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PREFACE

THE object of this work is to assist those who seck a closer acquaintance
with the financial aspect of industrial management.

The opening chapters introduce those principles of industrial
management—concerned with ;organization, process study and work-
study—upon the proper application of which the attainment of
satisfactory results depends.

Consideration of work measurement as a function of work-study
naturally leads to a survey of the principles of incentives, job evalua-
tion, merit rating and more general aspects of industrial relations.
Then follow the principles of management accounting, because work-
study and management accounting are complementary.

Work mecasurement serves standard costing, budgetary control and
productivity assessment, whilst management accounting high-lights
those industrial activities to which work study techniques may be
profitably applied in order to improve organizational and operational
cfficiency.

Management accounting which places the accent on control and ser-
vice to management is not, however, divorced from ordinary financial
accounting. Both arc essentially parts of the controllership function
which is also responsible for the financial structure and includes the
administration of financial policy.

A sound financial policy is an essential basis for profitable industry—
profitable, that is, to those who work in it, to those who invest in it
and to the community at large which is the main beneficiary in its
products and profits.

The author wishes to express his indebtedness to many pioneers in
the wide field covered by this work and to the staff of Butterworth’s,
the publishers, for their guidance and ready co-operation throughout.
He also thanks his wife and son for their encouragement and patience
over a long period.

G.D. B.

BIRMINGHAM.

October, 19564.
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CHAPTER 1
OUTPUT AND PRODUCTIVITY

OvuR industrial system exists primarily for the purpose of satisfying
human needs of a material nature in maximum quantity and to an
acceptable standard of quality, with the minimum use of real resources.
These requirements cannot be met in sufficient quantity or diversity,
or as economically, from production by individual effort alone.
Accordingly, whilst industrial activities are to some extent in the
hands of individuals and partnerships, we live largely within a frame-
work of corporate activity. Private enterprise through the joint-
stock company concentrates individual savings and converts them into
creative economic tools for use in increasingly specialized processes
leading to greater national production and a higher rate of productivity.
Maximum output is possible only from the full use of resources without
avoidable wastage, and costs per unit of output tend to a .ninimum
when this condition spreads the cost of fixed resources to the greatest
possible extent. Idleness and wastage are, indeed, the constant
enemics of good management.

A higher rate of productivity, implying greater efficiency in the use
of existing resources, is essential for the maintenance of our living
standards in an increasingly competitive world economy, especially as
payment for essential imports of food and raw material for domestic
use has to be made from the proceeds of substantial exports of industrial
products. Any appreciable improvement in living standards depends
entirely upon the achievement of greater national output, which, in
turn, requires wise direction, intelligent management and effective
work, with a ready acceptance to change on the part of management
and men, the maximum concentration of man-power in production,
greater application of existing ““ know how ’’, more attention to
ensuring smooth work-flow, the application of much more ‘ horse-
power "’ per worker than serves industry at present and continuous
technological development ; but, as industry grows to be more
mechanized and specialized we must not lose the human touch. The
genuine interest of suppliers in the end-products of manufacturers and
the practical expression of their integrity by keeping delivery promises
are also important factors in obtaining higher productivity by reason
of the improved inter-company work-flow thus secured.

Sound industrial relations are the essential basis of achievement and
depend primarily upon an enlightened management which provides
the right working environment and conditions, with the realization by
all concerned that whilst everyone is entitled to a fair day’s pay,
each has a corresponding duty to do a fair day’s work. The trades
union movement needs to play a positive part in actively seeking
the elimination of individual restraint and restrictive practices of
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all kinds, so that increased remuneration can follow higher rates of
productivity rather than serve merely as an uncontrollable impetus to
inflation and the inherent inefficiencies which supervene. People need
to identify themselves more closely with the interests of the firm which
employs their services and, by stimulating competitive activity,
invigorate the general climate of industrial endeavour. Everyone
should realize that individual well-being on a general scale is entirely
dependent on national prosperity. The need for greater productivity
is not confined to industry, but extends also to government and
commerce, for resources employed uneconomically or inefficiently in
any field of the national economy can do nothing except add to the
dead-weight of industrial costs and dilute our competitive power as a
nation. High statesmanship, supported by efficient direction and
management in industry, is indeed essential for the solution of the
super-priority task of harnessing nature so that we may improve our
place in the world and obtain a higher standard of living for all to
enjoy. The development of increasing rates of productivity is neces-
sarily linked with the expansion of effective demand through widening
markets in order to ensure the income and therefore the capital for
further progress.

The corporate body under private enterprise can justify its continued
existence as the principal means of improving general living standards
and of ensuring a fuller life for all only by sharing with its customers
and employees alike the benefits derived from improved organization,
technology and cost savings, whilst ensuring to each investor not only
a fair return for risks undertaken, but, also, the maintenance without
impairment of the physical worth of the corporate assets. The need
for enterprise and efficiency in the direction and management of
industry is indeed clear and beyond doubt when we consider that these
requirements have to be met in a world of tension, change, restrictions
and regulations, where unexpected happenings are accepted as normal
and in a country where the government takes too great a share of the
profits of industry for revenue purposes.

Practical problems which arise are subject to manifold influences,
according to industry, locality, economic conditions and the domestic
circumstances of particular firms. Different circumstances apply to
the newly established as distinct from the established enterprise. New
enterprises may have problems associated with planning restrictions,
licences, material supplies, man-power shortages, the risk of rising
prices during the progress of constructional work, and, not least, the
organizational problem of building up an efficient working unit of
activity. On the other hand, the new enterprise has the advantage of
securing a modern plant with adequate facilities for expansion, an
ideal layout for controlled work-flow and the absence of the retarding
influence of old-established habits. The established firm may be and
often is handicapped with old-fashioned plant, limitations to the
improvement of work-flow, and inefficient, but firmly entrenched,
habits of procedure.

Industrial efficiency depends also on the continued validity of the
company'’s objectives and the effectiveness of the policies, organizational
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structure, processes, methods and procedures concerned with their
attainment. The establishment and maintenance of a co-ordinated
plan for the control of operations is also requisite to ensure satisfactory
financial results, to measure performance against approved programmes
and standards and to provide protection for the company’s assets.
Unremitting control is the keynote to profitable industry, for without
it the practical expression of policies, however appropriate their con-
ception, cannot be guaranteed, even within the limits imposed by the
daily hazards of a changing economic climate. The wartime excess-
profits tax, which encouraged waste and extravagance, and the in-
flationary markets of the post-war world, which allowed ecrrors of
management and working inefficiencies to go unchecked, undoubtedly
disguised the need in our increasingly competitive world to ensure the
application of unflinching control, which is so vital to the achievement
of competitive costings which help to ensure sales.



CHAPTER 2
THE ORGANIZATION STRUCTURE

The Directorate

SuccEess and failure in corporate business formally begins in the board
room, as it is the function of the directors in their collective capacity
as a board to determine, direct and control the general policies to be
carried out by the company’s officers, although, as mentioned later,
policy-making, especially over details, occurs also at lower levels. In
this process it is important to ensure that policies are based on sound
business principles which are never ignored ; for example, a policy
should not be adopted which commits the company to over-trading,
or gambling in raw material markets or undertaking activities for which
neither its executives nor its resources are completely suited. The
directorate has a duty not only to provide adequate incentives for
investment and to reward and safeguard shareholders ; but has, also,
the over-riding social responsibility of fulfilling a decfinite economic
want in the production of goods of adequate quality at the lowest
possible price, of furthering the maintenance of a national policy of full
employment whilst adequately rewarding each employee in proper
relation to his services, of making the best use of all natural and
economic resources employed and of ensuring that local amenities are
in no way impaired.

The mixed board composed of part-time directors of wide business
experience allied with executive directors employed full-time in close
touch with, but not immersed in, the daily operation of the business,
has the advantages of widening the viewpoint of the inside directors,
and of avoiding the danger of entircly separating policy-making from
exccutive responsibility, whilst ensuring that domestic problems are
neither overlooked nor played-down by the policy-makers. ‘‘ Out-
side ”’ directors may be regarded as being in the position of special
trustees serving the interests not only of shareholders, but also of
employees, customers, and indecd the public at large. Being indepen-
dent of the company for their livelihood, they serve also to guard the
chairman or the managing director against his own mistakes. ‘‘ Out-
side "’ directors need not be able to outvote exccutive directors in
order to make their presence felt, because reputable companies dislike
the publicity which follows when respected directors resign as the
result of dissension at board level. “ Outside ”’ directors may use
their influence to activate or moderate their colleagucs on the board as
may be required in the best interests of the company. It is, of course,
proper for them to exercise a restraining influence on executive
members whenever they consider that circumstances justify this course.
Unfortunately, no such desirable brake is applicable to the inside
board on which higher executives serve as a policy-making body

6
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whose decisions may tend to become Parochlahzed and thus fail to take
a suﬂimently broad and detached view of particular issues.

“ Inside "’ directors are usually appointed to the mixed board from
the ranks of senior executives and functional advisors and, although
owing loyalty to the managing director in their executive capacity,
have, at all times, an over-riding loyalty to the company. They should
never confuse their offices by falling into the error of assuming that
their director status attaches to them in their executive capacity. No
serious conflict of loyalty should arise provided there exists a common
aim to make correct decisions in the real interests of the company and
not to promote sectional interests, notwithstanding the occasional
emergence of natural differences of opinion. As teamwork at board
level, or any other level for that matter, is possible only on the basis
of mutual confidence and trust and as any disunity or fundamental
conflict of interest therc can do considerable harm, the chairman needs
to be sufficiently wise and discerning to take appropriate measures
before disunity arises which is reflected at lower levels.

The board should be governed by the principle of collective responsi-
bility, in the fulfilment of which each director should do his best to
persuade his colleagues to determine the policy which he considers is
likely to be the most satisfactory for the company ; but he should give
his full support to decisions taken, for any apparent differences which
persist at this level can do incalculable harm lower down. The
dissentient director who cannot give the policy his full support should
resign. In order to preserve board solidarity and avoid any disturbing
schism, individual directors should not in their capacity as members
of the board circulate memoranda regarding policy to their colleagues
on the board otherwise than through or with the approval of the
chairman. Directors clearly have no executive authority in their
capacity as directors, and it is, therefore, not for them to issue instruc-
tions to heads of departments, let alone those at lower levels. More-
over, it is essential that the chairman should not exercise executive
authority.

The dual appointment of chairman and managing director should
generally be avoided, for it is desirable particularly in the case of a
public company that the chairman should retain an impartial position
free from executive responsibilities. Moreover, a board should always
be in a position to make any managerial changes considered necessary
in the interests of the company without regard to personalities. The
dual appointment of chairman and managing director may under
adverse circumstances militate against the interests of the company.
Likewise, joint managing directorships are usually undesirable, except
where each is independently concerned with a separate business of the
company for which he is answerable to the same board, because
executive responsibility which is divided not only gives rise to mis-
understanding, complicates the process of co-ordination and encourages
the growth of internal politics, but also negates the basic principle of
individual executive responsibility. Rather than to divide and misrule,
it is preferable to face the initial problem, delicate though it may
appear to be, which gives rise to the situation.
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Normally, the board should clearly reserve to itself the determination
and control of :

(1) general personnel policy and the appointment, remuneration
and terms of reference of senior executives and functional
advisors ;

(2) general financial policies, viz. :

(a) investment powers ;

(6) provision of finance ;

(¢) authorization of expenditure on the basis of budgets
covering rescarch and development, operations, and
capital expenditure on new projects and on replace-
ments.  Global authority should be delegated within
limits for any scheme of capital expenditure which is
complete in itself.

(3) competitive policies and the making of competitive arrange-
ments ;

(4) the authorization of new activities or the cessation of existing
ones ;

(5) the taking of legal proceedings.

The board also needs to ensure that a sound organization structure
is created and maintained which is capable of providing effective
co-ordination and satisfactory personncl relations ; that a single chief
exccutive is responsible to the board for the interpretation of its
policies into effective executive action ; and that continuity in the
organization is assured by the provision of executive training facilitics.
It is essential to have a definite chain of command which links all ranks
so that no one receives orders from more than one source.

The Chief Executive

Directors as such have no power of executive action. Accordingly,
in their corporate capacity as a board they give policy instructions by
means of minutes to the chief executive, who is usually entitled
managing director or general manager. He initiates all orders to imple-
ment their policy and is responsible to the board for the proper
exccution of all the affairs of the company by a process of co-ordinated
delegation through all other ranks of the organization.

The chief executive needs to have the ability to form a balanced
judgment of the total situation and the invaluable quality of decision.
He should inspire confidence, create enthusiasm and appreciate the
importance of going “ big”’. He should be forward-looking, with a
progressive outlook in finding new ways and be resolute in attaining
his objective in spite of all obstacles to progress. He must be successful
in his choice of subordinates. Morcover, he should be competent to
assess an evolving situation and evaluate performance. He should
never overlook the fact that the final responsibility for the efficiency
of all managerial and operational activities is his, that he sets the tone
of the organization and that his effectiveness is proportional to his
ability to delegate responsibility and maintain harmonious relationships
with employees, customers and associated bodies.

Industrial achievement requires action allied with a complete under-
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standing and acceptance of the objective, a detailed plan of attainment,
adequate and balanced physical resources, sufficient competent man-
power, and a simple, practical and flexible organization which guaran-
tees complete control and ensures that unforeseen circumstances do
not dictate executive action.

The successful formulation and attainment of the objective requires
not only that the chief executive should analyse, organize, delegate,
motivate and supervise ; but also that he should ensure ““ productivity
consciousness ” becomes a habit of mind which permeates all ranks
so that the need for higher productivity is axiomatically accepted and
its achievement is actively pursued. The successful administrator
harmonizes the interests of the company with those of its employees,
and in so doing he stimulates and maintains co-operative activity in
securing his objectives and in this process he naturally commands a
power unattainable by personal effort alone. The assumption should
always be acted upon that a better way exists of doing each job,
and there should also be an obvious willingness to introduce new
methods which increase output or reduce costs without detriment
to the safety and well-being of the worker. The chief executive who
approaches problems with a real sense of human understanding not
only inspires confidence, but gets results which surpass by far those
possible from the display of a mere vencer of business acumen and
astuteness.

Success requires that the common objective should not be violated.
Therefore, there should be neither vagueness about objectives which
can result only in uncertainty, complexity and waste, nor any
weakening of the managerial structure from the emergence of internal
objectives which are inimical to the main objective, as when personal
considerations arc placed before and allowed to conflict with the
general interest.  Qualities of leadership are not confined to the chief
executive. He recognizes the natural tendency of others working in
close association to react upon one another emotionally, but if he is
wise ensures that scrious consequences do not emerge, or that disputes
which arise do not develop far. However, if the team spirit is broken,
remedial action must be taken before effective management is possible.
Effective action requires wisdom, fair dealing and sound judgment on
his part. Continual vigilance should be exercised because the growth
of internal politics is usually a covert affair which is not readily per-
ceptible and serious inefficiency is probable unless remedial action is
quickly taken when the need manifests itself. -

Industrial achievement is largely related to the ability of managers
to seck, secure and maintain the co-operation of all concerned in the
ready acceptance of managerial decisions. Success is sighted when the
objective is clear, unambiguous and embraced by all concerned and
when the means for its attainment are properly understood and
regarded as being reasonably necessary for their purpose. Real
co-operation requires effective working with one’s superiors, subordi-
nates and equals. This requires that each person knows and acknow-
ledges through his actions his place in the team and his relationships
with others. Therefore, the chief executive has not only to ensure the
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unification of the work of his immediate assistants, but also effective
co-operation through and at all levels. He seeks, if he is wise, the
co-operation of his immediate assistants—the commercial manager,
the technical manager, the works manager, the secretary-comptroller,
etc.—in interpreting the policy of the board. Each in turn acts as a
further interpreter of policy with his immediate assistants, and so on
down the line, for obviously we losc what we might learn from the man
on the job if we do not get his co-operation. Policy interpretation
gradually attenuates as operational activity expands with deeds
replacing words. In the reverse process, policy proposals are being
continually ‘‘ escalated ”’ ; but it is only policy matters of principle
and major importance which are presented by the chief executive for
the considered decision of the board. There is accordingly at all levels
a continuous process of thought, decision, interpretation and action
through a series of inter-linked teams of associates.

Co-operation between equals naturally requires a complete absence
of self-interest and a greater degree of self-discipline than does co-opera-
tion between those in line of authority. Any appearance of equals in
positions of high authority *‘jockeying for position’’ should be
eradicated, because nothing does so much harm in upsetting general
morale and in generating friction. It is not sufficient for the members
of each team to work together, for maximum results are possible only
when all units naturally interlock into an effective striking force
through unselfish co-operative endeavour in the attainment of overall
objectives.

It is important to approach problems which emerge with an open
mind and to take an overall, objective and balanced view, with a
willingness to make any change necessary in the interests of the
company to secure improvement. Direct action is usually advisable
when resistance to change is impelled by personal fears induced,
perhaps, by the nced to cover personal inabilities, lack of knowledge,
or the inefficiencies of outmoded or unsound methods. It cannot be
over-emphasized that failure to take corrective action can seriously
dilute morale by causing friction and a sense of frustration. A
stubborn inertia is often exhibited to prospective changes towards
which even senior executives sometimes take a rather biased and
parochial view. The formation of a small organization and methods
section designed to promote technical and administrative improve-
ments through the application of recognized work-study techniques
and to make periodical efficiency audits provides a means of over-
coming resistance to change and an economical means of ensuring that
financial savings are obtained whenever possible by the adoption of
improvements.

Internal publicity is too often ncglected as a means of helping to
secure co-operation and a ready acceptance of the nced for greater
production from existing resources. For industrial progress makes it
necessary to secure the ready acceptance of improved methods and to
overcome conservative attitudes of mind induced by a natural reluct-
ance to change or by personal fears which date back to past years of
bitter industrial experience. A works information service should be
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arranged to convey ideas, information and opinions throughout the
organization, without bias or undue influence, because in the absence
of reliable information from management, the tendency is for specula-
tion and rumour to arise which distort and reduce the effectiveness of
managerial intentions.

Manning the Organization

Effective manning depends primarily upon attracting and retaining
the services of the right people. Well-planned arrangements for their
recruitment are nccessary, supported with the offer of adequate
remuneration ; good working conditions and, where required, realistic
training facilities. The physical maintenance of all employees must be
secured by a sincere regard for their welfare, for time and effort devoted
to looking after people is usually rewarding. Important assets to
physical wellbeing are well-managed canteens, health and welfare
services. Morale must be maintained at a high level through the
human understanding and fair dealing of supervisors who succeed in
inculcating in each man a feeling of security and a sense of pride and
dignity towards his work. For high morale is reflected in the obvious
contentment and satisfaction of all ranks in recalizing the need for their
contribution and in appreciating their significance in the tcam. High
morale which eliminates frustration depends upon a clearly defined and
acceptable policy interpreted with understanding and goodwill through
a chain of responsibility, frce from misfits, in which the span of
responsibility at each level is kept within personal capacities, without,
however, a significant excess of unused ability. Vagueness, indecision,
confusion and misunderstanding must be avoided if benefits are to be
realized through the most effective use of abilities.

The selection of suitable people who are matched physically and
mentally to their jobs without any excess of unused capacity to cause
frustration is a condition precedent to the achievement of greater
productivity. TFor undoubtedly the greatest asset any business can
have is a well-selected, efficient and willing body of employees.
Inefficient sclection is expensive, because it is invariably reflected in
occupational misfits who are specially prone to accident, absenteeism
and unrest. It is common knowledge that worry and strain come from
being in the wrong job and create unnecessary stress and strain in the
working environment which dilute output and increase costs.

Employment selection and placement requires specialized skill and
experience and a natural aptitude for the function, the truth of which
becomes apparent in reflecting upon the difficulty of determining
temperamental traits during a brief acquaintanceship. Effective
placement requires a correct knowledge of the job in terms of its
demands upon the individual and a correct assessment of the candidate
accordingly. All possible sources of recruitment should be carefully
studied and links established with sources of intake, even to the extent
of maintaining prospect files. Intake requirements should be antici-
pated as far as possible in order that appointments may be made
without avoidable delays in filling vacancies.
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As first impressions gained by prospective entrants are important,
adequate facilities should be provided for their proper reception.
The employment interviewer has to acquire the art of getting at the
truth in assessing all the factors which make up character, in perceiving
personalities and in penetrating disguises. One needs to realize that
as testimonial writing tends to develop the art of omitting awkward
points, what is omitted may also be informative.

The rating scale provides an aid to objectivity in interviewing,
enabling one’s general impression of a candidate to be analysed with
special attention to the qualities required for satisfactory performance
of the job. The seven-point plan of the Institute of Industrial
Psychology includes about thirty questions concerning physical
qualities, attainments, general intelligence, special abilities, interest,
disposition and circumstances. For example, under the first heading
may be enquired the extent to which the job imposes any standards
of health, physique, appearance, speech or bearing. Not only does the
rating scale assess the make-up of the individual, but it also allows
objective comparison to be made of candidates and to develop standards
of judgment. In some cases, too, the use of various psychological
tests improves the accuracy of initial selection.

A close and patient study of people is required to ensure that jobs are
properly related to aptitudes ; for example, it is a fact that the task
which may be routine monotony to one person is acceptable to another.
In making appointments, it is important to ensure the maintenance of
good industrial relations, and in order to encourage the right super-
visory attitude each supervisor should have the final say in the selection
of his assistants, provided they conform to company standards, unless
a reasoned decision is given him to the contrary. It is clearly a mistake
to lower the status of supervisory staffs, particularly foremen, through
“ side-tracking "’ them in matters of labour relations. Indeed, nothing
should be allowed to violate unity of command at the working point.
In particular, the foreman’s functions should not be diluted by the
intrusion of specialists to such an extent that his effectiveness to meet
his responsibilities is impaired by multiple influences on the line
organization.

The interests of general morale require maximum promotion from
within and selective recruitment from outside. The same interests
require that the selection of candidates for promotion should be made
impartially and entirely for the benefit of the company, without the
incidence of favouritism or nepotism. In order to maintain morale
in the rank and file, excellence of present performance or the difficulty
of replacement should not bar promotion. This should depend entirely
on proved merit. Any tendency exhibited by departmental managers
to regard their departments as self-contained organizations from
which rights of promotion into positions of greater authority and
importance in the company is denied should be curbed. Particular
care is desirable in filling higher appointments from outside candidates,
for whilst the occasional influx of newcomers may enliven the organiza-
tion, benefits will not accrue if justifiable feelings of resentment are
raised in the minds of staff.
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It is important that new entrants should start with the right attitude
towards the company, their colleagues and their work. Accordingly,
they should be properly received and instructed through the operation
of realistic induction training schemes designed to cover all relevant
information about the company, the people in it and the job. An
important proviso is that the persons who do the training should be
skilled in instructing others. The Ministry of Labour Scheme of
Training within Industry is invaluable as a means of developing in
supervisors the necessary skill in giving instructions to workers.

Experience proves that many advantages accrue to both the company
and its employees when proper attention is given to training, for
maximum performance cannot be obtained when faulty methods of
work are acquired by scant instruction or simply watching others do
the job. In particular, ingrained faults are not easily eradicated.
Adequate training courses for promotable employees serve to strengthen
the organization by guarding against a high turnover of the better
workers. For special aptitudes nced encouragement just as special
abilities need freedom for their expression. Incidentally, there is
urgent need in the national interest of securing higher productivity to
review existing apprenticeship arrangements, not only to enable
people to become skilled more quickly than at present, but also to
permit older employees who have demonstrated this potential ability
to be accepted as craft apprentices. Courses for executive develop-
ment nced to be encouraged in order to ensure an adequate supply of
persons who possess the necessary ability, capacity and expertness for
managerial assignments at each level as the need arises. In particular,
no opportunity should be lost to instil a sense of responsibility and
urgency into the minds of the more junior levels of management.

The preparation, as a basis of training activities, of handbooks on
the company’s standard practices is not only time saving in the long
run, but promotes increased productivity by encouraging suggestions
for improvements and economy in methods of working. It is, however,
important to realize in compiling handbooks of this kind that regula-
tions which do not emerge from job demands, but merely for the sake
of procedure, do nothing except frustrate those who are trying to do
their work. Nor is it sufficient merely to establish rules and instruc-
tions, because people like to know the reasons behind them.
Explanation also enables those who are not so intelligent to understand
their necessity.

It is important to ensure the maintenance of satisfactory earnings by
regularly reviewing the remuneration of all employees on the basis of
their performance and by giving appropriate rewards where merited.
Rates of remunerations should preferably be based on systematic job
evaluation and merit rating or performance rather than be fixed in an
arbitrary or impersonal manner. A periodical review of remuneration
provides the occasion for constructive discussion of the work of each
one and for marking out prospective candidates for promotion. A
regular review of each employee rather than an annual one of all
employees avoids concentrating too much attention on the process and
avoids a natural reaction arising from the tension usually generated.
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Adequate consideration should be given to other benefits of a * fringe
nature, such as the provision of superannuation schemes to provide for
retirement, of sickness and benevolent funds to avoid periods of
financial hardship, and of welfare and recreational facilities in order
to ensure physical maintenance. The promotion of official savings
schemes not only promotes thrift among employees, but also protects
them against the possible dishonest activities of unofficial organizers.
The importance can hardly be over-emphasized of taking every oppor-
tunity to appreciate conspicuous performance at work, for intangible
rewards are to some just as important as rewards of a more tangible
nature.

The recruitment and training of efficient supervisory staffs is an
essential function of effective manning, for unsatisfactory results are
likely to arise in the absence of a power of leadership at all levels of
management stimulating and sustaining full co-operation, whilst
creating a high level of morale evidenced by the happiness of people
at work. Job contentment is important, for people spend most of their
effective time at work.

The foreman occupies a vital yet often neglected place in manage-
ment, for to many of his men he is virtually the company. He is at
once a member of the group he leads as well as a junior member of the
management hierarchy, because upon him devolves not only the duty
of correctly interpreting in practical terms the policies of management
and persuasively emphasizing objectives ; but, also, of conveying
upwards the sensibilities, needs and legitimate aspirations of workers.
The foreman provides the vital link, at the practical level, in the
essential job of getting output, maintaining quality, ensuring safe
working, avoiding waste and securing complete co-ordination of
resources, in the process of which he needs to exercise organizing
ability and seek the co-operation of others in making full use of func-
tional services. He needs not only to know the capabilities of each
machine and tool ; but, above all, to have a clear insight into the
character, personality and ability of each of his men. He must be
sensitive at all times to the atmosphere of the shop and remain for ever
loyal to his superiors as well as to his subordinates, without in any way
currying favour with either. Not least, he needs the ability to give
orders clearly, concisely and without ambiguity, yet pleasantly and
with a reasoned approach whenever necessary. His, too, is the task
of maintaining discipline, preferably by willing consent, for mis-
demeanours such as lateness, wastcfulness, carelessness and neglect of
safety precautions are unfortunately contagious in their incidence.

Consideration of the foremanship specification, requiring as it does
qualities of leadership and organizing ability, with practical knowledge
of particular techniques, leaves no doubt that considerable care and
attention should be exercised in the recruitment, induction and
training of foremen. A similar position clearly ariscs in respect of other
supervisory appointments, not least in the selection of chargehands,
who are, in effect, foremen in training. Conditions of service should be
adequate to the status of supervisory staffs, whose remuneration should
be clearly related to the demands made upon them. A new conception



CHAP. 2—THE ORGANIZATION STRUCTURE 15

of the foremanship function is needed on the part of many manage-
ments, for labour cannot be expected to respond unless effectively led.

Industrial justice no less than social justice is essential in securing
personal loyalties and a sense of comradeship to bring maximum
results from the efficient recruitment and deployment of man-power.
Disputes should invariably be settled promptly, by a process of
‘“laddering up ”’, whereby conflicts between colleagues at any par-
ticular level are referred to their immediate superior for settlement.
The absence of any established judicial system in industry places a
special duty on management to ensure that everyone has ample
opportunity to present his side of the case. Secret reports or “ pre-
judicial statements”” have no place in responsible management, and
an obvious sense of fair play is displayed when the contents of detri-
mental reports on subordinates made to superior authority are dis-
closed to those criticized. Likewise it is wrong to criticize subordinates
in the presence of others. Whilst it is essential to overcome laziness,
resort should be made only finally to the basic instinct of fear. It is
important to encourage a feeling of security in the minds of employees
by restricting discharges, so that supervisory powers of dismissal are
restricted to the team, with a right of appeal to the personnel officer
to avoid victimization and assure fair play. The longer the length of
service, the higher should be the confirmatory authority required to
make effective proposals for company dismissal.

A useful practice is to review establishments according to the age and
length of service of employees in relation to leavers during the year, so
disclosing any departmental variations which prompt policy adjust-
ments for their correction. Policy revision is indicated where there is a
steady or declining turnover index with mounting rates of remunera-
tion. Any sudden rise or fall in the turnover index of a section or
department needs diagnosis and correction and the interpretation of a
changing index may be assisted by making an exit-interview analysis
of reasons for leaving. In order to ensure as far as possible the accuracy
of the record, employees should not normally cease their employment
without an interview with the personnel officer, for with sympathetic
and friendly treatment the real reasons for leaving can usually be
obtained and these often differ widely from the official reason submitted
by supervisors. A low index of labour turnover is not necessarily an
index of good management. In an inefficient firm, turnover may be low
because simple jobs are in the hands of employees who regard them-
selves as being in *‘ Easy Street ’’, whereas a high turnover rate may
reflect the praiseworthy ambition of those who have left.

Span of Responsibility

Effective management depends upon each man knowing his job and
his place in relation to others in the organization. It is axiomatic that
each person knows to whom and for what he is responsible and it has
always been the case that no man can serve two masters. The working
group with a clearly defined job in which each member knows what is
expected of him and can see his contribution is an essential basis of
achievement. As authority to act and responsibility to be called into
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account are complementary, responsibilities should be defined and the
span of responsibility kept within personal capacities in exercising
control and ensuring co-operation through daily contacts. Experience
shows that a man who is assigned responsibility for which he is not
answerable to some other person or body usually tends to exercise it
with decreasing efficiency.

Delegation is essential for effective action at the working point.
Each person to whom a measure of responsibility is delegated should
have sufficient authority to enable him to require effective action from
those under his control, for it is unreasonable to expect a man to
succeed in a task in regard to which he does not possess the authority
necessary for successful achicvement. However, each person who
delegates responsibility is not relieved of his own responsibility for
ensuring that the activity with which he is concerned is efficiently
undertaken, and he remains accountable to higher authority for all
the actions of his subordinates which are within the scope of their
actual or implied authority, whether or not he has issued specific
instructions to them. Responsibility once delegated must not be
abrogated or confused by decisions being taken at higher level in respect
of matters delegated, because responsibility and authority then cease
to be correlated and co-ordination becomes impossible. Nor should
responsibilities be changed without informing all concerned.

The object of designing an organizational structure is, ideally, to fit
everyone into his correct place and so ensure the economical use of
physical and mental energies, to define responsibilities within personal
capacities and to provide satisfactory relationships by indicating lines
of authority. There is need to provide for * direct relationships ’’ of
line personnel and functional advisors respectively ; also for inter-line
and inter-functional “ lateral relationships *’ as well as for ““ functional
relationships *’ between line and functional personnel. Administrative
economy requires that every opportunity should be taken to shorten
lines of communication by appropriately grouping inter-related
activities. Under no circumstances should the formal organization
structure be designed as a strait-jacket which restricts initiative
and causes frustration, because people need a reasonable measure of
freedom for expressing their best selves. Clearly an organization chart
is no substitute for personalities and, indeed, is effective only to the
degree that it is in fact represented by people who exercise the qualities
necessary for achievement in their particular sphere of influence. It is
most important that the structural format should be interpreted with
goodwill and regarded as a guide ; but never construed as a means of
evading responsibilities.

In compiling an organization chart, recourse may be made to legends
for various working groups—one-tier, two-tier, three-tier, etc.—as
illustrated in Figures 1 and 2. Whilst the outline organization chart
shown for an industrial company is comprehensive in scope and
applicable to a large-scale industrial unit, its application to smaller
units may be arranged by suitably telescoping various activities
according to the requirements of the particular company concerned.
However, it is important to appreciate that the inclusion of each
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activity merits consideration to a varying degree dependent upon the
size and characteristics of the relevant company, in order to ensure
that no weaknesses are allowed in the organizational framework which
dilute efficiency or retard progress.

The influence of personality on an organization structure is a most
important and variable factor to be dealt with in relating the ideal
organization of a formal kind to practical considerations in order to
evolve a reliable structure which ensures smooth working relation-
ships. Human relationships, being flexible, are not finally expressible
in a chart which merely snapshots the functioning of an ever-evolving
organization. It is not surprising, therefore, that the formal relation-
ships which prevail among a group of official titles sometimes fail to
express the real relationships which exist in practice. Often the case
is that the functions exercised by an individual exceed the formal
powers of his post, whereas, in other cases, the implications of title
exceed expressed authority. Indeed an organization structure cannot
be permanent if the undertaking is to become progressively more
efficient and effective. Nevertheless, in establishing an organization,
the formal structure should be determined before giving any con-
sideration to personalities, for an organization built solely around
personalities is inherently unstable. It is equally important in the
process of organization planning to take into consideration the changing
occupancy of supervisory and functional appointments and not to
miss the fact that existing occupants are to a varying extent moulded
by their environment and may develop or deteriorate accordingly.
Nevertheless, it is important to realize that adjustments made to meect
personal considerations without reference to principles, or the general
pattern of organization, lead to future difficulties. Although the
organization chart represents a passing snap-shot of the staffing
situation, which may change fairly rapidly regarding personalities and
less frequently in respect of actual jobs, the development of projected
organization charts aids the planning of future staffing require-
ments. In spite of the fact that changing circumstances may upset
the forecast of actual jobs which require filling, the projection of
such charts at periodical intervals ahead draws attention to the
emerging problem of replacement, so that intake and training are
stimulated.

The effort of compiling an organization chart is a rewarding exercise
which enforces thought on the problem of matching responsibilities
with personalities and emphasizes the cardinal principle of personal
responsibility in classifying duties and so avoiding overlapping and
duplication, by making clear and precise what would otherwise be
confusing. Duplication and lack of clarity about responsibilities and
relationships are usually frustrating and inevitably lead in due course
to inefficiency and friction which do not arise when duties are clearly
defined and properly understood. However, the contention that rather
different considerations apply to the allocation of responsibilities
according to whether their application is to higher or lower ranks is
not without force. The personal approach which allocates responsi-
bilities generally rather than particularly recognizes that precise

c2
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definition tends to impair initiative and flexibility of action, rather
than to secure effective co-operative achievement. For the benefits of
co-operative activity are more certain to arise through promoting
feelings of inter-dependence than by precisely defining spheres of
individual influence. Nevertheless, as the level of general responsi-
bilities decreases, so does greater need arise to more precisely define
duties and responsibilities, if delays, misunderstandings and over-
lapping of work are to be avoided, so that, at the operative routine
level, it is usual to prescribe standards of method and performance.
Nevertheless, responsibilities should not be too closely defined for the
particular circumstances that small duties are overlooked.

Effective management appreciates the importance of a rational
organizational structure to teamwork and morale, which ensures that
duties are sufficiently defined so that responsibilities are not avoided
or internal politics encouraged. The essential criterion for work
allocation is undoubtedly that of economic ecfficiency, leading to
specialization, group-homogeneity and the full development and use
of capacities, with an over-riding appreciation of the human factors
involved, as expressed in terms of job satisfaction and good neighbour-
liness. Specialization, whether of individual jobs or departments,
should not be such that the meaning of the job and its relation to the
end-product is obscured, so that a soul-destroying monotony arises
which causes dissatisfaction with the job, imperils morale and causes
extra expense in the form of additional supervision and more elaborate
controls.

Proper delegation requires that those entrusted with executive
responsibilities are competent, aware of their duties, informed with the
necessary information for successful achievement and are allowed to
do their job without unjustified interference. The maintenance of
good industrial relations requires that a supervisor should never give
orders to another’s subordinates or ask him to criticize his superior.
The aim in properly delegating work should be to ensure that decisions
are made at that level where the person concerned knows more of the
whole situation than does anyone else. For when the area of dele-
gated authority is widened so that junior executives and supervisors
have a greater power of decision making, those on the spot who are
most familiar with the facts of the situation are better enabled to get
results by making speedier and more effective decisions. Maturity of
relationships between supervisor and supervised can be an important
factor in obtaining the full benefits of delegation, when a higher degree
of initiative and independence is permitted by the supervisor and
exhibited by those supervised.

Authority stems from the needs of the job. Hence, the limits of
personal authority are inherent in the particular function or task, as
defined by the demands of the job. When people know what their
jobs are and have sufficient authority for their effective fulfilment, a
responsibility is infused which outpaces management by edict, for the
essence of leadership is to secure control of the ever-evolving situation
so that the next situation is conditioned rather than imposed. Thus
a group power is created through interlocking personal responsibilities,
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trouble and difficulty are forestalled and there is no drift from crisis
to crisis.

The span of control is not the subject of any arbitrary numerical
definition, as it depends primarily upon personal capacities and the
complexities of the situation. A general manager is not available
the whole of his time for internal duties in giving guidance and exer-
cising control through daily contacts with his executives and, similarly,
various supervisors are not fully available to their subordinates, by
reason of the time taken in contacts at their own level and with their
immediate superior. Any simple arithmetical increase in the number
of people controlled clearly increases by geometrical progression the
number of inter-relationships which are controlled. Thus the time
factor and human nature limit the number of people who can be
effectively controlled at each level of authority ; for example, when
supervision is concerned with the identical routine operations of a
dozen people and is 80 per cent. available, the average time personally
available for each person controlled is merely four minutes in each
hour. It is generally agreed that the desirable span of control is
about five in the case of subordinates whose duties interlock. Where
simple independent routine operations of a like nature are concerned,
the span of control is obviously greater. The formal limit of span to
five in the case of executives whose duties interlock is, however, often
exceeded in practice and, in fact, is probably nearer twice this number
on the average. There is, indeed, a natural tendency exhibited from
within to widen the span on the part of executives for various reasons,
such as their genuine interest in every aspect of the job, or perhaps
from fear of rivalry, lust of power or lack of trust in subordinates. A
similar tendency also manifests itself from below in the search for
access as a means of promoting status. Some introspection in this
respect would in many cases not be out of place, for the desirable limit
of span not only acknowledges the natural limitations of time and
ability, but recognizes that it is not in the best interests of managers
or supervisors to operate continuously beyond the limits of their
natural physical and mental capacities. Some reserve capacity is an
essential insurance against organizational as well as individual break-
down.

When chance places people together in a factory, a natural tendency
arises for social groupings to form of up to about a dozen people.
This number may be regarded as the natural span of control of the
working chargehand. Managerial intentions are worthless without
effective action on the shop floor, for productivity is ultimately deter-
mined by what goes on there, and it is here, too, that most of the
practical difficulties of achieving satisfactory output at an economic
cost has to be met. Therefore, working groups should be designed
rather than emerge as unofficial cliques around self-elected leaders
who wield influence without responsibility and disrupt the power of
control. For as the natural law is that every action has an equal and
opposite reaction, there is need to ensure that the position of the
unofficial leader is not strengthened at the expense of a weakening
official supervisor.
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The achievement of satisfactory results depends upon effective
working relationships infusing a spirit of co-operation at and through
every level of authority and efficient channels for the communication
of intelligence both to and from the working point. Channels of
communication need to provide for the clear, direct and expeditious
transfer of information, which implies a limit to the number of tiers of
authority and requires safeguards against short-circuit through
unofficial channels. In making contact beyond the formal lines of
responsibility, the person concerned should keep his supervisor
informed on matters in respect of which his superior is responsible
to higher authority, or as respects any matters which are of a con-
troversial nature, or are the cause of disagreement or which may
indicate the need for change in some cstablished policy, or require the
advice of the supervisor, or call for his co-operation with others in
seeking a solution of an emergent problem.

The number of tiers of authority and the span of control at each level
of authority are properly related to the size of an industrial under-
taking. In any industrial organization, the ratio of supervisory to non-
supervisory employees normally need never exceed about 10 per cent
when the tiers of authority are limited to a maximum of five above
the operative level and the span of responsibility is similarly limited
to five at all levels of authority, except at the lowest level supervising
a working group of twelve people. Table 1 illustrates this statement.

TABLE 1
Factory A Factory B Factory C Factory D
Level of Authority Span };:,';Z:;,% Span ?; ;;tll:;;z:sj Span ;\5"1:1 vg Ibr)t;l :{ Span g:::;l,;t;e:{
General manager . . 5 1 5 1 4 1 3 1
Managers . . . 4 3
Superintendents . . 5 5 5 4 5 12
Foremen . . 12 5 12 25 5 20 5 60
Chargehands . . 12 100 12 300
Operatives . . . 60 300 1,200 3,600
Total employces . . 66 331 1,326 3,976
No. of supervisors . 6 31 126 376
Percentage supervision . 109% 10:3% 10-49%, 10-49,

These empirical results do not indicate that large-scaleness brings
any advantage in the way of supervisory expense, although a staffing
economy associated with scale may arise to the extent that the propor-
tional expansion of supervisory staff is avoided within certain limits
of development.

Co-ordination

True co-ordination integrates and balances human effort to produce
continuously smooth, flexible and harmonious teamwork in the attain-
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ment of company objectives. It requires continuous two-way com-
munication so that those concerned in any task are mutually informed
of events and are freely able to co-operate without avoidable strain
or friction. It avoids the settlement of differences by domination,
which suits only one side, or by compromise which suits neither side.
Co-operation when sought emerges from acceptance by all concerned
of the facts of the situation and secures the maximum advantage
possible from the whole range and depth of their knowledge and
experience. Balance is required for effective co-ordination, because
people in similar jobs usually vary widely in personality and
competence.

Effective co-ordination is an essential feature of any efficient
organization and is achieved through acceptance of the fact that
functions and departments are essentially inter-dependent and not
independent. Accordingly, when the facts of a situation require
co-operative knowledge for successful achievement, this is spon-
taneously assured by informal conference of the parties interested,
followed by apprepriate action. For this reason, in the interest of
smooth working and effective action, people concerned with the same
immediate objectives should be as close together physically as practic-
able. It is essential for all concerned to know what action the situation
demands in order that authority may be exercised by satisfying the
demands of the situation, rather than by domination. Indeed, co-
ordination disappears with the aggressive individualist who uses his
dominant personality to enforce co-operation in a weak organizational
structure. On the other hand, a weak or unstable personality may fail
to secure real co-operation even in an organization based on a theoreti-
cally sound structure. It is often the case that problems are com-
plicated by the impact of personalities, themselves facts in the situation
which may not be realized when the same personalities are seeking to
solve a common problem.

In securing the efficient and smooth co-ordination of effort among
all parts of an undertaking, successful administration is not a matter
of creating co-ordinating committees, whether of the vertical kind
which links together several or all levels, or the horizontal type which
binds related functions at practically the same level of authority and
delegating to them what is really a personal and continuing responsi-
bility. For committees are naturally discontinuous, slow in action,
particularly in co-operating with other agencies and wasteful in man-
power in terms of the collective salaries of their members. Members:
often display little sense of proportion by spending an inordinate
length of time in dealing with irrelevances and matters of minor
importance. Committees have been described as ideal instruments
for enabling weak and indecisive personalities to procrastinate. They
are sometimes formed in order to avoid giving authority to a particular
person or as a means of promoting sectional interests and, in many
cases, of evading personal responsibility. For committee decisions are
necessarily taken collectively so that any member challenged is easily
able to find shelter with the plea that the matter in question was a
“ committee decision ’, This, however, is not to argue that com-
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mittees have no place in industrial organizations as fact-finding bodies
and to provide for the explanation and free discussion of all relevant
facts of a situation leading to an acceptable decision. However,
successful committee work requires the selection of members who are
prepared to give some advance thought to their future deliberations
and have the ability of self-expression in committee. When com-
mitees are properly used in an advisory or consultative capacity, it is
unusual for the executive concerned in implementing their findings to
exhibit any tendency against taking the actions agreed ; but care is
needed that committees do not undermine executive authority and
conscquently negate executive responsibility.

Another approach to co-operative achievement through the com-
mittee system is in joint consultation designed to serve as part of the
co-ordinating process and not, as is popularly supposed, as a form of
industrial democracy. Effective joint consultation can assist in
fostering a spirit of participation by disseminating the objectives and
policies of management and securing co-operation in their achievement.
Opportunities can be taken to diffusc a wider understanding of the
possible impact of economic forces on local activities and to prepare
the way for securing economies in the use of resources and through the
improvements of processes and practice. More precisely, procedures
of joint consultation may be usefully adopted in establishing an accept-
able code of works rules, in improving or maintaining the standard of
attendance and time-keeping, possibly in dealing with unfortunate
questions of redundancy, or, more happily, in securing higher produc-
tivity through securing a gradual easing of restrictive practices.

The process of joint consultation should be designed to carry, both
ways, information vital to the attainment of the common objective, to
convey upwards the views and wishes of various ranks and also to
render material assistance to management in the solution of the basic
problem of inducing each man to do what the company’s objectives
need him to do for their successful attainment. In devising the terms
of reference of a joint consultative council, it is important to ensure
that there is no weakening of executive authority, whereby foremen
and other supervisors obtain news from their subordinates rather than
through their own immediate superiors. Facilities should be provided
for group discussion of items of common interest, with subsequent
facilities for wider discussion, so that consideration may be given to
the views of all ranks. The councils serve in an advisory capacity only
and are usually debarred by their constitution from discussing matters
governed by negotiations between trade unions and management.
Goodwill on the part of all is required for effective joint consultation,
which requires a two-way flow of subjects for discussion and the absence
of previous discussion by either managerial or other sectional interests
in order to ensure a basis of full confidence. In the absence of mutual
confidence, councils tend to be used by worker representatives as a
convenient channel for conveying their grievances and safeguarding
what they consider to be their rights, whilst managerial representatives
tend to develop a defensive and restrictive attitude in protecting what
they consider to be the rights and responsibilities of management.
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Clearly the absence of a free exchange of ideas and viewpoints can only
reduce what should be effective consultation into a time-wasting
conflict of opposing attitudes.

It is unfortunate that the fulfilment of their design is in practice
severely limited by practical considerations, for some of the hypotheses
on which the idea of joint consultation is based cannot be axiomatically
accepted, although it is to be hoped that the progress of time may bring
improvement. It appears that many workpeople are disinterested in
broader problems of management so that representative committees
enliven but little interest among them. Even in many cases where
interest is shown, representatives often possess neither the training,
experience nor intellectual capacity to make any real contribution to
the solution of current problems, so that committees of this kind rarely
rise above discussions affecting working conditions, welfare services
and other amenities. It is in any event difficult to achieve effective
communication between representatives and their constituents, and
it is not surprising that, in practice, representatives cannot invariably
be relied upon to carry back and disseminate accurately to their
fellows the views and decisions taken. Indeed, no one can expect to be
so well placed in this respect as the foreman who has constant access
to management and workers in the ordinary and inevitable course of
his daily duties. Joint consultative procedure being mechanistically
devised cannot be expected to possess the natural spontaneity of daily
personal relations between supervisors and workpeople. It seems, too,
that joint consultative committees are often disliked by supervisory
staffs on the grounds of their exhibiting an inherent tendency to short-
circuit and disrupt the management chain. In some cases, however,
their introduction has led to improvements in the line of authority as
a result of the added emphasis placed on existing weaknesses in the
strength of the line of command. Occasionally, also, it has transpired
that representative committees have threatened the accepted means of
protecting the interests of workpeople by means of collective bar-
gaining by disregarding the established channels of worker repre-
sentation through the trade union.

In conclusion, it cannot be too strongly emphasized that the process
of joint consultation does not and cannot by its nature provide an
effective substitute for efficient management through the line organiza-
tion. Indeed, if the time and effort devoted to the establishment and
so far relatively unrewarding activities of joint consultation had been
devoted to improving the quality of management and the efficacy of
the chain of co-operation in establishing efficient two-way communica-
tion through and at all levels, much greater progress could well have
been made in increasing productivity. Nevertheless, provided priority
is accorded to the establishment of a sound organizational structure,
the effectiveness of management may be increased as the result of
patient effort and perseverance in fostering joint consultative practices
in order to learn everything possible from the man on the job. For
unless the benefit of his particular knowledge and experience is sought
and his viewpoint on current affairs is realized, management cannot be
completely effective.
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The adoption of a suggestion scheme is a useful adjunct in securing
co-operation, provided that all suggestions made are formally con-
sidered by the management and generous rewards are made for
acceptable suggestions in clear relation to their value to the company,
expressed, for example, as a percentage of the savings resulting from
the suggestions over a given period. The adoption of an effective
scheme does more than merely suggest improvements, for it can be
used to give management another channel of communication through
which supervisors can indicate current problems and invite co-operation
for their solution. This may be accomplished by the secretary of the
scheme regularly circularizing supervisors for particulars of current
problems for selection and discussion by all employees through the
works magazine or otherwise. It is beneficial to encourage suggestions
by providing facilities in appropriate cases, whereby an employee with
a suitable idea may have it devcloped at the expense of the company
with the view to a proper reward being made on its successful fruition.
An important incidental benefit often arises from the adoption of
suggestions made for reducing human effort by reason of the impetus
consequently given to the tempo of production. In cases where sugges-
tions concentrate on reducing manufacturing costs, care needs to be
exercised that their adoption is in no way detrimental to good design.
Of course, not all suggestions directly result in cost savings; for
example, their objective may be to improve safety arrangements or
administrative procedures. In such cases, tangible recognition of the
company’s appreciation needs to be assessed as generously as possible.
Although it is part of the duty of supervisors to suggest improved
safety measures and to effect economices, yet it is unwise not to give
tangible recognitions to outstanding achievements of this kind.

The Functional Structure

In the larger firms, functional advisors are often empowered to
provide technical services in the fields of production and distribution,
to define standards of operation and performance measurement, to
undertake planning functions and to prescribe methods and procedures
by agreement with executive managers or through central directives
from the chief executive. In this way, functional services are designed
to promote the effective working of management and all operational
activities by making available guidance and assistance within the
specialized ficlds of knowledge and cxperience concerned.

In the interests of efficiency and the essential maintenance of good
working relations, it is imperative that executive managers should be
appointed as definite leaders of their personnel and that functional
advisors, whilst making their presence felt as an integral part of the
decision-making machinery, should navigate rather than pilot, for
failure to adhere to established lines of authority is a frequent cause of
friction and the uninvited intrusion of the specialist is naturally
resented.

The task of the executive supervisor is, of course, to control the
working group. It is understandable that with the development of
functional activities in larger undertakings, he may express the view
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that his authority has been taken from him and re-distributed among
specialists. He may claim that he is told whom to employ by the
personnel department, what to make by the planning department, how
to do the job by the methods department, when to do the job by the
progress department, what the standard of performance is by the time
study department, and so on. This development with, however, the
emphasis on advice rather than domination is, of course, a natural
extension of the operation of the principle of specialization, which is the
root of all economic progress ; but which, nevertheless, raises problems
of human relationships in the linking up of specialized functions with
the line organization.

Safeguards arc nceded so that unity of command at the working
point is in no way violated. As part of his responsibilities, the line
executive must observe the authority of the functional advisor to say
““yes” or “no’’ within his specialized field, and to give technical
instructions to his own service of technicians, just as the functional
advisor must accept the fact that he has no authority to issue executive
instructions to or countermand the decisions of line executives.

The problem may appear to be unnccessarily complex when there is
a clear division between functional and operational control right
through a large-scale organization, from headquarters through the
division and group to the individual operational unit. The theory
here is that at each level of command, the unit, the group, the division
and headquarters, the services of functional specialists are available
to each operational manager who alone is responsible for their use.
This arrangement raises the problem of providing for the co-operation
of the various centralized activities with one another as well as with
the decentralized operational units and has an inherent tendency to
multiply the number of possible frictional points of contact, to retard
the speed of decision and to raise problems of internal liaison and
communication. Ncvertheless, the quality of decisions taken may be
improved, provided functional managers are effective in selling their
ideas to operational managers and ecither local conditions are not
important factors to be considered or the various operational units are
closely situated rather than widely separated and remote from head-
quarters.

Functional relationships should not be confused with relations of a
more specific kind which arise from the appointment of *“ staff officers *’
as personal assistants to higher executives. The higher executive,
especially in the larger company, cannot be expected to fulfil his
responsibilities without undue strain unless he has the assistance of an
efficient staff. The staff officer has not authority in his own right,
for he merely extends the personal responsibility of his chief in dis-
pensing his authority and exercising certain responsibilities for him in
his name. The staff officer thus functions on the basis that he consults
his chief on matters of policy and importance and that those whom he
instructs on behalf of his chief are entitled to enquire whether or not
the chief has specially approved the instruction and, if not, to exercise
the right to discuss it with him. The relations of the staff officer
with executives and functional advisors are, therefore, purely informal
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in character and dependent upon mutual goodwill and understanding
of his special position in easing the burdens of his chief. The arrange-
ment provides a valuable means of improving the effectiveness of
senior executives and of training junior executives if it is properly
used. There are, of course, dangers in the arrangement ; for instance,
the staff assistant may tend to become the ‘‘ power behind the
throne ", or substitute his own views for those of his chief, or engage
in company politics, or otherwise give cause to line executives to resent
his intrusion. The availability of a personal assistant may encourage
the manager concerned to retain jobs which he ought properly to
delegate to his line subordinates, or to neglect his responsibility for
direct management by leaving too much in the hands of his personal
assistants. These dangers are, however, minimized when the staff
assistant is appointed for a definite period on a rota basis as part of a
plan for executive development, during which period a reliable apprecia-
tion may be made of his character and ability for executive or functional
authority.

Where the instructions of a chief functional advisor are designed to
affect the operational activities of subordinate organizations, he
should have the necessary instructions issued through the staff with
the authority of the chief executive unless he is satisfied that the
executives concerned accept their necessity. A functional advisor in a
subordinate organization is responsible to the chief functional advisor
at headquarters for the efficiency of his particular service. He is also
functional advisor to his local executive from whom he takes orders
and to whom he is responsible for his daily activities as part of the
working group. Provided he is efficient, his local executive will readily
turn to him for advice and assistance ; but, if he receives local instruc-
tions which are likely to impair his efficiency, he must refer the position
to his functional supervisor. The effectiveness of functional specialists
lies in their expertness and in their ability to persuade line executives
to accept their ideas.

Large-Scaleness

In order to secure a maximum measure of security and stability, it
is natural that firms should enter into various trade associations with
one another in such matters as the fixing of prices and standard
conditions and terms of sale, market quotas and contract allocations,
and the exchange of technical information. Such arrangements are
often beneficial from a national point of view also, as both security and
stability of trade are necessary for the success of a policy of full employ-
ment. At the same time, the national dangers inherent in restrictive
practices need to be more widely appreciated, even though they appear
to bring immediate personal advantages. Price-fixing arrangements
may be necessary to secure the maintenance of quality ; but are to be
deplored in so far as they make for the retention of uneconomic units.
Obviously, restrictive practices of all kinds, whether on the part of
management or men, dilute living standards by weakening our national
capacity to compete in overseas markets and retarding the progress of
scientific and industrial developments. Undoubtedly, great benefits
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could arise from unleashing resources of effort and achievement at
present rendered inert by restrictive practice of various kinds.

The search for greater stability and security, the pressure of economic
events, or the ascendency of a dominant company, may lead to more
rigid forms of association through the medium of trade investment,
the amalgamation with, or the absorption of one company by another
company, or by the emergence of a holding company having a con-
trolling interest in various undertakings. Such groupings may be of a
horizontal or a vertical nature, or partly of one kind and partly of the
other, so that a wide variety of arrangements is possible.

The horizontal arrangement is a grouping under a single control of
similar businesses, whereas the vertical grouping unifies under a single
control the dissimilar businesses leading to the manufacture of similar
end-products, the process absorbing all operations from the original
production of raw material to final sale of the end-product, proceeding
in either direction as circumstances permit.

In the case of horizontal organizations in which repetitive activity
operates, there is a natural tendency towards centralization and
functional control, whereas with the vertical type of organization
engaged in dissimilar activities, there is a tendency towards decen-
tralization, in some cases with the addition of a functional control
from the centre.

Horizontal integration may secure a degree of monopoly trading by
restraint of competition, or it may obtain a wider spread in a single
trade covering a variety of similar products at different levels of
quality and price, or it may be designed to secure administrative and
technical economies by permitting a greater spread of fixed overhead
expenses, by more effective and less costly marketing per unit of output,
through bulk purchasing of raw materials, or by the pooling of technical
knowledge, patents and private ““ know-how "’. The vertical grouping
may be designed to guarantee supplies of raw and partly-processed
materials in order to ensure control of quality at all stages of manu-
facture, or to expand the market as a result of reducing selling prices
by controlling the costs entering into the price of end-products and so
obtaining a differential increase of profits.

The process of combination, whether of a horizontal or vertical
nature, does not of itself guarantee achievement of the objectives for
which integration was sought. In fact, it may well result in the
emergence of an unstable structure unless sound constructive policies
are used in welding together undertakings which when conjoined may
generate disruptive influences, for loss of autonomy and independence
may, by diluting interest and initiative, give rise to complacency and
managerial inertia so that efficiency is reduced instead of benefits being
obtained. It is by no means unknown when businesses have been
incorporated into a vertical amalgamation for the outgoing owners to
be brought back as an advisory committee in order to avoid disaster.

The resources of the larger firms often bring important advantages,
at least for an appreciable period, by way of providing for research,
development and market intelligence, although it may well be the
case that unit-cost differences related to firms of different size are
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relatively small in comparison with cost variations which arise from
historical accident or from differences in managerial ability. ILarger
concerns also have more scope for experimentation and may secure
more economies than smaller firms through the adoption of uniform
administrative practices. The larger companies which secure satis-
factory results are often able to obtain finance more readily and at
less cost than the smaller firms, because of their wider investment
appeal, better bargaining position and the general financial expertness
which is often available. Another advantage of the larger concern is
its ability to operate various functional activities which are beyond
the scope of the smaller firm and to adopt improved methods of per-
formance in its methods of production and selling, leading to increased
output per man-year through a higher degree of specialized activity.

The large-scale industrial plant, as distinct from the large-scale
company with scattered or diversified plants which does not operate
large-scale units, often secures technical advantages as the result of
being able to employ superior manufacturing methods and to minimize
costs per unit of output because of reduced investment-cost per unit
of plant capacity and increased operating efficiency attributable to
proportionately lower plant running losscs. Other technical cconomies
may arise from large-scaleness of plant as the result of the wider scope
provided for specialization and the integration and linking of processes.
Specialization enriches competitive vitality by securing improvements
in industrial techniques, in quality of product and in substantial
price reductions to consumers and thus providing the economic
justification for the exchange of goods and services. Closely allied
with technical economies are those marketing advantages which arise
from the bulk purchase of raw material and the mass-distribution of
manufactured products. These advantages on the purchasing side ate
also obtainable in the case of horizontal combinations which are
concerned with the manufacture of a limited range of similar products,
whereas, on the marketing side, the benefits of risk spreading enure to
the horizontal group which manufactures a diversity of products.

On the other hand, large-scale firms, as distinct from large-scale
plants, tend to generate human problems where decisions based on
impressions gained through remote control do not readily secure the
personal loyalties of the smaller units. Large businesses with a number
of outlying establishments somectimes scem to generate a centripetal
tendency towards headquarters. Their executives like to feel them-
selves part of head office, near to those in high authority. The danger
is that headquarters may become ““ top-heavy ', develop a bureaucratic
inertia and de-energize its real function as the central nerve-centre
directing and motivating field commanders in the attainment of their
objectives. Over-centralization usually leads to duplication of admini-
strative work, loss of time and ‘‘ remoteness ’’, which cause lack of
understanding of local problems, with reduction in the quality and
speed of decision as well as in flexibility of operation.

Decentralization, which reduces the size of the decision-making unit
by delegating to each decentralised unit the power of decision, implies
a belief in the workings of the smaller and more intimate society where
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close understanding and teamwork prevail. The ideal arrangement is
to retain the advantage of centralization through a centralized control
which ensures overall co-ordination and adherence to general company
policies, whilst at the same time securing the undoubted benefits of
decentralization which arise on the human side from the more personal
relationships of the smaller and less complex units, where the full
impact of the ever-changing business situation is realistically experi-
enced. Speed of decision and action depend upon adequate delegation
of authority, with centralized controls kept at a minimum ; whereas
the quality of decision is inverscly related to the volume and com-
plexity of emergent decisions and demands that problems of general
incidence should be given full and mature consideration with the
assistance of functional advisors.

Effective decentralization retains the benefits of centralization
through the provision of functional expertness at the centre in the fields
of research, development, market intelligence and finance and secures
an overall control through the medium of master budgets covering
programming, investment, costs and revenues. Deccentralization
simplifies the organizational framework, reduces the expense of co-
ordination, limits the volume and complexity of paperwork at head-
quarters and, not least, enables the higher executives of the company
to concentratc on the more important decisions. At the samne time,
speedier and more realistic decision-making in matters of local import-
ance is possible, because authority over detail is no longer removed
by distance and time. Decentralization, which not only implies a local
willingness to accept responsibility, but a central willingness to have
faith in spite of occasional mistakes which may be made, is most
effective where the management accounting techniques in use are
sufficiently developed to provide, in compact and realistic form, the
facts to enable top management to ensure effective control of the
evolving situation.

It is unfortunate that realization of the benefits of decentralization
is in practice restricted by a natural reluctance on the part of many
overworked exccutives to delegate responsibility, coupled with a
traditional adherence to established procedures and dislike of changed
methods of working and the mistaken prospect of an implied loss of
power and prestige. On the other hand, over-decentralization needs
to be avoided, for its benefits can be destroyed by too great a measure
of local autonomy which does not permit of a collective organization.
Variations of practice and procedure should not be allowed to emerge
with a consequent inability to synchronize activities and compare
results, together with a resulting failure to observe and interpret events
quickly and accurately and secure overall balance coupled with the
most economical use of resources. Nevertheless, effective decentraliza-
tion should not be obstructed by granting a superior status to those
who are centrally situated to the detriment of those located at outlying
plants in relation to their real responsibilities.

Mass production presents a special aspect of large-scaleness. In
mass production, the conveyor determines output and minimizes the
man-power expended in work movement. Mass-flow production
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requires heavy initial capital expenditure for specialized plant, equip-
ment and tools to an extent which is justified only with a long-running
programme. Considerable initial expenditure is required also on
development work and there is the inevitable time-lag between the
original conception and its ultimate achievement. These considera-
tions necessarily require the exercise of sound economic judgment in
minimizing the risk factor and a high order of technical skill supported
by a considerable measure of confidence and ample financial resources.

Relative to each worker employed and to each unit of output,
working capital requirements are reduced, but fixed capital investment
is increased in comparison with other methods of production. The
financial feature of flow production is therefore investment in fixed
assets rather than in labour time per unit of output. For this reason,
the transformation of any plant using relatively highly skilled labour
to a massed-flow basis involves risk taking, which, if proved ill-advised,
could be disastrous in its results.

This type of activity secures the ultimate ideal of complete specializa-
tion, giving control of quality, output and cost, although, in cases
where raw material costs are a relatively high fraction of total costs,
satisfactory results may not be secured unless control is obtained over
sources of raw material supplies. The organizational problems to be
solved with this type of plant are to sccure its continuous operation,
a high degree of plant maintenance and the sale of the product with,
in the case of chemical processes, the disposal of any residues of
manufacture.

Where an adequate market exists for the product and production
runs at a high level, the ultimate cost per unit of output may be
relatively low. Provided the market is encouraged by reasonable
prices for the product, greater demands may arise in the future, leading
all the time to reduced costs, more profits and further sales, to the limits
of plant capacity and multi-shift working. For it is particularly
important that expensive specialized plant should be operated at a
high load factor, assuming plant efficiency increases with output.
Load factor may be represented by the formula :

Actual output in the year

g — 1 r cent.
Max. continuous annual output X 100 per cer

High load factor operation is necessary in order to reduce the incidence
of fixed overhead expenses per unit of output and to enable the plant
to amortize itself soon enough to be replaced as significant technical
improvements become available. It is not efficient for a company to
so increase its potential productiveness that, in a limited market, the
realizable return could not compensate for the necessary increase in
fixed capital investment. If a mass-production plant has been con-
structed without a realistic appreciation of market potentials, and if
trade permits only operation at peak efficiency for intermittent periods,
the maximum cost reduction achieved during these periods is no
evidence of efficiency. It is the average cost per unit of output and
capital return over the whole trade cycle considered in relation to
competitive achievements which measures the industrial efficiency
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of the mass-production firm. Whilst this type of production is unassail-
able with an assured expanding economy, it is clearly inherently
vulnerable to adverse economic conditions because of the large capital
investment involved.

The Product-Division Structure

Homogeneity and not heterogeneity of production is the key to
greater productivity, for in this approach management is faced only
with problems which are within its sphere of knowledge and training
and a maximum degree of specialization is possible, for it cannot be
over-emphasized that effective management and the intensive applica-
tion of specialized effort provide the only way to maximize industrial
achievement. The urge which often prompts industrialists to expand
and to make all the ingredients of what they sell should be controlled,
so that expansion is not made for its own sake, or a gradual drift away
from homogeneity imperceptibly occurs.

As companies gradually increase in status and becomc more diverse
in their activities as the result of a gradual expansion over the years,
or more rapidly perhaps through the merger process in which additional
product responsibilities are assumed, the heterogeneous nature of the
products and the incidence of large-scaleness alike tend to complicate
the organizational structure, manufacturing processes and administra-
tive procedures. As a result, it is not surprising that hidden
inefficiencies imperceptibly arise which tend to undermine the financial
strength of the group. The usual symptoms are excessive investment
in material stocks and work-in-progress, subnormal plant load-factor,
abnormal production periods, and excessive overheads per unit of
output. Although high-volume production and sales may be achieved
with many products, potential profitability is not realized in practice
by reason of the deadweight of costs associated with the inefficiencies
which have thus imperceptibly arisen.

Some measure of internal reorganization is clearly required in order
to enrich the competitive vitality of amorphous companies to which
these symptoms apply. In diversified organizations where the volume
of output does not justify the actual physical segregation of production
for each class of product, the problem of control may be simplified to a
varying extent and a clearer picture of affairs displayed through
maintaining planning, progressing, costing and other routines on the
basis of product-groupings from the paperwork point of view.

Where the product-division type of organization (see Figure 3) is
justified by reason of the volume output and sales of the principal
ranges of products, the larger diversified company may segregate its
products or processes according to their similarity in unified groups or
product-divisions which are more or less self-supporting. This natural
grouping of processes can endow the product-division units with con-
siderable advantages over the smaller homogeneous companies, through
the financial strength, wide business experience and facilities available
centrally. As the product-division structure when fully developed is
functional, the arrangement can achieve an administrative efficiency
otherwise unattainable in the larger diversified company. In the larger

F.A LM, D
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group it is not possible to have completely autonomous managers of
operational units, if uniformity of policy is to be secured in the fields
of development, finance, industrial relations, marketing and intelli-
gence, although it is essential to ensure that each operational manager
is in effective command of the situation. Accordingly, the operational
manager undertakes constitutional leadership within general terms of
reference, in the formulation of which it is important that his co-
operation should be encouraged so that he is not merely consulted as
a matter of form.

Thus the larger amorphous group may recreate with greater com-
petitive vitality the relatively small homogeneous company and obtain
the corresponding benefits of unit control inherent in a self-contained
plant, whilst securing the benefits of concentrated production and sales
and retaining the financial and other economic advantages of the larger
organization. Arrangements of this kind avoid the disadvantages
inherent in small-scaleness on the one hand and in ‘‘ undifferentiated
diversification ’’ on the other.

Sometimes, however, this arrangement is not carried far enough,
and there remain undifferentiated a number of products which, if
segregated, could well prove to be more profitable, or cease to be the
source of hidden loss. For the risk is always inherent in an amorphous
organization that some products are manufactured which do not yield
a profit commensurate with the capital risk involved, apart from the
fact that their continued amalgamation complicates the organization
and reduces overall output. There is less risk of unprofitable lines
continuing in the fully developed product-division structure, as manage-
ment is better circumstanced to ensure either that production methods
are revised or markets are improved to enable each product range to
justify its continued manufacture.



CHAPTER 3
PROCESS STUDY

Process study is concerned with relatively long-term policies to
improve basic processes, plant and equipment and to reduce and
standardize the range of products without loss of specified quality and
performance.

Research and Development

An adequate rate of national development depends basically upon
fundamental research and the development of its discoveries through
worthwhile investment, with a general willingness to accept innovation
and change in the interests of a rising standard of living. The Govern-
ment recognized its responsibility in respect of the problem of economic
development during the First World War by forging a link between
science and industry in the form of the Department of Scientific and
Industrial Research, charged with the function of encouraging the
regular application of science to industry under the responsibility of
the Lord President of the Council with an Advisory Council of leading
scientists and industrialists selected on their personal merits and not as
representative of special interests. The Department not only main-
tains its own research establishment, but makes grants for training
future research workers and for special research projects, as well as to
co-operative research associations. The development of research
associations in providing research, scientific advice and technical
information has been such that the application of science to industry
is no longer a prerogative of the larger companies. Indeed, the influence
of this development is such that many medium-sized companies have
followed the lead of the larger organizations in forming their own
research department, as well as participating in corporate research.
Whilst the total funds devoted to industrial rescarch seem substantial,
in point of fact, the amount expended per head of the population is
very small. A more realistic contribution from industrial income and
taxation would bring substantial benefits to those directly concerned
and the community at large.

After careful investigation into various alternatives through process
studies requiring the compilation of flow schemes and the analysis of
each process stage in order to test the technical principles and economics
of the process, central research departments of industrial companies
sometimes install and operate pilot plants in order to investigate in
more practical detail the physical characteristics and properties of
proposed products and to assess prospective production methods and
costs. As the output from a pilot plant is limited, working results do
not always provide sufficiently close approximations to the practical

86
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problems of plant design, production and marketing which are likely
to arise, although the success achieved at the pilot-plant stage permits
reasonable estimates to be made of prospective benefits from future
development expenditure. In order to avoid the impact of heavy
capital risks inherent in the erection of full-scale plant before the
process or product is commercially assured, an intermediate stage is
sometimes interposed between the pilot-plant and the full-scale unit
by establishing the semi-works which operates on a scale adequate for
the commercial solution of all major problems of design, production
and marketing. In manufacturing industries, valuable experience may
also be gained and unnecessary risks avoided if new machines and tools
are tried out on a semi-works scale in working conditions as varied and
searching as those normally experienced with full-scale production.
The heavy capital outlay often involved in developing a new product
from the laboratory stage via the pilot plant to full-scale production
has led to the emergence of joint ventures, established through the
co-operative effort of industrial groups in pooling their knowledge and
experience in some specialized field. The development may be designed
to guarantee supplies of some basic raw material for their common use
or to produce for mass sale a new product of high potential demand, in
order to meet which their combined technical and financial resources
are necessary.

The financial implications of long-term research make it important
to ensure as far as possible that specific research projects will be
commercially justified. Accordingly, use may be made of a research
advisory committee, consisting of representatives of each research
division or unit with representatives of design, production engineering,
manufacturing, sales and cost departments. Although a research
committee of this kind may usefully advise on the formulation of
research and development policy to be established by the directorate,
the research manager should enjoy complete freedom of action in the
execution of the plan finally agreed. There should be no arbitrary
interference with agreed research work ; rather it is preferable, unless
the wrong project is to be stopped, that a decision to curtail a par-
ticular activity should emanate, either from the research manager,
or from the research advisory committee with full consideration given to
all relevant facts, including an estimate for future commitments.

Economic considerations in respect of research activities require not
only that expenditure should be in reasonable relation to available
funds ; but that it should be wisely and effectively disbursed in securing
worthwhile results. Only when deliberation, co-ordination and con-
trol have been introduced is it practicable to ensure that rescarch
and development is reasonably economical and effective. Effectiveness
also requires that the industrial research programme should be sheltered
from the vicissitudes of industry and not subjected to fluctuating
budgets, for research is essentially a mental process requiring patience,
perseverance and complete freedom of thought and action, which is
possible only in the absence of financial worry, vexatious interruptions
and other disturbing factors. It is worth remembering, too, that
research workers take little notice of the clock so far as original thought
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is concerned, whilst important discoveries have resulted from jobs
going wrong.

The most effective way of controlling research and development
expenditure is obviously to scrutinize each project carefully and assess
its merits when permission is first sought to incur the anticipated
expenditure and to reccive regular progress reports, supported by a
statement of capital expenditure and commitments with information
regarding man-power usage and requirements. The need to ensure
the provision of this essential information encourages in research units
a measure of self-discipline and planning and, at the same time,
discourages uneconomic policies. So far as man-power usage is con-
cerned, it is doubtful whether anything in the nature of a detailed
costing system with time sheets should be instituted, except in the
case of routine workers ; a preferable arrangement being to require
weekly returns from leaders of research units showing the approximate
percentage of time spent by research workers under their immediate
control in respect of each main activity. Generally, one doubts
whether it is desirable to charge out the cost of advice given, either to
various divisions of a company or to individual companies within a
group, as specific items of cost, as this procedure may terd to avoid
adequate use being made of available research facilities. The preferable
arrangement is perhaps to allocate the total expenditure on a global
basis, so that an opposite tendency prevails for each division of the
company to get as much value as possible from research units, subject,
however, to global expenditures on projects being controlled from
their inception. Nevertheless, in price-fixing the cost of research
undertaken in developing the product is an important factor to be
taken into account.

Essential differences between long-term research and short-term
development are the precise definition of the given problem, the time
factor and the emphasis on manufacturing economy. This may require
development not only of the techniques of production, but also of the
tools and materials, including the material of the manipulating tools,
and the important problem of incorporating new skills into the pro-
duction line. Whilst staff engaged in fundamental research should be
protected from current production problems in order to concentrate
on the product of the future, it is usual for short-term facilities for
rescarch and development to be maintained close to the manufacturing
plant. This arrangement facilitates dealing with everyday enquiries
regarding such continuous problems as quality maintenance, process im-
provement and cost reduction. Facilities of this kind should preferably
be separate from, but contiguous to, the production departments with
a formal channel of authority through which problems can be screened.

The completion of a successful prototype which can be readily
transformed into a production article is the main purpose of develop-
ment effort rather than speed. Prototyping applies to the develop-
ment of capital and consumer goods, as well as to the specification of
manufacturing processes, and may range from a simple *“ lash-up ”’ to
try out an idea to a finished working model which indicates the final
appearance of the product.
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Priority in the sequence of development should normally be given to
making a prototype which meets the operational specification and, if
chemical processes are concerned, anticipates and solves problems of
corrosion and contamination. Unless prototyping is merely restricted
to improving appearance, it is generally inadvisable to concentrate
attention primarily either on appearance or production methods, vital
as these are later to secure consumer acceptance and competitive costs.
The developed prototype should, however, be critically examined at
each stage of manufacture in order to ensure that the design and
tolerance are adapted to realize the desired standard of quality and
functional efficiency for consumer acceptance and low-cost production.
Adequate attention at this pre-production stage avoids manufacturing
difficulties which would otherwise arise and also reduces the overall
time required to achieve the full manufacturing rate of output. Accord-
ingly, close liaison is needed amongst design, production engineering,
tooling, inspection and sales departments before the final design is
released, if economical production and consumer acceptance of the
product are to be realized.

The close location of designers and production engineers is par-
ticularly desirable to enable production engineers to anticipate require-
ments for new products, processes, tools and manufacturing techniques,
and at the same time educate them in the theoretical foundations
of technical products, the appreciation of which cannot fail to benefit
the company in the long run. Competent staffing of engineering
departments is necessary not only to break down design and production
problems and so reduce the pre-production period ; but also to increase
manufacturing efficiency by ensuring that everything is correct before
the job is released for production, because a high rate of productivity
rests largely upon obtaining a reasonable period of design stability.
Particular care is necessary in order to ensure the accuracy of all
piece-part, assembly and inter-operation drawings, schedules and
specifications, for it is upon these records that the whole manufacturing
process depends. Additional expense and risk of error arise when
design changes are introduced into the factory after manufacture has
begun, for not only may parts already produced have to be scrapped,
but appropriate amendments must be made to paperwork issued to
various departments. Therefore, paperwork should be issued to the
factory only when it is reasonably certain that no changes will be made.
Changing customer requirements certainly require tactful handling
if delays and unnecessary expenditure are to be avoided.

Scheduled quantities of anticipated requirements are an essential
basis for considering the design in detail in order to determine the
most economical cost of manufacturing the finished product. It is
unfortunately the case that accuracy costs money and requires expendi-
ture at a rate which increases with the stringency of the accuracy
specification. The closer the limits the greater is the cost of machining,
and every dimension placed on a drawing and each inspection gauge
entails expense and increases the production interval. Moreover,
manufacturing scrap can usually be minimized by the intelligent
selection of dimensional tolerances. Accordingly, careful consideration
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should be given in translating the design into the production article
to ensure that tolerances are no more stringent than is necessary, yet
fully consistent with functional efficiency, in order to secure reductions
in manufacturing costs and maintain confidence between design and
manufacturing activities. It is well to realize, too, that the absence
of near-duplication of similar parts avoids extra costs in designing and
drawing additional components, in designing and making extra jigs
and fixtures, in designing, making, storing and setting tools, not to
mention the extra costs inherent in shorter production runs and in the
multiplication of stored parts. In translating the design into practical
form, production engineers should investigate all other factors which
determine the manufacturing economy of piece-parts, castings,
assemblies and, where relevant, installations, in order to secure cost
economices without jeopardizing functional efficiency or user acceptance
of the final product. Contours should be kept as simple as possible
in order to avoid unnecessary machining. The use of tooling that
makes it possible to increase machinery speeds, allied with the use of
materials for fabrication that favour higher machining speeds, exerts
a scissor effect in the drive to cut costs. In some cases, however, it
may be economical to use a design having a higher fabrication cost
where this extra cost is more than covered by reduced assembly
expense. In any event, design should endeavour to minimize assembly
costs and facilitate maintenance.

Market research is complementary to technical research and develop-
ment. Policy based on successful market research enables a greater
effective demand to be achieved, giving rise to lower costs of production
per unit of output, even after including costs of market research.
The consumer is also more likely to be satisfied with the product,
for designers cannot fully meet the requirement of users without clear
knowledge of what they really want. Few people would deny the
statement that market facts are complicated and difficult to interpret.
This should be taken, however, not as an excuse to avoid the issue ;
but as a challenge to solve the problem of producing only for real
market requirement in order to avoid wasting precious economic
resources. Moreover, the manufacturer who secks to expand his output
needs to assess the strength of his competitors and find means to
overcome their effectiveness, whilst the manufacturer who merely
wants to maintain a satisfactory demand for his products does well to
ascertain whether or not his manufactures really meet the real require-
ments of his customers and, if not, what alterations or modifications
are needed. Direct competition may come from similar manufacturers
of essential products. Marginal expenditure on less essential goods
of a consumable nature is usually of an indirect and highly com-
petitive nature, influenced by buying habits, quality, styling and, in
the case of branded goods, packaging and advertising appeal. It is
well known that people tend to compromise in their demands for goods,
not only in order to meet limitations of their speriding power, but also
because of advertising pull and, independently, from a natural inclina-
tion towards goods of better quality and style. Market research and
marketing cfficiency are therefore necessary in order to ensure the
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retention of a fair share of the market in face of possible counter-
competitive practices.

When a new product is being developed, it is advisable not only to
ensure the efficiency of its design for production, but also its acceptance
by consumers. Although a design may be ideal for production, its
sale will be unsatisfactory if it is either too advanced or unsuitably
styled for consumer acceptance. Product testing provides a means of
safeguarding market acceptance by questioning a representative
miniature of the potential market to assess market opinion about the
product and whether or not any modifications of functional design or
styling are required, in order to improve its sales appeal and so increase
effective demand for it. Similarly, new uses for existing products may
be found, to which advertising appeal may be directed in order to
open up the market and develop their sale. When company decisions
are based on a factual analysis of the market, the mistake is avoided
of emphasizing particular products because their potential only seems
to be favourable, but is not so really, or because an unexpected demand
arises without any long-term prospects.

The manufacturer depends for the sale of his products not only on
their acceptance by consumers, but often on the willingness of dis-
tributors to handle them. Dealer research not only reveals the
prejudices of dealers, their opinion of the company, its representatives
and its products, but also their reactions towards competitive supplies.
Erroneous impressions that impair dealer relationships usually diminish
turnover, but can be corrected when their existence is known.

The manufacturer of products which are susceptible to style change
carries a special risk, although acceptable designs are possible in various
contours. Correct anticipation of popular styles may result in con-
siderable financial gain, whereas failure to do so may result in over-
whelming loss. The risk to the manufacturer arises because products
must be styled long in advance of distribution and before market
reactions can be expericnced. Rapidly changing styles and designs
tend to incrcase manufacturing costs and the commercial risk of
redundant stocks being held by producers and distributors is also a
serious hazard. Although market forecasting is successful in many
ficlds, the problem of style forecasting defies ready solution ; but, as
already indicated, market research can assist in limiting the risk of
marketing styles too advanced in form or too late in presentation.

Standardization and Simplification

The long-term approach to greater productivity is through the basic
review of product designs, resulting in their simplification and a greater
degree of standardization without loss of quality and performance.
The short-term approach to the same end is from work-study, which
secures the adoption of improved manufacturing methods, increased
mechanization and reduced material handling, generally requiring
only minor, if any, changes in design. The application of good design
technique facilitates production and secures labour cost savings,
without increasing the cost of design work or incurring costs for

.
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additional facilities, such as special jigs and fixtures in order to obtain
manufacturing economies.

Standardization and simplification are important factors in securing
cost reduction, and it is unfortunate that this is not more widely
realized in practice. Standards are creative in establishing the general
use of