.3 Page 39 1962

(131) W.D. Seymour Manual Skills & Industrial Productivity
Institution of Production Engineers Journal Vol. 33
No.4 1954 Pages 240-248

(132) Surry op cit Pages 496-497

(133) F. Evans & J. Butterworth "A Comparison of Consistency of
Time Study Observers and M.T.M.2 Analysts' Work Study &
Management Services Vol.19 No.3 Pages 99-102 1975
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preliminary comparison of P.M.T.S. analysts and time study observers.
The subject of their study was the variation in M,T.M.,2 analysis

time totals by different analysts viewing the samé set of films of
several operations. This variation in analysis totals is com—
parable to variation in the concept of normal or standard rating

by time study observers,

They conclude that M.T.M. analysts compare favourably with time
study observers when tested under equivalent conditions. Also they
have pinpointed where wide variation in analysis exists, and are
involved in producing revised guide lines for analysing these areas
of difficult decision. Moores (134) had in an earlier investigation
used several practitioners from one organisation only, to producc
collectively an M,T.M. analysis of five filmed operations and
compared this with the evaluation of the filmed operations by a
cross section of time study engineers throughout the country and
concluded that:

"despite inherent weaknesses M,T.M. yields values comparable
to those arrived at by time study."

Apart from some reservation about variable judgment from different
analysts -within an organisation P.M.T.S. have a strong contribution
to offer to the usefulness of accounting information systems in
respect.of the comparability characteristic., Within the context of
the use of a particular system, matching like with like across
departments and processes may be expected to be done with a degree
of assurance. This arises in particular through the comprehensive
form of the rules and procedures associated with P.M.TfS., and
(134) B. Moores Comparison of Basic Time for Six Operations as
determined by M.T.M. and Normal Time Study Methods.

International Inc. Production Research Vol.7 No.2
"Pages 151-157 1968
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the emphasis on thorough understanding of them by analysts, is
compatible with the consistency and uniformity aspects of compar-
ability. Variations in these rules between systems and variations in
their tabulated values would, of course, lessen the validity
comparisons Between entities across different cbmpanies using

different systems.

These rules and procedures may also be said to link very closely
with the objectivity criteria of management accounting information
systems, a characteristic of which is freedom from personal bias
arising from less judgement being necessary by the measurer. ‘Again
the mandatory notation aspect of P.M.T.S. is a form of detail

which leads to the traceability and verifiability criteria of
objectiyity. Furthermore P.M.T.S. can claim to link with T.A.

Lee's (135).view that information users will only be influenced in
their behaviour if there is credibility of the process and processor.
The international use of many of the systems and their particular
rules ﬁay be said to give rise to a high degree of credibility in the
eyes of information users. Whether Buckley & McKenna's (136)
requirecment is fulfilled, that the derivation of the standards must
be understood by those affected, is questionable, but the data would

seem to meet Arnett's (137) criteria of objectivity in that it 1is

(135) T.A. Lee "Psychological Aspects of Accounting" in Accounting
-and Business Research Summer 75 Pages 231, 232

(136) Adrian Buckley and Eugene McKenna '"Budgetary Control and
‘Business Behaviour in Accounting and Business Research

Spring 1972

(137) Harold E. Arnett "What Does Objectivity Mean to Accountants"
in Garner and Berg Readings in Accounting Theory
Houghton Mifflin Co. Boston 1966 Page 181



not dictated by managerial whim and is not derived carelessly.

3.10 Standard Data

Synthesis from standard data of the time required to carry out
operatiéns is a form of measuring work without carrying out time
studies during the conduct of the operations or without the detailed
elemental analysis of P.M.T.S. In this respect it saves the time
and cost of an on site stop watch study, is duicker and permits
time standards to be_established in advance of production.

It is apﬁlicable to jobs in which certain individual elements may
be common to a range of variation in product or process whilst
other elements may not repeat themselves for some considerable time
but whose elemental time has nevertheless been captured at some
earlier time. Standard data are time standards that are derived
from previous stop watch studies or previous P.M.T.S. analysis

that have proved to be satisfactory.

The data needs to be recorded and classified in a way which will ensure
understanding and which will assist the analyst to determine how

long it should take an operator to perform the elements necessary

to carry out an operation. The recording must be particularly

thorough to egable analysts to use the data without reference to the
authors of the original studies, It must be clear, for example,
whether the data incorporates relaxation allowance or whether

they are basic times. Data can be prepared and stored in various

forms such as tables, graphs and alignment charts but care is

needed not only in interpolation but also in specifying the

conditions under which the values on the curve or in the tables

apply.
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The final accu?acy of information generated from standard data time
standards is still a function of the accuracy of the primary data
and as such carries the same reservations applicable to that data
about its contribution to the usefulness to management accounting
information systems. However, as standard data are usually based
on more data than an individual time standard improved reliability

may arise from the tendency to reduce random errors.

3.11 Summarz

This chapter has examined the major areas of what authoritative workers
in the field consider to be the substantive body of theoretical
knowledge of work measurement, together with the modifying and
refining analysis of researchers, in order to assess those parts

of work measurcment which seemed from the analysis in Chapter II,

to link with the usefulness properties of management accﬁunting
information systems. Element division and recording were seen to
contribufe towards accuracy and comparability. Timing methods and
rating were seen within the context of the quoted critical research
to contribute to the accuracy property of management accounting.

The recognition of the need for allowances as part of time study

was seen as a recognition of realism and as making some qualified
contribution to comparability and objectivity. Predetermined

motion time systems were seen as making an equivalent contribution

to accuracy as time study did and as having a particular contribution
to comparability and objectivity. These usefulness properties

then are seen to be supported and supplemented by various character-
istics which are found to be present in work measurement to a
sufficient extent to indicate theoretically a positive relationship
between work measurement and the usefulness of management account—

ing information systems.
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CHAPTER 1V

WORK MFASUREMENT IN PRACTICL

4.00 Work Measurement Practice and its Contribution to
Management Accounting '

Having set out the links between work measurement theory and
management accounfing'in Chapter III, this chapter now looks at

the empirical state of the technique as perceived by various
observers. In doing so it seeks to check for the presence of these
link charécteristics and to search for others which may be there

in practice. The applicability of work measurement to small

business units is also considered.

The chapter examines the state of organisational practice and
current perception of the technique of ﬁork measurement, its
parameters and sub systems. By reviewing widely based field
research and investigations it seeks to clarify the manifestation
work measurement takes in organisations who may be regarded as
"users" of work measurement. In scanning the empirical scene it
first searches for the presence, within this manifestation, of
factors_identified as theoretically linking with accounting
inTormation systems. It also scarches for the presence of common
properties or characteristics which although not brought into
sharp focus in theoretical texts, nevertheless are seen as relevant

to a complete manifestation of work measurement.,

The review proceeds by considering work measurement as a technique
resource with various sub units each of which management is using
to various levels or degrees. The extent to which this resource

exists in its various sub units has been assessed using comparable
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measures such as types of techniques used, the form of training
undergone by practitioners, and their degree of experience, by such
rescarchers as Swann (1), Bevis & Collicr (2), and Minter (3) in

this country and by Reuter (4), Barnes (5) et al in the U.S.A.

4.1 Systems.

The identification of separate systems and sub systems of work
measurement is reasonably consistent by these different investigators
and these can be summarised as being: Time Study; Activity

Sampling (rated or otherwise); Pre-determined Motion Time Systems;
Synthesis from Standard Data; Analytical Estimating; Production
Studies. Bevis (6) notes that a large majority of industrial estab-
lishments on repetition production in the U.K. and U.S.A. use time
study as a means of determining performance and that P.,M.T.S. has
also received an increasing measure of acceptance in recent years.
Bevis (7) whose research into the effects of the learning curve on

worker performance directed him to an interest in timing devices
comments :

"In British industry the stop watch is still the most used
piece of time measuring equipment."

(1) K. Swann Management Attitudes and Techniques in the Small
Company. Unpublished Thesis, University of Bradford 1971

(2) F.W. Bevis & P.I. Collier. An Industrial Survey of Work Study
in Wales 1963-65. An unpublished paper. Welsh College of
Advanced Technology.

(3) A.L. Minter. A Critical Analysis of Work Study. Unpublished
thesis M.Sc. University of London 1967

(4) V.G. Reuter Work Management Practices California Management
Review 1971 Part 14 Pages 24-30

(5) R.M. Barnes "Industrial Engineers Survey - 1967" The Journal
of Industrial Engineering XVIII:12 December 1967 Page 14

(6) F.W. Bevis "An Exploratory Study of Industrial Learning with
Special Reference to Work Study Standards" Unpublished MSc
Thesis U.W.I.S.T 1970 Page 3

(7) 1Ibid Page 12
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In their survey of Work Study in Wales, Bevis & Collier (8) found
that of the companies using Work Study, 947 practiscd time study,
70% activity sampling, 15Z P.M.T.S., and 777 synthesis from standard
data. ﬁinter (9) reporting on his 1965 survey of members of the
Institute of Work Study Practitioners, implies that 967 of those
responding were practising time study and states that 707 were
using activity sampling, 737 synthetic data, 387 analytical estimat-
ing and 23% P.M.T.S. In a survey of 55 companies and organisations
whose employees totalled over 100,000, Longhurst and Kerridge (10)
found similar percentages for time study and activity sampling
but slightly lower percentages for analytical estimating and P.M.T.S.

with "Data from other sources”™ as 27%.

4,2 Rating

The percentage use of different rating scales such as 60/80 -

0/100 100/133 has been found to vary considerably from one survey to
another, particularly where a time gap separates the surveys. The
B.S.I 0-100 scale was being used by 207 of firms in the Bevis &
Collier (11) study by 507 of Work Study engineers in the Minter study
(12) whilst Longhurst and Kerridge (13) in the second half of their

study found 797 of companies using the B.S.I 0-100 scale. The use

(8) Bevis & Collier op cit Page 14

(9) Minter op cit Page 4

(10) B.J. Longhurst R.G.P. Kerridge The Application of Work
Measurement in Industry. Work Study & Management Services
March 1972 Pages 126-129

(11) Bevis & Collier op cit Page 23

(12) Minter op cit Page 4

(13) Longhurst & Kerridge op cit Pages 127-128
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of different scales of rating by different companies is also a
feature of the American Industrial Engineering practice. Almost

no companies were found to be operating without rating scales,

4.3 R.A. Allowances

Relaxgtion or compensating rest allowances are again based on a
number of alternative means practised by compaﬁies. Bevis &

Collier (14) found that over 507 used allowances either supplied by
consultants or compilled from books and other references and a further
257 from book references only. They comment that a large percentage
of firms compiled tables based on element or component analysis

but that otherwise a blanket value was applied which covered most
operations in a given department. Minter (15) found 627 of prac-
titioners using detailed rest allowance tables, and fixed or
arbitrary allowances were used by 227. According to Dudley (16)

many industrial companies have established compeﬁsating rest
allowances which work empirically. Although often challenged they
are acceptable in principle and appear in practice to be present as a

component of standard times and work unit values.

According to Allan (17) in spite of inconsistencies, tables of

allowances are a valuable guide to practitioners in arriving at
realistic standard times. He quotes a paper presented by Humble
at the European Work Study Conference in Paris of 1965 in which

Humble found several differences of approach including offsetting

(14) Bevis & Collier op cit Pages 127-128
(15) Minter op cit Page &4

(16) N.A. Dudley Work Measurement — Some Research Studies Macmillan
1968 Page 31

(17) W.G. Allan Work Study and Worker Remuneration. Unpublished
Thesis MSc University of Strathclyde 1970 Pages 71-73
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tea breaks and washing off times against allowances; some allowances
being conditioned by performance rating in contrast to the view and
practice that there is no interplay. Some practitioners follow the
convention of determining an allowance for each element whilst
others taking into account the lack of scientifically developed

knowledge of fatigue settle for an overall allowance.

4.4 Practitioner Training and Selection

Use of the technique resource of work measurement cannot be con-
sidered solely in terms of the above separate techniques practised
by companies. The question arises in practice, though hardly

posed in authoritative texts, as to the level of competence
exercised by practitioners who are using the techniques and one com—
ponent of this competence is the training undergone by the
practitiohcr. Reuter (18) draws the conclusion from a study of

work measurement utilisation, that for the conduct of their work
study programmes:

"Most organisations -recognise and believe that such a programme
requires special skills and training."

He points-out that any view existing that American college trained
Industrial Engineers require no further training is nullified by

the fact that most firms do offer such training programmes. He
found 627 of companies (size range O to 2000+ employees) in his work
measurement study of California and 727 of companies in his New
York State study had conducted courses in work measurement

techniques for their industrial engineers.

(18) V.G. Reuter Staffing and Training for Work Study Personnel
Journal (US) Feb. 1971 Pages 144~150
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Bevis and Collier (19) found that 64% of the companies in their
survey arranged courses in work study and that of these 807 used
external facilities either in whole or in part. When surveying
work study personnel as individuals, of their sample of 180 from
44 establishments, they found that less than 27 had received no
training, that 127 had been trained by industrial consultants,
that traininé for the remainder was divided more or less evenly
across Work Study Schools, Technical Colleges, and in-company
courses. " Training in the main appears to consist of short full
time or sandwich type courses varying from 3 weeks minimum
ranging.up to 3 months duration of specialised work measurement
studyland some evening classes such as City and Guilds and I.W.S.P.

which extend over a longer period.

Longhurst and Kerridge (20) found when analysing the implementation
of incentive schemes that less than 57 of companies were using
staff NOT trained in work study, and in comparing the 1960-69
decade with previous years found an increase in the extent to which
consultants were used in the implementation of incentive schemes.
The conclusions they drew from this include two which emphasise the
importance of training for the user of work measurement techniques
viz. that there was a shortage of properly trained and experienced
work study staff available to companies and that companies were
taking the opportunity to give their own staff training under

the guidance of consultants,

(19) Bevis & Collier op cit Pages 37-39

(20) Longhurst & Kerridge op cit Page 128



4.5 Recruitment Parameters

Is there any common recruitment policy followed by companies using

work measurement in selecting people for work study jobs or for
training? Two of the significant trends found by Bevis & Collier (21)
were that 647 of companies recruited work study practitioners from
foremen; supervisors and ex apprentices and a further 207% rely

on personnel.already trained in work study. In terms of the survey
of individuals they found that 837 of practitioners had industrial

experience prior to doing work study.

In terms of general academic background, Bevis & Collier (22)

found that less than 57 had a City and Guilds Final Examination

and under 77 had O.N.C. or O.,N,D. Whilst 137 had H.N.C, or H.N.D. a
university degree was held by only 5Z. Reuter (23) quotes Barnes
(24) study findings that 467 of peopie in industrial engineering
departments held an industrial engineering degree compared to a
median figure of 357 having degrees found in his own California
study. ‘The higher American figures would seem to be influenced in
part by the comparatively greater opportunities for higher education
in industrial engineering which exist in America. In the UK

the H.N.C. H.N.D. and degree qualifications together amount to less
than 20% which suggest that academic background is not a significant

factor in the recruitment policies applied to work study staff.

Although a very large percentage of work study personnel undergo

training the extent to which they possess some qualification in’

(21) Bevis & Collier op cit Pages 37-40
(22) 1Ibid Pages 37-40
(23) Reuter op cit Page 146

(24) Barnes op cit Page 14
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work study is very limited, less than 57 of the Bevisvand Collier (25)
sample of 180 were reported as having a certificate of the

Institute of Work Study Practitioners or a City & Guilds Work Study
Certificate. These figures are not inconsistent wifh the much higher
percentages who have been trained, as training in the main

consists of the short full time or sandwich type courses which do

not exempt participants from City and Guilds and I.W.S.P. exam—
inations. The latter are usually taken after a prolonged series

of evening classes.

Again membership of professional institutions by their practitioners
does not appear to be a part of the normal manifestation of use

of work measurement by companies. Bevis & Collicr (26) also found
less than 117 of personnel to be corporate members of the Institute
ol Work Study Practitioners and about 37 to be affiliates of the
Institute, Minter (27) speculated that perhpas one practitioner

in five was a member of the I.W.S.P.

4.6 Work Measurement Experience

What length of experience do users of work measurement consider to
be appropriate for regarding a person as a competent practitioner in
work measurement? Reuter (28) quotes Hannons (29) questionnaire study

with over 1600 respondents answering the question:

(22) Ibidv Pages 37-40

(23) Reuter op cit Page 146

(24) Barnes op cit Page 14

(25) Bevis & Collier op cit Pages 37-40
(26) 1Ibid Page 40

(27) Minter op cit Page 3

(28) Reuter op cit Page 147

(29) 1.W.Hannon A Fresh Look at Industrial Engineering. The Journal
of Industrial Engineering Vol. XIX 5 May 1968 Page 11
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"How long does it take for a typical new Industrial
Engineering Graduate to become a proficient contributor
to Industrial Engineering Work".
647 indicated that a period of onc year or more was required.
Reuter (30) comments that the work appears to be sufficiently complex

to require considerable experience even on the part of college

graduates specifically trained for this type of work.

Bevis & Collier (31) found that over 70% of 117 respondents to their
questionnaire had two or more years of work study experience.

They noted that the trend in their figures was indicative of an
increase in recruitment, which might change slightly the two years
percentage in the future. The authors of Training for Work Study
Practice (32) after consulting industrial training boards, the
Institute of Work Study Practitioners and Department of Employment,
concluded that the rate of intake of Work Study engineers appears to
be in the region of 10% to 127 yearly against an annual wastage of
about the séme figure with little if any actual growth in the number
of persons employed in work study practice. Thus at any given time

at least 757 of practitioners have two or more years service.

Consequent upon these surveys and observations, it seems that within
user companies, a period of not less than two years of experience of
work study is required for the practitioﬁer to be considered as
included within the large majority of his colleagues as far as

length of service is concerned.

(30) Reuter op cit Page 148
(31) Bevis & Collier op cit Page 39

(32) Department of Employment — Training for Work Study Practice
HMSO 1971 Page 11 »
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4,7 Work Mcasurement in the Small Business Unit

Having reviewed work measurement in practice in gemeral, it is
appropriate at this point to review the practice of work measurement
as manifest within the sector of the small business unit and consider
its applicability in this area. Some indication that the use of work
measurement is not confined to medium and large companies is to be
feund in Reuters (33) widely based investigation into the status of
work measurement. The three locations chosen for the study,

Phoenix (Arizona), Rochester (New York) and Los Angeles, all contained
a preponderance of smaller firms which had to be catered for in the
design of the study. The use of the technique by small companies can
be inferred from his table of company size classification which

he used for the comparison of some of the detailed practices of

work measurement. The classification is not solely concerned with
companies above 500 employees, but includes two groups, 0-250 and

250-499 employees for analysis purposes.

In the survey of work study conducted throughout the principality

of Wales by Bevis and Collier (34) in 1963-65 the proportion of

firms found to be using work study increases from 147 of companies in
the 51-100 employee size group to just over 307 for companies

having between 201 and 500 employees. As 947 of firms used work
measurement as part of work study, these proportions may be
reasonably taken as close indicators of the use of work measurement,
In the 201 to 500 size group, detailed analysis indicates that the
degree of formality in the use of the technique is mainly similar

to that found in larger companies.

(33) Reuter op cit Pages 24-30

(34) Bevis & Collier op cit Page 9
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The authors of Training for Work Study Practice (35) expressed the view
that the majority of smali firms do not make use of work study but

that there is potential for its useful employment in such firms.

It suggests that althoﬁgh some small firms may be unwilling to use
work study, the reason for them not using it is likely to be that

they are not aware of thé benefits that can arise‘frbm its pfoper

application in the small business sector.

Swann's (36) quantitative investigation in 1970/71 into the use of
managemeﬁt techniques by small companies in Yorkshire made a
comparison between companies in the 20799 employee size group with
those employing between 100 and 499. Although only 207 of companies
in the smaller size group were using work study, this figure
increases to 607 in the 100-499 employee size group. In his list of
techniques which includes management accounting, production planning
and operational research, work study is first in rank order as far

as utilisation is concerned.

In a study in a different area, the south of England, Longhurst

and Kerridge (37) made a random selection of 100 companies known to
have a work study or similar department. Of the 55 companies who
responded to a questionnaire concerning their detailed use and
application of work measurement, just under 257 were in the 50

to 100 employee size group.

These research reports indicate that in practice the technique

of work measurement is fully applicable to small business units

(35) ‘Department of Employment op cit
(36) K. Swann op cit Page 11

(37) B.J. Longhufst R.G. Kerridge op cit Pages 126-129
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and that a sufficient proportion of small units are using work
measurement to make the small business environment a viable area
in which to conduct research into its relationship with management

accounting.

4.8 Summary and Conclusions

Reviewing those aspects of work measurement found in practice which
have a link with management accounting information systems it is
seen -that time study is in use by almost all companies who maintain
they are users of work study and the stop watch is regarded as the

most frequently used timing device.

The use of rating by work study users was varied in the detail of
which particular rating scale they used but it was found that

almost no companies operated work measurement without ratingf The
relaxation allbwance component of work measurement was again a varied
picture, Although not finding such complete utilization as

rafiﬁg, compiled tables of relaxation allowances from various

sources were used by a considerable majority of companies with on
average less than a quarter of companies apparently making no use of
allowances. Again, a large proportion of companies made use of
synthesis from standard data but less than a quarter were using

some form of P.M,T.S.

The systems generally in use then, by user companies, have the
potential to contribute to the accuracy comparability and objectivity
properties of management accounting information systems by their

use of time study and its implied requirement of elemental identi-
fication and recording, by rating and to some extent, by allowances

for relaxation and contingencies. In addition to these systems
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characteristics which were in sharp focus in theoretical texts,
there are other characteristics found to be consistently present
within the manifestation of work measurement which link in with
accounting information systems. The extent to which practitioners
in user companies have undergone training (only 5% of companies were
using staff not trained) holds out a higher expectation that the
procedures and techniques of work measurement which have been

shown to contribute to accuracy and comparability will be carried
out in pfactice. The development of skills necessary to this end seems
to be associated with practitioners (some 807 of them) having had
some form of industrial experience before embarking on work study.
This cariier industrial experience, coupled with the amount of
actual work study experience that most people possess, usually at

. least two yeafk, increases the credibility of the practitioner as an
information processor and this supports the objectivity property.

In that objectivity is affected by the skill of the measurer, it is
also supported by the training characteristic. The lessening of
personal bias arising from acquisition of knowledge of rules and

procedures to replace judgement also tends to support objectivity.

This examination of the empirical investigations into work measure~
ment has also indicated that the technique is applicable to and is
used by small businesses. As management accounting h;s likewise

been identified within small firms, the way is open for an exploration
of the relgtionship between the two techniques within the setting

and context of small businesses.
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CHAPTER V

RESEARCH DESIGN AND TESTING

5.00 Having, in the earlier chapters, developed theoretical links
betﬁeen management accounting information systems and work measure-
ment, through the examination of theoretical knowledge and empirical
investigation;‘the first part of this chapter considers the‘

general but relevant concepts of research design and testing. Then
taking into account these concepts and their associated require-
ments, hypotheses are formed which postulate relationships between v
work measurement and management accounting information systems.
Again using the general concepts of research methodology, a
particular pattern of constructs is then formulated and defined
which comprises the framework for the testing of the hypotheses.
The sampling strategy is then developed by evaluation of different
sampling possibilities with the choice of the Furniture and Timber
Industry emerging as the field of empirical investigation, together
with the use of an interview schedule technique as the means of

data collection.

5.1 Nature of the Research

The nature of the research is in general, concerned with the
association of variables together with some exploratory investigation

of phenomena.

-

Seltiz (1) would classify the association of variables as descriptive

and refer to its purpose as:

(1) Claire Selltiz etal Research Methods in Social Relations
Methuen Revised edition 1959 Page 50
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"To determine the frequency with which something occurs or
with which it is associated with something else (usually,
but not always, with a specific initial hypothesis)".

She supgests that the purpose of formulation or exploratory studies
is:

"to gain familiarity with a phenomenon or to achieve new
insight into it, often in order to formulate a more precise
research problem or to develop hypotheses."

Oppenheim (2) refers to the association type of research as an
analytic, relation survey, whose purpose is to :

"explore the relationship between particular variables... It
is less orientated toward representation and more towards
finding associations and explanations, less towards
description and more towards prediction... Like experiments

in the laboratory, it is usually set up to explore specific
hypotheses."

Drawing upon the Issac and Michael (3) form of classification, this
rescarch would be considered a combination of case study research
and correlational research., Selltiz (4) points out that in
practice, different types of study are not always sharply dis-—
tinguishable and that they may have two or more elements of the
different functional criteria with perhaps one having the prime
emphasis; in this case the emphasis is on the association of
variables. This investigation of the extent to which variations
in one or more factors relate, is correlational and is not seeking
to establish cause and effect relationships by either causal
comparative, or experimental research.

(2) A.N. Oppenheim Questionnaire Design and Attitude Measurement -
Heinemann 1966 Page 9

(3) S. Issac W.M, Michael Handbook in Research and Evaluation
Knapp, California 1972 Page 14

(4) Selltiz op cit Page 51
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5.2 Testing

A system for the testing of technical and behavioural hypotheses is
referred to by the Committee of Internal Measurement and Reporting
of Fhe A.A.A, (5). It suggests the need for a total research
strategy as a means of testing the hypotheses. This strategy has

a number of steps each of which assumes an answer to the question of
the previous step. This step framework, although summarised

below in linear form, is regarded as a loop around which research

in a given area may pass a number of times:—

1) The Idea - an idea exists and requires additional steps for
testing its validity.

2) Theory Building — Propositions — Hypotheses = theories and

specific hypotheses to be tested serve as the departure platform
for the methodological constructs of the research,

3) Data Gathering Approaches - The testing procedes by means of

gathering data to be used in examining the assertion in the
hypothesis.

4) Analysis of Data - the data gathered serves as the raw material

for examination either statistically or by non-statistical models.

In this research the basic ideas and theories were explored in
Chapters I to IV leading to'hypothesis and construct identification
later in this chapter. Data gathering appraches are dealt with in
this chapter, Chapter VI (which includes further construct
development) and in Appendix A. The results are examined and

conclusions drawn in Chapters VII through to XI

(5) Ameriéan Association Committee on Internal Measurement and
Reporting. The Accounting Review Supplement to Vol XLVIII
Page 216 1973
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5.3 Measurement and Design

Decisions on precisely what to measurce, how mcasurement is to be
carried out and on whom, can best be arrived at by first examining the

concept of measurement in research.

Selltiz (6) suggests that the quality of research depends not only
on the adéquacy of research design but also on the "fruitfulness

of the measurement procedures employed". Measurement and

research design would appear to be closely interelated in that
meaningful measurement is dependent on sound construction of the
research question and on clear concepts. It is necessary, therefore,
to consider carefully the decision of what it 1is the research
requires by way of measurement. On the other hand, an early
;ecognition of the limitations and constraints surrounding the
measurement of the functions the researcher may initially wish to
include may amend the research design towards a sounder and more

acceptable enterprise,

5.4 Variance Control

Although he was referring to experimental and research situationmns
Kerlinger (7) comments about control in research having a fair
degree of applicability to design and its relationship with measure-
ment in other forms of research. He suggests that control of three
kinds of variance is necessary if answers to research questions

are to be valid:-

(6) Selltiz op cit Page 146

(7) Kerlinger Fred N. Foundations of Behavioural Research.
New York Holt Rinehart & Winston Inc. 1973 Chapter 17.
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5.5 Validitz
The gathering-and measuring of data by questionnaire techniques
requires consideration of the quality of such a measuring device. One
main characteristic of a measuring instrument is its validity
or the extent fo which the device measures the characteristic
intended., Does it measure what it is supposed to measure?
Do the data or scores reflect the differences of the characteristics
one 1s seeking to measure or are they indicators of some other state

or concition?

It is possible to gain some indication of the validity of the data
collection method by a form of cross check or comparison with a
second and independent source of information-.such as some
complimentary clerical record, or as in this research, the detailed
records of the work measurement of a number of tasks, as a check on
the scparate measures of the use ol work measurement. Such an
independent check of the measurement of a variable is referred to

as a criterion. Another example of a criterion would be to take

a known situation, such as the overall state of the management
accounting information system in a particular organisatior, and
check the response of a person to questions about the component parts
of that situation. The use of criteria which is sometimes known

as pragmétic validation has limitations however, particularly

where attitude type questions rather than factual questions are
concerned. The difficulty arises mainly because of lack of suitable
criteria in the form of groups of people with known and differenp
attitudes towards a situation in order to provide an indication

of whether or not the questionnaire can discriminate between them.
Given this limitation, validity can be supported by having a good

rapport with the respondent so that he is willing to co—-operate, is
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in a mood to give information that is accurate, and also that he

responds with candor rather than with stereotyped answers.

5.6 Reliability

Having considered .the extent to which a measurement procedure is
sensitive to the differences in the characteristic being measured,
the reliability component of the quality of the measurement device is
now looked at. The reliability of a measurement procedure is the
extent to which variation in scores among subjects arise not from
differences which exist but from inconsistences in the measurement
process. Results from a measuring procedure of high reliability

will have fewer random errors. Such a procedure will be a more
stable device in that repeated applications of the measurement instru—
ment to an identical object will record the same result. Where
different observers are using the same instrument at the same

time they will be recording equivalent results.

Practical possibilities and resources available for development of
measurement procedures restrict the achievement of maximum
reliability but it can however, be improved with care. With factual
type questions internal checks can be built into the questionnaire by
asking the same question in a different form. Inconsistency by
respondeﬁts would point to question working, its position, or

context being faulty. Where attitude is concerned, it is not
possible to improve reliability by asking the same question in
another form - it is now a different question. Both different
questions forming a set in relation to an attitude situation such as
participation and the use of attitude scales, are however, useful
aids to reliability when opinion is being canvassed. In such instances
vagaries in question wording will probably be self cancelling and

a more consistent record of the underlying attitude emerge.
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8.1.2 Comparability

That property of management accounting information classified as
comparability is concerned with the facility of information to
enable the decision maker to match like with like in terms of
entities such as cost centres, or jobs or time periods. Decision
makers were asked to what extent they found the assessed figures

in the operéting statements to be a reliable guide when comparing
one job with-another or one time period with another in terms

of direct labour activity. The responses were coded to give
comparability indices in which higher scores indicate higher levels

of comparability.

Table 12 shows the results of responses about the comparability
of one job to another. 807 of decision makers thought the
in[ormqtion was "often reliable" or "very often reliable" (scores
7 to 10) in comparing one job with another whereas only 357 of
the NON USE group had the same perception. 437 of the latter
thought:fhe information "sometimes reliable" (score 5/6) and some
207 viewed it as being "seldom reliable'". No-one in the USE
group perceived the information as being "seldom reliable" and

only 197 viewed it as being sometimes reliable."

With a median comparability index of 9 the USE group perceived the
management accounting information to be a more reliable guide when
comparing jobs than did the NON USE group with a median index

score of 5.6, The difference between the job comparability

index at the USE/NON USE groups is significant at p .0l based on the

Mann Whitney U Test.
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Just as the reliability of an engineering fine measurement
instrument is increased by controlling the envirommental conditions,
such as temperature and humidity, the measurement of human perception
of a property or of an attitude can be made mofe reliable by paying
attention to irritants such as noise or other disturbance when
applying the measures to the various subjects. Variations in the
administration of measures can be controlled and minimised as a means

of avoiding such disturbance and of improving reliability.

5.7 ngotheses

Following this examination of various concepts of research design

and testing, together with their requirements and limitationms, it

is now feasible to draw on the earlier development of the theoretical
link between work measurement and management aécounting information

in order to formulate hypotheses.

In this research, the role of management accounting as an aid to
decision making by managers and supervisors, was explored and
clarified in segtions 2,1 to 2.3. P;operties and criteria of
management accounting systems considered to be beneficial and useful
to decision makers were then identified in sections 2,5 to 2.8 and
those likely to have an association with work measurement grouped
into the sub-classifications of: u;efulness; accuracy;
comparability and objectivity. Also the nature of these properties
was examined and this enabled theoretical links to be traced across
the interface with work measurement between them and particular
criteria and sub-divisions of work measurement which were seen as
reinforcing and enhancing them. Other properties of management
accounting information systems were noted as having some influence

on decision makers but examination of these properties was defvg'



135

as they were not seen to be associated directly with work measurement

and as such were regarded as external variables.

The origin and development of several and various elements of

work measurement were then examined in detail in Chapters III

and IV in order to critically assess their nature and the validity
of their contribution to management accounting properties as
originally postulated and further clarified in sections 2.5 to

2.8.

This investigation and analysis of existing knowledge from the
standpoint of the original research idea has revealed the
theoretical existence of a positive association between work
measurement and management accounting to a sufficient extent to
allow the formulation of a hypothesis which could be tested in
order .to assess the validity of the relationship. Taking into
account the generalised views of research design and testing and
recognising the constraints of measuring various functions within
the research idea, the following hypothesis was formulated:-—

"There is a positive relationship between the USE of

Work Measurement and the perceived usefulness of

Management Accounting Information by decision makers."
There are likely to be differences in the perception of the use-
fulness of management accounting information, between decision
makers on the one hand, and accountants on the other, not merely

because they are fulfilling different roles, but because, as

Hilal (8) points out, a great deal of the literature and research

(8) 1I.M, Hilal The fazctors affecting cost control by shop floor
management in the British Iron & Steel Industry. Unpublished
PhD Thesis ~ Manchester University 1967 Pages 3 & 4.



' 136
work about accounting information has been compiled by accountants,
whose views and conclusions may have been in an unintentional way,
conditioned by their roles. Accordingly, it would increase under-—
standing bf the relationship between work measurement and management
accounting systems, if, in given situations, the accountants
perception of the relationship was also tested by way of comparison
with that of decision makers. To this end an adéitionai%hypothesis
was formulated:-

"There is a positive relationship between the USE of

Work measurement and the perceived usefulness of
Management Accounting Information by accountants".

5.8 Summary of Constructs and Variables

In order to convert the general principles of research methodology
referred to earlier in this chapter into a model for testing these
hypotheses a number of constructs are now proposed which, when
composed in a structural set of different types of variables, create

a model or framework of measurement for the purpose of testing.

These constructs and the type of variable they become in this research,
are set out in a simplified structural composition in Fig. 1, which,
together with a summary definition of each of these constructs,
indicate the basis of a sampling strategy. Some of the constructs

are based on expositions found in Chapters 1I, III and IV, or later

in this chapter. Others will be explored and developed in Chapter VI
where the variables of each construct in turn, are extended

through to a means of measurement by particular items of a questionnaire.
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"Use of Management Accounting Information Systems"

This first construct, an independent and experimental or manipulative
variable is used as a parameter for determining whether or not a
small business is a user of a management accounting information
system for the purpose of this research, and includes such factors

as roles, functions, methodology and experience of accounting
systems. This construct is based on expositions in Chapter II

and is developed in Section 6.1.

"Use of Work Measurement"

This construct refers to the state of work measurement practice
in a small business unit and as part of the independent experi-
mental or manipulative variable is used to determine whether or
not to include a given small business in the research as a user
of work measurement. As part of the experimental variable it
aims to emphasise differences in the groups of small businesses
studied by its concern with appropriate levels of training,
experience, methodology and application of work measurement. The
construct is extended to draw out some additional states which
as moderator variables may affect the hypothesised relationship.
Based on expositions in Chapters III and IV this construct is

developed in Section 6.3.1 and 6.3.2.

"Non Use of Work Measurement'

This construct refers to the state of practice where work measure-
ment is not used in a small business. As the other part of the
independent experimental variable designed to emphasise group
differences, and again extended to classify additional states as
moderator variables, the Non Use of Work Measurement construct

is used to determine whether or not to include a small business
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in the research as a Non User of Work Measurement. In order to
maximise the experimental variance this Non Use classification
does not necessarily include those businesses which do not warrant
.a Use classification but will contain only those businesses
where distinctively separate methods of assessing direct labour
are used such as estimation by experience, sales value, or
historical records. The construct is developed in Sections

6.4.1 and 6.4.2,

"Small Business Unit Profile"

This construct refers to that state of a small business unit in
relation to such features as products, mode and technology of
production or ratio of labour to material costs. As an independent
but not experimental variable its aim is to assess industrial
compafability between those small business  units actually used in
the testing of the hypotheses. This construct arises from an
éxposition in a later part of this chapter, Section 5.10 and is

developed in Section 6.5,

"Perceived Usefulness of Management Accounting Information'

Having established the independent experimental variables this
construct, the dependent variable, is the other main sector of
the hypothesised relationships. It assesses the actual level of
the constituent characteristics of usefulness i.e. accuracy,
comparability and objectivity as perceived by decision makers and
accountants in the two groups of small business units. This con-

struct arises from Chapter II and is refined in Section 6.6.

"Management Accounting System and Environment"

This construct refers to additional properties of the management
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accountiﬁg system itself, such as timeliness, and to character=-
istics of the environment in which the system operates, such as
participation or superior subordinate relationships. These
componenfs of the construct become those extraneous or unwanted
variables in the research design which might have a direct

influence on the dependent variable in such a way that they would
tend to cancel or confound the effect of the independent variable.
By way of attempting to assess whether the strength of this construct
as measured, has had any effect on the perceptions of the management
accounting information as a whole, a check variable concerﬁed

with the perceived usefulness of management accounting information
about raw material issues is introduced. This construct is fully

explained later in Section 6.7.

5.9 Sample Groups and Comparability

Using this proposed framework of constructs and variables a sampling

strategy is now developed for the testing of the hypotheses,

An original.objective of the research was that.any results emerging
from the work would be as representative as possible of the small
company sector of industry. The first intention then was to carry
out empirical observations in companies in the 100-499 employee
size range who were spread across different industries in the North
East in order to &ield samples of companies representative of a
wide industrial environment. The 100-499 employee size group is

one used by Swann (9 in his survey of the use of management techniques

(9 K. Swann "Management Attitudes and Techniques in the Small
Company'" Unpublished Thesis University of Bradford 1971
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by small companies and seemed a suitable size range for this
research. To have extended the range downwards to include companies
having from 20/99 employees would seem unproductive in view of

the much fewer companies in this range found by Swann (10) to be
using work study or management accounting techniques. In the
researchers casual and limited experience there seemed to be a
critical mass point of round about 100 employees which made the

use of the techniques a decision to be realistically considered by
small businesses. Associated with this first intention it was
originally proposed that a postal survey of some 300 companies

would be carried out in order to find a group of companies all of
whom were using a management accounting information system. The
independent variable use/non use of work measurement would be used
to generatevfrom this latter group, two dichotomous samples each

of about 25 companies, one sample comprising compénies classified as
users of work measurement, the other comprising companies classified

as non users of work measurement.

Refefence‘was made in section 5.4 Variance Control to factors other
than the independent experimental variable which might influence the
behaviour of the dependent variable. The question now arises as to
whether any such additional influences might result from the selection
of companies to be observed and measured in that such influences

might derive from the pgrticular technology of type of production
being pursued by individual companies, Differenf technologies

might have marked differences in the ratio of capital costs to

labour costs or labour to raw material costs which could affect

the view of the usefulness of management accounting information.

(10) 1Ibid
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A company operating one form of technology such as precision
machining of onc off and small batches of medium sized engin-—
eering items, or a mineral water manufacturer may have an
inherentlyvdifferent or biased view of management accounting
informatioﬁ from a labour intensive manufacturer of .cheap textile

garments or a maker of plastic tarpaulins and covers.

In order to minimise the influence c¢f such uncontrolled variables
it was necessary to consider the possibility of conducting the
survey amongst two comparable subject groups. The groups would

be comparable not only in their common use of management accounting
but would need to have reasonably common characteristics of tech-
nology, production and market environment. It would be desirable
for companies in both groups to have similar ratios of capital
éost of material cost to labour cost and for the total order
process time to be neither excessively short, as with confec~
tionery products nor to extend to periods of many weeks as might
arise with some metalurgical or fabrication processes. The short-
ness of both the individual operation time and the order process
time of the former might result in high levels of aggregation of
data not appropriate to the use of work measurement and in the
latter instance, the long process time might mitigate against

the use of work measurement and also of management accounting

for controlling activity over such periods as a week or one month.
It would also be desirable to avoid wide variatioms in competitive

market pressures on internal cost efficiency.

This planned coverage of a widely representative sample of small

companies was seen then to present some difficulties of measurement

and of design. The structure of the research design rests firmly
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" on the maximisation of the experimental variance use/non use of work
measurement and with a wide ranging postal survey there might be

a lack of certainty as to whether the questionnaire to measure

this variable was completed by the proper person or instead had

been filled in by the owner or managing director. The same reser-
vations might be held about ascertaining whether or not a company

was using a management accounting information system.

Two requirements of research design emerged as not being satisfied
in this plan. First of all consideration of the need to ensure
like was 5eing compared to like except for the experimental
variable might throw doubts on the research results themselves if
within or between the two groups there were marked divergencies in
technology or production. Furthermore the possibility of some
practical use of the results as an aid to a company in the

. decision process of opting to use work méasurement could be 1essened.
Such a decision maker might feel that the results were confounded
and influenced by several different technologies and products

to an extent which rendered him unable to transpose and marshall
the results in order to aid his own decision. Again judgements
about the need to exclude a particular company on the basis that
its technology, type of product or production made it lack
comparabiliﬁy within or across the groups would raise questions

of validity. Without considerable development of suitable
measuring devices, such a methodology of selecting companies

would give rise to the probability of bias in the samples. To use
randomization as an alternative means of taking care of differing
technologies and types of production, would require samples which

might be too large to be measured in the research time available.
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In seeking to overcome these difficulties, ideas developed away
from using a wide variety of small business to using companies

from just two or three industrial classifications such as steel
fabrication,vlight engineering or textile manufacturing. This led
on to the suggestion of conducting the empirical investigation in
small business units in jﬁst one industry. To conduct the field
investigation within one industry where the technology and type

of production were not too dissimilar would contribute to effective
measurement of variables in that like was being compared with

like apart from the designed independent variable and that

there was less likelihood of working with biased samples.

The size of the two sample groups would of course be smaller,
probably about 10 in each group, i1f the investigation were
conducted in one industry. On balance however, it seemed that
more viable results would be obtained from smaller groups with
a higher degree of compafability‘than with larger groups more
likely to.have in, and between, group diversities. With the
implicit approval of an industrial association and by adopting
the smaller groups, the opportunity would be available for more
personal penetration into each company as a means of securing
the comprehensive data needed for the several variables., To go
in the other direction and increase the sample groups to allow
randomization to take care of comparability would require the
researcher to use limited available time in desk management of
postal questionnaires. This would not take advantage of what
was considered by the researcher to be one of the valuable
opportunities of the research project that of direct and personal

contact with the interface of small business activity and management.
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5.10 Small Business Units in the Furniture and Timber Industry
as a Survey Area

The Small Business Centre of Durham University had over a period
developed knowledge of and a co-operative relationship with the
Furniture and Timber Industry Training Board which provided both
an opportunity for the researcher to tap their sources and an
assurance about the unb%ased nature of these sources, Would the
furniture and timber industry in the North East however, provide
an area of field work which met the criteria necessary to test

the hypothesis? Enquiry revealed a scenario of medium and small
companies or business units rather than large enterprises and
which included timber importers based on East Coast ports.

With the exception of companies who were predominately importers
aﬁd therefore not concerned much with manufacturing, the industry
seemed to have a reasonable consistency in its technology and

type of production within the 100-499 size range. The low in-
cidence of higﬁ volume production of single products, on the one
hand, and of companies which made a wide variety of jobbing orders
(jobbing joinery shops serving the building and construction
industry are within the separate construction industry classification)

meant that the dominant mode of production was batch production,

Within the companies 1is;ed as operationally separate clients by
the F.T.I.T.B were a number of small business units which were
in fact subsidiaries of other often quite large companies.
Although they were regarded as separate small business units by
the Board this did not necessarily mean that they could be so
regarded in this research. After discussion with the Board as
to the nature of separation or independence of these small units

it was decided that they would strengthen the data collected
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provided that the management accounting resource and the work
measurement resource or its alternative were located at the unit
and there was a clear physical and decentralised organisational

separation of the small unit from the parent company.

A common process of cutting linear or panel timber to size,
machining or shaping, coating with veneer or plastic, assembly,
together with some parallel upholstering activity in many instances,
was perceived as a mainly consistent technology. Steel is used

as a raw material for some furniture products but the operations

are so similar to those for timber furniture that this was not

regarded as an inconsistency.

To choose to carry out field work observation in the furniture and
timber industry then seemed to overcome the problem of generating
sample groups with technologies and types of production so different
that the groups might not be considered comparable. It would also
‘avoid the likelihood of bias that would arise from the‘selection
process necessary to achieve comparability if using a sample

from a variety of industries. Such a choice then would strengthen
the whole reseafch design and improve the validity of the results;
But would these results be transferable to small business units

in other industries?

On balance it was felt that the choice between validity and
trnasferability should be weighted towards validity in that results
whicﬁ are more valid within a restricted field are seen as being
more desirable than less reliable results from a more representative
environment of small businesses. However, transferability is not

necessarily sacrificed by working in one particular industrial
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segment of the small business field. It can be argued that because
of the relative consistency and type of such business an appraisal
of the extent to which the results might be applicable to a given
industrial segment can be made more effectively in that a more
accurate comparison between the processes in a given industry

and the processes in the furniture and timber industry can be made
than when comparing processes in a given industry with a matrix

of processes from several industries.

In view of these considerations the furniture and timber industry
was chosen as the field area for investigation and the co-operation
of the Furniture and Timber Industry Training Board was sought

in establishing entry into this field work. A list was supplied

by the Board of all companies registered with the F.T.I.T.B as
having between 100 and 499 employees and located within the area
supervised by the Northern Training Officer. This area was bounded
by Berwick in the North and Whitby in the South and extended over

to the Cumbrian coast.

Having discussed the desirability from a research design standpoint

of generating two groups of small business units which are com—

parable (apart from the experimental variance) how is it proposed

to measure whether like is being compared with like in those groups
actually generated from the Furniture and Timber Industry? A construct
- Small Business Profile is proposed to this end which draws on
characteristics already referred to in this section such as mode

of production and ratio of labour to material costs. This construct

- Small Business Profile is set out as a measurable independent

variable in the next chapter.
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5.11 Interﬁiew Schedules

The survey strategy of generating fwo comparable groups of
businesses from the Furniture and Timber Industry provide& the
opportunity for data collection by interview schedules conducted
with all the companies from the more restricted population of all
those companies from a single industry prepared to participate

in the research.. This would generate two groups who were common
in their use of management accounting but dichotomous in their
use/non use of work measurement as illustrated in Fig.l, and would
discard respondents who failed to satisfy these parameters.

The anticipated homogeneous nature of the furniture and timber
industry was expected to generate two samples where like was
being compared with like in a business or industrial sense thus
avoiding the bias that could have arisen by using judgement to

filter out companies viewed as being non comparable.

Commenting on the use of interview schedules Oppenheim (11) indicates
the sense of security the researcher feels due to the fact that the
data were collected in face to face situations. This was an
important consideration in this particular research design as in
order to measure the profiles correctly, more than one person had

to respond to questions and the use of a mail questionnaire would

not necessarily have ensured this which would have had the associated
consequences of lesser quantity and lesser quality of response.

The lower response rate associated with mail questionnaires might
have applied particularly to small business units who were known

to be faced with a general problem of availability of time and of

(11) A.N. Openheim Questionnaire design and attitude measurement
Heinemann Educational Books Ltd. London 1966 Page 32.
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motivation to deal with the numerous requests from various
official units for extensive data. The arrival through the post of
a multi-page questionnaire to be completed by different people
would in all likelihood have been ignored by many owners or
managing directors., Even if there was an initial intention to
participate, this might have faded due to the reluctance of

other individuals to complete their part of the questionnaire

or again; the quality might have suffered by the managing director
dealing with the whole questionnaire hiqself. Other disadvantages
of mail questionnaires are that the questionnaire has to be made
much simpler as no additional information explanation can be given,
there'is no control over the sequence of the questions and no
opportunity to use cards to facilitate ranking of properties or

features,

The intention to use an interview schedule and a given list of
companies comprising the population of small firms engage din the
furniture and timber industry in the Northern Region would

still require the use of an initial mail enquiry to find out which
companies were prepared to participate. A carefully worded one
page letter, however, followed by a telephone call was expected
to be a more effective stimulus to create a response than a
mailed questionnaire. Whe& an initial positive response was
achieved, the interviewer could then persevere with arranging
interviews with the different individuals in each company.

This opportunity to persevere is associated with what in the

opinion of Oppenheim (12)is the greatest advantage of the interview

- that is its flexibility. The interviewer can under many

(12) 1bid Page 31
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circumstances adjust the timing of his interview to the convenience
of the respondent with the anticipated effect of initiating and
maintaining a rapport which will keep the respondent interested

and responsive throughout the interview. He can also make sure
“that the respondent has understood the question and can probe
further Qhen particular responses are encountered, It also gives
an opportunity for the variet? and spontaneity of information
associated with verbatim comment to emerge at appropriate stages

in the interview.

Much generalisation of this nature is asscciated however, with
the use of an experienced interviewer and therefore these advan-—
tages need to be discounted to a certain degree in this research
given the limited experience of the researcher. The researcher
would need to be mindful of the possibilities of bias and of
other dangefs in the interview method. The interviewer might
unwittingly influence the respondent by a tone of voice or the
way in which the questions were read out. Tone or emphasis may
unconsciously communicate to the respondent an expectation by the
interviewer of a certain view or attitude which the respondent
then provides rather than his owﬁ true perception. Apart from the
need to be convincing about confidentiality, the researcher would
need to take care to appear in a non definable status.role and to
avoid any impression, to such respondents as supervisors, which
was akin to that of an elevated or managerial status role. The
approach of the interviewer would need to be so as tolavoid
systematic bias and yet at the same time, reap the harvest of
information that only the interview schedule can give. He would
whilst accepting the possibility of bias, have to take every care

to lessen the occurance of systematic bias.
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The rejection of the use of a mail questionnaire to collect data
about the variables in the research design in favour of personal
interviews did open up consideration of an alternative means of
data collection to that of a questionnaire schedule. Interviews
might have been conducted on a loosely structured basis using sohe
predetermined questions but with the bulk of the data coming
from fluid open ended discussion which would be noted and then
analysed later. Although this type of interview is viewed as being
useful where research is exploring or mapping an area to arrive
at classifications or to discover what variables exist it was
seen to be less appropriate in this research where already identified
variables needed to be measured using a measuring instrument
which would give consistent and reliable measures with repeated
application. Thus the questionnaire schedule with questions
structured specifically in relation to each variable, but with
some opportunity for free ranging open comment by the respondent,
"and applied with flexible programming to suit the resﬁondent was

confirmed as the means of data collection.

The questionnaire which was evolved for data collection and a ﬁote
on its design and application are set out in Appendix A. The
several variables to bé measured by the questionnaire are developed
or summarised in the next chapter with in each case, references

to the particular questions relevant to that variable.
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5.12 Summary

This chapter has clarified the nature of the research being under-
taken as a combination of case study and corrclational reécnrch.
Testing, measurement, variance control, validity and reliability,
were all considered as necessary features of the! esign of such
research, These considerations, together with earlier theoretical
analysis were used to formulate hypotheses linking positively

the use of work measurement with the perceived usefulness of
management actounting information by decision makers and accountants.
A number of constructs and variables were then proposed and set in

a suitable structural framework of independent, dependent and
extraneous variables, for the testing of the hypotheses. A

feature of this framework was the generation of ﬁwo sample groups
who were dichotomous in their '"Use" or '"Non use" of work measurement
but whose business profile was similar in other respects such as the
technology operated or the type of production used. The furniture
and Timber Industry was selected as an industrial segment which
offered this commonality of business profile and also opportunity
_for access for field investigation. Finally, the use of interview
schedules was selected as the most appropriate means of data

collection from the two sample groups.
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CHAPTER VI

RESEARCH CONSTRUCTS AND VARIABLES

6.00 Having examined aspects of research design and testing in Chapter
V this chapter examines in turn each of the constructs and the
variables they become, which formed the framework of testing as set

out in Fig.2. Each construct is developed to one or more measure-—

able variables which are then operationally defined and reference

is made to the specific items in the questionnaire schedule in

Appendix A which are used to measure these definitions.

6. 1 The Use of Management Accounting Information

The first construct to be considered is the state of use of the
management accounting information system, if any, in the small
business units. As one of the main vectors of the hypotheses is
the perceived usefulness of management accounting informationm, it
implics that small businesses will have systems in operation that
gencrate such information as a basis of decision making. Further=-
more, it is anticipatedvthat the part of this information which is
concerned with budgeted direct labour activity has been derived
from some classified method of assessment of labour activity. Not
all businesses however, will necessarily have such a system and some
standard state of use needs to be established as an independent
experimental variable. It is experimantal in that it is used as a
manipulative tool to generate a sample of small businesses in which

the hypotheses can be tested.

Drawing on Chapter II, Sections 2.1 to 2.4 and 2.9, the use of
management accounting would involve the application of management

accounting knowledge to the task of providing information in a
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suitable form derived from all the relevant records of the business
to assist in decision making. The detailed nature of information
associated with assessment of direct labour activity, and the
typical organisational control of that activity in a business,
focuses atfention towards small managerial decision making. Such
decision making would lie with supervisors or managers and would
involve such activities as planning, analysing alternative courses

of action, or appraisal of performance.

The views of academic accountants and accountants working in small
businesses were sought in relation to an appropriate level of
accounting knowledge required in a small business in order to

provide useful information to such decision makers. As a result

this was operationally defined as the business having used for two
years or more, an information system which showed anticipated,
planned, or budgeted costs and which generated statements of actual
costs in relation to those budgeted. The business would employ a
full time person with two years or more of experience of cost control
systems. Such a person would not necessarily have the title of
accountant, he might be called the company secretary for instance, but
his function should include responsibility for a management
accounting information system. He would not be¢ required to have any
formal level of qualification as part of the operational definition
and so question 2-10b provides additional interest data. This

level of accounting knowledge and experience is measured in the
interview schedule attached as Appendix A by questions 1-15,

1-17, 2-03, 2-04, 2-09, 1-12, 1-13, 1-14, 2-01, 2~02, 2-10a,

addressed to the chief executive and the accountant.
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The provision of information in a suitable form for decision
making would require generation, at periods of one month or less, of
operating statements which showed actual costé of labour against
budgeted or anticipated costs. In accordance with the view expressed
in Section 2.1 that relevant information is not limited to trad-
itional accountancy records any quantified operating statements
showing actual output of direct labour against budgeted output in
terms of units or weight would fall within the operational definition.
The information generated would be made available to decision makers
in the mdnhfacturing function of the business preferably at first
line or supervisory level of management and at least at second line
departmental level. This provision of information to decision
makers is measured by the following questions from the schedule:-
1-15, 1-16, 1;18 (question 1-19 is intended as a cross check and
probe in'case of an initial nil response to the questions én

budgeting) 2-03, 2-04, 2-05, 2-07 and 2-08,

Question 2-06 establishes the use of a management accounting
information system in which information about anticipated labour
activity is linked with a source involving a classifiable technique

of assessment such as estimating or work measurement.

These measures of this independent experimental variable are
intended to be applied to all small business units which respond
to the invitation to participate in the field work part of the
research., Small business units not falling within the operational
definition of use of management accounting will not be included in

the groups for investigation of the state of the dependent variable,
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6.2 Use of Work Measurement — Non Use of Work Measurement

The construct - Use of Work Measurement and the construct -

Non Uke of Work Measurement, together form the main manipulative
vector of the research design. This research is concerned with the
likely effect on the perceived usefulness of information, by the use
of the management technique of work measurement, hence the Use/

Non Use of Work Measurement are the variables which are altered
experimentally by design of the research instrument and so become the
independent experimental variables. There was, in earlier chapters,
a detailed analysis of work measurement and management accounting

in order to establish where the links of the properties of one

with another were to be found. It is still necessary however, to
draw out the profile of these independent variables so that they can
be measured and manipulated in a way which avoids the effects of the

variable being confused or cancelled by additional influences.

One way of designing research to avoid external variances building
up to the extent that they influence the relationships postulated,
but which themselves are not the objects of study, is randomisation
or the selection and assignment of subjects by random means. Such
a selection of companies to be the vehicles of the testing procedure
would probably result in a sample of companies in which the use of
work measurement ranged through a spectrum from intensive use of
work measurement at one end, through partial use of the technique,
to nil use at the other end. This gradation of use presents two
difficulties, firstly, the design of some suitable measuring scale
to represent faithfully the different degrees of usage - bearing in
mind that there are several parameters to be taken into account on
some Qeighting basis. Secondly, if instead of a scale of usage,

the whole spectrum was divided into two groups, one half being classed
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as users and the other half as non users, there would be some
degree of difficulty in drawing a line through the spectrum, or of

deciding on which side of the line a company should be placed.

Kerlinger (1) however, includes a research design feature to assist
with such‘difficulties of variance control and that is the maxim-
isation of the experimental variance. He suggests that development
of a research design which enables any hypotheses to be tested with
requisite care, is assisted by the concept of maximisation of

the experimental variance. This involves maximising the systematic
effects of the appropriate variables in the hypotheses by emphas-

ing the differences in groups or phenomena.

Applying this concept to the work measurement variables leads to a
rejection of the idea of a randomised group of companies in which
various levels of work measurement effectiveness would be identi-
fied in favour of two groups of companies where the emphasised
different condition between them, would be the USE or NON USE Qf

work measurement.

By having an indcpendent variable of this dichotomous nature, the
resultant research design will enhance the means of testing for

the existence or otherwise of a relationship between work measurement
and management accounting information. It 1is suggested that such
emphasis of differences in groups offers greater opportunity for
achieviﬁg a higher degree of validity and reliability than the

measurement of gradations of effectiveness of work measurement.

Although the development of these independent variables in a

dichotomous manner is unique methodology, nevertheless the actual

(1) F. Kerlinger Foundations of Behavioural Research. Holt
Rinehart 1973, Ch. 17



158
questions usced to establish the operational profiles have, in
general, aiready been used by other researchers and have also been
retested for this research. This methodology therefore, is

considered likely to produce valid and reliable measures.

6.3.1 Use of Work Measurement - Independent Experimental Variable

From the review of research and investigations into the manifestation
of work measurement in organisations carried out in Chapter IV,

there emerges a profile or measure which enables a company to be
classified in a genefally acceptable sense as a "User" or work
measurement.‘ Such a measure forms the basis of a suitable

operational definition of a work measurement "User" and a framework

of reference for defining "Non Users" as dimensions of the independent

variable in this research.

As far as particular work measurement techniques are‘concerned,

a typical user would be found to be making use of one of, or a
combination of, the following techniques for assessment of their

direct labour activity: time study with i;s structure of element
breakdown, ratiqg and the application of allowances; activity
sampling;‘ predetermined motion time systems; standard data; and
analytical estimating. There is no distinction in the earlier research
surveys between the use of a technique for one purpose or another;

for example between measuring individual direct labour activity and
measuring‘group direct labour activity, or between measuring direct

and indirect labour activity. The textual writings suggest for
example, that activity sampling is in the main used to ascertain
percentages of delay or phenomena such as crane or fork lift truck
activity. However, it may be that a user company does, in fact, assess
its main direct labour tasks by rated activity sampling. Again the

type of rating scale used is not seen to affect the use state,
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neither is the nature of any allowance system.

The degrée of coverage of work measurement in terms of the prop-
ortion of direct labour activity assessed by work measurement in
terms of the proportion of direct labour activity assessed by work
measurement, which would qualify a éompany for inclusion into the
use classification, would need to he a somewhat arbitrary level
which could vary with the particular form of production and on

which a judgement would be formed, following pilot studies.

Considering now the reviews of recruitment and training, then use

of work measurement by a company would imply that practitioners in
the main, have had at about four years of industrial experience

prior to training in work measurement. Training in work measurement
principles and techniques will have been conducted by colleges, or
work study schools or consultants, and not simply by exposure to
practitioner colleagues., Prior academic qualifications, certificates
in work measurement, or professional membership of I.W.S.P. do not
appear to be necessary attributes held by practitioners for their

company to be classified as a user of work measurement.

The experience parameter of the classification profile would seem
to emerge in the form that to be considered as a user of work
measurement a company would need to have been using the technique
for at least two years and to have been employing for its main
thrust of work measurement a person(s) having not less than two
years of experience as a work study practitioner. This form
within the profile cannot be drawn very precisely and some judge-
ment based on the particular situation might have to be made as

to whether a given company would fall within the classification.
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For example, a small company which has recently embarked on the
introduction of work measurement by having one of its experienced
staff trained by a nationally accepted course, could hardly be
classed as a user of work measurement if the practitioner had -
been operating for only 9 months. If however, a company had used
the technique of work measurement by employing an experienced
practitioner for two years, a period which could be regarded as
long enough to overcome implementation difficulties and that
experienced practitioner had been replaced by a newly trained man,
theAcompany would not automatically be excluded from the user

classification.

This operational profile of the Use of Work Measurement is measured
by the use of the following questions in the interview schedule.
The use of particular work measurement techniques and the extent

of usage of work measurement is covered by questions 1-20, 1-22,
1-23, 3+01, 3-02, The training of the work study practitioner

is measured by questions 3-06, 3-07, 1-21 and 3-03. Questions

1-24 and 1-25 are desighed to contribute to an identification of

a link between work measurement and the management accounting

system in conjunction with question 2-06,

6.3.2 Use of Work Measurement - Moderator Variable

‘The indications of a typical usage state of work measurement having
been established. as one vector of the independent experimental
variable, the construct Use of Work Measurement is now extended

to take account of different levels of the state of use which

might begause of their existence, have a further systematic

effect on the variance. An analysis of investigations suggest
there are a number of criteria that represent different levels of

the state and which call for measurement because of their possible
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modifying cffect in either a pousitive or negative direction on

the dependent variable.

Faherty, Hall and Sparks (2) have suggested a means of assessing
the quality of a work measurement department in a paper which

they do not claim to be definitive, but submit as a base for
development. They suggest a methodology of taking account of a
number of weighted factors. Two sub—factors they give considerable
weight to, are whether regular rating check sessions are held

and whether levels of operator performance are reviewed at regular

intervals.

Rguter (3) in his California and New York studies, foﬁnd less
than half the companies had carried out rating checks on their
time study analysts using films within the last year, and that no
more than 6QZ had used films in the last 3 years. Nearly 407
of firms in the California and New York studies admitted to never
ﬁsing rating films, but he still regards rating checks as helping
to improve the quality of work measurement. As far as review of
performance is concerned, Bevis (4) in his study of the effect of
thc learning curve on operator performance repétitive tasks,
concluded that:

"There is a need for operatives work study personnel and

management to agree to frequent method and time studies
in repetitive tasks."

(2) B.T.Faherty, C.B.Ball, D.A.Sparks. The Quality of Work Measure-
ment Work Study and Management Sciences, June 1970 Pages 467-470

(3) V.G.Reuter. Work Measurement Practices. California Management
Review 1971 Part 14 Pages 24-30

(4) F.W. Bevis. An Exploratory Study of Industrial Learning with
Special Reference to Work Study Standards. Unpublished MSc
Thesis U.W.I.S.T. March 1970
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An aspect of the enviromment of work measurement which Reuter (5)
comments on is the conduct of appreciation training programmes

for foreman, managers and union officials aimed at securing the
acceptance and co-operation necessary for effective work measurement,
He reports high percentages (over 807%) of companies who run such
programmes for foremen and supervisors and around 407 of companies
who run such courses for union officers. Faherty (6) et al identify
appreciation courses as a factor in the quality of work measurement
but weight them much lower than trainihg of practitioners or the

use of appropriate techniques, whilst Bevis and Collier (7) report
64% of companies arranging courses for foremen and staff with a

figure of 337 for shop stewards.

There is almost no reference in investigations to the need for
detailed specification of methods when standards are issued, but
both Mintgr (8) and Faherty (9) et al, imply that this has some
importance.A The lack of reference probably arises from the
expectation that a detailed specification is implicit in the time

study procedure of breaking tasks down into elements.

(5) Reuter op cit Pages 24-30

(6) Faherty Hall and Sparks op cit Pages 467-470

(7) F.W.Bevis & P.I.Collier. An Industrial Survey of Work Study
in Wales 1963-65. An unpublished paper Welsh College of
Advanced Technology.

(8) A.L. Minter. A Critical Analysis of Work Study. Unpublished
Thesis MSc(Eng) University of London. June 1967 Pages 4-7

(9) Faherty Hall & Sparks op cit Pages 467-470
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Although Faherty (10) et al do include systematic setting of
allowances in their quality assessment factors and its contribution
to information accuracy was suggested in section 3.8, the uncertain
state of knowledge instanced in 3.8 by Dudley (11) and Karger

and Bayha (12) together with the views of Murrell (13) suggest
however, that any particular system of setting of allowances

 would not be a measure of higher level of work measurement usage.

When considering the organisational aspects of work measurement,
investigators tend to emphasise the ratio of production employees

or total employees to work study staff. From their 55 company
respondents employing some 80,000 pcople in production or operating
activities, Longhurst and Kerridge (14) concluded that after the
initial requirement of 1 work study engineer, an additional one

is required for every 200 employees. For those companies with work
study personnel, Bevis and Collier (15) found a ratio of 1 work study

practitioner to 260 total employees, whereas Minter (16) found an

average density of 1 practitioner to 280 workers.

(10) Ibid

(11) N.A.Dudley; Work Mcasurcment Some Research Studies. Macmillan
1968 Page 34 '

(12) D.W. Karger & F.H, Bayha. Engineered Work Measurement.
Industrial Press New York 1966 Pages 522-523

(13) K.F.H.Murrell. Fatigue Measurement, Continued Learning and
' Rating Capability = Report of a Research Conference 1971
Department of Applied Psychology U.W.I.S.T. Cardiff
(14) B.J.Longhurst & R.G.P.Kerridge. The Application of Work
Measurement in Industry. Work Study & Manpower Services
March 1972 Pages 126~128
(15) Bevis and Collier op cit Page 12

(16) Minter op cit Page 3
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Faherty et al (17) in their proposcd evaluation criteria for work
measurement, log the need for the department to occupy a central
place in the organisation rather than being tied to a particular
department. Bevis and Collier (18) found that over 707 of companies
had work study departments responsible to Works Manager level or
above or to Group Headquarters. The remainder were responsible to

various people from Production Engineers to Accountants.

These observations lead to a view that the presence of rating checks,
operator performance checks, work study appreciation courses represent
a refinement or higher degree of sophistication of the work measure-
ment system and as such could be considered as having a possible
reinforcing or positive effect on the sysfematic variance within the
use group., On the other hand, the absence of job descriptions or
manuals of work tasks, the responsibility to lower levels in the
organisational heirarchy, or a higher ratio than 300»employees to 1
practitioner, whilst not excluding a company from being classified

in the use group, might result in some negative effect on the

systematic variance.

This operational definition of the moderator variable part of the
construct Use of Work Measurement, is measured by the following
questions in the interview schedule. The control checks on personal
skills and operator performance are covered by questions 4-01,

4-02, 4-03 and 4-04 with work study appreciation covered by 4-07.
The measure of procedural records is by question 4-05 and the

organisational state by question 4-06 coupled with 1-02,

(17) Faherty, Hall & Sparks op cit Pages 467-470

(18) Bevis and Collier op cit Page 13
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The independent experimental variable measures Use of Work
Measurement, as outlined in 6.3.1 will be applied to those small
business units willing to participate in the research. Only those
units falling within the operationél definition of use of work
measuremeﬁt will be included in the USE group (see Fig. 1) for
subsequent measurement of the dependent variable. The response to
the moderator variable measures, Use or Work Measurement, will be
used for later analysis of possible moderating influences on the

dependent variable.

6.4.1 Non Use of Work Measurement - Independent Experimental
Variable

This construct refers to the state of practice where work measurement
is not used in a small business unit. As the other half of the

main manipulative vector of the research structure it is an
independent experimental variable whose existence is postulated

as having a systematic effect on the dependent variable.

In the Use of Work Measurement state, because of the need to
establish use of certain specialised techniques and exposure to
certain specialised training, the operational definition of the
Use of Work Measurement independent variable required questions

to be asked of the practitioner as well as the chief executive.

In this case the operational definition can be measured simply

by questioning the chief executives of small business units.

The zero use of work measurement and the alternative form of
assessment used is ascertained by questions 1-26, or 1-27 and 1-28.
The non psé of a work study officer is checked and the type of
staff used instead ascertained by question 1-29, Questions 1-27 or

1-28 also contribute, together with 2-06 to determine the existence
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of a linkage between the assessment of direct labour activity

and the preparation of management accounting statements.

6.4.2 Non Use of Work Measurement - Moderator Variable

In emphasising the difference in the two experimental variables,
classifying lines have been drawn which select companies at the
opposite end of the spectrum of usage of work measurement. Never=
theless, the definition of Non Use might include business units
with a state which contained certain characteristics which had

some positive effect on the systematic variance of the dependent
variable. Such characteristics would be the timed observations of
operators by an ordinary watch or the use of machine feeds and
speeds or other forms of time based data. Again although a company
was found not to be using time study or P.M.T.S. previous training
or expericnce in work measurement by the foreman or estimator
might, as a moderator variable, account for a positive influence

in the variance. Aiternatively, if there were some instances where
assessors were not fully conversant with the assessment methods used
as alternatives to work measurement, or not familiar with the firms
'technology, then the sysfemétic variance could be affected in a
negative way. An example of this would be where an estimator had
recently been recruited from another industry or where an operator

had recently been promoted to the role of estimator,

This further None Use state in a business is operationally defined
by the responses to questions 5-01, 5-03, 5-04, 5-05 which are
intended to establish the extent to which the methodology included
any work measurement components or influences which might have

moderated the effect of the independent variable. Questions 5-06,
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5~0 7 and 5-09 have a similar objective in relation to personhl
skills and experience whilst 5-~02 was a further confirmation of the

links with the management accounting system.

As indicated, companies will not be placed in the Non Use of Work
Measurcuent Group simply because they fail to qualify for the Use

of Work Measurement Group. It will be necessary for them to match

the Non ﬁse independent variable definition before being so classified.
Although the main purpose of the moderator variable is for subsequent
analysis of wider characteristics, it may be that these particular
measures show an accumulation of characteristics in a business unit

to a level that questions whether or not that unit shouldAbe

included in the Non Use of Work Measurement Group.

6.5 Small Business Profile

In Chapter V section 5.10, the choice of the furniture and timber
industry as a particular industrial segment in which to carry out

a survey was made as a means ol generating sample groups which
would be comparable with each other apart from the manipulat?on
~of the independent experimental variable. The choice was made

on the likelihood that the products, technology, mode of production,
and other business characteristics would not be too dissimilar

. from onevgroup to another. This construct Small Business Profile
is a measure of this comparability between the two groups which
will be empirically generated by the experimental variables. It is
an independent variable but is nét experimental or manipulative

and it is operationally defined by the following items.
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The mode or type of production carried out in the business ts a
main feature of the Profile together with the products made and
the markets served. These characteristics are entities in them—
selves which for example, could demonstrate that one group might
be dominated by small batch production of up market high quality
furniture whilst the other group might be dominated by higher
volume producers of cheap flat furniture. In addition these
characteristics - mode of production, products, and markets,
when joined together, might give an indication of technological

differences between the manufacturing activities of the two groups.

The labour to material cost ratio would be yet another indicator of
business comparability between the two groups. Again the size range
of busineéses to be studied is wide enough to give rise to size
differences between the groups and differences might also arise with

regard to the relative independence of business units in the groups.

These indicators of the operational definition are measured by
question 1-08 for products, 1-10 and 1-11 for mode of manufacture,
and 1-01 and 1-09 for market environment. The labour to material
cost ratio was measured by question 2-11, the size of the business
unit together with its relationship with any parent or associated

company, by questions 2-02, 1-03, 1-04, 1-05.

This data is not intended to influence the generation of the two

groups but to indicate the presence and balance, in the empirically
generated groups, of business characteristics separate and different
from those of the experimental variable used in the generating process.
The degree of balance of such characteristics would be a useful
indication of the comparability of the two groups when the data is

analysed and conclusions drawn.
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6.6 Perceived Usefulness of Management Accounting Information

The independent experimental variables have been established as the
manipulative vectors of the research design, first, Use of
Management Accounting as an entry requirement into the experiment,
then Use of Work Measurement and Non Use of Work Measurement, the
two dichotomous states experimentally created to measure the difference
in their respective influences on management accounting. The
measure of the difference of the results of their influence is this
construct Perceived Usefulness of Management Accounting Information,
and as the other main vector of the hypothesised relationship it
becomes the dependent variable. Outputs from the budget system
such as profitability, and as measured by motivation, have been
evaluated by Hofsteds (19) in his research. This current research
does not aspire to such a broad measure.of the output results of
particular inputs into the management accounting system. Instead
the more conservative but confident measurement aspiration of
"perceived usefulnessf is applied as a measure of assessing the
output from the management accounting information system. The
function of management accounting was elaborated in Chapter 11 and
its role as an aid to decision making clarified. The level of
decision makers with which this investigation is concerned and the
availability of management accounting information to them was
established in section 6.1. The further analysis of managemént
acéounting systems in Chapter 11 identified a number of properties
whose presence is seen as rendering a management accounting system

more beneficial or useful to decision makers. These properties

(19) Hofstede G. The Game of Budget Control. Tavistock 1968 Page 3
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are grouped into classifications of accuracy, comparability and
objectivity which may be observed as variables existing to some
degree or other within information systems for decision makers.
Taken as a whole, these properties as identified in Chapter 11 and
as seen to be present to some degree or other by decision makers,
form the comstruct Perceived Usefulness of Management Accounting
Information. It 'is the change in the level of this perceived
usefulness, which is postulated as being influenced by the
variables Use or Non Use of Work Measurement and heﬁce Perceived
Usefulness of Management Accounting Information becomes the

dependent variable,

The devising of measuring instruments for this key variable presented
the researcﬁer with an innovative task in that there was little

" if any evidence of previous work involving measurement of this
construct. Furthermore, as the variable is one of the key pivots

of the research design, the output of the research is heavily
dependent on the effectiveness of these measures. The classification
of those properties of usefulness which link with work measurement,
viz accuracy, comparability and objectivity, is firmly based on the
work of the various contributors to the American Accounting
Association Report (20) referred to in section 2.4, but the degree

of innovation arises in the operational measures of these properties.

The measures which follow were devised by transposing and adapting
practices previously used to measure properties similar to those
forming this construct., For example, the extent of a feeling or
(20) Report of the Committee on Concepts and Standards of Internal

Planning and Control. American Accounting Association.
The Accounting Review, October 1974.
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opinion about an attitude, such as the knowledge possessed by a
supervisor's peers, was measured by Hopwood (20.1) using a scale in-
volving such verbalised divisions as "very little", "some",
"considerable" and "very great'. Again, in measuring one quality of
an information system, that of understandability, Hoefstede (20.2) uses
the verbalised divisions of 'always", "mostly", "sometimes",
"seldom" or "never". This form of measuring instrument is used

in this research with all three properties of usefulness and the
advice of an experienced researcher was taken up in that a 10

point scale of measurement is used to enable the respondent to
clarify his choice of say "often" as being either closer to "very

often" or closer to "sometimes."

The measure of the property objectivity, uses phrases thought to

be meaningful to supervisors and managers such as "impartiality"

and "bias", whilst comparability is approached on a basis of asking
the respondent how reliable he thinks the accounting information

is in comparing one job with another or one week or month with
another.  Accuracy, however, is a more complex property, and the
gencral usage analogy of rifle shots on a target, as explained in
section 2.6, is used to identify the constituent parts - reliability
and precision. Another parallel is with the characteristics of

the sample measurers of a batch of engineering components which

arise in quality control such as:- range; average; and, position

of average in relation to required value. These various characteristics
had to be transposed into such meaningful phrases as "uﬁder estimate",
"over estimate" and variation in the extent of over estimation

from one job to another,

(20.1) Hopwood op cit Pages 213-215

(20.2) Hoefsted op cit Page 331
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Whilst the measuring instruments dévised cannot claim the same
degree of confidence in their effectiveness as those used repeat-
edly by researchers, they were subject to a process of pre—testing
with both accountants and supervisors and under field conditions.
It can however be said that the way in which they were evolved

and their testing builds up to a fair degree of overall effective-

ness in the measures.

The operational state of this variable Perceived Usefulness of
Management Accounting Information is measured by responses to the
various questions as developed below. The same set of questions is
applied to decision makers in both the USE and NON USE groups.
Question 6~01 is the first of the introductory questions in that it
provides a check on the production organisation of the company

and will help the researcher to ensure that all first and second
line management who are in receipt of management accounting
information are interviewed. Question 6-02 is intended to orientate
the respondent towards consideration of information generated and
published by centralised departments and prepares the way for
question 6~03, Questions 6-03 and 6-04 are a check on information
already supplied and act as a basis for questions about usefulness

of accounting information.

Operational measures and methods of coding are now developed for
each of the properties and elements of the variable Perceived
Usefulness of Management Accounting Information. Table 2 at the
end of the section summarises the means of measurement and the

methods of coding or scoring to be used in each case.
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6.6.1 Accufacz
The first property of usefulness to be measured is that of accuracy.
The concept of precision and reliability as components of accuracy
were referred to and illustrated by analogy with rifle shots in
section 2.6 page 30, reliability being the extent to which the
shots were evenly scattered around the bulls. eye and precision being
close clustering of shots around a mean position anywhere on the
target, One measure of the reliability component of management
accounting information planned fér this study is the difference
in the proportion of assessments of direct labour activity
regarded-as‘being over estimated or under estimated in rglation

to the actual direct labour activity required in practice.

In rcsponsé to questions 6-05 and 6-06 cach decision maker would
indicate what percentage of jobs or operations he thought were

over or under estimated. If 100% of the assessments were thought
~to be over estimated this would be extremely low reliability as

all of these assessments would have in terms of the rifle analogy
missed the bulls eye of the target. The same condition would
apply if a decision maker perceived 100Z of the assessments to be
underestimated. If a decision maker réported 907 ovef estimated
and 10Z under éstimated, then the difference between these viz 807,

would be a further indication of low reliability.

On the other hand, if 507 of assessments were thought to be over
estimated and 50% under estimated, this even balancing or zero
difference of the assessments above and below the in practice values
would be an indication of high reliability., A further example of

higher reliability would be 407 of assessments reported as under
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estimated, 50% as over estimatéd with 107 reported as accurate,
This is a difference or imbalance of only 10Z of assessments, the
remaining 807 being balanced above and below or coincident with the

"direct labour activity values required in practice.

The need to take into account questionnaire design, and in particular
the systematic ordering of questions for the benefit of the
interviewee requires the deferement of measures of a second

component of reliability in favour of measures of that part of
accuracy known as precision. In terms of rifle shots on a target -
are the rifle shots closely grouped or widely scattered irres-
pective df whether they straddle the bulls eye or lie above or

below it.

In accounting information about direct labour activity, precision
is the extent to which the assessments are perceived to vary from
job to job in relation to the in practice value of these jobs -
the extent to which the scatter of assessments of direct labour
activity is perceived to be closely clustered or alternatively
widely dispersed on either side of its mean. Irrespective of
whether the spread of assessments was thought to lie below, above,
or across the in practice values these might have a wide variation

or range or they might be clustered in a narrow range.

Having esgablished~by meaﬁs of questions 6-05 and 6-06 where

each decision maker thought the spread of assessments was located,
he would then be asked by means of questions 6-07 or 6-08 or 6-09
how wide hg thought the variations were in assessments from job to
job. The five categories of variation are divided into a ten point

scale in order to generate a score of the width or span of the
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variations perceived by each decision maker. In this case the
lower scores would indicate a narrower variation or higher level

of precision than the higher scores.

It is now possible, having measured the precision element or extent
of the variations in assessments, to return to the other indicator
or reliability and that is the closeness or proximity of the average
of these variations of assessments of direct labour activity to
their in practice values. In terms of the rifle shots analogy,
irrespective of how closely grouped or widely scattered the shots
are or whether the grouping is high or low the next consideration

is how cloSc»is the éentre of the group of shots to the bulls eye.
How is this closeness or proximity to the in practice value to be

measured?

Given that decision makars will have been asked questions about
how wide or harrow were the variations in assessments from job to
job, they would then be asked how close they thought the average
of theée variations was to thelin practice values. A measuring
scale of five classes of closeness or proximity has been con-
structed and as question 6—-11 subdivided in order to generate a
proximity score with a range of 1 to 10 for each decision maker.
Higher scorés would indicate closer proximity of the average value
of the assessments to the in practice values than lower scores and

hence a higher level of this component of reliability.
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6.6.2 Comparability

The second property of usefulness to be measured is that of com-
parability., The coﬁcept of comparability was explored in section
2.7 which emphasised matching like with like in terms of entities
such as cost centres or jobs or in terms of time periods, and such
entities now form the indicators of comparability. The measures
devised, using these indicators, of judging the extent to which
information in the accounting statements is perceived to possess
the property of comparability are manifest in questions 6-12 and
6-13. Ten point scales have been constructed which invite the
decision maker to register how reliable a guide he finds assessed
figures of direct labour activity to be, when comparing one job with
another or one time period with another. The reépénses will be
coded to yield comparability indices for both time and jobs with
higher scores indicating higher levels of the property of com-

parability in the accounting information.

6.6.3 Objectivitz

The third property of usefulness to be measured is that of
objectivity which was explored as a concept in section 2.8,
Objectivity is concerned with the degree of impartiality or bias
in the source of accounting information. The perception by
decision makers of bias in the means of assessing direct labour
activity, which in this case is the data source, is measured by
questions 6-14 and 6-15. A scale has been devised which gives
decision makers the opportunity to register the source as being
completely impartial or to register increasing degrees of bias

in the source. The responses will be coded so that higher levels

of bias earn low scores and lower levels of bias earn higher
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scores with complete impartialify carrying the maximum score of 1ll.
The decision maker is aléo invited to indicate the direction of
any bias in the source of data. The direction of bias could

of course be unfavourable towards the production department making
targets difficult to achieve or favourable towards the production

department, resulting in easier targets.
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The Measurement And Coding Of Properties Of Perceived Usefulness Of

Management Accounting Information

PROPERTY OR

METHOD OF CODING

usefulness and differ-

1 ent means of assessment

(Q. 6-16 6-17)

ELEMENT HOW MEASURED OR SCORING

ACCURACY

Reliability Differences in percent— Higher differences in
ages of OVER/UNDER percentages indicate
assessments lower reliability
(Q. 6-05 6-06)

Reliability Proximity of average Higher proximity
variations to in scores on 1 to 10
practice value scale indicate higher
(Q. 6-11) reliability

Precision Range of variations Lower variation scores
about their mean on 1 to 10 scale
(Q. 6-07 to 6~09) indicate higher precision

Precision Open question on reasons | Comments reported
for variations verbatim

COMPARABILITY

Job Reliability of assess- Higher job comparability

- ments as a guide in scores indicate more
comparison of jobs useful information
(Q. 6-12) '

Time Reliability of assess-— Higher time comparability
ments as a guide in scores on 1 to 10 scale
comparison of time indicate more useful
periods information
(Q. 6-13)

OBJECTIVITY Impartiality or bias Higher scores on 1 to 11.
of method of assess- scale indicate greater
ment objectivity with 11 =
(Q. 6-14) completely impartial
Direction of any bias Favourable/Unfavourable
(Q. 6-15) to production department

USEFULNESS Open question on overall Coﬁments reported

verbatim
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6.7 Management Accounting System and Environment

In section 5.4 that part of Chapter V concerned with variance
control, reference was made to controlling the extraneous variance.
This is the effect of other systematic but unwanted variables
which may influence the relationships postulated but which are

not, themselves, the manipulated objects of study. The way in
vhich controlling such variance in this research is attempted

is to adopt the suggestion (see sgction 5.4) of building in
‘extraneous variables into the design in order to measure them and
assess their possible influence on one or other of the two groups
of business units (See Fig.l). Influence might be of a confounding
nature where positive results could arise frém theseaunwan£ed
variables reinforcing the influence of the experimental variables
and of a cancelling nature where negative results could arise

from these unwanted variables counteracting the effects of the

designed variable.

. The extraneous or unwanted variables in this research have a
commonality which allows the formulation of a construct -
Management Accounting Systems and Fnvironment. This commonality
arises‘from the variables forming a subsystem of processing and
presenting information via a climatic environment. This subsystem
and the climate in which it operates is seen to have component
variables of:- Management Accounting Functioné; Budget Standards;
Participation; Superior Subordinate Relationships; and, Raw

Q -
Materials Information.

Using relevant literature these component areas are each explored
in this section and developed through into variables having

operational definitions and means of measurement. The problem
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of innovation did not arise in the devising of measures for thié
construct as'the measuring instruments uéed'for the variables had,
in the main already been tested and used by such researchers as
Hofstede (21), Hopwood (24), Hilal (23). Table 3 at the end of
section 6.7.4 summarises the means of measurement and methods of

coding or scoring to be used in each case.

6.7.1 Management Accounting Function

The various properties of management accounting systems, as ident-
ified by the authors of the AAA Committee (24) together with such
writers as Mattessich (25) and‘Gofdoﬁ & Shillinglaw (26), have been
used as a source to establish the dependent variable in this

research and these properties are now used as a basis for identifying

further factors which might influence this dependent variable.

Of the four separate activities which are regarded as constituting
an internal accounting information system, measurement, with its
comprehensive subdivision of properties has formed the basis of
the dpendent variable., The oﬁher three activities, problem

specification, transmission and response are composed of properties

(21) Hofstede op cit

(22) A.G. Hopwood. An Accounting System and Managerial Behaviour
Saxon House Lexington 1973

(23) Hilal The Factors Affecting Cost Control by Shop Floor
Management in the British Iron and Steel Industry.
Unpublished PhD thesis Manchester University 1967

(24) Report of the Committee on Concepts and Standards of Internal
Planning and Control. American Accounting Association.
The Accounting Review, October 1974

(25) Richard Mattessich "Methodological Preconditions & Problems
of a General Theory of Accounting" The Accounting Review July 1972

(26) Myron J. Gordon, Gordon Shillinglaw Accounting A Management
Approach. Richard D. Irwin Inc. Howewood Ill 3rd Edit. 1964
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whose presence or absence might be regarded as having a cross or
extraneous influence on the measurement activity whose components
become, in this research, the construct usefulness of management

accounting information.

Problem specification is viewed as partly the decision makers
perception of his desire for information to meet his structuring

ol the decision and partly the accountants perception of these
information requirements, Relevance is identified as being the
property most directly related to problem. specification and is
defined as the property of information which enables a user to
improve the results he achieves by utilising the informationm, and

is evidenced Ey the closeness of information to variables associated
with whatever objective function is being pursued. Thus perceptions
of usefulness of management accounting systemé could Be influenced
by relevance, which in turn is associated closely with the internal

technique of aggregation.

Aggregation, the process of reducing the volume of data, carries with
it a loss of information which may reduce the relevance of the
information to the individual decision maker in his concern with

the identification of certain events or groups of events and their
associated variables, The need to aggregate data or to reduce it

to a less aggregated form may affect another system's activity, that
of transmission, Its effect on the main property of trans-

mission would be, as identified by the authors of the AAA report (27)

via timeliness. They report the Gregory and Horne (28) view that

(27) - AAA Committee Report op cit Page 92

(28) Robert K.Gregory, Richard L.Van Horne Automatic Data -
Processing Systems Principles and Procedures San Francisco,
Calif Wadsworth Publishing Coy.In. 1960 Page 349
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timeliness, or the age of information, has two components, interval
and delay. The period of time - week or month, covered in state-
ments of information being the interval, and the length of time
after the close of the interval before the information is available
for use, being the delay. The delay covers the time required to
complete the collection of data, its processing into presentable
form and its distribution to hseré. Timeliness then, is regarded
as a désirable criterion of an interngi accounting system and as

such, its absence might have an influence on the perceived usefulness

of the system by decision makers,

The fourth activity of information systems, the "response" aspect,
is concerned with the recipient or decoder's perceptioﬁ of the
information‘and the organizational environment in which he operates
rather than the reality Qf the data base itself. Understandability
is one property of this activity and according to the authors of
the AAA (29) report:

"relates to the ability of the user of the system to
ascertain the information being transmitted by the
information system'.

It is concerned with the abiJityﬁof the recipient first of all

to recogniée or locate the presence of desired data, and then
éecondly, to decode the message. Thus in reality, the message may
be present in the data and the'recipient may be capable of inter-
preting it, buﬁ unless its location is clear to the recipient, he
cannot échieve understandability.

The other relevant property of ''response' which they highlight is

motivation. In the context of the list of properties that should be

present in accounting information systems, motivation refers to the

(29) AAA Committee Report op cit Pages 93/94
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attempt to achieve goal congruence between the poal of the res—
pondent and organisation goals. Congruence is achieved by motivating
the respondent to change in the desired direction. It is stated

as not only being related to the data base, but is a feature of the
whole organisational environment. Thus, motivation is not only the
effect of several properties of the information system, but

derives from the envirommental conditions surrounding the infor-
mation systcm, such as the degree of participation in target setting
and the style and nature of the superior's use of the budget as

part of his relationship with his subordinate.

1f the reqﬁired properties of clarity and understandability are not
present in an accounting information system, and the environmental
conditions around the system are demotivating, then any positive

effect of the presence of the independent variable, work measurement,
on the perceived usefulness of the information.system, may be cancelled

out by such extraneous variables.

Sources other than the AAA (30) ccommittee report are now explored
by way of coroboration, and to consider additional factors such as
participation, which might have to be taken into account in identifying

extraneous variables,

According to Hilal (31) whereas most cost control research in the
U.K. and U.S.A, had been concerned with information requirements of
top management, his own work is specifically concerned with the

relationship of control decisions to cost information at the level

(30) 1bid

(31) Hilal. The Factors Affecting Cost Control by Shop Floor
Management in the British Iron and Steel Industry. Unpublished
PhD thesis Manchester University 1967 Pages 4 & 5
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of shop floor management. Unlike many other studies o1 cost control
which concerned themselves with the accountant's concept of what
makes cost control effective, lHilals (32) extensive investigation
within the British Iron and Steel Industry was mainly concerned with
the views of departméntal managers and their suﬁordinates, and how
these contrast with the views of accountants. Concerning relevance,
he found that cost reports which do not embody enough detailed
analysis of information which is relevant to the recipient's
interest, are less useful as a cost control tool than those reports
which analysed relevant areas. A considerable proportion of
managers aﬁ& foremen interviewed commented that the lack of
sufficient relevant details was a feature which adversely effected

the usefulness of cost reports as a control decision tool.

In examining the behavioural nature of accounting, T.A. Lee (33)
points out that the informational needs of an accounting nature
are likely to vary from person to person. In order to influence
behaviour, the accounting information must be appropriate to the user's
particular information need. An individual will only perceive
information as being useful to him if he regards it as being relevant
to his persdnal needs and values. He points out that there is a
body of argument from several writers to the effect that:

"the only useful information is relevant information -

that is, the information which bears upon the decision and
actions of the user"

(32) 1Ibid Page 5

(33) T.A. Lee "Psychological Aspects of Accounting' in Accounting
and Business Research. Summer 1975 Pages 231, 232
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The timeliness of cost reports is, according to Hilal (34) also a
significant feature of cost reports which can have an important
impact on their use as a cost control tool, and that delay in
presenting cost information impaifs effective decision making. He
reports that the views of managers and foremen operating within a
decentralised system of management accounting information service,
were in support of the improved timeliness of the cost information‘
they received from their departmental accountants, who, being less
remote than in a centralised system, were able to provide information

relatively quickly.

Hofstede (35) found timeliness to be perceived as being important

by two different sources; on the one hand, accountants were con-~
cerned abouf making sure that information was available in time,. and
on the other, line managers in the main, made sure that they
received the really crucial decision making information for when
they nceded it. He does point out hoﬁever, that infogmation which
indicates the level of performance, as distinct from that which
indicates problems to be solved, need not be immediately available.
He concludes that timeliness belongs to the "hygienic' part of the
motivatiopal spectrum, implying adverse reaction against the
inférmation if the communication is late but that timely information

does not necessarily provide a stimulus to particular behaviour

necessary for decision making.

Understandability is also classed by Hofestede (36) as a hygiene

factor, the presence of which in accounting information is regarded

(34) Hilal op cit Page 487

(35) G.H, Hofstede The Game of Budget Control. Tavistock Ltd.
London 1968 Pages 199-214

(36) 1bid
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as essential by managers and supervisors, He suggests that lack of
understandability can arise from the accountant not realising how
different the language of his feedback information appears to the
recipient ﬁaﬁagef. The effectiveness of supervisors as decision
makers was found by Hilal (37) to be affected‘by the extent to which
they undersfood cost information. Insufficient use of words and of
physicai values, coupled with a dominance of monetary information
was seen to lead to adverse opinions by managers and supervisors

about the usefulness of costing information.

Associated with understandability is the factor of personal or direct
cnmmunicugions between accounting staf{ and line management. An

carly experimental study of budgeting by Simon (38) et al aimed

mainly at investigating, on a qualitative rather than quantitative basis,
the consequences of decentralisation within the accounting organ-—
isation, included a relevant‘conclusion in this area. This was to

‘the effect that an essential component of the effectiveness of the -
Ainformation services provided by the accountancy department is

to have direct and active person to person communication with line

management.,

Hofstede (39) also examines the importance of interpersonal
communication for periodic accounting reports and arrives at the

same result as Simon et al (40). He finds that the effect on line

(37) Hilal op cit Pages 490, 499, 500

(38) H.A. Simon, H. Guetzkow, G. Kolmetsky & G. Tyndall
Centralisation and Decentralisation in Organising the
Controllers Dept. New York Controllership Foundation Inc.1954

(39) Hofstede op cit Pages 199-203

(40) Simbn op cit
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management of periodie management information such as budpget
variance reports, appears to depend on it being accompanied by
personal two way communication between the accounting staff and line
management and more so, between the recipient of the reports and
his own boss. He stresses the importance of developing an atmos-
phere of co-operation within this staff line communication sub-
system and that this is largely dependent on the gtaffs' inter-

pretation of their role.

llilals (41) view of this interpersonal communication between
accounting staff and line management, is that it is the vehicle

by which the accountant can accomplish a necessary educational

role in order to improve understanding of accounting information
by decision makers., He found this was best achieved by an informal
approach in which the nature ( in terms of tact and a spirit of
co-operation), and frequency of contact between the two groups were

essential.

Relevance, timeliness and undcrstandahility, although classified

by the AAA Committee Report (42) as properties under separate
activity areas, do emanate from one system source. They can be
considered as a set of properties which has as its common factors,
origins in, and influence by, the.management account function
jitself rather that from the original data source and its method

of measurement, or from the climate of the environment in which the

function exists. They result from the attitudes and consequent

(41) Hilal op cit Pages 396, 425, 499

(42) AAA Committee Report op cit Page 82
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decisions of accountants and from the organisational structure of

the management accounting system.

This Management Accounting Function component of the construct.
Management Accounting Systems and Environment then as a possible
extraneous influence, is operationally defined by the presence of

the properties of relevance, timeliness and understandability.

The decision maker will be asked about the frequency of receipt
of accounting information in Question 7-16 (Appendix A) and fhe
extent to which he finds these reports timely for his purpose by
Questions 7-18. This consisfs of a ten point scale enquiring how
often were reports received timely enough for the decision makers
purpose. The raﬁge of the scale was from perceptions of reports
being timely "very rarely" through to "very often" for the decision
maker's purpose. The decision maker will be asked in Questions
7-17 about the extent to which he finds the reports relevant to his
activity and will have the opportunity to respond on a ten point
scale rahging from "very rarely relevant"” to."very often relevant".
Understandability will be measured by the responses to the ten
point scales of:
a) frequency about discussions with accountants
b) the extent to which reports are perceived to be clear
and understandable
and
c) the degree of co-operation thought to exist between the
accountancy section and the production department.

(Questions 7-20, 7-19 and 7-21)
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6.7.2 Organisational Environment of Management Accounting

It is now appropriate to search for further properties or features
associated with a wider organisational enviromment in which thé
accounting system is found which might summate to an extraneous
influence., Earlier reference has been made to the concebt that
motivation to goai congruence was related not only to the effect
of several properties of the information system as grouped above, but
that it also derives from the environmental conditions in which
the munﬁgemcnt accounting system operates. In extending this
analysis o§er to a consideration of those properties which are a
feature of the whole organisational environment of the management
accounting system and which might have an extraneous influence

on the perceived ugefulness of the system, it is appropriate to
refer to an early classic behavioural study of -budgeting carried
out by Argyris (43) in 1952, In summarising his work which was

. exploratory without prior hypotﬁeses, Argyris concludes that
pressuré by higher management and fault finding by accountancy
staff gives rise to tension, feelings of failure and other human
relations pfoblems, with the budget itself a ncutral thing often
becoming the object of blame and aggression, aggression also

being directed at the accountancy department. He recommends that
management behaviour to avoid these consequences should be directed
to genuine, not pseudo participation in standard setting and that
accountancy staff should, by training in human relations, come to
a better understanding of the human implications of the budget

system and of how to get along better with factory people.

(43) Chris Argyris. Human Problems with Budgets. Harvard Business
Review 1953 Pages 97-110
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Hofstede (44) suggests that (Lhe emphasis of this work on the human
side of the problem was so great that it overcompensated for the
traditional budgeting theory and showed only the negative
motivational aspects of budgeting. He concurs however, with the
Buckley and McKenna (45) view that the study has an enduring
influence and relevance, particularly where cost accounting

systems are still based on authoritative models of behaviour.

The organisational environment of accounting systems was a feature
of Hofstede's (46) extensive research carried out in several
manufacturing plants across different industries in the Netherlands.
He used concepts from accounting, organisational, and psychological
theories; and structured his investigation into budgetary control
within the systems concept of inputs and outputs. The outputs

of the budget system in his research design, were construed as
being the contribution of the system to organisational goals as
measured by the motivation of managers to better performance and

by their job satisfaction. His predicted inputs to the system
comprised the policy of setting budget standards, the degrece of
participation in setting these standards, the behaviour of the
superior line manager to the recipient of information, and the
technical‘and personal contribution of the staff departments of

work study and management accounting.

(44) Hofstede op cit Pages 41/42
(45) Adrian Buckley & Eugene McKenna Budgetary Control and Business
Behaviour Accounting and Business Research. Spring 1972

Pages 137-150

(46) Hof stede op cit
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6.7.3 'Budget Standards

The first variable associated with the Organisational Environment

of Management Accounting is that of Budget Standards. As far as

the overall organisational policy of setting standards tightly

or loosely is concerned, Hofsted's conclusions (47) are that budgets
which are too loose have a low score on his "relevance" measure

of motivatioﬁ, that is they cease to be regarded as important or
useful and less attention is paid t6 them. On the other hand,
budgets which are too tight have a low "attitude" measure character-
ised also by a rejection of the budget in that managers or super-
visors preferred their superiors not to use sténdards at all,

Hilal (48) also came to the conclusion that where standards are

set at an unattainable level, managers and supervisors reject them
and the budget, as being unrealistic.

_ Buckley and McKenna (49) in considering motivational aspects of
budgetary control, take the view that Hofsteade's(50) research;
results in the identification of relationship between the spectrum
of tight through to loose standards aspiration levels and rejection
or acceptance of budgets; and confirms much of the earlier work of
Stedry and Kay (51) and that of Child and Whiting (52). The iatter

found that if difficult goals are set and there is subsequent

(47) 1bid Pages 127-129, 144, 160

(48) Hilal op cit Page 498

(49) Adrian Buckley & Eugene McKenna op cit Page 144
(50) Hofstede op cit Page 144

(51) A.C. Stedry & E. Kay as quoted in Adrian Buckley & Eugene
McKenna op cit Page 144

(52) I.L, Child & J.W.M.Whiting as quoted 1Ibid Pages 144--45
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failure to achieve these, then the budget standard is perceived

as being impossible and withdrawal symptoms develop. On the other
hand, achievement of difficult goals seemed to result in the

formal goal or standard becoming an aspiration level. Miles and
Vergin (53) indicate that although there is much criticism from
ﬁehavioural scientists about control systems, there is less
prescription from them about desirable conditions which would avoid
human behaviour problems. Nevertheless they feel that some
generalised abstractions are possible., For example,'control
systems -which have less tendency to exhibit such symptoms of
behaviour problems as aggression, tension and withdrawal would have
standards recognised as being fair and achievable and arrived at
through participation. They would not be used by superiors for
unfair censure of performance and performance data would be fed

back readily and directly to those involved in the activity.

The foregoing suggests that if budget standards were perceived

to be either too loose or too tight by decision makers in one of the
groups of furniture or timber companies, then this might lead them
to regard the budget on the onc hand as not being important or
useful or on the other rejecting it as being unrealistic, Either

of these states would be a possible influence on the decision
maker's perception of management accounting information which was
extraneous to the designed experimental variable. Such policy of
setting standards or fargets for direct labour policy, as a

variable, is measured by questions 7-06 and 7-07,

(53) R.E. Miles & R.C. Vergin as quoted Ibid Page 144



6.7.4 Participation

"The next component of the construct Management Accounting and
Environment, is participation in the setting of standards in the

- budget or control statement.

The degree of participation in the setting of standards by the
budgetee, as an input to the budget system, was examined by
Hofstede (54) and conclusions drawn about its effect on motivation.
In testing his hypothesis that higher participation leads to higher
motivation to fulfil the standards, he found a difference in
budgetees reactions to participation in financial and non-
financial bﬁdget setting. Of all the quantified aspects of the budget
system studied, participation in financial standard setting is the
one with the strongest effect on motivation to fulfil standards.
Participation in non financial standards was found to be considered
as a perogative of almost all managers and they felt dissatisfied

if they were not involved enough.

Hilal (55) concluded that the extent of participation in the sefting
of standards was found to have an influence on the full acceptance
of these standards by shop floor management. Where there was full
participation in standard setting, there was greater inclination

to accebt standards as fair and realistic than in those cases

where participation was limited or non existent, This correlation
appears to be also based on differences in participation between
heirarchical levels as the majority of departmental managers

interviewed were participating in the process of setting their

(54) Hofstede op cit Pages 173-198

(55) Hilal op cit Pages 498, 255, 370, 373, 387
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departmental cost and performance standards whereas foremen in the
main were not allowed to participate in standird setting. The

need for participation is particularly evident as a felt need

if the standard is being used to measure personal efficiency. The
views of'accountants and secretaries were monitored and they pointed
out the need for shop floor management to participate in setting
standards in order to gain acceptability of standards and targets

by those who were expected to work to them.

T.A. Lee (56) in presenting a representative selection of views

and findings about the behaviour implications of budgets, refers

to Wallaée's (57) recommendation of ﬁarticipation by managers

and employees in the budget process in order to raise morale and
increase initiative and also to the Becker andGreen (58) philosophy
that realistic participation in budgets increased employee morale and

thereby increased productivity.

Although Lee (59) quoted Stedry's (60) criticism of these views on
the grounds of lack of specific evidence to support the participation -

morale - productivity relationship, he ignores the later work of

(56) Lee op cit Pages 232, 233

(57) Mchael E.Wallace "Behavioural Considerations in Budgeting"
bhnagement Accounting (U.S.A.) August 1966 Pages 3-8 as quoted
in Lee op cit Page 232-233

(58) - Selwyn W. Becker & David Green Jnr. "Budgeting and Employee
Behaviour" The Journal of Business October 1962 Pages
392-402 as quoted in Lee op cit Pages 232-233

(59) Lee .Ibid

(60) Andrew Stedry "Budgeting & Employee Behaviour" A Reply -
The Journal of Businesses April 1964 Pages 195-202 as quoted
in Lee op cit Page 233
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Hofstede (61) which demonstrates a positive link between the extent

of participation and the motivation of managers Lo better performance,

Althougﬂ the role of participation in the budgetary process was
not a major topic for investigation in Hopwood's.(62) extensive
study of the large industrial manufacturing division of a Chicasgo
based company, he nevertheless geve systematic consideration to
examining the belief that participation could help to moderate

the effects that some particular styles of budget usagz might have,

In his discuesion on participation, Hopwood (63) warns against seeing
participation in organisational decision making as a pancea and

as a means of increasing morale and satisfaction. He maintains
that much management accounting and budget literature remains
entrenched in its unconditional view of the mystical healing
capacities of partieipation. It remains infrequently analysed and
those who advocate its use by accountants are influenced by the all
too appealing generalisations of the human relations school. He
takes a view that critical analysis and empirical investigation of
the type carried out by Stedry, Hofstede and Becker and Green
exceptions in that they do question its universal appeal and do
examine conditions and factors which are likely to influence

its impact and consequences.

(61) Hofstede op cit Pages 173-198

(62) Anthony G. Hopwood An Accounting System and Managerial
Behaviour. Saxon House/Lexington 1973

(63) 1Ibid Pages 137~147
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In.his own research Hopwood (64) first derives conclusions about the
relationship between different styles of using the budget for
performmec pvuluntinn and the depree of linancial tension on the
one hand as expressed in the extent to which managers or supervisors
worried about costs and budgets, and the degree of job related
tension on the other as manifest in overall feelings of anxiety

and frustration pervading the job. Financial tension is found to be
high in both the Budget Constrained style i.e. that style which
emphasises a rigid and narrow requirement of meeting immediate
budget figures and in the Profit Conscious style i.e. that style
more concerned with the longer term and more widespread effect

of costs.. Job related tension however, is found to be significantly

lower in the Profit Conscious style.

He then further concludes that wﬁere participation of managers

and supervisors existed, a significant degree of financial tension
and awareness remained but that with both the Budget Constrained
and Profit Conscious styles, there is a moderating influence on the
job tension effect in that such budgetees are less likely to
experience overall job related tension i.e. feelings of anxiety

and frustration.

This examination of participation in the setting of standards leads
to the conclusion that such participation is a state which may have
extraneous influences on a decision maker's perception of information
as far as_this research is concerned. An index of participation
comprising the total scores on Questions 7-02 to 7-05, taking into

account frequency and weighting of the respondents contribution

(64) 1Ibid
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and the influence of others was designed as the means of operationally

measuring participation.

6.7.5 Superior Subordinate Relationships

This examination of the environmental and organisational éonditions

in which the management accounting system operates has so far

revealed the policy of setting budget standards and the degree

of participation in setting budgeﬁ standards as properties of

the construct Management Accounting Systems and Environment which
might have an extraneous effect on the perceived usefulness of
management accounting information. Attention is now directed
towards.another feature of this environment, that of the relation-
ship between superior and subordinate with particular reference to the
way in which this relationship is manifest in the budget or

management accounting information area.

Argyris (65) identifies leadership patterns as a particular problem
area in the use of budget accounting techniques in that leader-

ship patterns used in the daily industrial life of factory
executives conditions their interest in budgets. Arising from the
use of budgets as a means of expressing leadership and personality
characteristics, ;he research found there were differences in the
ways in which managers used budgets which though not classified,
ranged from needling pressure by selective use of adverse information
through to simply providing the information for self inter-
pretation and action by the subordinate. His conclusion in relation
to the use of budgets by superiors is that if used as "needlers"

by executives, subordinates tend to take an adversely narrow view

(65) Argyris op cit Pages 97-110
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of problems and that when manifestations of leadership style

through the use of budgets result in people getting hurt "then

the budget, itself a neutral thing, often gets blamed".

'The leadéfship factor as manifest in superior subordinate relation-
ship was found by Hofstede (66) to be a crucial one in its effects
on the motivation output and the job satisfaction output of the
budget system. Frequency of communication about cost variances
with the boss and frequency and.usefulness of group meetings of the
boss with his subordinates were prominent in the inputs which
sﬁowed the sﬁrongest overall correlation with budget motivation.
The leadefship influence of the boss through these inputs in

which he is directly involved, affects both the 'relevance' and
'attitude' part of budget motivation, it extends from the hygienic
side through to the positive motivation part of the spectrum.

In assessing the frequency of the personal contact between superior
and subordinate about budget figures and the pressure element in
this contact, Hofstede (67) measured how often a subordinate
thought his boss mentioned budget variances or efficiency variances
in their day to day contact. The power or pressure element of
budgets in the superior subordinate communication which he sees as
being cxpressed most clearly in the act of performance appraisal

of subordinates was measured by ranking sevefal different performance
criteria including budget variance ir the order in which the
subordinate thought he was being ranked by his superior. The
analysis of these measures lead to the conclusion that the con-
sequences of over emphasising results in appraisal, may involve an

avoidance of risk, scapegoating and the faking of figures.

(66) Hofstede op cit Pages 247-262

(67) Hofstede op cit Pages 247-262
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The data concerning frequency and usefulness of groﬁp.meetings of
the boss and his subordinate revealed that all in all, meetings

~ have a more positive effect on the 'attitude' component than on the
'relevance' component of budget motivation. Though they are in
many cases not indispensible (budget wise) nevertheless when these
meetings exist, and are perceived to be useful, then they help

to create a positive attitude towards the manageﬁent accounting
system. Reference has already been made to the work of Hopwood (68)
in deriving relationships between different leadership styles of
superiors in using budget information, and the degree of tension
and frustration in subordinates. In order to determine the effect
of leadership behaviours, as well as isolating the Budget Con-—
strained-style and the Profit Conscious style, he identified six
other criteria of performance evaluation comprising co-—operation
with colleagues, getting along with the boss, effort put into

the job, concern with quality, attitudes towards the work and

ability to handle men.

Although it is the Budget Constrained style and the Profit Con-

scious style around which he draws nis main conclusions, it should

be pointed out that whilst there were 33 responses from sub-

ordinates where the Budget Constraiﬁed style ranked among the top
three, there were as many as 74 responses which were classified as
having a Non Accounting style of evaluation. The non accounting

style implies that a low relative importance is attached to accounting
criteria of performance i.e. that the two accounting related

criteria were ranked below the top three and not that they were

ignored completely.

(68) Hopwood op cit Pages 247-262
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The conclusions of the researcﬁ indicate that questionable éon—
sequences such as job related tension and less favourable relations
with peers and superiors only occured when the superior used
management accounting information in a Budget Constrained behaviour
style of performance evaluation. The Profit Conscious style did
not result in any easier job requirement - it was a demanding

style and accompanied by financial tension = but a style which did
not result in rejection of accounting information provided that the
accounting information was used with care and that individual

and particular budget variances were not over emphasised to the

detriment of the subordinate's social profile.

These‘la;er and more detailed investigations of both Hofstede (69)
and Hopwdod‘(70) have yielded results which confirm the exploratory
views developed by Argyris (71) in that the way in which use is
made of management accounting information varies with different
leadership patterns. The superior subordinate relationship in the
field of management accounting information may be of such a nature
that one of the adverse consequences of the relationship is manifest
in that the information statement or budget becomes the object of

blame and rejection, accompanied possibly by scapegoating.

The implication for this Work Measurement /Management Accounting
investigation is that such superior subordinate relationships may
act as an extraneous influence and confound or cancel the effect the

independent variable, Use/Non Use of work measurement has on the

(69) Hofstede op cit
(70) Hopwood op cit

(71) Argyris op cit
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perceived usefulness of management accounting information. The

three components which operationally define this relationship

emerge as being the comparative frequency of personal communication

about budget figures and cost effectiveness (Question 7-08)

the role of budget variance in the act of performance appraisal

(Questions 7-09 and 7-10) and the frequency of group meetings

(Questions 7-11 to 7-14).

TABLE 3

The Measurement and Coding of Properties of the Management

Accounting System and Environment

Property or
Element

How Measured

"Method of Coding
or Scoring

Management

Account1ng

Function

Timel iness

Relevance

Understandability

Budget,
Standards:

Frequency of
receiving reports
on time

(Q. 7-18)

Frequency of reports
as relevant

Q. 7-17)

Degree of clarity
or confusion
(Qo 7_19)

Frequency of dis-
cussion with
accountant

(Q. 7-20)

)
)
)
)
)
)
)
)
Extent of co-oper- )
ation with accountant)
Q. 7-21) )
Extent to which
targets are loose or
tight and reasons '
(Q. 7-06, 7-07)

Higher scores on

1 to 10 scale in-
dicate higher levels
of timeliness

Higher scores on
1 to 10 scale in-
dicate greater
relevance

Higher scores on
three 1 to 10

scales with overall
range 3 to 30 in-
dicate grezter under-
standability

Higher scores on

1 to 5 scale indicate
rightness of targets

plus verbatim comment
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Property or

Method of Coding

results and reasons
(Q. 7=12 to 7-14)

Element How Measured or Scoring
Participation Frequency of consul- )

tation with decision )

makers in setting )

targets . )

(Q. 7-03) )

Influence of decision)

makers opinion ) .

(Q. 7-04) ) Higher scores on

) four 1 to 10 scales

Influence of others ) with overall range

opinion ) 4 to 40 indicate

(Q. 7-05) ) greater participation

Overall extent of )

Participation )

Q. 7-02) ;

Superior/

Subordinate

Relationship

Communication Frequency of dis- Higher scores on two

on accounting cussion on cost 1 to 10 scales with

information effectiveness and overall range 2-20
of meeting budget indicate more
targets communication

(Q. 7-08)

Performance Ranking of per- Higher 7% of cost/
appraisal formance appraisal budget items ranked
items in top three in-

(Q. 7-09) dicates greater
emphasis on accounting
measures

Croup Frequency and use- Higher scores on two
discussion fulness of budget 1-10 scales with

overall range 2-20
indicate more group
discussion plus
verbatim reports
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6.7.6 Perceived Usefulness of Information on Raw Materials Tssuec
Minagement Accounting Systcms Environment is a construct which
endeavours to incorporate into the research design influences other
than the experimental vzriable which might affect the systematic
variance of the dependent variable. The ideal conditions for testing
the hypotheses would be two groups of small business units whose
states of Management Accounting System and Environment were equal

so that changes in the perception of Usefulness of Management
Accounting Information were seen to be associated only with changes
in the Use of Work Measurement. It is not empirically feasible to
generate two sample groups which are known to be equal in respect

of this state of Management Accounting Systems Environment con-
sequently the research methodological of variance control has been
brought into play and any inequalities between the groups in this
respect will, instead of being eliminated, be measured as extraneous

variables.

If the iﬁequality of the state between the groups is strong enough
to influence the perception of one output of the information
system, that concerning direct labour activity it might be
reasonably supposed, that as a peneral characteristic, it would
influence the perception of other outputs., If those other out-
puts were not associated with or dependent on work measurement, a
measure of any variance between the groups of companies in the
perception of such outputs would be some form of check on the effects
or influences the extraneous variables were actually having on
information output about direct labour activity. It would give
further evidence as to whether changes in the perception of use-
fulness of direct labour information was mainly influenced by wo rk
measurement or whether inequality of the state of the Accounting

System and Enviromment was also strong enough to have had an influence.
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One output of the information system which might be cxpected to be
sensitive to different statcs>o[ the Accounting System and
Environmént would be that output dealing with measures of the use
of services such as eleﬁtric power or steam, another might be the
measure of the use of raw materials, depending in each case on the
relative ratios of cost. As the Furniture and Timber Industry is
not seen as a process type industry and therefore less interested
in service costs but more interested in raw material costs it is
proposed to use the information output about material usage as an
attempt to cﬁeck on the effects of the Management Accounting

System and Environment.

The particular materials information output chosen for this check
is that dealing with the measures of raw material issue. This
output is chosen because the technical or physical means on which
the information output about material issues is based, such as
weighing, counting, linzar or cubic measurement, is assumed to be
more consistent throughout various companies than measures con-
cerned say, with yield of material, which might be affected by
factors such as different policies or quality. Given this assumed
consistency and the output basis of measurement having no
relationship to work measurement any variation in the perceived
uséfulness of such information might reasonably be taken as means
of isolating the affects of variations of the state of the Management

Accounting System and Environment on the dependent variable.

The operational definition of this perceived usefulness of infor-

mation about raw materials is appropriately taken as being the same
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as that of the direct labour accounting information in having com—
ponents of accuracy, comparability and objectivity., These are
measured in the interview schedule by Questions 9-02 and 9-03 for
accuracy, Questioné 9-04 and 9-05 for comparability in relation to

joBs and time, and Questions 9-06 and 9-07 in relation to objectivity.
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6.8 Suﬁmarx
In this chapter each of the constructs of the research design has
been developed into one or more variables and questions designed
to measure these. The Use of Management Accounting Information
was viewed as an independent experimental and manipulavive variable
which was the first criteria for selection of the sample groups.
The Use and Non Use of Work Measurement were the independent
experimental variables which formed the main manipulative vector
of the research design to be used to generate the two dichotomous
sample groups. Moderator variables were also developed as ex-
tensions to these as measures of further possible systematic effects
on the variance. An independent but not manipﬁlative variable -
Small Business Profile - was developed as a means of cheqking
whether, apart from the dichotomous criteria, there was commonality
betwcén the two groups in such areas as technology of operation
and type of broduction. The other main vector of the research
design, tﬁe'dependent variable Perceived Usefulness of Management
Accounting Information, was then restated with its constituent
properties 6f accuracy, comparability and objectivity, and innovative
measures to assess these were proposed. Finally tﬁe construct
Management Accounting Systems and Environment was developed as a
series of extraneous variables whose presence might have a systematic
but unwanted influence on the postulated relationships. These
extraneous variables covered such areas as the Internal Functioning
of the Accounting System, Participation and Superior Bubordinate
Relationships, A means was proposed to assess their effects by
the use of a check variable which would measure the Usefulness of

Accounting Information on raw materials issues.
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CHAPTER VII

SURVEY RESPONSE AND GENERATION OF USE/NON USFE CROUPS

7.0 This chapter is concerned first ol all with the actual way in
which the survey was carried out, and reports on the random

sample generated by the response obtained from the North of
England population of small business units in the Furniture and
Timber Industry,., It goes on to explain and discuss one of the key
dimensions of the research project, that is the result of applying
the independent variable measures to the sample as a means of
creating‘a USE of work measurement group and a NON USE of work
measurement group of businesses. The application of the Small
Business Profile measure is analysed to check whether or not the two
groups,. dichotomous in their USE/NON USE states, were comparable

in their industrial and business characteristics.

7.1 Response

The collection of field data to test the hypotheses wes initiated
by sendiﬁg a letter to the Training Officers of all tﬁe companies
shown as having between 100 and 499 employees on the list of firms,
as supplied by the Furniture and Timber Industry Training Board,

of the Furniture and Timber Industry in the Northern Region. The
letter sought co-operation in the research project, and in order
to authenticate the approach, referred to the Furniture and

Timber Industfy Training Board, their Area Training Advisor and

to the Small Business Centre at Durham University Business School,
It stated very simply what the project was about and how it might
in an overall manner help small businesses, stressed the con-
fidentiality of company data, and indicated the workshop management
experience of the researcher. It concluded Qy stating that the
researcher would telephone the company shortly to discuss their

possible involvement.
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After an interval of about ten days the telephone approach referred

to in the letter was made in order to find out whether the company

would participate in the project. Although in some instances it

was possible to find out the response immediately from the company

there were many cases where the Training Officer, when this job
was not carried out by the Chief Executive himself, had not yet
obtained a decision one way or another from the Chief Executive.
some cases he had not had the opportunity to discuss the matter
with the Chief Executive. This was not a precursor of a nil
response but a reflection of the path of access chosen and the
activity level of chief executives. This busy level of activity
of chief executives was also a cause of delayed response from
firms where the letter had gone straight to the boss. All in
all a fair amount of delay was experienced and much perseverance
was required in order to havelthe request considered for a

decision by the appropriate people.

Of the total population of 40 firms on the Training Board's list
21 of these were clearly employing less than 100 employees
leaving 19 whose labour force was probably between 100 and 499.

As the responses accumulated and interviewing programme was being

In

carried out, it became clear that the Northern Area of the Training

Board was not going to generate enough small business units for
each sample group. Eight of the nineteen firms declined to
participate, three had already formed part of the pretest
programme and two of the remaining eight were excluded after
application of the independent variable questionnaire. It thus
became necessary to consider extending the field study to other

specific areas covered by the Training Board.
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After consultation and analysing the experience of researcher
in terms of time and cost effectiveness in the collection of data
in the Northern Area and consideration of the overall time con-
straint on data collection it was decided to extend the field area
to cover the Yorkshire Area and the Sheffield and Humberside
Area of the F.T.I.T.B. The Yorkshire Area covered the Leeds,
Bradford, Harrogate, Wakefield territory whilst the Sheffield and
Humberside Area extended from Barnsley to south of Sheffield and

the area to the east cost including the south bank of the Humber.

The total population of small business units from these three areas
on the list of the F.T.I.T.B. whose labour force was probably
between 100 and 499 was 60 of whom 28 were willing to participate
in the research investigation. Of the 32 who were unwilling to
participate, 2 firms had initially agreed but subsequent to
participating in the first set of interviews using the independent
variable questionnaire, they indicated their wish not to proceed

to the second stage. The breakdown of the response from area

to area is shown in Table 4.

TABLE 4

Response Rate By Areas

Total Population Unwilling to Willing to

Area of Firms Participate Participate
Northern 19 8 11
Yorkshire - 21 11 ' 10
Sheffield .

Humberside 20 13 7

Totals 60 32 28
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Bearing in mind that non response is a form of bias, to what
extent did non response produce an unrepresentative overall
sample of the Furniture and Timber industry? The ﬁature of the
manufacturing business carried out by responding firms was of
course clearly set down in the replies to the independent variable
questions., The manufacturing activity of the non responding firms
whilst not accurately recorded, was in the main, discernable or
logged during the telephone follow up of the original letter.
Whilst this information has limits to its accuracy, it nevertheless
could give broad indications of whether the responding sample was

biased to one type of activity or another within the industry.

Table 5 is a sub division of all the firms approached in the
Furniture and Timber Industry in the Northern Region into class-
ifications which, although they are to some extent arbitrary, do
distinguish between such different manufacturing activities as
making upholstered furniture as against box or flat furniture

or between making caravans and pencils. From examination of
Table 5, which sets out the responses in relation to the class-
ification groups, it seems that those companies who were willing
to participate in the research were a reasonable spectrum of the

Furniture and Timber Industry in the Northern Region.
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TABLY. 5

Response Rate By Type Of Business

, Unwilling to Willing to
Type of Manufacturing Activity Participate Participate
1. -Cabinet or flat type

household furniture such

as wardrobes, kitchen

cabinets, tables 7 8
2. Upholstered household

furniture such as beds,

3 piece suites 5 6
3. Contract furniture for

institutions such as

hotels or educational

institutions 3 3
4, Joinery products such as

doors, windows, packing

cases and milled timber 8 7
5, Caravans 3 1
6. Small products such as

brushes, pencils and

wooden heels 4 2
7. Veneer or chipboard

processing 2 1

Total of Firms 32 28
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Why would firms be unwilling to participate in the research?
Again there was no means of knowing systematically the real
reasons why companies declined but it was possible to log some of
the overtly declared attitues to the project. Many firms said
they had "too much on at present” or were under pressure and
didn't wish to take people off essential work. Most of the inter-
views were planned to take place during July and August and the
interruption of the holidays was sometimes given as a reason.
Intensive preparation for a trade show and some concern about leakage
of trade secrets in a highly competitive environment emerged
fairly clearly as reasons from caravan manufacturers. Two companies
appcared to have a firm declared policy against any further
involvement in research or projecct activity. Some companies did
say with conviction that they normally did co-operate with external
agencies in projects and investigations but were not able to do so
on this occasion. Would companies have been "less busy" if they
had seen more direct benefit to their own busineéses? This clearly
cannot be answered but two companies specifically indicated that
as "There is'nothing in it for us" they were not interested in

participating.

The response of companies which has been summarised above for

the Qhole population of the three areas actually occurred in

three waves. The first wave of responses was received in early
June and the second and third waves in early July and was in
relationship to the despatch of the initiating letters. After the
experience of the first mail shot into the Northern Ama a
modification in gaining access to the participation decision was
made. The request for participation was sent direct to the chief
executive of each company in order to eliminate any delay arising

from the request forming just one of several tasks pressing on the

»
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Training Officer. In spite of this direct approach in some cases
personal contact with a chief executive was subject to quite a long
delay, due for example to a holiday followed by an overseas visit,
or a series of conferences and meetings and some individual

responses were not available until early September.

7.2 Derivation of Groups

The decision to extend the survey to include the Yorkshire and
Hunderside geographical areas of course meant that more time would
be required for data collection than originally envisaged. The
time involved in securing the further lists of companies and the
organisation of the additional maile d letter approach together
with the length of time experienced in contacting éxecutives to
arrange convenient interview dates had an effect on the planned
methodology. Instead of applyiﬁg the independent variable measures
to all companies and then generating the two dichotomous groups
from the completed total responses it became necessary to classify
companies into USE/NON USE of work measurement or to exclude

them, as dﬁd when the companies were visited, so that the next
stage of measurement could be arranged. Thus in order to make
efficient use of the researcher's time, the second stage of the
data collection was embarked upon concurrently with some companies
at the same time as arranging and waiting for first stage interviews

with other companies.

The classification of companies as the data collection continued

was not regarded as undermining the objectives of the design and
structure of the research. The idea of generating a sample and then
drawing some median type line through it, as a means of separating
WBERS from NON USERS had earlier been rejected in favour of the

application of specific profile measuring gauges capable of placing
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a small business unit in one or other of the two categories or
excluding it from either at the time the gauge was applied. The
summary of these classifications for the responding companies

excluding the three companies from the pretest group, is set out

in Table 6,
TABLE 6
Independent Variable Groups
Use of None Use of Firms Total No.
Work Measurement Work Measurement Excluded of Firms
7 5 . 13 25

Thus approximately 50%Z of the small business units who responded
favourably to the research project could not be used for measuring
usefulness of management accounting information because the application
of the independent variable questionnaire brought to light some

feature which did not match the profile of either the USE or

NON USﬁ category. These criteria of exclusion in relation to

numbers of companies are set out below,

TABLE 7

Distribution of Exclusion Criteria

 Criteria Number of Firms
No Accountant 8
Work measurement recently implemented 2
Untrained work measurement practitioner 1
Intermittent use of work measurement 1
Company employing over 499 people 1

Total 13
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Not having an accountant was by far the most frequent reason for
excluding companies from the second stage of the field research
with eight companies falling into this category. One company
although having used work measurcment for some cousiderable time
had only limited coverage of their operations by intermittent
use, when for example they wish to check the justification of
expenditure on machines or materials handling equipment. It

was not used on a regular basis for compilation of budgets or

operating statements.

Two companies had recently implemented or were in the process of
implementing a system of work measurement and one company,although
having originally implemented and operated work measurement using

a trained work measurement practitioner, had since his departure six
months ago used a person untrained and inexperienced in work

measurement,

Although there were over 607 of the sample employing an accountant
and using some form of management accounting system the eight firms
not employing an accountant had a disproportionate effect on the
potential size of the NON-USE group. As only one of these eight
firms was using work measurement the potentiai size of the USE
group was reduced by one only on this criterion but the NON USE

group potential numbers were reduced by seven on the same criterion.

Having presented the overall picture of the derivation of the groups
this chapter now proceeds with a detailed analysis of the various

independent and moderator variables,
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7.3 Independent Variable - Use of Management Accounting
Information Systems

Apart from the title of accountant, persons responsible for
management accounting in the 12 business units using management
accounting systems carried such varied titles as finance director,
company secretary, and administration manager. All of these
"accountants" had many years of experience of cost control systems,
seven of them having had from ten years to twenty years experience
whilst five years was the shortest period of any personal
experience. In some companies these accountants were solely
responsible for management accounting but in the majority of
companies they were responsible for both financial and management
accounting systems, in which case they invariably had staff in
their sub'organisation whose sole function was some aspect of

management accounting.

All the companies stated they were operating some form of
management accounting budget on a monthly or four week period but
in some cases this was an aggregate statement for the Board and
chief executives. However, all companies had detailed statements
of one form or another which provide d information of anticipated
planned or budgeted costs, and which generated figures of actual
costs in relation to those budgeted, Half the companies provided
this information on a weekly basis and the other half on a monthly
basis. The statements took various forms and titles including
production variance reports = output/budget statements, labour/
materials/operating costs -~ factory performance statement. In
only two companies was this information made available only to
second line managers, in all other companies it'was available to
first line managers of varying titles such as head of department,

supervisor, foreman, production manager, according to the varied
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company organisations encountered. Standard costing Qas in full
operating in only two companies and being developed in four

others. None of the twelve companies operated a management accounting
system which emphasised or depended upon information about actual
against planned performance being expressed in unit output terms,

as distinct from cost or value terms.

In contrast to the quite long periods of experience by accountants
of cost control systems, the maximum period that a firm had been
operating their current accounting information system was 7/8
years and six companies quoted two years, or just over, of
operation of their systems. This would seem to suggest that a
management accounting system was a comparatively recently adopted
technique in these small business units and that accountants

had moved into companies from outside experience, However, as

the question asked covered the various means of management account-
ing information systems in total an additional interpretation

was that companies had progressed in stages with the development
of management accounting information systems and that extension
into servicing first and second line manufacturing management

was of comparatively recent origin. This was borme out to some

extent by ad hoc comment from accountants.

In each of the twelve companies the management accounting infor-
mation system was linked to some means of assessing the direct
labour activity of production. This was either to work measurement
or to some decision system separate from work measurement such

as estimation based on technical knowledge, or using sub division

of global historic data.
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Each of these twelve companies then, matched the profile of being
users of management accounting information systems on the criteria
of having full time experienced management accountants controlling
information systems, of at least two years standing, which provided
budgeted and actual costs to production supervisors and managers

at intervals of one or four weeks.

Although not a criterion of the independent variable it was

found that five of the accountants had no form of qualification,
four accountants were approaching or had achieved the final stages
of the institute of Cost and Management Accounts Examinations.
Three accountants including one of the latter were Chartered

Accountants and one was a Chartered Secretary.
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7.4 Independent and Moderator Variable
e of Work Measurement

The chief executives of the seven companies in the USE group all
commented to the effect that they made extensive use of work
measurement throughout their factories. This was confirmed by
further data from the work measurement practitioners whose replies
indicated that throughout the sample group the percentage of
direct labour output assessed by work measurement techniques
ranged from 707 to 1007 with an average of 887 of output covered by
work measurement. Time study together with some standard daté
were the two forms of technique most extensively used, activity
sampling was used by three companies but only to a minor extent
and one company alone made use of a Predetermined Motion Time
System in that about 207 of their output was assessed by the

M.T.M. technique.

In the main companies were firmly established in fheir use of
these techniques, the length of time they had been using the
techniques to the extent indicated above ranged from 2 years to
15 years and the average length of utilisation was 7 years. In
two cases companies were on a second generation system where
they had refined earlie? less sophisticated work measurement
schemes. The company with the least length of experience in the
use of work measurement was well staffed in its facility in

that it was employing two practitioners each with over five years

post training experience.

In terms of a link between work measurement and the management
accounting information system, all the business units confirmed

during this stage of the investigation that their work measurement
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techniques were used as the means of assessing the anticipated
or budgeted amount of direct labour activity in their operating or

cost statements,

All the business units in the sample group were using one or more
trained work measurement practitioners who were resident at that
particular factory or works. Their training had taken place ag
Colleges of Further Education, Polytechnics, consultants residential
work study schools, industry colleges or the M,T.M. Research Centre.
The College training was mainly the Institution of Work Study
Practitioners part-time course whilst the other institutions
provided full time courses. The work measﬁremént component of

these full time courses ranged from three weeks to six weeks and

in some instances both work measurement and method study had been
undertaken by practitioners. In no cases had pfactitioners been

trained exclusively within their own organisations,

The work measurement practitioners had all had substantial experience
of work measurement subsequent to being trained and at the time of
the study. This ranged from three years to eleven years and the
average experience of the practitioners was 5} years. They had

also in the main had two or more years of industrial experience
or apprenticeship before embarking on work measurement training.
Three practitioners from a total of nine had no previous indus-

trial experience but two of these had been practitioners for six
years and the third was the number two practitioner in a company

and had had three years experience,

The responses from the ISE moderator variable questions indicate
that from a personal skill point of view 557 of the work measurement

practitioners had participated in some form of check or assess-
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ment of their rating skills. These had been carried out sometimes

within the company and sometimes at external agencies using films

or dynamic models.

As far as their organisational status was concerned the main
tendency was for the practitioner to be responsible to a works
manager, director, or to a staff executive level with the works
manager. ‘In only two cases were théy responsible directly to

the chief executive., The ratio of work study pfactitioners to
total number-of employees ranged from 1 : 106 to 1 : Z0O.

In terms of methodology all but one company stated that they
reviewe& the performance indices of operatives on a regular Basis
and as one practitioner commented "anything that looks silly is
acted on.“ However, the responses of firms to the question on

the number of jobs remeasured and the associated reasons suggested
that the main reason for re-measuring was change in method or
specification. The initiative to re-measure because of operator
performance when it did arise, was from operator complaints

rather than systematic management concern. In two companies
however, complete re-measurement had taken place either throughout
the factory or in a whole section because of drift in operator

performance.

- Examination §f descriptions of jobs or methods associated with
measured values indicated on the whole a high level of adherence
to accepted work study procedure involving element breakdown,
the use of rating and relaxation allowances, some of tﬁe latter
being constant rather than variable,and a high.standard of

recording of job definitionms.
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As far as the climate of opinion in which the systems operated

was concerned small business units either reported thac at the most
a very few number of their suﬁervisors had attended appreciation
courses (5 firms) or that none of their staff had attended courses

(4 firms).

This particular.group of business uﬂits appeared not to be different
from others reported on by Reutgr (1) as far as rating skills were
concerned and in terms of occupyiﬁg a central place in the
organisatién they were comparable to those companies analysed by
Bevis and Collier (2) in having work study departments responsible
to Works Manager level or above. They had a higﬁer ratio of work
measurement practitioners than the onme work study practitioner

to 260 employees found by Bevis & Collier (3) or the 1 : 280 workers
found by Minter (4). These practitioners were seen to be adhering
closely to.accepted work study procedures and were re-measuring
tasks when method changes took place if not in relation to the high

expectation of Bevis (5) who called for frequent re-measurement of

repetitive tasks. The comparatively low incidence of appreciation

(1) V.C}vReuter. Work Measurement Practices. California Management
Review 1971 part 14 Pages 24 to 30

(2) F.W. Bevis & P,I. Collier. An Industrial Survey of Work
© Study in Wales 1963/65 - an urpublished paper Welsh College
of Advanced Technology Page 13

(3) 1Ibid Page 12

(4) A.L.Minter A Critical Analysis of Work Study. Unpublished
Thesis. M.Sc(Eng) University of London June 1967 Page 3.

(5) F.W. Bevis "An exploratory study of industrial learning with
special reference to Work Study Standards" Unpublished
M.Sc Thesis U.W.I.S.T. 1970
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courses for supervisors and managers suggests that the environ-
mental climate in which work measurement systems were operating

was not influenced in their favour by such a criterion.

It was considered that there was not a lack of sophistication in
the work measurement systems throughout the group sufficient to
produce a negative effect on the systematic variance of the
dependent variable, although one particular company was below the
norm of the‘group in three of the criteria referred to. There
were a number of indications of a higher levei of sophistication
of the technique, but considered on balance, not enough to have a
reinforcing effect on the systematic variance of the USE group.
Nor was there any individual firm which exhibited higher standards

than the norm across all the criteria referred to.



7.5 1Independent and Moderator Variable
Non Use of Work Measurement

The chief executives of the 5 companies in the NON USE group of the
sample spoke of using methods of assessing direct labour activity
which did have differences one from another, but not to the extent
that their various descriptions or titles suggested. These included
observation by management, estimation, historical records, set
historical formula, percentage of sales value, "We know what the
operatives can do" and data bank records. There was however, a
three part theme descernable in these variations:— estimating job
by job using personal experience; estimating using historical
records; and application of a ratio type formula to the sales
value of work planned. The persons making these assessments were
stated to be works managers, production managers, supervisors,
estimators and accountants. All the chief execﬁtives indicated
that these methods and pcople were used in the process of estab-
lishing budgeted, or anticipated, direct labour costs in operating
or cost statements, thus confirming the existence of a linkage
between this assessment and the management accounting information

system,

In threé of the firms the foregoing responses referred to the whole
of the éstablishment but in two companies there were parts of the
factory'to which these responses did not apply as the companies

were using work measurement to a limited extent, Application of the
questionnaire to gauge the USE of work measurement state, indicated
that some specific sections only of both companies, the sewing

of upholstery textiles for example, were covered by work measurement.
In each firm this application of work measurement covered about

257 of the factory and some of it was in the developmental stage.
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Before méking a judgement about the retention or exclusion of these
respective companies it was necessary to make further enquiries and
to consider the moderator variables, Further investigation

revealéd these work measurement applications to be not only con-
fined to geographically separate sections of the factory but as
measuring systems they stood organisationally on their own, separate
and apart fiom those measurement systems which used estimating and
historical data., The separation was derived to some considerable
extent from the very nature of the need for careful and controlled
introduction of such a technique and the associated understanding
with the labour force. The responses from the moderator variable
questions confirmed that the NON USE system of measurement covered
at least 707 of the work force in each separate section and that

the work measurement system did not intrude into the NON USE

system. It was decided then to retain the two companies in the
classification and to apply the dependent variable measure only

to those major areas of the factories where NON USE prevailed.
Examination of the responses of the moderator variable questions

of the other three companies indicated between a 757 and 907 coverage
of the direct labour output by NON USE methods and that for the

remainder of the output no assessment was made at all,

The questions to the production managers estimators and others
involved in assessing direct labour content confirmed the earlier
stateménts of the means used and in some cases elaborated on these
methods. There were several references to long experience of the
industries,‘tasks, or specific trades as a basis of assessment.
There was also a specifié instance of isolating tasks relating to an
arm, leg or other component of a furniturg piece and of making

comparison with other similar components rather than with the piece

)
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of furniture as a whole. Such a method of assessment was at phe
oprosite end of the spectrum to the macro approach of taking a
percentage of sales value (a percentage changing in the light of
actual results) or the even less sensitive method of using a

constant rule of thumb ratio of sales value as the measure.

In the main job sheets, job cards or cost sheets were available as
a basis for assessment but in only two instances were detailed
lists of times in relation to particular tasks, components or

machines, prepared and used.

There was one instance of timing and that was with a wrist watch and
in that same company a fixed allowance was made for relaﬁation and
contingen;ies. An arbitrary allowance was made in another company,
explained-as "If the time for a job or batch is estimated at

25 minutes, then we give him 30." There were two instances where
the opefa;iyes themselves participated in the measurement system

by ngreéing to or seeking modification of the values derived by

the assessors.

The responses about personal skills and experience of assessors of
direct labour activity as a potential moderator influence revealed a
production manager who had had earlier previous experience on

time study working alongside consultants; heAalso had undergone

a work study course of approximately 4 weeks. Two other people

had attended work study appreciation courses of a few days duration.

None of the accountants involved in calculating direct labour activity

had had either experience or training in work measurement. No-one
at all had attended any training courses in estimating, they had

acquired this skill by experience or from other senior colleagues.
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Most of the works managers, production managers and estimators
had had extensive ecxperience within the industry and half of those
interviewed actually quoted the length of this As between 13 and
30 years. Although age was not -asked for in the questionnaire
the interview method enabled the researcher to observe that all
the respondents were in the age group of around 35 upwards which
together with having spent most of their working life in the
furniture and timber industry, gives an indication of the depth
of ther ‘experience. This experience ranged from skills and crafts
such as frame making, upholstering, bench joiner and mill méchine
operator, through supervision, storekeeping and sales representation,

to the jobs they were presently carrying out.

From this data on the skills and experience of these assessors of
direct labour activity then, it seems there is no lack of competence,
which, had it existed, would have had a negative éffect on the
systematic variance of the dependent variable. This view takes into
account the absence of attendance at any training courses in
estimating; a feature which could be interpreted as an inadequacy

in the skills profile of this age group. A more probable explanation
however is that such courses do not appear to be a normal feature of,

preparation for, or continuing with, this assessment task.

On the other hand, the presence of some timed observation of

operatér performance, the use of comparison of elemental data and
some use of allowances, together with some experience of and training
in work measurement might well result in having a positive effect

on the systematic variance of the dependent variable. However, as
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none of these features appear consistently throughout;the group of
NON USE companies, any such effect on the group is likely to be
minimal. .Where two or more of these features are found within one
firm, however, some positive influence on the dependent variable

readings in that company might be expected,
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7.6 Independent Variable Small Business Unit Profile

The furniture and timber industry was selected as a particular
industrial segment which would generate two sample groups of

small business units which werc comparable with each other in normal
business and industrial characteristics. The construct Small
Business'Profile was incorporated into the research design in

order to measure whether, after the two groups had been generated

by the application of the independent experimental variables, like

was being compared with like in terms of business characteristics.

The first characteristic reviewed is that of product areas
manufactured by companies in the groups. Business units of both
groups afe arranged in Table 8 by their products in such a way
th;t same products are opposite each other and similar products
are arranged near to those in the other group. In each case the

mode of manufacture is stated.

It can be seen that the range of products from one group to the
other is reasonably close. Both groups have sawn and milled
timber, roof trusses, 3 piece suites and kitchen units and cabinets
as common products. Although there are no divans, beds or mattresses
made in the NONE USE group the basic process used that of cutting
and machining timber to size, frame making, and upholstering

is very similar to that carried out By the manufacturer of three
piece suites., Again, Company J is similar to Companies A and H

in that, it converts basic raw material into a saleable product
with few operations and low added value, and is involved in small
batch and jobbing activity. The commonality between the box type
bedroom furniture manufacturer and the caravan unit lies in high

speed assembly operations. However, whereas the caravan manufacturer
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buys in a large number of components ready for assembly, there are
several high output machining processes in the preparation of the

bedroom furniture.



TABLE 8

Comparison of Products and

Production Modes

furniture (box type)

Between USE and NON USE Groups
USE GROUP NON USE GROUP
Co. Co. |
Ref. Product Production Made Ref. Product Production Made
A Sawn and milled timber. Small to medium batch H Sawn and milled timber Small to medium batch
Roof Trusses Some Jobbing Windows, doors, staircases Some Jobbing
Roof Trusses
J Application of laminate to Medium batch
chipboard. Packing cases Jobbing to small batch
- palletizing
B Three piece suites Large batch in timber K Three piece suites Medium to small batch
preparation. Medium
batch in assembly
C Divans, beds and Large batch preparation
+ mattresses Medium & small batch
D assembly
E Kitchen units and Large batch preparation L  Kitchen units and Small to medium batch
cabinets medium batch assembly cabinets
F Specialised institutional Small batch and Jobbing
furniture, mainly benches
and cupboards
G Panalled and bedroom Medium to small batch M  Caravans Medium to large batch

1¢¢C
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The classification of modes of production, as had beed expected; was
not as straightforward as reéording products made or the size of
company and the resulting‘classification is not solely the per-
ceptiqn of chief executives. In some cases, the modec as recorded

at the first interview with the chief executive, was ammended

in the light of judgement based on observation on the factory floor..
For example, the classification of a NON USE company was altered
from medium batch to small batch, also large batch preparation

was added to two of the USE companies.

Reviewing the classifications in Table 8, it can be seen that in
the USE group there are examples of large batch production in the
preparation of timber prior to assembly which are not fqund in the
NON USE‘group; Thié arises from some business units limitihg
their range of a produét coupled with the normal tendency for

some components going to different assembly batches to be
identical, or if not, to have the same operations carried out, such
as edge bonding or machining of standardised finger joints.

Even taking this into accodnt, it can be seen that no single
production mode dominates either group and that medium batch,
small batch and jobbing modes of production are spread throughout

both groups.

As far as market environments are concerned, both groups of business
units serve such markets as the building and construction industry,
local aqthorities, retail outlets, and non consumer markets such

as industrial companies and institutions. Any difference between
the groups in terms of markets lies in the larger proportion of
companies - four out of seven in .the USE group selling consumer

products through retail outlets. These are the furniture makers,
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and there is only one such maker in the NON USE group glthough the
caravan manufacturer is also serving a consumer market. Though
not specifically measured there was some suggestion of a keenly

competitive enviromment in thesc consumer markets.

Turning now to the question of size, whether measured by numbers

of employees or by sales turnover, the USE group contained some
larger companies than did the NON USE group. In terms of the

total number of employees in the business, the size of the five
companies in the NON USE group ranged between 100 and 200 employees
:whilst the UsE group had four units between 100 and 200 and three
units between 200 and 400 employees. In térms of sales turnover,
the: NON USE group ranged from £1M to £3.2M and the USE group from

£1IM to E4M.

There were considerable intra group differences iﬂ the ratio of
labour to material cost according to product area. For example,
there were two companies in the NON USE group who converted, with
only a féw operations, raw timber into dressed timber, coated timber
or boxes and roof trusses as their products, with ratios of between
1:7and 1l : 9, The other companies, however, who were making
finished products for sale were distinctly more labour intensive
‘with labour to material cost ratios of between 1 : 2 and 1 : 4.

In the USE group the supplier of dressed timber and roof trusses
had a ratio of 1 : 8 whilst most of the finished product companies
making various types of furniture ranged from 1: 3.0 to 1: 3.6 in
their labour cost to raw material cost ratio. Hence the groups
were nbt dissimilar one with another in that they each contained
two distinct levels of labour to raw material cost which are

comparable on an inter group basis.



As a number of units on the list of small businesses provided

by the F.T.I.T.B. were known to be subsidiaries of larger companies
it was necessary to check on the nature of relationship with the
parent company in ordef to determine whether the businesses unit
could be regarded as a small business for the purpose of this
research, Of the five NON USE companies two were owned by parent
companies or groups of companies though these parents were not

of themselves very large companies. In the USE group however,

no fewer than.five-of the seven companies were part of such

larger groups who employed between 2000 and 5000 people with turn—
overs between £16M and £100M. These particular subsidiary
coﬁpanies however, were not the 1argest in the USE group as both
the companies employing over 300 people were independent companies,
one with subsidiaries of its own. As individual companies

however the subsidiaries were independent business units usually
with their own board of directors and operating as decentralised
organisations who acquired raw material processed it into a

finished product which was sold direct to a market.

The particular organisational links which might have affected

this research were those in the functions of management accountancy
and work measurement, In the event all the work measurement
officers were completely responsible to senior executives at each
unit rather than to some centralised management services section,
Again, all the management accountancy sections were self contained
in the various USE group business units, the relationship with
group accountants being mainly in terms of financial accounting

or of broad policy. The one instance where the accountant was

not located at the unit was in a NON USE company where the not

very large parent company was located in the same city.
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Considering the results of several of these measures together,
coupled with visual observation§ of the researcher, enables a
view to be developed of whether there were marked differences in
the technology between the two groups. One reasoﬁ for conducting
the field survey within one industry was to avoid generating two
groups who were individually dominated by different technologies
of manufacture such as the fabrication and machining of steel
products on the one hand and say, food processing on the other,
The survey has in fact, reveaied that there were no outstanding
differences in the technology of manufacture adopted by the two
gfoups. There was a common process of cutting linear or banel
timber to size, maching or shaping it to a detailed form,
often incorporating at some stage a coating process using veneer
or plastic, followed fipally by assembly. 1In the case of
upholstered furniture, fabric was cut and sewn into detailed form
before being incorporated in the final assembly'operation. Where
larger batcﬁes were being processed, some of.the machines or

equipment were larger or faster in operation than others but the

technology was, in essence, the same.

A rigorous search for any possible indications of lack of com~
parability between the groups does bring out a number of points
for consideration, The USE group has more upholstered furniture
products, some instances of larger batches of production, and a
slight tendency to labour intensive rather than material intensive
activities. Most of the companies in the USE group are sub-
ordinates of larger companies. Two companies though not in this
majority, being independent companies, are considerably larger

than any in the NON USE group. However an apparent lack of



comparability on the grounds of a small business unit being

really part of a big company is lafgely counterbalanced by the
geographical separation and organisational autonomy seen to

exist with these units. The other indications are jﬁdged as being
minor variances from the norm and weighing them in the balance
leads to the conclusion that any other industry chosén would
probablyjhave had a similar variety of products and company size
-and that any differences between the USE and NON USE groups are

of a moderate degree to the extent that they do not dominate a

particular group.

Conducting the survey within the Furniture and Timber %Pdustry
then has empirically generated two groups whose products, tech-
nology, modé of production and other business.characteristics

are similur‘frum onc group to another. The construct Small
Business Profile, an independent but not experimental or man-
ipulative variable, has shown that in this study like is being
compared with like in terms of typicai industrial characteristics.
It can be concluded that in terms of variance control differences
in those factors deriving from industrial cha;acteristics which
might have influenced the dependent variable in an unwanted manner
have been minimised in that two comparable groups of companies

have in fact emerged from the Furniture and Timber Industry.



7.7 Sunmulrz

This chapter has explained the method of nppfnach made to small
business units in seeking their co-operation in carrying out

the field survey and has set out by area and by type of manufacture
the response obtained. The overall response from the region
extending from the Humber to Northumberland and across to Cumbria
was that 28 companies or 467% of the Furniture and Timber Industries
Training Board listed firms were willing to take part in the-
survey and that these companies were a reasonable spectrum of the
listed firms. The application of the independent vériables to

this sample generated 7 companies who matched the USE of work
measurement profile and 5 companies the NON USE profile. The most
noticeable effect of applying the experimental independent
variables was the exclusion of 8 companies from further study
because they were not using management accounting techniques.

As in the main they were also not using work measurement the

effect of this was t0«réduce the size of the NON USE group com-
pared to the USE group. The moderator variable measures indicated
that for each group as a whole there was likely to be a negligible
effect on the systematic variance of the dependent variable froh
either a higher or lower level of sophistication in the USE or

NON USE state of work measurement. Application of the Small
Business Profile independent variable indicated that, in terms

of variance control, differences in industrial characteristics
which might have influenced the dependent variable in an unwanted
manner have been minimised in that two comparable groups of small

business units have in fact, emerged from the furniture and

timber industry.
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CHAPTER VIII

DECISION MAKERS PERCEPTION OF THE ACCOUNTING INFORMATION

8.0 This chapter‘is conégrned with another of the key pivots

of this research design, the survey results of the decision
makers perception of accounting information. It deals with this
in three p;rts; the analysis and presentation of the survey
data measuring the dependent variables, a discussién of these
results and thirdly, a consideration of the survey results in the

light of the presence of moderator variables.

8.1 Dependent Variables — Findings

The analysis of collected data which is presented in the first part
of this chapter is that data measuring the dependent variable -
perceived usefulness of management accounting information by
decision makers. The construct, usefulness of management
accounting information, is in this research derived from properties
whose presence has been seen as sending a management accounting
information system more beneficial or useful to decision makers.
The properties were classified in Chapter II as accuracy, com-
parability and objectivity, properties which could be observed

" as variables existing to some degree or other within information
systems for decision makers. The change in tﬁe existence of these
properties is hypothesised as being related to the use of the
technique of work measurement. The existence of these properties
of usefulness in the USE group sample of small business units

and the NON USE group has been measured in the field collection

of dataland the results are now presented under the respective

property headings, starting with accuracy.
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8.1.1 Accuracy

Accuracy within a management accounting information system, as
has been shown in section 2.6 and 6.6.1 is compounded of relia-
bility and precision. In this study one component measure of
reliability was the differénce in the perceived proportions of
assessments of direct labour activity regarded as being over
estimated or under estimated in relation to the actual direct

labour activity required in practice.

Each decision maker had divided the total number of assessments

into 3 proportions:

(i) the 7 over estimated
(ii) the 7% under estimated
(iii) the 7 regarded as being accurate

As the percentage regarded as being accurate 1is, per se, neither.
above nor below the in practice value, the differénce in the
proportions (i,e. thé reliability measure) is the smaller per-
centage of (i) or (ii) subtracted from the larger percentage.

Thus a decision maker who thought that:

(1) 557 of assessments were over estimated
(i1) 407 of assessments were under estimated
(111) 5% of assessments were accurate

would have perceived proportions resulting in a difference of

157 between over and under estimates. The calculated differences
arising from the perceptions of individual decision makers were
grouped into class intervals of 10%Z and the numbers of decision
makers whose differences in percentages of assessments fell within

each class interval is set out in Table 9.
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Table 9 indicates an intereeting contrast between the two‘groups
-in this reliability measure of differences inApercentages of
assessments over/under estimated. fhus although there were 9
USE group decision makers'whose difference in proportions of
-assessmenfs over/under estimated was less than 10% there were
only 4 decision makers in the NON USE group whose differences

in proportions were as low as this. The table indicates that
the USE group either tended to have perceptions resulting in a
distinctly high component of reliability i.e. a small difference
in the percentages over/under estimated, or they are at the other
extreme and had perceptions resulting in a distinctiy low com-

ponent 6f'reliabi1ity.

- This low reliability is indicated by the 5 decision makers whose
perceptioﬁs of proportions was such that the difference in these
proportions was over 71%. Examination of the detailed tabulation
of responses shows that these 5 decision makers in the main
considered that in their experience a large majority of the
assessments of direct labour activity were on the high side of the
in practice'value (the 'bulls eye') -~ 3 of the 5 thought that
virtually 1007 of the assessments were an over estimate. To
what degree they were an over estimate is of course, measured

by the proximity component of reliability.

‘Detailed responses showed that the high reliability indication
from the 9 USE group decision makers arose from:several of them.
taking the view that a very large proportion of assessed values
coincided with the correct or in practice value leaving oely a

small propertion more or less evenly balanced above and below
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the line. The detailed responses of the NON USE group decision
makers in contrast showed that their lower differences tended
to arise from nearly even proportions under to over cstimated with

fewer assessments coinciding with the in practice value.



" TABLE 9

DIFFERENCES IN PERCENTAGES BETWEEN OVER/UNDER ASSESSMENTS OF LABOUR

ACTIVITY
Differences in Numbers of Decision Makers
Percentages of -
Assessments Use Group Non Use Growup
0~ 10 9 4
11 - 20 . - 1 '
21 - 30 - 2
Bi - 40 - 1
41 -~ 50 - | 2
51 - 60 - . -
61 = 70 1 1
71 - 80 2 3
81 ~ 90 - -
91 - 100 3 -
' TOTAL 15 14
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Having looked at one component of reliability, analysis now procceds
of annthor‘- the proximity component. Although in dosi#ning the
questionnaire it was necessary to position the proximity component
of reliability further on and following the measurement of precision,
in this discussion the results of the éroximity‘measufes are approp-—
riately analysed now following on thése results relating to differences
between over/under assessments, Bearing in mind that higher scores
indicate closer proximity of the average bfvvariations in assessments
to the in pructice value, i.e. more reliability, Table 10 shows the
number of decision makers in each group who recorded the respective

proximity scores,

602 of decision makers in the USE group had scores between 7 and 10

on the scale arising from their view that the average of the variations .
was "'close" or "very close" to the in practice value as against 217 of
decision makers in the NON USE group with the same perception. No
decision makers from either group considered the average to be a "long
way out” but 287 of the NON USE group and 187 of the USE group scored

4 from perceiving the average to be "some way out".

The central tendency of the perceptions of the USE group of the
closeness of the average of the assessments to the in practice value
was higher with a median proximity'score of 7.5 than that of the XON
USE group whose median score was 6. The difference between the higher
level of théAscores of USE group decision makers over the scores of
NON USE group decision makers indicating greater reliability of USE
group assessments is significant at p 0.5 based on the Mann Whitney

U. Test.
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TABLE, 10O

Proximity Scotes of Decision Makers

*  Proximity

Scores Nos. of Decision Makers
’ { NON USE
! USE Group Group
b p
10 2
9 4 1
8 2 2
7 2 1
6 2 4
5 1 2
4 3 4
3
2
1
TOTAL 16 14

* NOTE:

Higher proximity scores indicate a closer
proximity of the average of the variations
in assessments than lower scores, to the in
practice value of direct labour activity
than do lower scores
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Precision as a cnﬁponcnflnf accuracy in dirgfl Labour accounting
information is the extent to which :lssess:mcnts vitry from job to job
in.relation to the mean value of ;hese variations. What has been
measufed'in tﬁe field.sufyey is thé extenf to which-each decision
maker‘perceived the vafiationé in these relationships to be
scattered widely or clustered closely'arﬁund their mean.
Bearing in mind that a lower variation score indicates a narrower
‘variation and hence a higher level of precision, Table 11 shows the
number of decision makers in each group who recorded the respectivé

variation scores.

567 of degisién makers in the USE group thought that from job to

job there was.a narrow or very narrow variation in the assessments
with scores between 4 and 1 as against 267 in the NON USE group

with the same perception, On the other hand there_Qere 5 decision

| magers or 357 of the NON USE group as against 1 decision maker in

the USE grdup who thought that there was a wide or very wide variation,
with a score of 7 to 10, in the assessed values of direct lébour'

activity from job to job.

 The central tendency of the perceptions of the USE group of the
variations with a median of 4, indicated a closer clustering of
assessments around the mean of the assessments than was the case
with the NON USE group with a median score of 6. The differehce
between the variation scores of the USE and NON USE groups indicating
greater précision of the USE group assessments, is significant at

p 0.0l based on the Mann Whitney U Test.



246

TABLE 11

Variation Scores Of Decision Makers

* Variation
Scores Nos. of Decision Makers
NON USE
USE Group Group
10 _ 1
9 -
8 2
7 1 2
6 1 6
5 4 -
4 5 2
3 2 1
2 1
1 1
TOTAL 16 . 14
* NOTE: Lower variation scores indicate a narrower

variation or higher precision than higher
scores in the assessment values
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The reasons given by two of the USE group decision makers for
medium or wide variations in values suggested that conditions might
_have changed in small but important ways of benefit to the operator
ér that operators through lengthy experience of particular tasks
were able to complete them in much shorter times. There was also
‘some suggestion of operator pressure, at certain times, to have loose

values established for particular. jobs.

From the NON USE'group some reasons for wide variations related to
the experience of people on the one hand and the measurement task
itself:-

"Experience of managers or supervisors is not always
reliable" :

OR
"Some jobs or batches difficult to assess from experience"
There were other comments related to the methodology of assessment:

"The system doesn't take into account difficulties of
different jobs" '

OR "The ratio of labour to sales is a crude measure - not
consistent" -
AND "Because the sales invoice does not really reflect work

that goes into a job"
There was an indication of the effect of time on assessed values and
also some pressure by management in:

"On some jobs operators seem to have learned to do tasks
quicker. On others we are rather tight."

OR "Some of our key times have drifted"

AND  "Our machine times may be out of date"

A combined indicator of both precision and reliability was the
proportion of the jobs or operations having assessments which
" were neither an over estimate nor an under estimate but were

perceived as being an accurate estimate of the direct labour
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,

activity required in practice. The proportion of jobs Qiewed
as being accurate by decision makers in the USE group ranged
from O0Z to 100Z and the average of these percentages was 53%.
NON USE decision makers had a less wide range at 107 to £07 but
a lower average of 33%Z of jobs perceived as having accurate

assessments,
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TABLE

JOB COMPARABiLITY SCORES OF DECISION MAKERS
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N .
Job Comparability

Scores Nos. of Decision Makers
USE Group .NgfoEEE
10 1
9 8
8 2
7 2 5
6 2 2
5 1 4
4 1
3 2
2
1
fOTAL 16 14

* NOTE: Higher job comparability scores indicate
information to be more useful than lower
scores do when comparing jobs
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Table 13 shows the results when decision makers were asked to what
extent they found the assessed figures in operating statements to be
a reliable guide when comparing direct labour activity from one

week or month with another. Over 907 of the decision makers in the
USE gréup perceived them to be "often reliable" or "very often
reliable" (scores 7 to 10) whereas the percentage of the NON USE
group with the same high perception of comparability was 287.
Whereas there was 507 of the NON USE group who thought the operating
statement figures to be "seldom" or '"very reliable" (scores 1 - 4)
there was no-one at all in the USE group who perceived the

comparability facility to be so low.

With a median comparability index of 9 the USE group perceivgd the
management accounting informatiou.to be a more reliable guide

when comparing time periods than did the NON USE group with a
median index score of 4.5, The difference between the job com-
parability index of the USE/NON USE groups is significant at

p .0l based on the Mann Whitney U Test.



TABLE 13

"TIME COMPARABILITY SCORES OF DECISION MAKERS

*Timé Comparability
Scores Nos. of Decision Makers
USE Group NON USE Group
10 3
9 6 1
8 4 1
7 2 2
6 1 2
5 1
4 1
3 4
2 1
1 1
TOTAL 16 ' 14

*NOTE : Higher time comparability scores indicate
information to be more useful than lower
scores do when comparing time periods




o1, Objectivity

The third property of usefulness that of objectivity, is concerned
with the Impartiality and frecdom [(rom bias existing in the

methods of assessing direct labour activity in that the most useful
management éccounting information would have been derived by
methods which were least influenced by personal opinion and
judgement. Decision makers were asked whether they thought the
methods of assessing direct labour activity were completely
impartial and if not the extent or degree of bias they perceived

to exist in thesc¢ methods.

The responses were coded to give an objectivity index ranging from
1 for "avgreat deal of bias" through to 11 for "completely
impartial", and the respective numbers of decision makers scoring
each level of the index is set out in Table 14, The median index
in the USE group was 8,5 and that of the NON USE group was lower
at 6, Table 14 shows that whereas no decision maker in the NON USE
group perceived the methods to be complétely impartial, 6 decision
makers or 377 of the USE group thought this to be so of the
methods in their units; Five decision makers or 317 of the USE
group and -eight decision makers or 517 of the NON USE group
thought there was "some bias" or "considerable bias" in their

respective methods.

Those decision makers who did not perceive the methods of assessment
to be completely impartial were asked whether the bias they had
registered was favourable or unfavourable towards the production
department. Only 2 decision makers in each of the groups thought
the methods were biased unfavourably towards the production
department. 847 of the NON USE group and 507 of the NON USE group

thought the bias was favourably to the production department.
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The difference between the objectivity index of the USE/NON USE
groups is significant at p .025 based on the Mann Whitney

U Test.



TABLE 14

OBJECTIVITY SCORES OF DECISION MAKERS
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Objectivity
Scores Nos. of Decision Makers
USE Group NgsogsE

.11 6

10 1 2

9 1 1

8 2 1

7 1 2

6 3 3

5 2 1

4 3

3 1
TOTAL 16 14

* NOTE: Higher scores indicate higher levels
of objectivity in management accounting

information
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8.1.4 Uséfu}ness of Information — Open Comment

Overall comments were obtained by managers, supervisors and chief
executives on how useful to decision makers was the management
accounting information about direct labour activity which was
contained in the operating statements, also %hether they théught
any different means of assessing anticipated direct labour
requirements would provide more useful information for decision

makers.

A number of comments were received from NON USE decision makers on
the lines of:

"It (the information) is generally very useful"
OR "For the size of company we are, the system works well",
Some qualification in terms of mode of production from a manufacturer
where batches were inclined to be small, was evident in the
comment that:

"In this type of work we have to accept that the
information can't be hard and fast".

There were some qualified responses which suggested that the
information was satisfactory to work with even though it lacked
'accuracy. Some awareness of how the NON USE basis of information

might be dependent on particular people was expressed in:

"The usefulness could vary with the person making the
judgement., Anyones guess might be different".

Limitations of the information were clearly evident in such
comments as:

"Gives a rough guide but we have to adjust a lot to
produce our budget schedule"

OR "We have to try and balance good jobs with bad jobs in
a given week using different information i.e. our own
experience, in order to avoid the output figures jumping
up and down."
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This was a reference to excessive variance against budget when
the measure used was sales value. There were other comments about
the need for production decisions to compensate for inaccurate
information, including :
"Product mix decisions are more complex than they
need to be. In addition to consideration of such
factors as customer priority and machine capacity
it is necessary to compensate for the inaccuracy of
the information from the measurement system."
One manager illustrated how he could be unfairly criticised as
a result of a measurement system based on sales value when,
following decisions aimed at meeting sales value targets, his

contribution statement to budget sales was commented on as follows:

"You have reached your target but your wages have
shot .up".

Both a comment and an expressed need for change came from one
decision maker:
"We should be progressive because the existing system
doesn't really tell us what we need to know about a
fair number of jobs."
There were only three respondents in the NON USE group who thought
that no other different means of assessing anticipated direct
labour requirements would provide more useful information:

"Experience is a great thing and better than anything else"

"Our work is of a flexible nature changing from one batch
to another - standard systems wouldn't work"

"Such a peculiar industry I don't think there is any other
way of doing it. Every job is different."”

There was a considerable majority of respondents in this group
however who did think a different means of assessment would provide
more useful information with such comments as:

"We are looking for a better means based on unit work
per component"

"I want to take work study into parts of the factory where
work cycles are short such as bench work, cabinet making and
sub section components."
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"More use of standard data charts instead of one person's
judgement out of his head. Use of work measurement."

From the small business unit which uses a wrist watch for timing
some jobs came the comment:
"Any system which took setting up times and sharpening
times would be more precise. More time needs to be
spent on observing to make sure how long an operation
takes — to take account of variations in time for the
same job (i.e. cycle)"
There was a large majority of respondents from the USE group who
considered the information about anticipated labour requirements
in operating statements to be extremely useful including such

comments as:

"Additional benefit is that I know which work centre
to -concentrate decisions on'"

"Very useful measure - once you see it in black and white
it gives you a good comparison for action.,"

"Extremely useful - deviation from norm prompts action
"I can gain an idea where the problems are'
Two comﬁents made comparisons with other experience viz:
"One of the best methods I have seen particularly with
the type of labour we have got i.e. semi skilled with

little craft tradition"

"I worked before in a department which didn't have work
measurement and there I seemed to have little control'".

8.2 Discussion of Dependent Variables

8.2.1 Accﬁfacy

Moving from a presentation of the survey data to a dis;ussion of
the results this examination starts by considering the property
of accuracy. Where the two indicators of accuracy, precision and
reliability, came together in the Z of assessed values regarded
as neither being an under estimate nor an over estimate, the USE
group clearly perceived a higher proportion of‘jobs falling into

this category. Again in one aspect of reliability, the proximity
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of the average of the assessments to the actual level required
in practice, thé USE group viewed these averages to be closer than
did the NON USE group. USE group decision makers also thought
the precision element of accuracy in their information to be
stronger than the NON USE group did., They viewed the variations
in assessments from one job to another to be clustered more

closely to the mean of the assessments than did the NON USE group.

As far as the other component of reliability, the 7% difference of
values above and below the correct value or bulls eye, was concerned,
the averages of the differences are very similar to one another

at 35.37 for the USE group and 36.9% for the NON USE group.
Examination of the distribution of these differences reveals that
these similar averages arise from quite different distributions from
one group to another. The NON USE group had some decision makers
who perceived the 7 of assessments to be more or less evenly
balanced, above-below or coincident with, the in practice value

i.e. resulting in a difference between the above and below proportions
of less than 10%. With most of the NON USE decision makers

however, the proportion of assessments lying above the in practice
value compared to the proportion lying below was such that the
differences between these proportions was fairly evenly dis-

tributed between 117 and 807, as shown in Table 9.

There was however, quite a different pattern of distribution, one

of bimodal form, seen within the USE group. Nine decision makers
thought the proportions of high and low assessments were such that
differences between them were less than 10%Z. The other six thought
that the great majority of their assessments were high - thus

producing comparatively large differences between above and below
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percentages. This then was indicating‘a véry high reliability
component on the one hand and a very low reliability component on
the other, It is appropriate to ask whether these six USE group
decision makers were inclined to exaggerate their views when
answering the question relevant to this particular indicator.
There is evidence to suggest that this is not the case. The
corraborative evidence which aligns with the perceptions of these
six decision makers is that all these particular decision

makers had, in response to questions about objectivity, recorded
high levels of bias in the assessment technique, and in a direction
favouring the production department. This suggests that the
appropriate interpretation of the data is not that a considerable
number of USE group decision makers were exaggerating, but there
are in fact several situations where the majority of work measured
values are an over estimate of the work actually required in
practice. The measurement of precision by the variation score

and of reliability by the proximity score, of course, shows

that ALL the values in the USE group, including those perceived

by the six decision makers referred to, are clustered more
closely around their means and that these means are closer to the

in practice value than is the case with the NON USE group.

In was seen in section 2.6 that accuracy in management accounting
information is a particularly useful component for decision makers
at the‘lqwer level of the organisation who are concerned mainly
with planning and controlling routine operations and who require
finer disceérnment of the sensed information about an entity. The
lesser degree of usefulness in the NON USE group is illustrated by

the comment about the planning of product mix on a short time basis
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where Ehe supervisor had to compensate for the inaccuracy of the
information from the measurement system, or by the need of another
manager to try and balance good jobs with bad jobs, using different
and more accuréte‘information. A typical reason for such a situation
was illuStrafed in the comment "“The ratio of labour to sales is a
crude measure - not consistent". The increase in usefulaess as far
as control is concerned was brought out by the decision makers in

the USE group who had had previous experience in a company not using
work measurement and who maintained the decision makers now were

able to exercise more control than they did previously because of the

greater accuracy,

Taking into account the quantitative data from the various components
of accuracy and the comments from decision makers, it is fair to
conclude that the USE group decision makers perceive there to be a
distinctivély higher level of accuracy in their management accounting
information related to direct labour activity than do NON USE group

decision makers,

8.2.2 Comparability

It could be reasoned that accuracy, against some bench mark or
conceived and established standard was not so useful as the property
of comparability, and that as long as the measurement system enabled
the decision maker to compare one entity with another, he would be
able to make decisions. If this was so, and he could make decisions,
the information could be regarded as being useful even though it was
not accurate, Comments from some NOMN USE decision makers confirmed
this in that they were satisfied with the information even though

it was not accurate. It would not be surprising therefore, to find
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that the views about the comparability property of usefulness were
closer to each other in the USE & NON USE groups than those about
accuracy. In fact, the analyses of the data shows the opposite, a
wider divergence in the views on comparability. The USE group viewed
this property to be much more in evidence than the NON USE group did,

both with job comparability and time period comparability.

The extent to which comparison, matching like with like, can be made
between entities such as jobs and operations or time periods, has

: been clarified in section 2.7 as an important indicator of usefulness
with different decision models. At the level of decision makers dealt
with in this research, Horngren's (1) classification of "Attention
direction questions" is one where comparability is useful in that it
helps to focus managerial effort where it is most needed - where the
imperféctions, inefficiences and opportunities lie., In this context,
the data presented on comparability is reinforced by the comments of
USE group decision makers that they know which work centres to
concentrate decisions on or that they can gain an idea from the
management accounting information where problems are located or further

still that it gives a comparison of action taken.

Horngrens (2) classification of "Scorecard Questions'", 'am I doing
well or badly", or, 'how do I evaluate performance', are developed

or answered by comparison over time periods. The lesser usefulness of
information in this area in a NON USE company, is illustrated by the

decision maker who felt unfairly criticised about costs because the

(1) Charles T. Horngren 'Cost Accounting and Managerial Emphasis'
Prentice Hall International Inc. London 1972 Page 3.4

(2) 1Ibid
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comparison had not been like with like, due to the crudeness of the
measaring device, or why for the same inadequate comparison, another
decision maker had to use his own information in order to make the

results appear consistent,

The narrower divergence of the views of the two groups on accuracy
as against comparability may have arisen not only from the greater
usefulness of comparability as illustrated above, but also from

the quantitative nature of the survey questions which measured
accuracy and a difficulty of perceiving quantitative proportions

by the NON USE group. Such a difficulty might have been present by
virtue of them rarely having the need to give such an analysis

their attention in contrast to the USE group, some of whom, as
evident in the data on the work measurement moderator variables, are
associated with reviews of values carried out by work measurement
practitioners on the grounds that they are either too high or too
low an estimate. The comparability measures on the other hand were
seekinglviews on experiences which were a direct part of the
managerial decision making responsibilities of the NON USE group and
therefore any limitations of the information were perhaps more easily

recognised by them than were levels of properties of accuracy.

The quantitative data on comparability and its subsequent

analysis leads to the conclusion that a significantly higher level
of the broperty of comparability is perceived to be present in
management accounting information about direct labour activity by

USE group decision makers than by NON USE group decision makers.
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8.2.3 Obigctivitz
Turning now to objectivity, reference has already been made to the
fact that those USE decision makers who considered that a large
percentage of assessed values were over estimated had registered
bias favourable to the production department. There is further
evidence of the objectivity data being coroborative to the reliability
component'in that most of these NON USE decision makers who
registered "some bias" or more had quite large percentages of assess-

ments which were either an over or under estimate.

A feature of the data on objectivity was that only 2 NON USE and 2
USE decision makers perceived the bias to be unfavourable towards
the production department and so there was little cause for most of
the decision makers to feel dissatisfied with the accounting infor-
mation on the grounds of it being biased against him or his section.
Of the eleven NON USE and eight USE group decision makers who
registered some degree of bias favourable to the production
department it was one of the latter who demonstrated the nature of
concern about accounting information when it was biased in favour of
the production department. The drift in some direct labour activity
valucs, combined with concessions madc under pressure from the

work forcé to a policy of loose values through allowances, had lead
him towards not having greater confidence in the management
accounting information., As discussed in section 2.8 T.A, Lee (3)
suggests that users of accounting information will only allow it to
influence their behaviour if they have confidence in the objectivity

of the process and the processor:

(3) T.A. Lee "Psychological Aspects of Accounting" in Accounting
and Business Research, Summer 1975 Page 225
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"The credibility of the information rests largely on the
credibility of the information process and the processor"

vThe comparison of the levels of objectivity irrespective of the
direction of bias has shown that there is a significantly less
degree of‘bias and consequently higher degree of objectivity in the
USE group of companies. This objectivity and freedom from bias is

a property of management accounting information which is an
important consideration in "Scorecard questions" or performance
evaluatiqn. Its usefulness was indicated in this context by a USE
group decision maker with a confidénce in the management accounting
information which enabled him to use it in appraising and evaluating
improved performance of individual operators in his frame assembly
section. Again, contribution statements were used in evaluating

the improvement of new operatives being trained in a sewing machine

section in one case, and with spring makers in another case.

On the other hand,one or two NON USE decision makers had said that
experience enabled them to evaluate performance and that they could
tell instinctively whether there was slack performance or when people
were not pulling their weight. Are these judgements discerning
enough however? What is not known is the effectiveness of these
decisions - nor for that matter of the effectiveness of those in the
USE group. What this research sought to examine however, was not
effectiveness of decisions but decision‘makers perceptions of
usefulness of management accounting information in relation to the

USE or NON USE of work measurement.

As far as the objectivity property of usefulness is concerned then,

the quantitative data and qualitative evidence summate to the

conclusion that a significantly higher level of objectivity is



266

perceived to be present in direct labour management accounting in-
formation by USE group decision makers than is perceived by

NON USE group decision makers.

8.3 Effects of Moderator Variables on Dependent Variables

A further dimension of analysis of the dependent variable results
is now pursued in an intra group examination of any emergent
effects of the moderator variables. These moderator variables were
incorporated into the research design to check whether any
additional indicators or extensions to the USE/NON USE states of
work measurement as measured by the independent variables, might
have had a systematic effect on the variance in either a positive

or negative direction on the dependent variables.

Following the measurement of the moderator variables, it was
suggested that they were not consistently strong enough throughout
the companies in either group to have an overall positive or
nggative effect on the group tesuits of perceived usefulness of
management accounting information arising from the independent
variables but that their stronger presence in individual companies

might affect the results from that company.

Examination of the intra group results of the NON USE group shows
that the one company which tended to have the highest scores from
one index of usefulness to another, had no moderator variable
characteristics which might have been responsible for this.

Three of the remaining four companies had one or more reinforcing
moderator variable characteristics such as wrist watch timing and

allowances, an assessor of direct labour activity who had been,
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at an earlier stage, trained and expefienced in the use of work
measurement or they were using work measurement in another limited
sector of the factory. However, in one of these companies the
usefulness scores as a whole were lower and in the other two they
were at the norm. it appears then, that there was almost no

beffect by the moderator variables on the dependent variables, not
only on the group as a whole but also on individual companies of the

group.

Examination of the intra group results of the USE group shows that
there was no consistent relationship within the group between

levels of sophistication and overall levels of usefulness, taking
into account the scores on the various indices. There was one
instance of ‘commonality between lack of sophistication in work
measurement systems and a lower perception of usefulness in that one
of the business units with lower than norm scores across the various
indices was a company with no checks on rating skill, no appreciation
courses for supervisors and managers and some lack of independent
status of the technique. However, the other lower scoring company
exhibited a normal cross section of the refinements of work measurement
and the two companies which generated higher scores did not

exhibit higher levels of refinement of thc technique,

A common feature (measured by the independent variable) of the two
lower scoring companies was that the work measurement techniques
had been introduced more than five years ago, however, the two
higher scoring companies were not consistent, one had been using
the techniqﬁe for seven years, the other for juét over two years.
It is feasible to suggest that the decision makers in this latter

business unit had a higher perception of usefulness than others in




268
the group because they were able to make a comparison with the
information which had been available from the earlier coarser method
of assessment which was‘still within gheir memory. Information
based on the longer established work measurement schemes may be
" less valid due to "pollution of standards by addition of per-
centages" or to a drift in measured values arising from subtle
changes in method which are not registerd, in contrast to re-
measured changes of method such as from a screwed joint to one
stapled and glued. Again, even without changes in method the iong
term effect of the learning curve as demonstrated by the work
of Bevis ( 3) may cause errosion of values and thus lower the

accuracy of information.

8.4 Conciusions

In reaching an overall conclusion about the usefulness of management
accounting information, some examination of the intra group results
of the dependent variable measures is warranted. The differences in
the perceptions of the individual properties of usefulness between
the groubs have been examined and it is appropriate to consider
whether these differences have arisen From Jny inconsistencies of
results within the groups themselves and if so, why these differences

might have arisen.

In this context, if the median scores of the various indices

within the NON USE group are examined, they are seen to be reason-
ably consistent ranging from 7 to 9. (the variation index has been
inverted in each group). Accuracy displays the lower indices in both
groués and this, together with the extremes in Table 5, have already

(3) F.W. Bevis An Exploratory Study of Industrial Learning with
Special Reference to Work Study Standards Unpublished MSc

Thesis UW.I.S.T. 1970
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heen dischssvd. Thfs consistency or relative nﬁrrownoss of range
suppests that the wider di[fvrvnvo between pereeptions ol comparability
by the twn.gruups than their perccptioﬁs of accuracy and of objectivity
arises from a moderate incrementél change in opposite ‘'directions

raﬁher than ‘a sharp fall in the NON USE index. Had the latter
situation prevailed, such an inconsistency might have brought into

question the validity of the measuring devices.

Drawing together the perceptions of the individual proberties of
usefulness of management accounting information as measured both
quantitatively and qﬁalitatively by the dependent vériables,
accuracy, comparability and objecti&ity, and taking account of the
moderator variables,/it is concluded at this stage of analysis
that there is sufficient and considerable weight of evidence to
support the hypothesis that:

"There is a positive relationship between the use o%

work measurement and the perceived usefulness of management
accounting information by decision makers".

8.5 Summary

This chabter has dealt with the survey results of the decision makers
perceptions of the usefulness of management aécounting information,
The‘main frameéork éf the presentation and analysis was based on

the threé.information properties of accuracy, comparability. and
objectivity, together with the overall usefulness of management
accouﬁting inférmation° The quantitative levels of perception of
usefulneés of information in all these tﬁree properties were found

to be significantly higher in the USE group than in the NON USE group

and these differences were well supported by the verbal comments of

decision makers on the overall usefulness of accounting information,
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’

One of the points of interest arising from the subsequent discussion
was that within these results some USE gfoup'decision makers
perceived the majbrity of the values of direct labour activity to be
an overestimate,'though not by a large margin, of the in practice
value. These perceptions were in line with the views of the same
respondents that in terms of objectivity there was a directional
vector of bias in the data in favour of productibn departments,

One possible explanation of this could be that entities of direct
labour activity might héve changed from their original measured
values rather than that these values lacked accuracy from the start.
Another feature was the wider divergence in the views of the two
groups of the comparability property. This occured because of a
higher intra USE group perception of comparability relative to

their more modest view of the accuracy property.

"Taking into account the quantitative measures of accuracy, com-
parability and objectivity, the trend of which was well supported

by the verbal comments from decision makers, it is fair to conclude
that a higher level of usefulness is perceived to be present in
dircect labour management accounting information by USE group decision
makers than by NON USE group decision makers. A further dimension

of analysis of the dependent variable was pursued in an intra group
examination of the effects of the modérator»variables, those variables
indicating greater or less sophistication in the USE or NON USE

state of the groups. No marked effects on the dependent variable
emerged from this analysis. This together with a check on any

inconsistencies of results within the groups themselves indicated,
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at this stage of the analysis, sgfficient weight of evidence
to support the hypothesis that:

"There 1s a positive relationship between the use of

work measurement and the perceived usefulness of
management accounting information by decision makers",
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CHAPTER IX

THE ENVIRONMENT OF THE MANAGEMENT ACCOUNTING INFORMATION

9.0 Lffects of Extraneous Variables

The hypothesis has been substantiated within the main pivot of
research design - the relationship between the experimental or
manipulative independent and moderator variables, USE/NON USE

of work measurement; and the dependent variable perceived

usefulness of management accounting information by decision makers,
However, final validation of the hypothesis depends on an examin-
ation of the conditions and environment in which these perceptions
were measured to ascertain whether elements in such conditions

were stronger in one group or the other so that they either counter-
acted or reinforced the effect of the manipulative experimental
variables. The need to incorporate some such form of»variance control
into the research design was brought out in section 5.4 and this need
was met by thebdevelopmont of the various extraneous variables

in scctions 5.8 to 5.10, and 6.7.

This final validation of the hypothesis proceeds by analysing and
discussing the survey data which measured the extraneous variables
of Management Accounting Function, Budget Standards, Participation
and Superior Subordinate Relationships. Each of these is examined
in turn to assess the strength of their presence in the environ-
ment and then the measures of the variable Perceived Usefulness

of Information on Raw Materials Issue are examined in an attempt
to assess the actual effects the relative presence of these

variables on the dependent variable.
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9.1 Management Accounting Function

The Management Accounting Function was the first of these extraneoué
variables identified in section 6.7.1 and this variable was seen

to be coﬁpounded of timeliness, relevance and understandability.
These properties have a common origin in the management accounting
function itself and are influenced by the attitudes within the
accounting function rather than the climate of environment surround-
ing the decision makers use of accounting information, It has

been shown in section 6.7.1 that absence of these various properties
could produce an adverse reaction on the part of managers or
supervisors and lead to a rejection of the information or a

lowering of the extent to which information is perceived to be

useful.

Decision makers were asked (questions 7-18) to what extent they
found the managemeht accounting reports timely for their purpose and
the responses were coded from 1 to 10 so that higher scores
indicated reports as being "often” or "very often" timely and

lower scores indicated reports as being "seldom" or "very rarely"
timely. This possible range of scores, the actual range of scores
recorded for each group of companies and their respective median

scores of timeliness are set out in Table 16,

Again, decision makers when asked about relevance, responded to a
ten point scale (questions 7-17) in which high scores were
generated when reports were perceived as being "often'" or 'very
often" relevant and lower scores generated for the reports being
"seldom" or "very rarely" relevant. The possible range of scores,
1-10, the actual range of scores recorded.for each group of

companies and the group median scores of relevance are also
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set out in Table 16.

The responses to enquiries (question 7-19) about reports being
understandable, were logged on a ten point scale in which
perceptions of reports being "unclear" and "confusing" were

coded with lower scores, and perceptions of reports being "clear"
and "undérstandéble" with higher scores. Similarly the two other
components of understandability, viz the frequency of discussion of
reports with the accountant and the perceived degree of co-operation
with the accountancy section were measured with ten point scales
(questions 7-20 and 7-21) so that more discussion and co-operation
earned higher scores and less discussion and co-operation earned
lower scores. The possible range of scores for thesé three

measures combined together under the one heading of understand-
 abi1ity, is set out in Table 16 as being 1-30 and the actual range
of scores recorded for each group together with their respective median

scores are also set out in the table.

The combination of all these factors becomes the variable

Management Accounting Function whose measures therefore generated

a total possible score range of 5 to 50, lower scores indicating a
lower state of the Management Accounting Function in réSpect of

its processing and presentation of accounting information and higher
scores in&icating a higher state. This possible range, the actual
range of scores recorded for each group of companies and their
respective median scores of the variable Management Accounting

Function are set out in Table 15.
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TABLE 15

Management Accounting Function Scores of USE and NON USE groups

Size of -

Group " Possible Range  Actual Range 'Median Score

USE Group
nl = 15 5-50 18-44 31

NON USE Group
=11 , 5-50 26~45 36

Examining first of all the scores for the combined variable,
Management Accounting Function, the NON USE group are then seen
to have a perception of the overall existence of the management
accounting function variable which is at a higher level than that
of the USE group although the difference is not statistically

significant using the two tailed Man Whitney U Test.

TABLE 16

T1me11ness, Relevance and Understandability Scores of
USE and NON USE groups

Size of Possible | Actual | Median
Index “Croups Range Range ‘Score
USE Group
= 16 1-10 3-9 7.5
TIMELINESS NON USE Group
= 12 1-10 6-10 8
USE Group
nl = 16 1-10 3-9 7.5
RELEVANCE NON USE Group
n2 = 12 1-10 5-9 7.5
USE Group
nl = 15 1-30 | 10-28 19
UNDERSTANDABILITY NON USE Group
n2 = 11 1-30 | 15-27 20
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Examination of the separate data for each of the constituent parts

of the management accountingbfunction, which is summarised in

Table 16 indicates either marginally higher differences or no
difference in the central tendencies of the NON USE group scores
compared with the USE group and also a wider range of scores from

the USE group. Examination of the low end of this actual range suggest
that there were more decision makers in the USE group who

individually had adverse perceptions of the internal functioning

of the management accounting system than wés the case with the

NON USE group. The management accounting information about which
these responses were made was received monthly by one decision

maker in the USE group and by 3 decision makers in the NON USE group'—
the remainder of the decision makers received the information on a

weekly basis.,

The data collected from accountants (questions 8-01 to 8-08)
concerning timeliness and understandability acted as a check on the
views of the decision makers. The views of the accountants

tended to confirm the views of the decision makers about the

respective states of the management accounting function.

In the cases examined in this research then, it can be said that the
higher levels of perceived usefulness of management accounting
information by the decision makers in the USE group of companies

was not influenced by there being a higher degree of internal
functioning of the systems themselves within that group of

companies as compared with the USE group of companies.
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9.2 Budget Standards

It has been shown in section 6.7.3 that where a policy exists of
setting budget standards which are too tight, then rejection of

the budget information can occur, and on the other hand, budget
targets and goals which are too loose cease to be regarded as
important or useful and less attention is paid to budgets. If
budget standards or targets were either too tight or too lodse

in either of the groups of companies studied, then these associated
attitudes might have influenced in a negative manner the decision ’

makers perception of the usefulness of their management accounting

information.

Decision makers were asked to indicate their views of budget
standards on a ten point scale (question 7-06) ranging from

"too loose" through '"just right" to "too high" in order to generate
a budget standards index. Budgef goals perceived as being at
either end of this scale i.e. too loose or too tight, were coded
with the lowest score of 1, increasing scores being awarded from
each end of the scale to a maximum score of 5 for responses‘in the
middle of the scale indicating budget targets to be just right.
Thus low scores on this budget standards index could imply a

reduction in perceived importance or even rejection of the budget.
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TABLE 17

Budget Standards Scores of Decision Makers

Scores on Numbers of Decision Makers
Budget Standards ' ‘
Index USE_Group NON USE Group
5 o 4 3
4 7 9
3 2 1
2 3
1
Total - : 16 Total © 13

The numbers of decision makers for each group who scored the various
possible scores on the budget standards index are set in Table 17,

The median score for each group is 4 thus demonstrating that the
central tendency of the scores is the same in both the USE and

NON USE groups. ‘Three USE group decision makers thought that

standards were either '"too loose" or "too tight" with no decision
makers in the NON USE group having views on budget standards as

extreme as this. The data suggests that decision makers perception

of the usefulness of management accounting held in either of the groups
as a whole had not been influenced by tighter or more loose budgets

in the one group than existed in the other,

9.3 Participation

Section 6.7.4 demonstrated that dissatisfaction was present if
managers and supervisors were not involved in the setting of
standards, and further still that participation and being able to

influence the setting of standards was associated with a lesser
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evidence of withdrawal and aggression ﬁowards budgets and standards.
Using ten point scale measures decision makers were asked about the
influence of others, the frequency and weighting of their owm
cpntribution, and.their overall participation in the setting of
standards (questions 7-02 & 7-05). An example of the way in which
the responses were coded is that lower scores were awarded to
responses indicating "hardly any weight" of the decision makers

"

opinion influencing the standards through to high scores for "a

great deal of weight" of his opinion being taken into account.

The responses from the four questions were combined to give an overall
index of participation with higher scores indicating higher degrees

of participation. The possible range, the actual range and the
median scores of the two groups on this index are set out in

Table 18:

TABLE 18

Participation Index - Scores of USE and NON USE Groups

Size of Possible Range Actual Range

Grougs of Scores of Scores Median Scores
USE Group

n2 = 15 4-40 8-37 29

NON USE Group
nl = 12 4-40 14-34 31

The NON USE gréup had a slightly higher median score on the
participation index than the USE group although the difference

is not statistically significant. Examination of the full data
indicates 4 decision makers from the USE group whose index score was

lower than any of the NON USE group. As far as participation was
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concerned then, the higher levels of perceived usefulness of
information of the decision makers in the USE group was not in-

fluenced by the existence of a higher degree of participation

within the USE group of companies than existed in the other group.

9.4 Superior Subordinate Relationships

The final feature of the environmental and organisational con-
ditions in which the management accounting system might operate

was identified in section 6.7.5 as the relationship between
superior and subordinate as manifest within the budget aspect of the
accounting information area. It was shown that the way in which
use is made of management accountiﬁg information by supervisors
varies with different leadership patterns. This pattern may be of
such a nature that it adversely affects the decision makers view

of the information,

9.4.1 Frequency of Personal Communication

In measuring the first component of this relatiomship, frequency

of communication about budget variaﬁce and about cost effectiveness,
decision makers were asked to indicate the frequency of discussion
with their superiors of seven different aspects of production,
including budget variance and cost effectiveness. This frequency
was recorded on ten point scales coded to generate low scores for
"seldom" or "very rarely" and high scores for "often" or "very often".
The scores of five other aspects of production were then discarded
and those for the two items concerned with accounting information
were then combined to give one score as a frequency of communication
inde#. The possible range, the actual range and the median |

scores of the two groups on this index are shown in Table 19.
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TABLE 19 81

Frequency of Communication Index Scores of
USE and NON USE Groups

Size of Possible Range Actual Range

Groups of Scores of Scores Median Scores
USE Group A
n2 = 16 2-20 10-20 14.5

NON USE Group
nl =12 2-20 10-18 14.5

With the scores of both groups showing the same central tendency
and almost the same range it can be said that the difference
between the attitude towards budget information by decision makers
in the two groups has not been influenced by a greater no lesser
degree of frequency of budget communication between superiors and

subordinates.

9.4.2 Performance Appraisal

The second component of superior subordinate relationships that of
the power element, was measured by the response to question 7-09.
Decision makers ranked the importance of various factors thought by
them to'have been taken into account when their performance was
being appraised by their superiors. Examination of the data
revealed that 317 of decision makers in the USE group and 667

of decision makers in the NON USE group ranked meeting budget
targets within the top three of nine possible items that might

have been taken into account, In addition to meeting budget targets
some of these decision makers also included overall cost effective-
ness within the top three rankings. Also there were only 87 of

NON USE group decision makers, compared within 447 in the USE Group,
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who had neither meeting budget targets nor overall cost effectiveness

ranked in the top three of the nine items.

From the analysis developed in section 6.7.5 it can be concluded

that a superior subordinate evaluation style involving exclusive
high ranking of meeting budget targets, or high ranking of both
meeting the budget target and overall cost effectiveness could give
rise to more widespread dissatisfaction. Also that lower levels of
dissatisfaction could be experienced by subordinates who ranked
neither meefing the budget nor concern with overall cost effective-
ness among the top three criteria used by their superiors in
performance appraisal. The dominance of budget variance in perform-—
ance appraisal within the NON USE group creates the possibility that
the budget, itself a neutral thing, might be blamed and treated as

a sc#pegoat. This may have been manifest in some negative influence
on the NON USE groups perception of the dependent variable use-
fulness of management accouﬁting information. Thus the lower level
of perceived usefulness found in the NON USE group of decision
makers might not have arisen exclusively from the NON USE of work
measureﬁent but may have been contributed to by the power pressure
elements in the performance appraisal segment of the leadership

style of their superiors.

9.4,3 Frequency of Group Discussion

The third component of superior subordinate relationship was that
of frequency and usefulness of group meetings at which operating
statements or budgets were discussed. When such group meetings

exist and are seen to be useful, then they help to create a more

positive attitude towards the management accounting information system.

Decision makers who regularly attend group meetings were asked to
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indicate on a ten point scale the frequency of budget discussions
at their meetings and the frequency of such discussions being
helpful to them. The responses were coded to generate low scores
for "seldom" or "very rarely" and high scores for "often" or
"very often" and the results from the two qugstions were combined .
to give a Frequency & Usefulness Index of Group Discussions of
Budgets. The possible range, actual range, and median scores of

the two groups on this index are set out in Table 20.

The way in which the range of scores of the USE group extended
further down the scale indicated that more of these décision makers
experienced less occurence and usefulness of discussion than occured
in NON USE groups. Furthermore, the central tendency of the scores
was higher in the NON USE group wifh a median of 17 compared to

15 in the USE group although this difference is not significant

at p = .10 in a two tailed Mann Whitney U test. If anything,

the state of this component suggests there may have been a slightly
stronger positive influence on the perceived usefulness of
management accounting information in the NON USE group than in

the USE group, but not significantly so.

TABLE 20

Group Discussion of Budgets - Frequency and Usefulness Index
Scores of USE and NON USE groups

Size of Possible Range  Actual Range

Group of Scores of Scores Median Scores
USE Group
n2 = 13 - 2-20 2-20 15

NON USE Group
‘nl = 9 2-20 12-18 : 17
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9.5 Perceived Usefulness of Information on Raw Material Issue

This analysis of the Management Accounting System and Environment
has so far identified any differences in the extent to which various
extraneous variables were present, between one group and the

other. The variable Perceived Usefulness of Information on Raw
Materials Issue as outlined in Section 6.7.6 was incorporated into
the research design in an attemﬁt to check the effects or in-
fluences the relative presence of these extraneous variables was
actually having on outputs from the information system. Decision
makers recorded their perception of usefulness of information

output about raw materials in a similar manner fo that of
information about direct labour activity. Taking the overall view
of the accuracy of the measures of raw material issues used in

the management accounting information system, 87.57Z of the USE group
and 84.67 of the NON USE group thought that as distinct from short
measures or generous measures, the information did yield accurate
measures of charge or debit of the amount issugdf Results of the
measures of perceptions pf other properties of usefulness are
summarised in Table 21. Examination of Table 21 shows that in each
of the properties measured, the actual range of scores recorded was
identical from group to group or if not was seen to be quite similar.
Furthermore, in each of the properties measured, the central
tendencies of the USE group and the NON USE group, as indicated by

\

the median were identical.

If accountants had had markedly different inter group views about
information relating to raw materials issued it could be an
indication that there might be some difference in the basic nature
of the data source of the information from one group to another.

This then would have brought into question the commonality in the



285
perceptions ofbthe two groups of decision makeré. Data collected
from accounts (questions 9.02 to 9.07) however, showed them as
having the same inter group commonality and at the same perceived
levels as the decision makers. This then confirms that as far
as output of the management information system dealing with raw
material issues is concerned, there is no difference between
decision makers from the two groups in their perception of the

usefulness of the output.

TABLE 21

Perceived Usefulness of Information on Raw Materials Scores of
USE and NON USE Groups

Size of Possible Range |Actual Range | Median
Index Croups of Scores _of Scores Scores
| USE Group
Accuracy of n2 = 16 1-10 8-10 9
Average of
Measures NON USE Group
- In2 = 12 1-10 8-10 - 9
USE Group
Comparability n2 = 16 1-10 8-10 9
(Jobs) NON USE Group
nl = 13 1-10 8-10 9
USE Group
Comparability n2 = 16 1-10 7-10 9
(Time) NON USE Group
nl = 13 . 1-10 7-10 9
USE Group
n2 = 16 1-11 8-11 11
Objectivity | yoN USE Group
nl = 13 1-11 5-11 11




9.6 Management Accounting System and Environment - Conclusions

What can be concluded about the overall effect of these various
extraneous variables that have just beeﬁ examined in terms of

their possible influence on one or other of the two groups of
business units? First of all has there been any influence of a
confounding nature where positive results could arise from unwanted
variables reinforcing the influence of the experimental variable -
resulting in this case in a widening of the difference in perceived
levels of usefulness between the groups? There are no instances
throughout the component variables of this consFruct where there is
a greater existence of the level of a variable in the USE group
which would be likely to heighten the anticipated effect of the
experimental variable. However, in one component of the Boss
Subordinate Relations variable, that of appraisal of performaﬁce,
there was a markedly stronger presence in the NON USE group of

the dominance of budget variance in performed appraisal. This
could have resulted in reinforcing the effect of the experimental
variable in that it might have adversely affected the NON USE
groups perception of the usefulness of management accounting'
information and thus widened the hypothesised difference in the
perceptions, Considered in perspective however, it is-but one part
of the whole extensive environment of the accounting system and
therefore in terms of the whole potential for confounding, its
effect may be expected to be of a minor nature. Considering now
extraneous influences of a cancelling nature, there does not appear
to be present any variable or component of a sufficient strength,
which would give rise to perceptions of lesser usefulness by the
USE group or greater usefulness by the NON USE gfoup. In other

words, there are no powerful extraneous or unwanted influences
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of a cancelling nature which would. counteract in a negative way
the effects of the designed cxperimental variable USE/NON USE of

work measurement,

Having identified thﬁ presence of some small degree of extraneous
influence, did it in fact have a confounding influence on the results.
The measures used to check this suggest that there was, in the event,
no confounding influence. If the inequality of the state of the
Management Accounting System Environment has been strong enough to
influence that particular output of accounting information concerned
with direct lébour it might be reasonably supposed that it would
influence the perception of another output, that of information
on raw material issues. Given an assumed consistency (see section
6.7.6) of basic data source such as linear or cubic measurement,
applicable to both groups, the perceptions of usefulness of infor-
mation on raw materials issue by the groups would be expected to be
similar to each other UNLESS the extraneous influence from the
Management.Accounting System and Environment of one group was
stronger to the extent of affecting these perceptions. The
perceptions measured were in fact, the same from one group to
another and therefore it is argued that extraneous variables have
influence neither with pe;ceptions of usefulness of information about
raw materials issue nor perceptions of usefulness about information
on direct labour activity. It is further concluded then that the
differences, as measured, in the dependent variable were directly
associated with the manipulation of the designed experimental
variable, and that as hypothesised: |

"There is a positive relationship between the USE of

work measurement and the perceived usefulness of management
accounting information by decision makers."
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9.7 Summary

Final validation of the hypothesis has been carried out in this
chapter where the survey data which measured the extraneous
variables has been analysed to ascertain whether these were
stronger in one or other of the groups to an extent which could have
counteracted or reinforced the effect of the ménipulative experimental
variables. The analysis of measures of the Management Accounting
Function, Bﬁdgets Standards, Participation and Superior Subordinate
Relationships indicated no stronger influences of a cancelling
nature in either the USE group nor the NON USE group. As far as
any reinforcing effect was concerned it was seen that of all
these variables, only one component of the Superior Subordinate
Relationships - the use of budget variance in performance appraisal
was markedly stronger in one group, the NON USE group. Having
identified the presence of some small degree of extraneous influence,
the measures of perception of the usefulness of Management Accounting
Information on Raw Materials Issues were examined to check whether
in the event.there had been a confounding influence or the results.
The perceptions were in fact the same from one group to the other,
They had nét been influenced by any slight difference in the strength
of the extraneous variables. It was therefore concluded that the
differences in perception of the usefulness of accounting information
about direct labour were associated with manipulation of the
designed experimental variable and that as hypothesised:

"Thére is a positive relationship between the USE of work

measurement and the perceived usefulness of management
accounting information by decision makers".
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CHAPTER - X

ACCOUNTANTS PERCEPTION OF ACCOUNTING INFORMATION

10.0 This chapter suggests some benefits in examining the relation-
ship betwegn the USE of work measurement and accountants perception
of the usefulness of management accounting information, describes
the methodology of the examination, sets out the results of a

survey and draws conclusions from an analysis and discussion of

these results,

10.1 Basis and Objectives of Analysis

Having established the relationship between the use of work measure-
ment and the perceived usefulness of management accounting
information by decision makers within a given industrial context,
understanding of the relationship between the two techniques can

be enlarged further by examining the perceptions of usefulness held
by accountants working within the same context. It may well be that
accountants in the respective groups hold different views about the
usefulness of information than do decision makers in Lheir groups.
Such differences may arise not merely because accountants on the

one hand and decision makers on the other are fulfilling different
roles, but because there is possibly some degree of introversion

in the attitudes of accountants in that their attitudés have largely
been moulded by literature and systems experience generated by

other accountants.

The delineation of any differences between the perceptions of
accountants and decision makers could help accountants to appreciate
their own need for more breadth of knowledge of understanding of

the business system and the behaviour and attitudes of people
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within the system, as part of the staff development for accountants
suggested by Simon.(l) Again, they might be helped in viewing
the system more clearly.from the standpoint of their clients and be
aided not merely in their‘role as systems designers and operators
but, as Hofstede (2)'§uggests? in their necessary role as educators.
A recognitioh of any differences in perception would be a necessary

element in such a role.

10.2 Methodologz

The examination of the perceived usefulness of management accounting
information by accountants was based on the hypothesis set out in
section 5.7 viz:

"There is a positive relationship between the USE of work

measurement and the perceived usefulness of management
accounting information by accountants.,”

The in?estigation was carried out within the same groups of companies
used for testing the first hypothesis and whose composition was
generated by the use of the experimental and manipulative independent
and moderator variables, Use of Management Accounting Information
(sections 6.1 and 7.3), USE of Work Measurement (sections 6.2 and
7.4) and NON USE of Work Measurement (sections 6.4 and 7.5). The
independent variable Small Business Unit Profile (sections 6.5 and
7.6) is a description of the business characteristics of the
companies in these two groups. Although the state ascertained by

the measures of the extraneous variables also remained unchanged,

(1) Simon, Guetzkow, Kozmetzky, & Tyndall'Centralisation Versus

Decentralisation'as quoted in Hofsted G.H., The Game of Budget
Control, Tavistock Publications 1968 p.220

(2) Hofstede C.H. The Game of Budget Control. Tavistock
Publications 1968 P.244
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this state of the Management Accountiog System and Eavironment
was in cach case essentially one surrounding and affecting the
decision maker and as such is not relevant in the testing of the

second hypothesis.

The measuring instruments used for recording the accountants percep-
tion of the Usefulness of Management Accounting Infomation were the
same as used for recording the perception of decision makers. The
design and development of these questions was discussed in section 6.6.
The results of the application of these measured are now set out under
the headings of Accuracy, Comparability, Objectivity and Usefulness,
and the ranges and median scores of the indices measuring the
components of these various properties are all set down by groups in

Table 22,

10.3.1 .Accuracz

One measure of the reliability componeﬁt of accuracy was the
differences in the proportions of assessments of direct labour
activity regarded as being over estimated or under estimated in
relation to the actual direct labour activity required in practice.
In the USE group, 5 out of 7 accountants registered zero differences
in this proportion whereas in the NON USE group only 2 out of 5
registered zero differences and 2 of the others recorded a difference

in proportions of 707 or over.

The measures of the other component of reliability, the proximity of
the mean of the scatter of assessed values to the in practice value,
reveaied that 5 accountants from 7 in the USE group perceived the
mean to be either "close" or "very close" to the in practice value
as against 1 accountant from 5 in the NON USE group with the same

perception. .
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perception. The median of the proximity scores as shown in Table 22

was 8 for the USE group and 6 for the NON USE group.

In the measurement of perceptions of precision, the other component
of accuracy, the résponses on the variation index indicated that

2 USE group accountants perceived that there was a '"'very narrow
variation" or close clustering of assessed values round their means
whereas no NON USE group accountants thought the values to be so
close clustered. As shown in Table 22, the USE group had a median
variation score of 3 indicating a higher degree of this component of

accuracy than in the NON USE group whose median score was 4.

The combine& indicator of the precision and reliability components
of accuracy is that proportion of jobs having assessments thought
to be neither an over estimate nor an under estimate. From gompany
to company iﬁ the USE group the average of the proportions of jobs
whose assessment was perceived by accountants to be accurate was
667 whereas the average of the proportions quoted as being accurate

by NON USE group accountants was 447.

10.3.2 Cdmggrability

To what extent did accountants find the assessed figures of direct
labour in tﬁe operating statements to be a reliable guide when
comparing job with job or one week or month with another? In com-
paring oﬁe job with another, all accountants in the USE group viewed
the figures as being either "very often reliable" or "often reliable"
resulting in a range of écores of from 7 to 10. The range of
perceptions of the NON USE group accountants was also a narrow one
ranging from "sometimes reliable" to "very often reliable'" resulting
in scores .of from 6 to 9. The médian scores on job comparability

were 9 for the USE group and 8 for the NON USE group.
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In comparing one time périod with another, the perceptions of the
accountants in each group had a similar narrow range as when comparing
jobs and the resulting score range was 7 to 9 in the USE group and

6 to 9 in the NON USE group. The median scores when comparing one
week or month were the same for each group at a level of 8, again

as indicated in Table 22.

10.3.3 Objectivitz

How did the accountants in the two groups perceive the means of
assessing direct labour activity in terms of being free from bias.
There was only one accountant, and he was from the USE group, who
thought that the means of assessment was completely impartial.

Table 22 shows that the views of the USE group accountants were more
widely dispersed, with a range of scores from 5 to 11, than the

NON USE group whose score range was quite narrow at 6-8. The median
score was higher at 8 for the USE group than the 7 for the NON USE

group.

When asked whether the bias they had registered was favourable or
unfavourable towards the production department, five accountants
from the USE group and four from the NON USE group thought the

bias was favourable to the production department.
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Indices of Usefulness Scores

of Accountants as USE groups and NON USE groups
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Possible Actual
Size of Range of | Range of | Median
Index Groups Scores Scores | Scores
USE Group
n2 =7 1-10 4-9 8
Proximity
NON USE Group
nl= 5 1-10 6-9 6
USE Group
n2 =3 7 1-10 1-7 3
Variation
NON USE Group
nl =5 1-10 3-9 4
USE Group
' n2 =7 1-10 7-10 9
Job Comparability
o NON USE Group :
nl =5 1-10 6-9 8
USE Group
_ n2 =7 1~10 7-9 8
Time Comparability NON USE Group
nl =5 1-10 6-9 8
USE Group
n2 =7 1-11 5-11 8
Objectivity
NON USE Group
nl =5 1-11 6-8 7

10.3.4  Usefulness

Overall comments by accountants in the USE group on the usefulness

‘of the information on anticipated direct labour requirements

tended to endorse, sometimes enthusiastically, the usefulmness of

the information. There were comments to the effect that managers

. found it helpful, that trends in costs could be followed, and further-

.more, they were dependent on it:
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"It is essential - without it we couldn't operate standard
costing and budgetary control." ’
OR  "Our managers depend on it for cost control."

In terms of data sources one accountant commented:

"Work measurement is probably my most important basis of
data"; : :

Referring to the work measurement practitioners, another accountant
commented:
"Without their information projects (accounting) would

be difficult - it is absolutely essential to the need to
provide information for management".

None of the accountants in the USE group thought that any different
means of assessing direct labour requirements would provide more
useful iﬁformation but one or two of them expressed the view that
it was necessary to update the data by using the same méans, work
measurement, to re-measure the whole factory at some time. One
accountant felt that some of the assessments should be broken down
into smaller tasks to give more detail but also suggested that to
extend the.information into greater detail might over—burden

managers and supervisors.

Of the accounts in the NON USE group, two thought the information was
useful for‘their compahy purposes on the lines of:

"I think our information is useful and up to date."
and they did not think any different means of assessing direct labour
would provide more useful information. Two accountants expressed
dissatisfaction by saying that the information:

"Tended to be global and not sophisticated enough in being
broken down to units"

OR with the information, managers and supervisors were:

"Not able to make decisions with any degree of satisfaction."
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How to utilize its qualified usefulness was illustrated by one
accountant who commented:
"Some form of guide is useful no matter how far out it is.
If it is consistently out, it is useful. We can compare
one week with another due to the consispency of errors."
As far as a differen?.means of assessment wasiconcerned, he thgn
wént on to say that he thought more accurate information was required
by the utilization of .a proper timeing system throughout the
departments. There was a second specific comment about wishing to
measure each item in detail but the accountant in this instance
wondered whether managers would have thé time to use the information.
Finally, one accountant, whilst not thinking that any different means
of assessment would provide more useful information, thought that

customers requirements should be set out in a more detailed

operations breakdown in order to generate more useful assessed times,

10.4 Dependent Variables — Discussion and Conclusions

Considering first of all the property of accuracy, where the indicators
of the reliability and precision come together as a combined measure

of accuracy, the USE group of accountants clearly perceived a higher
proportion, 667 of jobs being accurate, than did the NON USE group with
44 in the same category. As far as reliability was concerned, a

large majority of USE group accountants compared with just under half
of the NON.ﬁSE group, registered perceptions resulting in zero
differences between over and under estimates of direct labour activity.
The proximity component also showed the USE group as viewing the
assessments to be closer to the in practice value than did the NON USE
group. The precision element of accuracy was, to a certain extent, as

indicated in Table 22 by the lower scores in the variation index,

stronger in the USE group.



NON USE accountants loggédvlower perceptions of job comparability

but had identical médian scores of time comparability indicating
closer views, than their perceptions of accuracy, to those

of the USE group, égain althﬁugh USE group accountants had overall a
perception of greatér objectivity, it was not a marked difference;
their range contained some lower scores and the score of the NON

USE group emerged from a narrower range of perceptions fairly well up

on the scale of responses.

On the whole, the overall verbal comments by accountants in the USE
group were much more enthusiastic towards the usefulness of
information about direct labour activity than were those of the

NON USE group. The latter's verbal comments were on the whole
neutral 6r negative which was in contrast to their quite high scores

on their responses to the various scales of usefulness,

How might these various results and differences, which were narrower
than with decision makers, be explained? One interpretation

could be that a conservative, cautious, or less than frank approach was
taken by the NON USE accountants when registering their perceptions
on the various structured scaled questions and they were less
cautious.in‘conversational response to open—ended questions. From
the beginning, it might have been expected that-all accountants
would genuinely perceive their own information systems to be of
considerable use to their organisations and that this honest belief
is what has been measured. However, the researcher sensed during
the survey, that there was an element of caution being exercised

by NON ﬁSE group accountants in their responses — the questions may

not have been fully effective in measuring what they set out to

measure. They may have been inclined to measure what the accountant
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thought his chief executives possibly would wish him to

record - that of a favourable or praiseworthy view of the system.

By comparing these results with those in Section 7.6 and 7.7, it
is possible to highiight the differgnces in the perceptions of the .
usefulness of management accounting information which it was suggested
in Section 5.7 might exist between decision makers on the one hand and
accountants on the other. Comparing the scores of USE group decision
makers with USE group accountants, the latter in the main, yielded
medians which were one ordinal position ahead of the former.

However, Qhen the same comparison is made withe the NON USE group,
there are threee out of five indices where the accountants

medians are 2 or more ordinal positions higher than the medians of

the decision makers.,

Thus whereas the USE group accountants took a slightly more approving
view of their direct labour accounting information than decision
makers in their group, the view of NON USE group accountants was
decidedly more approving than their decision makers. It was suggested
at the beginning of this chapter that the views and conclusions
reached by accountants may have been conditioned by their roles

and by the nature of their educational and experiental inputs. In
this research then, it appears that the perceptions of both sets of
accountanﬁs of the usefulness of management accounting information
may have been conditioned by these factors but more so with the

NON USE group than the USE group. A factor in the NON USE group

may have been some lack of validity in the measuring device.

Accountants in the small business environment might do well to bear

in mind these differences between their perceptions and those of
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their decision makers when they are designing and operating
_information systems for their decision making clients and when they
are attempting to educate these clients into effective implementation
of controlisystems. Such awareness is, of course, pertinent to a
consideratién of'wh%ther or not to move from a system based say on

sales ratio to one based on work measurement,

Although not so clearly established as is the case with decision makers
both from a standpoint of the limited numbers of accountants surveyed
and from the lesser inter—group difference than was the case with
the decision makers, there is overall a fair degree of evidence to
support the hypothesis that:

"There is a positive relationship between the USE of work

measurement and the perceived usefulness of management
accounting information by accountants."

10.5 Summary

This chapter, having first suggested why delineation of any differences
between perceptions of accountants and decision makers could be useful,
went on to explaiﬁ that the investigation into these perceptions was
carried out in the same groups of small business units used for the
decision makers. Thé same systems environment prevailed and the same
instruments were used to measure the perceived usefulness of
information. The results. derived from the quantitative measures as a
whoie indicated a higher but not markedly higher level of usefulness
perceived to be present in direct labour management accounting
information‘by USE group accountants than by NON USE accountants.
Howeve;, the qualitative comments by USE group éccountants about use-
fulness and satisfaction with the present system were much more

enthusiastic than those of the NON USE group.
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Comparison of the perceptioﬁs of accountants ﬁith those of decision
makers has shown that within the same sample group of small business
units USE gfoup acc0unt§nts took a slightly more approving view
of accounting information than did decision makers in their group.
On the other hand and taking into éccount some reservations about
the validity of the measﬁring instrument, in that responses from
the NON USE gfoup may have been influencéd by their bosses, it
seemed that NON USE group accountants took a distinctly more
approving view of the information than did their decision makers.
It was suggested that these differences between accountants and
decision makers in their perception of usefulness of information
might hélp accountants to view accounting systems moré clearly
from the standpoint of their decision making clients and aid them in

their role as designers and operators of management control infomation

systems.

Bearing in mind the numbers of accountants involved and the
analysis of both the quantitative and qualitative data it was
considered_that overall there was a fair degree of evicence to
support the thesis that:

"There is a positive reclationship between the USE of

work measurement and perceived usefulness of
management accounting information by accountants."
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CHAPTFR XT

SUMMARY AND CONCILUSTONS

11.0 This final chapter summarises the research thesis as it
progresses from the érigins and objectives of the work through the
examination of the generalised theory to the formulation of hypotheses,
proceeds with the preparation of a research design and sampling
strategy, on via an analysis of the field data to test the hypotheses
.ahd arrive at conclusions. The analysis of and findings from

certain -information gathered to achieve this end but which has
additional and supplementary value are set out in Appendix B

together with implications from the whole project'for various

interested parties.

11.1 Origins and Objectives

This thesis has first of all traced the origins of the author's

management education and consultancy experience in the small
business field and to the stimulus of the comments by the Bolton
Report (1) on the use of management techniques by small businesses.

A combination of awareness of systems theory and practical
experience of both large and small management systems suggested

an intétdisciplinary approach to the work in terms of studying

the relatioﬁship between some of these management techniques.

Practical experience had suggested some interesting relationships
between two of these techniques, work measurement and management
accounting and a brief review of theoretical generalisations about

them indicated enough evidence to suggest that an examination

(1) Bolton J.E. Report of the Committee of Inquiry on Small
Firms - London H.M.S.0. 1971
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of tﬁis relatiopéhip woﬁld be worthwhile. The assumptions

clarified for such an examination included the expectation that

small businesses were a fertile and accessible area for research

and that they were ﬁaking,more use of management accounting than

they were of other ﬁanagément techniques. From this review and

the stated assumptions the research objective was refined into one

of analysing the level of work measurement used in small businesses
in relation to its influence on the effective use of management
accounting. In order to guide the research programme a preliminary
hypdthesis was formed which linked beneficial outputs from management

accounting with inputs from work measurement.
The telationship of other research work was discussed and this work
was seen to be placed in the field of interdisciplinary studies

within industrial organisations.

11.2 Management Accounting and Work Measurement

Management Accounting was defined and its objectives delineated

in the region of providing assistance to decision makers in such
arcas as performance evaluation, and problem identification and
solving through such me:ans as budgetary control and standard
costing; The separate activities of a management accounting system
were then set out together with those properties thought to be
beneficial to decision makers. The particular accounting activity
of "measdrement" was seen to have useful properties of accuracy,
comparability and objectivity and these were analysed in depth

and links between these and certain elements of work measurement
were brought into focus. The examination of other management
accountiﬁg activities such as "transmission" or "respomse”,

thought to be less directly linked with work measurement was deferred
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until later. The gpplication of the techniques of man@gement
accounting and its properties to the field of small businesses was
then examined and found to be relevant to the area.

|
Having looked at one technique, the substansive body of theoretical
knowledge of work measurement was examined to some depth in order
to assess those parts of work measurement which seemed to link
with the useful properties of management accounting information.
A review of work measurement practice as found by various
investigators was also compiled to check on these linking character-

istics and to look for others.

The first characteristic examined was the way in which the technique
of work measurement divided work tasks into specific and small
elements and required systematic recording of these. This
characteristic was seen to contribute towards the accounting
properties of accuracy and comparability. Time study with its
component of rating wés seen to link with the accuracy property.
This contribution was seen to be positive irrespective of whether
the B.S.1. scale or any other rating scale was used, and despite
the various criticisms of the method. Relaxation allowances as a
part of time study weré seen to make some qualified contributions
to comparability and objectivity. As well as contributing to
accuracy; predetermined motion time systems were seen to reinforce

comparability and objectivity.

The reports of various investigators about the extent ‘to which work
study practitioners had actually undergone training created an
expectation that these procedures and techniques of work measurement

shown to contribute to accuracy and comparability would be found in
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practice. The degree of industrial experience before training and
of subsequent work measuremenl experience were seen as increasing
the capability and credibility of the practitioner as an information
processor thus supporting thé objectivity property. Also the
acquisition through training, of knowledge of rules and procedures
was seen as lessening the chance of personal bias and of reinforcing
objectivity. The review of work measurement in practice also
indicated that this technique, like management accounting, was
applicable to and used by small businesses and therefore the
interelationship between the two techniques could be examined

within the small business field.

11.3 Research Design and Testing

General concepts of research design and testing were considered
and from these the nature of the research being undertaken was
classified as a combination of case study and correlational research.
Testing, measurement, variance control, validity and reliability,
as necessary features of research design were taken into account
together with the earlier theoretical analyses in formulating the
following hypotheses:
1. "There is a positive relationship between the
use of Work Measurement and the perceived use-—
fulness of Management Accounting Information by
decision makers."
2.  "There is a positive relationship between the
use of Work Measurement and the perceived use-

fulness of Management Accounting Information
by accountants.

A number of constructs and variables were then proposed and set in
a suitable framework for the testing of these hypotheses. This
framework was the foundation of a sampling strategy in which two

sample groups of businesses would be generated, a "Use'" group who
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were operating work measurement and a "Noﬁ Use" group who were not
using the tcchniduc. Both groups would be using management accounting
and would be alike in other respects such as the technology

operated or the type of production used. The strategy involved

the selection of the Furniture and Timber Industry in the North of
England as an industrial segment which offered this similarity
between businesses and also reasonable opportunity for access for

field investigation.

Each construct in.the research framework was then developed into

one or more variables which are now summarised. The "Use of
Management Accounting Information" was the first criteria for the
selectidn of businesses from the random sample thrown up by

responses from the Furniture and Timber Industry. In order to fulfill
its purpose of generating a group of small businesses who were

using management accounting it included such dimensions as length

of experience by accountants and the nature, timing, and destination

of accounting information.

The "Use of Work Measurement" and the "None Use of Work Measurement"
were the classifications or variables used to separate out from

the overéi} group of small businesses the users of work measurement
(the "Use" group) and those not using work measurement (the 'Non Use"
group). These classifications included such main features as the
techniques used for assessing direct labour activity and the

training and experience of practitioners, and subsidiary features

such as the training of decision makers or wrist watch timing of jobs.

A third main classification measure was developed as the '"Small

Business Profile". This measure was used not to generate or
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separate the groups of small businesses but to assess whether the
two separate groups were alike in such areas as products made,

technology of.operations, and type or mode of production.

The other main area of the research framework was the variable
"Perceived Usefulness of Management Accounting Information." It
was the change in the egtent to which information was viewed or
perceived by decision makers (in this case supervisors or factory
managers) and accountants as being useful, which was forecast as
depending on whether or not work measurement was in use. The
properties of usefulness to be measured in the research were those

of accuracy, comparability and objectivity of accounting information.

The final but none the less important feature of the research
framework was to take into account certain characteristics of the
imnediate environment of the accounting information system, such

as poor transmission of information, which might be more evident in
one group than the other. If this were so, the views of the group
about the usefulness of accounting information might be conditioned
by this adverse characteristic rather than by whether or not they
were using work measurement. Under the heading of '"Management
Accounting»éystems and Environment" a number of possible areas of
influence were identified as worth measuring such as the "Internal
Function of the Accounting Systems' including timing and clarity of
reports; '"Participation" by decision makers in setting: of budget
targets, and the nature of "Superior Subordinate Relationships".
Finally some measures were designed to check whether any of these
characteristics if found to be present to a predominate extent in
one group had actually had any effect on the views or perceptions

of the group. In order to do this, measures entitled "Usefulness of
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Accounting Information on Raw Materials Issues" were to be used to
assess the‘views of the groups on what was a parallel output from
the management accounting system viz, data about the raw materiais
. issued and éharged;;o departments.

i

11.4 Generation of Use and Non Use Groups by the Survey

All the firms on the lists supplied by the Furniture and Timber
Industry Training Board of firms in the Northern Area as having
between 100-499 employees were asked to co—operate in the collection
of field data by allowing their supervisors or factory managers

and other staff to be interviewed. The Northern Area covered
Humberside, the whole of Yorkshire, the North East and Cumbria.

The overall response from this geographical area of firms willing to
co-operate was 467 and this sample, comprising 28 business units,
was assessed as being a~reasonab1e spectrum of thevtypes of

companies comprising the total population of 60 firms.

Three of ;hese 28 firms were used as part of the testing procedure
for the interview schedule and the application of the three

measures; Use of Management Accounting Information, Use and

None Use of Work Meaéurement, generated a USE group of 7 companies and
a NON USE group of-5 companies. All 12 companies were users of
management accounting information. The remaining 13 were excluded
because they failed to match one or other of these three measures.
The mos£ noticeable effect of the measures was the exclusion of

8 companies from further study because they were not using management
accountihg techniques. As in the main they were also not using

work meéSurement the effect of this was to reduce the size of the

NON USE group relative to the USE group.
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11.5 Decision Makers Perception of Accounting Information

The data collected in the field survey to measure the dependent
variable perceived usefulness of management accounting information
by decision makers, was then analysed. The main framework of this
analysis and presen%ation of the results was based on the three
information properties of accuracy, comparability and objectivity,
and on the overall usefulness of management accounting information.
The quantitative levels of perception of usefulness of information
in all these three properties were found to be significantly higher
in the USE group than in the NON-USE group and these differences

were well supported by the verbal comments of decision makers on

the overall usefulness of accounting information.

One of the points of interest arising from the subsequent discussion
was that within these results, several USE group decision nakersA
perceived thé majority of the values of the direct labour activity
to be a'marginal over-estimate of the in-practice values These
perceptions were in line with the views of the same respondents,
that in terms of objectivity, there was a noticeable bias in the
accounting information in favour of production departments. One
possible explanation of this could be that some direct labour tasks
might have changed from their original measured values rather than
that these values lacked accuracy from the start. Another feature
was the wider divergence in the views of the two groups of the
comparability property. This occurred because of both higher
scores iﬁ the USE group and lower scores in the NON USE group

relative to their views on accuracy.

Taking into account the quantitative measures of accuracy,

comparability and objectivity, the trend of which was well supported
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by verbal comments from decisioﬁ_makers, it is fair toﬁconclude
that a higher level of usefulness of management accounting information
is perceived to be present in direct labour management accounting
inf?rmation by USE group decision makers than by NON USE group
, : b «

decision makers. A further dimensiop of analysis was pursued in
an examination wiﬁhin each group of two factors. First of all was
there any npticeably greater or lesser degree of sophistication
in the USE or NON USE state of work méasurement of each group?
Secondly ﬁpre there any inconsistencies within each group itself in
the results of the measures of perception of accounting information.
No marked effects emerged from these examinations which indicated at
this stage of analysis sufficient weight of evidence to support
the hypothesis that:-

"There is a positive relationship between the use of work

measurement and the perceived usefulness of management
accounting information by decision makers."

Up to this stage of the project, the hypothesis has been substan-
tiated within the main pivot of the research design - the relation-
ship between the key variables USE/NON-USE of work measurement and
the dependent variable perceived usefulness of management accounting
information. However, final validation of the hypothesis rested on
an examination of the enviromnment in which the dependent variable had
been measured to ascertain whether certain factors were stronger in
one set of group environments than in the other to the extent that

they either counteracted or reinforced the effect of the key variables?

The research design had evolved the variables of Management
Accounting Function, Budget Standards, Participation, and Superior
Subordinate Relationships, as particular factors to be measured

in the environment. Analysis of the survey data which measured
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thesc thésc variables ind{cated no stronger influence of a
cancelling nature in either the USE group or the NON USE group. As
far as any reinforcing influence was concerned it was seen that of
all these variables only one component, the use of budget variance

g

in performance appraisal, of one variable - Superior Subordinate

Relationships, was markedly stronger. This was in the NON-USE group.

Having identified the presence of some minimal degree of additional
influence, the measures >f perception of the Usefulness of Management
Accounting Information on Raw Materials Issues, were examined as a
check whether, in the event, there had been a confounding influence
on the results. The perceptions about this raw materials information
were, in.fact, the same from one group to another. They did not

seem to have been influenced by any slight difference in the strength
of the additional variables. It was therefore concluded that the
differences in perception of the usefulness of accounting information
about direct labour activity were associated with the change in the

USE/NON-USE variable as hypothesised.

11.6 Accountants Perception of Accounting Information

Having established the relationship between the use of work measurement
and the pé;ceived usefulness of management acéounting information

by decision makers within a given industrial context, understanding

of the relétionships between the two techniques was enlarged further
by examining the perceptions that accountants working in the same
groups of Susiness units had about the same accounting information.

The same éystems environment prevailed and the same instruments were

used to measure the perceived usefulness of information.
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The results derived from the quantitative measures as a whole,
indicated a higher but not significantly higher, level of uscfulness
perccivéd to be present in dircct labour management accounting
information by USE group account#nts than by NON-USE group accountants.
The qualitative commgnts of the USE group accountants however,
suggested a perception of a considerably higher level of usefulness
than was indicated by NON-USE comments. It was maintained then,
that on the whole, there was a fair degree of evidence to support
the hypoﬁhesis that:

‘"There is a positive relationship between the USE of

Work Measurement and the perceived usefulness of
Management Accounting Information by accountants".

Comparison with the perceptions of decision makers has shown that
within thé same samples on small business units, USE group
accountants, took a slightly more approving view of the accounting
information than decision makers in their group. On the other

hand, the view of NON-USE group accountants was markedly more
approving than that of their decision makers. Discounting some
reservations about the validity of the measuring instrument, in

that responses from the NON-USE group might have been influenced by
their bosses, it seemed that accountants from the NON-USE group took
a much more favourable view of accounting information than did

their decision makers, but that this was less so with USE group
accountants. It is suggested that these found differences in the
perceptions of usefulness of information, might help accountants

to view accounting systems more clearly from the standpoint of their
decision making clients and aid them in their role as designers

and operators of management control information systems.
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11.7 | Conclusions

11.7.1 The testiqg of the hypotheses was carried out in two groups
of smalllbusiness units who had a common profile of business and
industrial characteristics and whose management accounting

- ,' . - » . .
information systems operated within similar environments.

11.7.2 In companies with 100-499 employees making furniture and
timber produéts in the North of England, supervisors and managers
found management accounting information to be of greater use to

them in their decision making when it was based on work measurement.

11.7.3 In companies with 100-499 employees making furniture and
timber products in the North of England, accountants considered
the management accounting information to be more useful when it

was based on work measurement.
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APPENDIX A

THE  QUESTIONNAIRE

A.l  Measurement Quality and P'retesting

In developing oﬁerational dcfiﬁitions and their component questions
to measure ithe sevefal variables the measure;ent quality objectives
ofvvalidity and reliability have been aimed at throughout the
process. The difficulty of ensuring validity and reliability
been realised throughout the process. The difficulty of ensuring’
validity particularly of attitude type questions was recognised,
nevertheless attempts were made to construct and design schedules
which were measuring what they were supposed to be measuring.

<
Questions were tested out on experienced people in known situations
in an attempt to establish comparative criteria. On certain
factual qﬁestions, more than one informant i.e. the chief executive
" and the wqu sﬁudy practitioner or the accountant and decision
maker wé;e’to be asked about the same event, Again, where possible
as with éafticipation and superior subordinate relationship,

advantage was taken of using previously well established sets of

questions.

The reliability objective that of avoiding variations in responses
due to.inconsistencies in the measurement process, was aimed at in
varyiné ways. Pre-testing was carried out with several subjects
in order to show ﬁp faults in wording or sequence. Some internal
checks were built in by a form of elaboration, e.g. when measuring
accuracy of management accounting information, the respondent was
asked a qualiﬁative question about the presence of certain entities

and then a quantitative question about their relative proportions.

Again, in the case of work measurement experience, an overall time
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could be compared with summations of individually quoted times.
Where possible, single answer qucstions were avoided and scales

of responses or sets of questions were used.

Prgtesting was carried out in several companies with various types
of respoﬁdent_e.g. accountants,estimators, production supervisors
andvmanagers. The number of questions and their wording was
refined over two or three weeks by starting the pretesting with
establishments and people known well enough to the researcher to be
able to discuss the responses in comparison with a known situatiom.
These were not necessarily in small businesses as some of the people
with expert knowledgc of work measurement were to be found in large
companies. Thus validity criteria were aimed at first and then
aspects of reliability were strengthened as pretesting was extended

into small business units in the furniture and timber industry.

A.2 Planned Application of the Questionnaire

The first stage of the plan to carry out the survey, following on
the development, pretesting and final design of the questionnaire,
was to éénd a one page letter to the Training Officer o each
company on the list provided by the Furniture and Timber Industry
Training Board secking the participation of the company and
indicating that the letter would be followed by a telephone contact.
These two positive but different modes of approach, one following
the other, were thought to offer the best chance of measuring
participative responses from companies in the form of an interview
at the convenience of the respondent., At this stage, the
intention was to collect data from those companies on the list

who responded in order fo generate the two dichotomous groups.

The companies who were found to be using a management accounting
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system would.be placed in the USE of work measuremenﬁ group, the
NON USE group, or would be excluded from either classification
according to the readings of the profile drawn from the independent
variable measures. |

j
The firsf interview &ould bé conducted with the owner, managing
director or chief executive using the independent variable
questions IV 1-01 to 1-19 followed by IV 1-20 to 1-25 and or
IV 1-26 to 1-30 as appropriate. The intended application of USER
only and the NON USER only questions does not imply a prejudgement
of which classification a company would fall into but rather the
choice of a particularly designed instrument to check a perceived
situation; it might be that both instruments would have to be

applied to one company in order to produce a comprehensive measurement.

It was considered a matter of some importance that the chief
executive would be interviewed first so that through the opportunity
for him to qlarify further his understanding of the whole project
there was confirmation of the company's approval of the subsequent
investigation. This interview would be followed by interviews with the
accountant to confirm the use of management accounting. The work
study préctitioner or those persons responsible for assessing the
direct labour activity required in manufacturing the product would
then be interviewed. These latter might be estimators, production
managers or even the accountant himself. The primary interview
with the accountant would use the independent variable questions on
the schedule referenced IV 2-01 to 2-11. The independent and
moderator variable questions IV 3-01 tob3-07 and MV 4-01 to 4-07
would be used with the work measurement practitidner and questions
MV 5-01 to 5-09 with the person(s) responsible for assessing the

direct labour activity in a NON USE company.
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The interviews were expectéd to last from 30 to 45 minutes cach

and it was not anticipated that there would be much difficulty in
achieving an effective use of these sets of factual questions, and

in controlling and ﬁinimising variations in the repeat administration

of these particular schedules in many companies. This would con-

tribute to validity and reliability of the measures.

Following the classification of all the responding small business

units infp the USE or NON USE groups or their rejection from further
investigation because their profiles as recorded did not match either
group, the next stage of the survey plan was to arrange interviews

with production managers and supervisors as decision makers and with
accountants in order to measure the dependent, extraneous & check or control
variables. The number of decision makers interviewed would depend upon
the actual size of the company and the level to which management
accounting information was made available but within a given

company care would be taken to ensure as far as possible that

~all production managers and supervisors who were in receipt of
informétion were interviewed. This was intended not simply to

increcase the sample size of respondents but to reduce the poss-

ibility of bias, and it was considered necessary to be aware of

any attempt by small business units to exclude individual decision

makers from the interview measures.

inadequate questionhaire construction is not the only causé of

poor validity, it is important to bear in mind that errors can arise
in the_épplication of the questionnaire. One way of helping to
ensure that the measuring device is measuring what it is supposed

to be measuring is to have a proper and effective procedure for

the application of the questionnaire schedule., The researcher
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would need to take care to build upAa suitable rapport with the
respondent and maintain this throughout the interview which for this
stage was expected to last between forty-five and sixty minutes, and
at the same time, take every care to avoid the possibility of

bias resulting from his approach to the respondent.

Hopwood's (1) reflections about the person being interviewed

are appropriate in this context., What is the respondent's
relationship with the research situation and the interviewer; why
should he use his time up in being interviewed; what is in it for him?
He would need assurance that the interview and the information
yielded would become anonymous in the research report and would
not be divulged to his peers or super\}isors° He would however,
have been asked by his supervisor to be available for interview
and the knowledge that his superior may discuss the interview
with him after the researcher has departed might colour his
responses; That the research was to be conducted in émall
companies might affect the responses in this way in that close
proximity of different levels of the organisation might reduce the
feeling of personal independence of the respondent. He might
unwittiﬁgly respond in a manner in which he thinks the boss would
want him to. On the other hand, answers might be biased through
the respondent using the interview to rationalise a particular
incident or personal conflict with say the accountant, or work

study officer.

As well as creating a relaxed and confidential atmosphere, then,
the interviewer would need to encourage an impartial approach
to the questions by the respondent otherwise the readings of the

measuring instrument would be indicators of criteria such as

(1) A.G. Hopwood. An Accounting System & Managerial Behaviour
Saxon House, Lexington 1973 Pages 49, 50.
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As well as creating a relaxed and confidential atmosphere then, the
interviewer would need to encourage an impartial approach to the
questions by the respondent, otherwise the readings of the measuring
instrument would be indicators of criteria such as what the accountant
felt the M.D. would want him to say and not indicators of the criteria
that the instrument should be measuring. The timing and place of the
interviews was considered of importance in planning for effective use
of the questionnaire, the desired'interview atmosphere would not
necessarily be developed if the respondent had a stressful work task
immediately pending or if his departure home was being delayed, nor if
the interview was constantly interrupted by the immediancy of production
problems. Accordingly, it was intended that a time for the interview
would be sought at a particular time slot during the day when the
manager or supervisor was free of the peak loading of tasks and at a
place which encouraged a rigourous approach to the questions by the
respondent. A balance would also have to be sought between the
advantage that conducting an interview away from the shop floor would
have in avoiding interference and interruption of the interview with
undesirable breaks, and that of a person being unsettled or on guard

as a result of being removed from his working enviromment. The respond-
ents preference would be sought as a means of achieving this balance, s
some reépondents might feel less strained and overawed in their
immediate work environment than in an interview room in the fron

office.

Having given thougﬁt to validity, the planning of the application

of the intervieQ schedule needed to cater for reliability as the degree
of reiiability or consistency sets a limit to the>degree of validity
possible. The survey should be planned in such a way that repeated
administr#tion of the questions would give very similar readings when

confronted with the same state, whereover that state might be in the
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spectrum, in different comp#nies and at différnt times. To cater
for this need was not seen to be as difficult as it might be in larger
surveys wﬁere the problem of variation in the aétu#l application of
the questionnaire is associated with several different interviewers as
in this ca;é the uniformity of application femained the responsibility
of the one researcher. This uniformity could be improved by ensuring
adequate time for interviews, particularly those which completed the
interview for a particular company. Such interviews might otherwise
be squeezed in to avoid a revisit. Special care would seem to be
-desirablevin such later interviews that any impression gained by
the reseércher of the state of perception of earlier resbondents in a
given company was not conveyed to later respondents. Finally it was
thought to be desirable to arrange interviews in a given company
within as short a time span as possible to lessen the possibility of
earlier respondents influencing through conversation the responses of

later respondents.

Some of these needs to improve validity and reliability during the con-
duct of the survey were seen as being in conflict with each other and
yet it was necessary to have them continually in mind when planning

and carrying out the survey.
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A3 INTERVIEW SCHEDULE AND QUESTTONNATRFE

Independent Variable Questions to Ouwncr/

Managing Dircctor/Chief Exccutive - all companics
- ditto - USERS of work measurement only
- ditto - NON USERS of work measurement only

Independent variable questions to Accountants -
all cohmpanies

Independent variable questions to Work
Measurement Practitioners - USERS of Work
Measurement only

Moderator variable Questions to Work
Measurement Practitioners - USERS of Work
Measurement only

Moderator variable Questions to Estimators/
Production Staff/Accountants — NON USERS of
Work Measurement only

Dependent variable questions to Production
Managers/Supervisors/Accountants - all
companies

Extraneous variable questions to Production
Managers/Supervisors - all companies

Extraneous variable questions to accountants -
all companies

Control variable questions to Production
Managers/Supervisors/Accountants - all companies

T.V.

I.V.

I.V.

I.V.

M.V.

D.V.

C.V.

1-01

1-20

1-26

2-01

3-01

4-01

5-01

6-01

7-01
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to

to

to

to

to

to

to

to

to

to

1-19
1-25

1-30

2-11

3-07

4-07

5-09

6-17

7-21

8-08

9-07




320

INTERVIEW SCHEDULE

INDEPENDENT VARIABLE QUESTIONS -~ OWNER/MANAGING DIRECTOR/CHIEF EXECUTIVE

I.v.
1~01  Would you ﬁlease tell me something about the history and
background of this company? (Record answer on separate

sheet).

1-02 what is the total number of employees here and how many are

employed in the factory?
1-03  Wwhat is the annual turnover of the company here?
1-04 How does it fit in with parent or associated companies?
1-65 How big are these companies in terms of:
g) Total turnover?

b) Total number of employees?

1-06 Would you please describe briefly the organisation of this

company? (Record answer on separate shect)
1-07 Do you have an organisation chart I could look at please?
1-08 What are the main products of this factory?

1-09 What main markets do these products go to?

1-10 In the production side of the business could you please
describe the types of production carried out? For example
whether it is small quantities of purpose made products, or

medium size batches of products of a particular range?



1-11

1-12

1-13

1-14

1-15

1-16

1-17

1-18

1-19
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Approximately what proportion does each type represcent of
your total production?
Jobbing  Small batch Medium batch  Large batch

Continuous?
Do you employ an accountant here?
What is his job title and what work does he carry out?

What functions are any group accountancy section responsible
[

for here?
Do you have a system of budgeting?

For what periods is the budget prepared e.g. monthly or

anually?

Could you please show me what operating statements are
prepared showing actual results against budget and indicate

which are the direct labour figures (List statements prepared)

To what level or to which people are these systems made

available arid how often?

Would you please explain briefly the payment scheme in
operation for the production operatives? (This question
may have to be directed to the Works Manager or Production

Director).
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1-20 to 1-25 are for USERS of Work Measurement only

1-20 To what extent do you make use of any work measurement

1-21

1-22

1-23

1-24

OR

1-25

techniques such as Time Study or Predetermined Motion Time

Systems?

How long has the company been using these techniques to

this extent?

Is work measurement carried out by someone here at this factory?
If so, by whom and how is it carried out?

Is time study or some other work measurement technique used

as a means of assessing the anticipated or budgeted amount of

direct labour activity as set out in operating or cost

statements?

If NO what means is used and by whom? (Use space below for

either question)
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1-26 to 1-30 are for NON USERS of Work Measurement only

1-26

1-27

OR

1-28

1-29

1-30

By what means or yardstick does the company assess direct
labour activity e.g. by numbers produced, estimated times,

sales value or historical records?

Are these the means used for assessing the anticipated or
budgeted amount of direct labour activity as set out in

operating or cost statements?

" 1f NO what means is used? (Use space below for either

question)

Who assesses direct labour activity?

Who assesses anticipated or budgeted amount of direct

labour activity as set out in operating or cost statements?
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INDEPENDENT VARIABLE QUESTIONS:~  ACCOUNTANT

I.V.
2-01 May I enquire what functions and tasks you cover here?

2-02

2-03

2-04

2-05

2-06

2-07

2~-08

Would you please describe briefly the organisation of your

gsection and how it relates to the rest of the organisation?

Are operating statements prepared here showing actual costs
of labour against budgeted or anticipated costs and if so

may 1 see what form they take?

Is there any form of standard costing in use here and if so

could you briefly explain its method of operation?

1f NO to both 03 and 04
Arc operating statements prepared showing actual output of
direct labour against budgeted or anticipated outputs and

what form do these take?
Could you please explain the methods or means used for
assessing the anticipated or budgeted amount of direct

labour activity as set out in the operating or cost statement?

For what periods are these various statements prepared?

' To what level or to which people are these statements made

available and how often?



2-09

2-10

2-10

2-11
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For how long has the company used these means of control?

How long have you yourself worked with systems of cost

control?

Would you please tell me whether you have any form of

qualification?

Approximately what percentage do labour and material costs

represent of: Sales Revenue or Sales revenue less
Profit

‘Labour cost

Material cost
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INDEPENDENT VARTABLE QUESTIONS: WORK MEASUREﬁENT PRACTITIONER

3-02

3-03

3-04

3-05

3-06

3-07

Could you please tell me what work measurement techniques
are used here? Interviewer check list:-

Time Study P.M.T.S. Activity Sampling Standard Data

Can you please indicate roughly what percentage of direct
labour output is assessed by these techniques? (If not
sure, this question to be asked of senior production

executive)

How long has the company been using work measurement to

this extent?

Have you attended any form of training or courses in work

measurement and if so whereabouts?

Was this full time or part time and for how long was the

work measurement content?

For how long have you practised work measurement:-
a) before training?

b) after training?

c¢) 'in this company?

What industrial experience, other than doing work measurement,

have you had and for how long?
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MODERATOR VARIABLE QUESTIONS: ‘WORK MEASUREMENT PRACTITIONER

M.V.
4-01 Have you attended any sessions or seminars to check out

4=02

4-03

4-04

4-05

4-06

4~07

your rating skill, within the last two years?
1f so, where abouts and how was the check carried out?

Could you tell me please whether any reviews of performance

of operatives are carried out or have been carried out?

What jobs if any have been remeasured during the last two

years? If so, why?

May I look at some descriptions of jobs or methods associated

with measured values? (Interviewer to check for acceptable

standard).

Could you tell me where you fit into the organisation of

this company?

Have production supervisors and managers attended appreciation
courses on work measurement, and if so what form did they
take? (This may need to be put to production staff

themselves).
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MODERATOR VARTABLE QUESTIONS: ESTIMATORS /PRODUCTION STAFF/

5-02

5-03

~ 5-04

5-05

5~06

ACCOUNTANTS IN:

NON USERS OF WORK MEASUREMENT
COMPANIES (See I.V. 1-29/30)

What means or yardstick is used to assess the direct labour
activity required for jobs or for production e.g. by
numbers of items, estimated times, sales value, or

historical record?

Are. these the means used for assessing the anticipated or

‘budgeted amount of direct labour activity as set out .in

operating or cost statements. If so for which statements?

‘May I look at any lists of times or quantities that are used

~ for assessing the direct labour activity of jobs or

production? (List various types on separate sheet and

against each record responses to 5-04.)

For each list or data source:-
Are these based on timed observations?
If so how was the timing carried out?

Do they include any allowances for rest or contingency
delays?

Are any such allowances added at any later stage?

" Can you indicate please approximately what percentage of

‘direct labour output is measured by these various yardsticks?

Have you had any experience of work measurement and if so

what sort of experience?
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5~07 Have you had any form of training either in work measurement

or in estimating techniques?
5-08 What was the nature and duration of any such training?

5~09 Would you please outline briefly the nature and extent of

your industrial experience?
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DEPENDENT VARIABLE QUESTTONS:.  PRODUCTION MANAGERS/PRODUCTION
SUPERVISORS /ACCOUNTANTS

6~01 Would you please tell me something about the job you do
here and the products and processes with which you are
concerned?

(Excludes accountant)

6-02 Could you please explain briefly the payment system in

operation here for the production operatives?
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6~03  Would you please tell me what reports of actual results or
operating statements in relation to estimates or budgets

do you see and how often? (Excludes accountant)

6-04 Could you please explain the methods or means used here for
assessing the anticipated amount of direct labour activity
required, as set out in the operating statements(s)?

(For accountant this is recapitulation)
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Do
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you find these means of assessing anticipated direct

labour activity required result in:~

in

An

An

Please tick either Yes or

No for each statement.

Yes No
over—estimate of the activity required
practice for any of the jobs or operations?

Yes No
under—estimate of the activity required
practice for any of the jobs or operations?

Yes No

accurate estimate of the activity required

practice for any of the jobs or operations?

Approximately what proportion of jobs or operations

An

bove:-
Proportion
.An over-estimate of the activity required
in practice?
An under—estimate of the activity required
in practice?
accurate estimate of the activity

required in practice?

If you are unable to indicate
a proportion please write

Dont Know.
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6-07 From job to job how wide is the variation in the values

from under—estimate to over—estimate? Please tick one space.

Very wide - Wide Medium Narrow Very narrow
variation variation variation variation variation

1 | 1|

OR
6-08 From job to job how wide a variation is there in the extent

to which the jobs are over—estimated? Please tick one space.

Very wide Wide Medium Narrow Very narrow
variation = variation variation variation variation

OR
6-09 From job to job how wide a variation is there in the extent

to which the jobs are under-estimated? Please tick one space.

Very wide Wide Medium Narrow Very narrow
variation variation variation variation variation

6-10 Why do you think these variations occur?
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6-11 Taken on the whole, how close do you think the average of
these variations is to the actual level of direct labour
activity required in practice? Please tick one space.

Very close Close Not far Some way A long way
out out out

6~12 When comparing one job with another, in terms of direct
labour activity, do you find the assessed figures in the
operating statements as being a reliable guide? Please

tick one space.

Very rarely Seldom Sometimes Often Very often
reliable reliable reliable reliable reliable

L I

6-13 When comparing one week or month with another, in terms of

direct labour activity, do you find the assessed figures in
the operating statements as being a reliable guide?

Please tick one space,

Very rarely Seldom Sometimes Often Very often
reliable reliable reliable reliable reliable

| |
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6-14 The means of assessing direct labour activity may be viewed
as either being compleﬁely impartial or as having some
degree of bias. Would you please consider the means of
assessing direct labour acti§ity requirements here and
indicate thé degree of bias, if any, you think this has.

please tick one space,

Completely Very little Little Some Considerable A great deal
impartial bias Bias Bias Bias of bias

| 1 J |

Alternatively Dont Know

6-15 If biased - do you think the means of assessing direct labour

activity requirements is:

Please tick
biased favourably towards the one

production department? I I

.biased unfavourably towards the

production department? | |
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Have you any overall comment on how useful the information
about anticipated direct labour requirements contained
in operating statements, is to managers or supervisors here?

(To be asked also of M.D. at conclusion of study.)

Do you think that any different means of assessing the
anticipated direct labour requirements would provide more
useful information for managers or supervisors here?

(To be asked also of M.D. at conclusion of study.)
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EXTRANEOUS VARIABLE QUESTIONS | PRODUCTION MANAGERS/SUPERVISORS

E.v.
7-01 Are you able to say how direct labour output targets which are
incorporated in the budget or operating statement are set

here? (Record on separate sheet)

7-02 By and large, to what extent do you participate in the setting

of direct labour output targets. Please tick one space.

To a very To a To some To a little To hardly any
great extent considerable , extent extent extent
extent

li I |

7-03 How often is your opinion asked concerning the setting of

direct labour targets? Please tick one space.

Very
rareély Seldom Sometimes Often Very Often

IIA"II 1_|]||

7-04 How much weight does your opinion carry in the setting of

direct labour output targets? Please tick one space.

A great deal Considerable Some Little Hardly any
of weight weight weight weight weight

||||'1J||

7-05 To what extent does the influence of others affect the setting

of direct labour output targets? Please tick one space,

alternatively Dont Know I |
A great To a Some Little To hardly
extent considerable extent extent any extent

l extent

| R I N NN N B
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!

7-06 Do you think direct labour output targets are tight or loose

in this company? Please tick one space.

Too loose Fairly Just right Tight Too tight
loose

L

7-07 Why do you think this to be the case? (Record on separate
sheet)

7-08 In any production unit certain aspects of production tend
to be the subject of discussion between superiors and

subordinates more frequently than others.

Would you please assess how frequently your superiors discuss
the following topics with you. Please tick one space for

each topic.

Very Some- Very
rarely Seldom times Often often
Meeting quality \
standards I l Il I
Overall cost |
effectiveness I | ] 1 |
Material
utilisation | | | I l
Meeting‘production
schedules I | I I '
Meeting budget . :
targets | I l l I
Technical problems I | | I I
Any other topics | | | | ] |
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<
0

7-09

7-10
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In most companies when the performance of managers or
supervisorsvis béing assessed or appraised, certain items are
of mbre importance than others. Which of the items printed
on these cards are of greatest importance when performance is
beihg assessed or appraised here, and which are of least
importance? Would you please arrange all these cards in

order of importance you think each item has. (Record ranking)

Product Quality Get on well Overall results in
with others relation to costs
( ) ( ) ( )
How mu9h effort Meeting production Meeting Budget
I put into my schedules targets
job _

( ) ( ) ( )
Getting things Technical or Other items
.done by people trade knowledge

‘below me
- ) ( ) ( )

Have you any particular reasons for arranging them in that

order?
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E.V.

7-11 I would now like to enquire about any meetings you may or may
not atﬁend here. Could you please tell me whether any
meetings are held between yourself, your fellow managers or

supervisors, and your superior(s)?

Please tick one

Not at all I l
Sometimes ! [
Regularly l I

7-12 How frequently are results as declared in operating statements

or budgets discussed at these meetings?

- Very rarely Seldom Sometimes Often Very Often

llll]l JllJ

7-13 Do you find these discussions on operating or budget results

helpful?

Very rarely Seldom Sometimes Often Very Often

[l'IJ llll

7-14 Why do you find them so?
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7-15 What reports of actual results in relation to anticipated

or budget figures do you sece or reccive?
7-16 How frequently do you see or receive these?

7-17 How relevant to your activity do you find these reports?

Very rarely Seldom Sometimes Often Very often
relevant relevant relevant relevant relevant

N B R

7-18 Do you find these reports timely for your purpose?

Very rarely Seldom Sometimes Often Very often

I'llellt

7-19 In géneral are these reports clear and understandable?
Very unclear Unclear and Partly under- Clear and Very clear

& confusing confusing standable/ understand- and under-
Confusing able standable

'!Illlll!l

7-20 How frequently do you discuss with the accountant or his staff

actual results in relation to anticipated or budgeted levels?

Very often

Very rarely Seldom 1Sometimes Of ten

lll I’I

7-21 To what extent do you think does co-operation exist between the

accoiuntancy section and the production department?

A great Considerable, Some Little - ‘Hardly any
extent extent Extent Extent - extent

| | 4 1| l
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EXTRANEQUS VARTIABLE QUFSTIONS:- ACCOUNTANTS

8-01 Do ybu attend meetings with managers at which budget results
are discussed?

Please tick

Not at all

Occasionally

Regularly

8-02 Do supervisors attend these meetings?

Not at all

Occasionally

Regularly

8-03 Do you think these discussions on budget results are

helpful to managers and or supervisors?

Very rarely Seldom Sometimes Often Very often




£
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8-04

8-05

8-06
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Why do you think this is so?

I would now like you to consider the timing of the various
reports to the production function,
Are there any reports which are difficult to issue in time

to be useful aids to management control?

Which are these reports and what is the nature of the

difficulty with these?
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.

<<
.

8-07 Would you please indicate how frequently managers and
supervisors from the production function discuss budget
or Qperating statement figures and variances with you or

your staff. Please tick one space.

Very Some- Very
rarely Seldom times Often Often
Managers l l l I l
Supervisors l l | I l

8-08 To what extent do you think does co-operation exist between
the production function and the accountancy section? Please

tick one space,

A great Consider- Some ~ Little Hardly
extent able extent extent any
extent extent

B
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CONTROL VARIABLE QUESTIONS:— | PRODUCTION MANAGERS/SUPERVISORS/
: ACCOUNTANTS
C.V.

9-01 Could you please explain how the issue of raw material used
for jobs is measured and recorded. (Interviewer to record

on separate sheet)

9-02 On the whole do these measures of raw material issued give:
Please tick one

Short measure i.e. charge or debit

more than actually issued

Generous measure i.e. charge or

debit less than actually issued

Accurate measure i.e. charge or

debit exactly the amount issued

L L L

Dont Know

9-03 Please indicate how close you think the average of these
measures of raw material is to that actually issued?

Please tick one space.

Very close Close N-ot far Some way A long
out out way out

N B R
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cC.V.
9-04 In comparing the material issued for one job with that

issued for another do you find these measures of raw
material reliable? DPlease tick one space.

Very rarely Seldom Sometimes Often Very Often
reliable reliable reliable reliable reliable

9-05 In comparing the material issued from one time period to
another do you find the measures of raw material reliable?

Please tick one space.

Very rarely Seldom Sometimes Often Very Often
reliable reliable reliable reliable reliable

L o

9-06 Means of measurement are seen as being completely free
6f bias or as having some degree of bias. Would you
please consider the means of measuring and recording the
issué of raw material., Please indicate the degree of bias

if any you think these means have. Please tick one space.

Free of Very Little Some Consider~ A great
bias Little Bias Bias able deal of
Bias Bias Bias

I T O Y O

Alternatively Dont Know I I
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9-0)7 If biased - 1s the source

Please tick one

Biased favourably towards the

Production Department l l

Biased unfavourably towards
the Production Department I l



348
APPENDIX B

.

REVIEW OF SUPPLEMENTARY DATA AND IMPLICATIONS
OF THE RESEARCH FOR INTERESTED PARTILS

B.0. The opportunity is taken in this appendix to highlight some
thoughts arising from reviewing or scanning the whole of the research
project. A certain amount of the data gathered in the exploration

of the whole research area became supplementary in that it contained
information thch could be examined in contexts additional to the
actual testing of the hypotheses. This data is now analysed for
possiblé useful findings and to pose some speculative questions.
Implications are shown from both the ﬁain conclusions and from these
further findings for such interested parties as small businessmen,
other researchers, management teachers and writers, and industry

training boards.

B.1 Some Practical Consequences for Small Businesses

Consideration is now given to possible practical consequences or
outcomes of the research which might help small businesses. In
discussiﬁg Initial Aims and Hypotheses in Section 1.5 it was suggested
that a practical outcome of the research activity might be some
revelation of the contribution that could be made by work measurement
to managément control in small businesses. Such a revelation might’
be of assistance to small businesses when faced with the decision of
whether or not, and to what extent, the business should invest in work

measurement as a technique resource.

The research clearly shows that there is a theoretical foundation for
the belief that benefits accrue to a management accounting control
system if the information base concerned with direct labour is

derived from work measurement. Also the results of the field survey
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clearly show that managers and supervisors in the sample of
busincsses used in the research found management accounting

information to be of more usce to them in their decision making

when it was based on work measurcment.

As they stand these findings may very well assist small businesses
in the furniture and timber industry to decide to change to work
measurement based data from what ever alternative means they are
currently using. What of small businesses in other industries
however? Are they able to gain any help from the research by using
the results in the resolution of their decision? In the development
of the sampling strategy reported in Section 5.9‘it was reasoned
that the possibility of applying the results in any small business
might be lessened if a sample had been taken which attempted to be
representativevof different industries and technologies. Such a
small business might feel that as far as it was concerned, the
results were confounded and influenced by several different tech-
nologies and pfocesses to an extent which rendered it unable to
transpose and marshall the findings in relation to its own particular

activities.

It was dgcided then that results would be more valid from a more
restricted field - a sample from one particular industrial segment

of the small business field. It was further argued that because of
the relative consistency of production and technology in one industry,
a more accurate comparison could be made between the processes in

a given business and those in suéh a single industry rather than

with a matrix of processes from several industries.
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For any business to consider how relevant the findings are to its own
nctivitics; i£ nceds Lo comparce its own profile with the joint
profile of the two comparablce groups studied as set out in detail in
section 7.6, As far as technology of manufacture is concerned, this
might be summarised as cutting raw material in panel or 1inear‘

shape to size, machining or shaping it to a detailed form, often
incorporating a mechanical coating, and then assembling it ready

for despatch. Upholstered furniture had a parallel main com-

ponent activity in that fabric was cut and sewn into detailed form

before being incorporated into the final assembly operation.

Although there were some instances of jobbing production, the
prevailing:mdde was batch production. Accordingvto whether this
resulted in conversion to a product via a few or many operations, the
ratio of labour to material cost was of the order of 1:8 or of 1:3.
The production mode and cost ratio are both profile characteristics
which might be helpful in considering applicability of the resulﬁs

as might size of the small business units in the sample. Although
there were fhree business units employing between 200 and 400 people
in total, most of the businesses employed between 100 and 200 persons

and turnover ranged from £1M to £4M.

A small business has also the opportunity to compare itself from the
perspectivé of market environment with the businesses in the sample
although such a comparison may be of lesser importance than say
mode of production or technology when deciding whether or not -to

use work measurement. The profile revealed a range of different
markets but in general there were more companies selling to consumer

markets, some of which appeared to be keenly competitive, than to
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industrial or institutional customers.

If it were to decide in principle to make use of work measurement

the small business then faces the problem of deciding to ;hat level
or extent it should invest in the technique. The methodology of
constructing a sampling strategy involving two separate groups was

a feature of research design aimed mainly at effective hypothesis
testing. ‘However one of the resultant variables, Use of Work
Measuremeﬁt, and the observations collected in its application in the
survey, are also helpful at this stage in that they enable the

following recommendations to be offered as guide lines in deciding

what level of work measurement to aim at.

The work measurement practitioner should be reéruited from people

who have had 2 or more years of industrial experience or apprentice-
ship prior to training and followed by 2 to 3 years practising work
measurement. It seems desirable that both these forms of experiénce
should have taken place within the same or similar type of industry
to that of the small business concerned. The course of training
should have been carried out within a college (public sector or
industrial) or at a consultants residential work study school and the
course should have included a minimum of three weeks full time, or
its part-time equivalent, specialised study of work measurement.
Investmeﬁt at this level in a practitioner would probably require a
period of twb years application before full benefits were likely to
accrue té the management accounting system. If instead of recruiting
an already experienced work measurement practitioner, the business
was to recruit an internal candidate with no previous experience of
work measurement, then this period is likely to be extended beyond

two years.
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The business should primarily use time study as its particular
technique of measurement and with a ratio of one practitioner to

250 total cmployees or less and with comparable modes of production
and technology to firms in this study, it should find that it can
extend such measurement to 807 or more of its direct labour activity.
A small business would be advised to bear in mind that such measures,
unlike the dimensions of a factory building or its machinery, do

not maintain their accuracy indefinitely and that as pointed out in
section 11.4, it will be desirable at some stage to remeasure the

activity.

For those businesses of 100 employees upwards, not already using
management accounting and who wished to make use of the technique in
order td assist their managers and supervisors with the control and
decision making process, some advice can be offered based on the results
Qf applying the independent variable Use of Management Accounting.

To achieve a level of use comparable to that found in this research

the businéss would be advised to employ on a full time basis a person
whose sole responsibility would be for management accounting or who
would divide the majority of his time betweeﬁ management accounting and
financial accounting. In the latter case he would need a minimum of
onc full time assistant working exclusively on management accounting.
Such an accountant need not necessarily have a formal qualification

but helwould need to have had many years of experience. It is
suggested that a minimum of 5 years experience of cost control

systems would be necessary, some of which could have been as a

junior and be the equivalent of the industrial experience or

apprenticeship of the work measurement practitioner.

The business could expect a management accounting system to be

developed to include detailed statements of anticipated or budgeted
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‘costs and which generatéd figufes of actual costs in relation to
those budgéts. This information could be of one form or another
and cxpreésgd as production variance reports,output/budgét statcments,
labour/materials operating costs, factory performance statements, or
other such titles. :The information could be provided monthly or
weekly as desired to managers or supervisors to assist them to
control their parts of the business. It should be borne in mind that
a period of two years usage or moré would be required in order to
have comparable levels of application and usefulness as found in

businesses in this study.

B.2 Management Techniques in Small Firms

Both in sections 2.9 and 4.7 it was shown that other researchers
and investigators had found the techniques of management accounting
and work measurement to be used in practice by small firms to a
sufficient extent to justify embarking on this research into the
relationships between them. How then does the utilisation of these
techniqﬁes found by this study compare with that found by earlier

workers?

Of the 24 small business units between the 100 to 499 employee size
range which were surveyed, 677 were found to be using the technique
of-management accounting, a much higher proportion than the 407 of
similar size firms found by Swann (1) to be using budgetary control.
The proportion making full use of work measurement was 33% with

16% which could be classified as partial users of work measurement,

and approximately 50Z making no use of the technique.

To fall within the classification of Use of Work Measurement in

this study, several stringent criteria had to be met and it is
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probable that all the so called partial users would have béén
classifigd by Bevis and Collier (2) and by Swann (3) as users of

the technique of work study as neither of their classificationé

took into account such criteria as training or length of experience.
If, for the purposes of comparison with the other surveys, the

above assumption is made, the proportion of users of work measurement
in this study could be expressed as approximately 497. This

compares with calculated proportions of 287 of firms between 201

and 500 employees in the 1963-65 Welsh survey by Bevis and Collier(4)
and of 557 of firms in the 100 to 499 employee range in the 1970/71
Yorkshire survey by Swann (5). These calculated proportions result
from applying a factor of .94 derived by Bevis and Collier as the
proportion of users of work study'who were found to be using work

measurement.

In the light of these comparisons, it is worth recalling the belief
quoted in section 1.1 that the general level of management in small
firms is consistently low within most of the functional areas of
management: It would seem that in the areas of management accounting
and wofk measurement, around 507 of the firms in this survey could
claim to be exonerated from such criticism. It can be said then,
that a low level of management practice in these functional areas
does not'appear to prevail consistently throughout the segment of
the furniture and timber industry studied. There is however, still
(1) K. Swann. Management Attitudes and Techniques in the Small
Company. Unpublished thesis University of Bradford 1971
(2) F.W. Bevis and P.I. Collier An Industrial Survey of Work Study

in Wales 1963-1965. An unpublished paper Welsh College of
Advanced Technology

(3) K. Swann Op cit
(4) Bevis and Collier Op cit
(5) K. Swann Op cit
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a considerable proportion of small firms or business units not
making use of these two techniques, a situation comparable to that

found by previous rescarchers in their more general surveys.

An a priori view stated by the researcher in section 1.5 was that
small firms were less inclined to use management accounting supported
by work measurement and were more inclined to use management
accountiné without such an input. Was this view substantiated by

the subsequent investigation?

Of the 24 small business units surveyed, 16 small firms (677%) were
found to be using the technique of management accounting. Of this
16, 7 firms were classed as users of work measurement and 5 as non
users. So there were, in fact, fewer firms using management account-
ing alone than using it supported by work measurement. The remaining
4 firms havé; for purposes of broad comparison, been glassified as
partial users of work measurement, they are certainly not non users.
If these are taken into account, then there were 11 out of 16
management accounting firms making full or partial use of work

measurement.

It seems therefore, that the a priori view is not born out by this
investigation into part of the furniture and timber industry.

Here there is a tendency for most of those firms which were using
management accounting to have it supported by the use of workv

measurement as well.

The various findings above coupled with the main conclusions about
usefulness of management accounting information have implications

for other researchers in the field. They might ugsefully pursue an
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enquiry into why there is not a much greater proportioﬁ of small
firms making use of management accounting and why such use is not
universally supported by work measurement. For industry training
boards who'may wish to encourage the use of management techniques

in general in small fifms these findings provide some indication

of the potential for increasing the use of management accounting and

work measurement.

B.3 Some Comparative Views of Work Measurement Criteria

Section 7.4 reported on how the small business units met the
criteria of the independent variable USE of work measurement and it is
worth while comparing these results with the views and conclusions

of others.

The fact that only one company made use of predetermined motion

time studies, and limited use at that, is of interest in that it
contribﬁtes to Whitmore's (6) view that British Industry in general
has been slow to accept this particular technique of work
measurement. The utilisation of time study is also in line with
general practice in that the extensive use of time study by these
small firms is very comparable to the state of usage found by

various researchers as reported in section 4.1. However, with only
three.qpmpanies ﬁsing acﬁivity sampling and to a minor extent, use of
this ﬁechnique was seen to be of a lesser order than reported by the
same researchers. As this might indicate some lack of awareness of the
extent and nature of production delays these furniture and timber
companies could probably benefit from making more use of activity
sampling within their factories.

(6) D.A. Whitmore. Work Study & Related Management Services
Heinman London Page 116
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The training and experience of work measurement practitioners as
appraised by the independent variable Use of Work Measurement was
also reported in section 7.4. Training had exclusively been
carried out in various external institutions offering specialised
courses and this had been preceeded in the main by two or more
years of previous industrial experience or apprenticeship. This
was followed by considerable experience in the practice of work
measurement.. Of the 11 firms who initially appeared to be users of
work measurement only one was using a work measurement practitioner
with less than two years experience of the technique and all of the
practitioners in the 7 firms classified as users had 3 years or more
of experience. These figures are of a higher order than_the 707
of practitioners with 2 or more years of work study experience as
reported in the broader study of Bevis and Collier (7). It can be
said then, following the monitoring of this training and experience,
that within this sector of the furniture and timber industry, training

and experience in the technique is at no lesser level than in

industry at large.

There are two speculative questions in the area of training and
experience, which arises from the earlier review of the state of the
art and:from these empirical observations. The first concerns the
comparison made in section 4.5 of the education of Americam and U.K.
practitioners of work study. American practitioners had to a greater
extent obtained a nominally higher level of academic attainment with
over 352 of them possessing a degree, than was the case in a U.K.
study where less than 207 possessed an H.N.C. or H.N.D. The question
could be posed as to whether this difference in academic background
results in any lesser effectiveness of the use of the technique of
work measurement in the U.K. compared with the U.S.A. This question

has a particular relevance in view of the contemporary generalised

(7) Bevis & Collier op cit
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comment and interest in the need to attract more graduates into

the U.K. manufacturing industry.

The second question concerns a tendency observed during this study

for the experience of practitioners, both before and after training,
to have been acquired within their own furniture and timber industry.
Furthermore, the only two instances reported to thé researéher where
there had'Been a failure in the introduction of work measurement at
some time or other, were attributed to the measurement being

carried out by practitioners with little or no experience of the
industry. If as a generalisation a view is taken that the nature of
work measurement is such that once learned by a person the technique
can be applied by him in different industries or technologies, then
in the light of these observations, such a view might be profitably

challenged or tested by researchers.

B.4 Levels of Accuracy in Management Accounting and Work
Measurement

As pointed out in section 2.6, Leonard Spacek.(B) is one writer who
comments on a possible over concern with accuracy and precision in
manageﬁent accounting data; also Bubb Hussey and Smith (9) question
whether last penny accuracy is required for managerial decision
making. Their views taken together with this research add to the
concept of different levels of accuracy of accounting data. This
research h#s found higher perceived levels of accuracy in accounting
data based on work measurement and a lower level when no use was
made of work measurement.
(8) Leonard Spacek '"Can We Define Generally Accepted Accounting
Principles" in Readings in Accounting Theory Ed. Paul Garner
& Kenneth B. Berg. Houghton Mifflin Coy. Boston 1966

(9) P.L. Bubb M.K. Hussey & J.E. Smith "Just How Accurate Are
Your Figures?" in Management Accounting, September 1973
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No attempt was made in this rescarch to follow up these suggestions

that levels of accuracy might be higher than necessary, nor was
there any casual comment from small businesses to this effect.
However, what did emerge from the study was some indication that

the level of accuracy might be eroded over ; period of time. Two
firms had found it necessary to completely re-measure and re-establish
standards of the labour content of their accounting data base and
there was some comment from others that this might have to be

done in the future. These indications suggest that although firms
in this stu&y found accounting data.based on work measurement to

be more useful, there was some realisation on their part that the
entities measured were themselves changing over a period of time and
required a re-application of the measurement instrument. This in a
way, 1is compafable to the erosion in stock éntities which requires
a measurement system based on debits and credits to be reinforced

by physical measurements from time to time.

This realisation of the drift to an unacceptably lower level of
accuracy is commensurate with.the proposal by Bevis (10) who called
for the frequent re-measurement of repetitive work tasks to compensate
for a léarning curve effect of much longer duration than is normally
taken into account. This errosion of data accuracy is probably
toleraéed by management until it reaches a certain level at which
point re;me35urement becomes necessary. It would be useful to both
firms who are about to introduce work measurement as well as those
already using the technique, if researchers were to investigate

the determination of this level.

(10) F.W. Bevis "An Exploratory Study of Industrial Learning
with Special Reference to Work Study Standards" Unpublished
‘MSc Thesis U.W.I.S.T. 1970
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8.5 Outputs from this Interdisciplinary Research

It was stated in scetion 1.3 that exposurce of the rescarcher to the
theoretical framework of the systems concept of management coupled
with earlier experience of managing manufacturing systems focussed
interest on the waf‘in which techniques, anq the disciplines from
which they were derived, interelated. Such research activity was
preferred to that of a study of a narrower cross section of one part
of the management process. In retrospect, was this choice advisedly

made or did this form of research fall short of the researchers

expectations?

The choice of an interdisciplinary study in the first place provided
the opportunity for an examination of the interface and boundary
between two main theoretical areas. Such eﬁamination was only
possiblé vié a depth analysis of both areas of knowledge involved
and so the researcher's knowledge was expanded of both work

measurement and management accounting.

Secondly it provided a challenging experience in research design in
an area of cross relationship that was not without some degree of
complexity'in the various types of variable involved and in con-
structing measures for some of these variables. Arising from this
a definition of the concept of the use of work measurement within

a company was generated to a degree not yet found in the general

theory.

Above all hdwever, by establishing theoretical links between the
two functions and by designing and implementing a means of testing
hypotheses about the nature of these links, the work has extended
the body of knowledge about subsystem interaction and boundary

regulation between work measurement and management accounting.
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In doing this a number of speculative questions have also been
thrown up which might provide a useful starting point for other

researchers.

It is just this form of systems approach which Kast and Résenzweig
(11) maintain is a useful means of exploring the unitary whole
that is management. It is suggested then, that this type of work
has—an important parallel role to play in understanding the
management process alongside those forms of reéearch reported in

section 1.6 which analyse the origin and nature of particular

components of either work measurement or management accounting.

B.6 Summary of Implications and Supplementary Findings

The implications for businessmen, management writers and others,
certain speculative questions, and the findings from analysis of

the supplementary data are summarised below.

B.6.1 As they stand the main conclusions of the research may very
well assist small businesses in the furniture and timber industry
to decide to change to a management accounting information based on
work measurement from whatever alternative means they are cu;rently

using.

B.6.2 Any small business faced with a decision of whether or not

to change to work measurement based data for its management accounting
system couid be aided in this decision by making use of the combined
business prdfile of the groups of business units in this research

to assess the relevance of the conclusions to its own business.

(11) Fremonte E. Kast and James E. Rosenzweig. Organisation

and Management, A Systems Approach. McGraw-Hill Inc. New
York 1970 Page 20
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Should it decide to use work measurement guide lines are available
in this researsh for an appropriate level of work measurement to be

adopted..

B.6.3 Although a low level of management practice in the func;ional
areas of management accounting and work measurement does not appear
to prevail consistently throughout the segment of industry studied,
these techniques are not used comprehensively. This lack of
comprehensive use is comparable to that found by other research
covering émall firms in general. This has implications for other
researchers who might fruitfully enquire into why this is so. For
industry training boards who may wish to encourage the use of
management techniques in general within small firms this might
provide some indication of the potential for increasing the use of

management accounting and work measurement.

B.6.4 Accountants from both groups and particularly the NON-USE
group took a more favourable view of accounting information than
did their own decision makers. It is suggested that if accountants
in small businesses were aware of these found differences it might
encourage them to critically review their own perception of
usefulness when designing and operating accounting information

systems for their decision making clients.

B.6.5 Within those small business units in the survey using work
measurement there was universal use of time study, a utilisation
comparable to that found in industry at large but their use of
activity sampling was much lower by comparison. This implies that
small businesses in the industry segment might lack full awareness

of the extent and nature of production stoppages within their

factories.



363

B.6.6 In the context of training and experience, two areas of
researcﬁ would appear to be worth while pursuing. Firstly, an
enquiry into desirable levels of academic attainment before
potential pfactitione;s embarked on specialised work study training
and, secondly, exploration of relationship between effectiveness

of work measurement'practice and the nature of general industrial

experience and work measurement experience of practitioners.

B.6.7 Management accounting information, though found to be

more useful when based on work measurement, might possibly suffer
erosion over time to unacceptably lower levels of accuracy.
Research into the determination of such levels would be helpful
to users or potential users of work measurement, meanwhile
management at large might profitably check for possible erosion

of accuracy in their management accounting information.

ﬁ.6.8 By establishing theoretical )links between work measurement
and management accounting and by designing and implementing a means
of testing.hypotheses about these links, this research has had
extended knowledge and understanding about the interaction of two
subsystems and thereby, of the total system of management. This
enables management writers and teachers to present a more com-

prehensive view of these two areas of management.
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