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12 Marketing Management

and nature of leisure time, changes in attitude towards health and
lifestyles, improvement in education, changes in attitudes towards
family roles, changing patterns of work and equal opportunities. In
some countries, the religious environment might also be a source of
opportunities or threats to companies doing business there.

B Technological factors concerning such matters as the Internet,
automation, new methods of travel, computer-assisted telephone inter-
viewing, electronic point of sale, new materials and more powerful
computing methods. All of these can have a direct influence on the
marketing firm, particularly if its own methods of production, or the
products/services that it produces, are directly affected by, or actually
form, an integral part of the products that it offers to customers. This
may be extended to PESTLE, which also covers legal, environmental\

and ecological factors. S
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opportunities;

B view and organize its marketing activities from the consumer’s point of
view;

B identify, serve and satisfy a defined set of needs of a defined set of
customers;

B continually seek product improvements;

B continually develop and improve the way in which products are
presented and distributed to customers;

B operate on the basis of clearly defined plans and targets; and

B exercise control to ensure that the required results are achieved.

and exploiting marketing
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Product Life-cycle Analysis 17

ACTION

As a result of the analysis the following are actions that can be taken to
ensure that a favourable trend continues or to arrest a decline by recycling.

Introduction stage

B Increase advertising and promotional expenditure to accelerate growth.
B Adjust prices to increase penetration.

B Adjust promotional message and sales approaches in response to

analysis of consumer reactions.
B Improve product features in response to initial consumer reaction.

Growth stage

Modify product characterlstl
Extend market into
Develo han

Reduce tract the nex ag:e sensitive buyers.

Maturity stage

Find new market segments and customers.

Reposition brand to appeal to a larger or faster-growing segment.
Encourage increased usage among existing customers.

Modify product characteristics — new features, style improvements.
Modify marketing mix, eg cut prices, advertise or promote more aggres-
sively, move into higher-volume market channels.

Decline stage

B Maintain brand in the hope that competitors will withdraw their
products.

B Harvest brand, ie maximize profits by reducing costs but keeping up
sales pressure.

B Terminate and withdraw the product.

BENEFITS

The main benefit of product life-cycle analysis is that it forces the company
to recognize what is happening to its product in the marketplace over

Improve quality. ( Om N .‘ 65
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18 Marketing Management

time. Forecasts can be made of future trends and the likely impact of
competition. The strengths and weaknesses of the company’s product are
identified so that the former can be exploited and the latter overcome. Life-
cycle analysis is a continuous process which enables the company to
review its marketing mix on the basis of a better understanding of the
performance of its product.
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Again, this approach is also used in manufacturing and takes no account of
demand.

Marginal pricing

Marginal pricing fixes the selling price of additional units by reference to
the marginal cost of manufacturing each unit.

The theory of marginal pricing is that, after a company’s total fixed and
variable costs have been covered by the existing volume of production, the
cost of producing an extra unit — of marginal production — will only
be the total variable cost of producing and selling it. In such circumstances,
the selling price of additional goods can be reduced, if necessary, to match
the total variable cost without any loss to the company. Any amount b
which the selling price exceeds the variable cost of margin !gﬁ
then an extra or marginal contribution to the comp Ak_
fixed costs. Again, this is a manufacturing app “

Break-even an @\N “( 38 0‘ ©
Break-eve Xyguses the conr? ga@even chart to develop a

system of tdrget pricing in which th® company tries to determine the price
that will produce the profit it is seeking. Although profit related, this form
of pricing is based on an analysis of total costs, upon which is superim-
posed an assessment of total revenue.

Break-even analysis determines fixed and variable costs and enables the
price-setter to investigate the profit implications of alternative price—
volume strategies. As illustrated in Figure 4.1, a break-even chart repre-
sents the following elements of costs and revenue:

total revenue

break-even point -

variable costs

total costs

_______ D T
_ ]ﬁxedcosts

units

Figure 4.1 Break-even chart

a\e
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32 Marketing Management

Method

A decision is required about which of the following market coverage
strategies will produce the best results:

B Undifferentiated marketing — ignoring segments and attacking the
whole market, aiming to satisfy the common needs of customers.

m Differentiated marketing — operating in several segments of the market
and designing separate offers for each.

B Concentrated marketing — aiming for a large share in one or a few
segments.

The decision will be influenced by the following factors: C(
\S-
B Company resources, which will determine the exten of @e&&‘
achievable. ﬁ

B Product and market homogeneity - th eheous t %%7
or market, the greater the pres u 1 ferentia t&g

B Product stage in th JENN 1ght be appr é or wide
covera \f{ ages and to segments as the
produ@ P

® Competitors’ segmentatlon stra¥egies — the company may wish to target

market segments neglected by competitors.

Target marketing strategies
The following strategies can be adopted for target marketing:

B Differentiated, where there are multiple marketing mixes for different
market segments.

m Undifferentiated, where there is a single marketing mix for all customers.

m Concentrated, which has one marketing mix for a segment of the entire
market.

® Custom, which attempts to satisfy each customer’s needs with an indi-
vidual marketing mix.

BENEFITS

Target marketing processes identify the particular direction the company
wants to follow in accordance with its understanding of market segmen-
tation. It leads to the development of market positioning strategies.
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consumer to advertisements (termed ‘off the page’) or direct mail shots. A
key ratio in such instances will be cost per order (CPO).

Media planning
The media planning process consists of the following steps:

1. Appraisal of:

sales trend data;

brand share data;

market seasonality;

competitive advertising patterns;

purchasing or usage profile by demographic group; and

results achieved from other campaigns. e&@_\e .

2. Budgeting, which will take into account the appralﬁ

mentioned earlier. ’(
3. Planning, which may follow the ocess and si pl 5

concerned with deciding do Q

the planning proce @\dﬁate changes_in 5%1 empha51s
that co xug\ tiong will take into
accoun“@; ersto the followmé\

B Is national coverage required &r can a regional policy be adopted?

B Does advertising need to be more or less continuous, or can a burst
strategy be effective within the peak sales seasons?

® Which target group or groups need to be covered?

B Js heavyweight activity required at the beginning of the campaign to
either launch or relaunch the product or the advertising idea?

® Which medium or media mix is required to ensure optimum commu-
nication of the advertising?

B What is the weight of advertising required in each medium from
both a communication and a competitive point of view?

4. Buying — using negotiating skill, research backup and ‘muscle’ to nego-
tiate the best terms with the media.

5. Evaluating. There is no simple method of measuring the effectiveness of
an advertising campaign except, of course, indirect response where
coupons and orders can be counted. In this field, ‘split-run” tests can be
run in certain media where different offers or styles are tested in
alternate (A or B) copies and the results can be compared directly.

In more conventional advertising the most commonly used methods
include market research and sales analysis. Market research involves
general research into consumer attitudes and responses, or particular
research into the reaction to an advertisement (reactions to proposed
campaigns can be pre-tested by qualitative research). Sales analysis is
used especially when area tests are conducted for new products or new
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BENEFITS

A marketing information system provides invaluable inputs to the
marketing planning process. It acts as a control mechanism as customer
reactions are also fed into it from market intelligence, the field sales force
or marketing research. Information on sales analysis is fed into the system
so decisions can be made as to whether or not forecast sales are being
achieved.
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Field Research

©
e\l\GENNl ({3 ’(A‘O‘

Field reseaich is the conducting E investigations by direct contact or
observation to collect fresh information about the attitudes and behaviour
of consumers and industrial buyers. It deals especially with:

1. the factors underlying choice and preference;
2. reactions to new product concepts and offerings; and
3. user and non-user profiles.

It also assists in evaluating the effectiveness of alternative channels of
distribution. It is to be distinguished from desk research, which simply
uses published or otherwise available information.

TECHNIQUES

The principal techniques used in field research are:

. Sampling.

. Observation.
Questionnaires.
. Interviewing.
Panels.

. Attitude scaling.

U W
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five-point scale on which end points are defined by pairs of adjectives,
eg strong-weak, good-bad. Numerical values are then assigned to the
scale positions so that comparisons can be made between various
brands or between users and non-users of a brand. This is one of the
most popular methods because the scale is fairly easy to construct and
analyse.

BENEFITS

The benefits of a properly conducted field survey are:
1. specific information is obtained about the dynamics of consurﬁ'\

behaviour;
2. attitudes to new and existing products can be me @&
3. from this factual information on behav1o s, concl

can be reached on shapimarlﬁ ies Oﬁlwé ar @’(

problems.

prev\© pa@e

(;(
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The process of marketing planning is also described in a model called
APACS (Adaptive Planning and Control Sequence) developed by the
Marketing Science Institute which sets out the following stages:

Step1. Define problem and set objectives.

Step 2. Appraisal using SWOT analysis.

Step 3. Determine the tasks to be accomplished and identify the means to
achieve these aims.

Step 4. ldentify alternative plans and mixes.

Step 5. Estimate the expected results arising from implementation of the
alternative plans.

Step 6. Managerial review and decision.

Step7. Feedback of results and post audit.

Step 8. Adapt programme if required. sa\

The sequence of activities required by these OCN strated ’(
Figure 17.1. (’(\ B

W YO
preV\ e 8°

The analytical stage of marketing planning requires an appraisal of:

1. the current situation: strengths and weaknesses;
2. marketing threats and opportunities; and
3. future trends.

The current situation
This is analysed under the following headings:

1. Corporate position:

B Thebusiness the company is in and the salient features of that business.

B The company’s overall objectives, explicit or implied.

B The company’s resources — productive, technical, financial and
marketing, and their strengths and weaknesses.

B The policies of that company, explicit or otherwise, with regard to
the use and development of these resources.

B The special skills or competences possessed by the company.

2. Marketing description:

B Definition of the market and each of its segments.
m Current size of the market in units and sales revenue for the whole
market and each segment.
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might, in its narrow sense, be indifferentiable, an individual supplier
may differentiate his or her product from competitive offerings through
service, product availability, and brand image, and differentiation in
one respect or another is the basis for developing a market franchise
(E Raymond Corey).?

B The main job of distribution is not to get rid of what production makes;
itis to tell production what it ought to make (Lyndall F Urwick).*

B A product is, to the potential buyer, a complex cluster of value satisfac-
tions... a product has meaning only from the viewpoint of the buyer or
the ultimate user. Only the buyer or user can assign value, because
value can reside only in the benefits he or she wants or perceives
(Theodore Levitt).?

THE COMPONENTS OF PRODUW@ ‘
Product planning requlres dec151on @mmon on: 65’(
the product li \

BN o age °

packaging;
new product development.

G D=

PRODUCT LINE ANALYSIS

A product line is a group of products that are closely related, either
because they have similar characteristics or because they are sold to the
same type of customer. Cars would be one product line in a vehicle manu-
facturing company.

Product line analysis involves looking at, first, the viability of each indi-
vidual product using product life-cycle analysis techniques. Second, product
line analysis considers the length of the line. The line is too short if profits
can be increased by lengthening it; too long if profits can be increased by
shortening it.

Product line analysis will lead to decisions on the extent to which the
company wants to:

B extend the product line into the higher or lower end of the market; or
B concentrate in the higher, middle or lower end of the market.

It will also determine policy on the extent to which it is necessary to increase
the differentiation of products in the line to increase or maintain sales.
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DEVELOPING A WEBSITE

The stages of developing a website are:

1. Create interest — the aim is to attract interest (to provide a "hook’) that will
generate visits and sales.

2. Design —the design of the site should be attractive, but it is equally, if not
more, important to ensure that it is easy to navigate. Users must be able
to register easily, to find what they want to know quickly, and to place
orders or ask for information without getting lost in a complex sequence
of actions. Care should be taken over the design of site maps that guide
users from one part of the site to another. (

3. Develop content — the language should be informal and the text needs t \e C
be broken down into easily assimilated chunks. The patlen ?,
visitors is limited and if there is too much 1r1d1ges i@ﬁ'l 1

move on.

4. Programme — the site needs to bep @1 tdenable a we w@
to use animation, V1d£0 x dio fi S fects

can be added and e programmed t eractlve Itis

import xi e downl m;@ T to be user-friendly,

howev? the simplest ? ay sometimes be the best.
Systems need to be set up for handling transactions.

5. Maximize traffic — the site should be indexed and cross-referenced so that
it is flagged up by the major search engines used by potential
customers.

6. Financing — finance has to be obtained to fund the development of the
website. Static pages (with no interactive elements) are cheaper. The
costs will include the design of the site, expenses incurred in inputting
material and agency fees.

BENEFITS

The benefits of web marketing are clearly the ability to gain access to many
more customers, to enhance brand or company image and to generate
interest and sales.

REFERENCE

1. Davis, ], A Guide to Web Marketing, Kogan Page, London 2000.



92

Marketing Management

N =

the integrated approach to marketing, service and quality provides a
firmer basis for achieving sustainable competitive advantage; and

the importance of quality and service support is made absolutely clear
to all staff.
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Database Marketing

o N
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Database \gketmg uses inform 10 n a computer database about
existing or potential customers in such a way as to improve the effec-
tiveness of the marketing and selling activities of the business.

A database is a set of data entries which is held on a computer and
organized by a software package. It enables users to relate, collate,
summarize and reproduce the data entries in accordance with defined
parameters and criteria.

OBJECTIVE

The objective of database marketing is to exploit information held about
customers in a way which maximizes the value of such information as a
means of targeting them in accordance with their needs and buying habits.

APPLICATIONS

Database marketing is associated primarily with direct mail, which is a
method of selling goods or services by means of communication to indi-
viduals through the post. Database techniques also offer a means of
defining and refining markets.

More specifically, database marketing enables business to:
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attached to individual households in the district and sales can be
targeted to those who, on the balance of probabilities, are potentially
the most responsive customers.

Psychographic data — information about the personal characteristics of
customers covering such items as their household, their possessions,
their interests and their buying behaviour.

Information sources

The main information sources are as follows:

Customer data. Obviously, this is collected from records of sales transac-

precisely what data is required and modify the data- proces

tions. When designing the database it will be necessary to spec1fE \e C(

accordingly. It will be essential to provide precise
done through a specialized computer bure

Demographic data. This can be obtai T@mnws Itisn 3%)
analyse each enumera\tl ﬁ-n allest %h @g lock
of census data) é mograph roa‘d&b aracteristics
of resid tr ct. Thi rately describe every
househ?b t will probably %ﬂ ff1c1ently large proportion of
them to justify targeting sales'to all residents in accordance with the
overall profile. Organizations such as Acorn can provide demographic
profiles of their clients’ customers.

Psychographic data. This can be provided by organizations such as
Behaviour Bank and Lifestyle Selector. They obtain their information

through surveys which involve the completion of questionnaires by
people and their subsequent analysis.

Setting up software systems

A database marketing system is often founded on some form of DBMS
(database management system) upon which is built whatever application
software is required. This software can be obtained from a software house
as a package, or it can be custom-built by a software consultancy.

BENEFITS

The benefits of database marketing are:

the ability to generate business at a lower cost per order;
an increase in the productivity of sales representatives and assistants; and
the capacity to respond more accurately to customer needs and wants.
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Table 26.1 Typical operations decisions

Decision area

Typical operations decisions

Strategic decisions
Business

Product

Process

Location

Capacity

Quality management
Other organizations

Tactical decisions
Layout

Product planning
Structure

Quality assurance
Logistics
Maintenance

Staffing

Technology
Procurement
Make/buy

Operational decisions
Scheduling
Inventory

Reliability

Maintenance
Quality control
Job design

Work measurement

What business are we in?

What type of products do we make?

How do we make the products?

Where do we make the products?

How big should facilities be?

How good are the products?

What are our relations with other organizations?

How should we physically arrange operations?
When should we introduce a new product?
What structure do we give the organi t1
process? ﬂ
How do we achieve pl ht

ﬁ oducts7
maintain d%%a

X&]lace it?

\13 many C@ enfploy and what skills do
they need? ?ﬂ
What level isbest for planned production?
How do we organize purchasing?

Is it better to make or buy components?

How should we

In what order should we make the products?

How much should we order and when should we place
orders?

How often does equipment break down: what can we do
to improve this?

When can we schedule maintenance periods?

Are products reaching designed quality?

What is the best way to do an operation?

How long will operations take?
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Using Operations to Gain c
a Competitive Advang{gga\e-
65!

(

Almost every organization faces competition from other organizations
that make — or could start to make — similar products. To be successful, an
organization has to develop its strengths into a distinctive competence
that gives it a sustainable competitive advantage.

COMPETITION AND PRODUCTS

Organizations remain competitive by supplying products that customers
buy in preference to any alternatives. The operations strategy gives the
general concepts for these products and the processes used to make them.
The next stage is to add some details to the concepts.

Unfortunately, when we begin to move beyond the general concepts, we
quickly meet problems. The first is the obvious difference in the viewpoint
of customers and the organization. Customers would like to buy high-
quality products with lots of features at very low prices — but organizations
would like to make standard products, with few features and higher prices.
This is a common theme for operations managers, who are constantly
searching for the best compromise between conflicting goals.

Not only do customers and producers want different features in their
products but each customer frequently wants a different product. Some
people want clothes that are very fashionable, others want them to be



132 © Operational Management

COSTS, REVENUE AND PROFITS DURING
THE LIFE CYCLE

Before a new product is introduced, the organization spends money on
research, development, design, planning, testing, setting up new facilities
and so on. These costs have to be recouped from later income.
In the early stages of the life cycle the unit costs are high. This is
mainly because low-volume processes are expensive — but the organi-
zation may also try to recover some of the development costs by
assigning them as overheads on early sales. At this stage the profit on
each unit may also be high, as customers are willing to pay a premium to
get a new or novel product. Total revenue is limited by small sales, a C(
shown in Figure 29.3. S\e

Revenue begins to rise when the product moves frqm
ﬁ unit ca

the growth stage. At this point the development co ed an

the product starts to make an overall rof

as customers still view the pr and are 111 g
reasonably high price t‘eﬂ)ﬁdtl competltl oduction
equlpmev Y(e ‘

Demand L~ ‘\
/ N ~
Time
Costs /-\\
Time
) \
Revenue /_\\
// [ >
Time
) \
Net profit /\\
/ N
_/ Time

Figure 29.3 Cost, revenue and profit during a product life cycle
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100%

Proportion of ideas remaining

20%

Initial
screening
Technical
evaluation
Commercial
evaluation
inal product
Mopment

(N}
P (1@&3} \E%Oforlgges re 5

m Ifitis an old idea, why has the drganization not made it before?
B Are there problems with patents or competitors?
B Are developments likely to overtake the product?

More specific questions about the product:

Is the proposed design technically feasible?

Can it be made with available technology?

Would it fit into current operations?

Does the organization have the necessary skills and experience?
Is there enough capacity in operations?

Prototypes and trials help with these decisions and suggest modifications
to the initial designs. At this point, the initial designs for the process are
also considered.

Stage 4: commercial evaluation — market
and financial analysis

If the product passes the technical evaluation, it moves on to a commercial
evaluation to see whether it will make a profit. This stage removes
products that:
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B customers will not buy;

are too similar to existing products;

are so different from existing products that customers will not accept
them;

are in a rapidly declining market;

do not fit into existing strategies;

will not make enough profit, or have margins that are too small;

need too much capital, or have poor returns on investment;

have too high production or operating costs.

This stage builds a commercial case for continuing development of
the product. If this case is sound, the product moves forward to full
development.

Stage 5: final product developﬁg 652%7

Products that pass the feasibility stuﬁxn 0 mal

This is where all the lesso prev10us 3zs‘ofet th the
results from cus \,é and any ot formation, are
used in P ‘ %llgns T % ges from a prototype or
concept mhodel to the final fo tomers will see. This design
describes the overall package, including the design of any goods, the
services offered, materials used, quality measures, and everything else that
forms the final product package. This stage also finalizes the details of the
process used to make the product.

Stage 6: launch of product

After the development, production starts and the organization offers its
new product to customers. This is the first chance to see if the planning has
worked and the product will actually be a success. Many products are not
successful and are quickly withdrawn. Very few of the initial ideas —
perhaps one or two per cent — go through all the stages of development to
the point where they are launched on the market. Even fewer become
successful products.

CONCURRENT DEVELOPMENT

The six stages described above are carried out roughly in order, but there
can be a lot of cycling and repetition. If, for example, the results of the
commercial evaluation are unclear, the organization might adjust the
designs and initiate a new technical evaluation.
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B consumers have become accustomed to high-quality products and will
not accept anything less;
B high quality reduces costs.

This list shows why organizations must make high-quality products. If
they make poor-quality products, customers will simply move to a
competitor who is better at meeting their expectations. Although high
quality will not guarantee a product’s success, low quality will certainly
guarantee its failure.

Long-term survival, coming from satisfied customers, is the major
benefit of high quality. Other benefits include:

B higher customer satisfaction;

B less waste and increased productivity; sa_\
B lower costs and improved profitability; “e
B reduced warranty costs;

B elimination of procedures for corr ﬁ‘xg\ .‘s
B reduced admlmstratlon costs sto ‘1
B reduced 11ab111ty fQr ‘ ’)r

B competi# \l omin @me eputation;

® larger share with less t eting;

B enhanced motlvatlon and mordle of employees;

B removal of hassle and irritants for managers.

COSTS OF QUALITY

One interesting point from the list above is that higher quality reduces
costs. At first this seems to go against the traditional view that increasing
quality can only be bought at increasing cost. If you look at the wider costs,
however, you see that some actually go down with increasing quality.
Suppose, for example, you buy a washing machine with a faulty part. You
complain, and the manufacturer arranges for the machine to be repaired.
The manufacturer could have saved money by finding the fault before the
machine left the factory — and it could have saved even more by making a
machine that did not have a fault in the first place.

At this point we should look at the costs of quality in a little more detail.
There are four components to the costs of quality — for prevention,
appraisal, internal failure and external failure.

Prevention costs are the costs incurred to prevent defects occurring. The
quality of a product is largely set at the design stage, so the best way to
guarantee high quality is not by inspections during the process but by
designing a good product in the first place. Prevention costs cover all
aspects of quality that are designed into a product. They include direct

5’(
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Cost

Total quality cost

Failure cost

Minimum cost

Prevention and appraisal cost

qieW \
nggsn Mznzmu@s g Verfect quality

per cent of sales — with the failure costs being highest. Plotting these
components gives the results shown in Figure 31.1. The failure costs are so
high that organizations clearly want to avoid them, and the best way of
doing this is to make products without defects — in other words, to make
products of ‘perfect quality’, where every unit is guaranteed to be free of
any faults. This is the idea of fotal quality management, which is described in
the next chapter.

FURTHER READING

Ho, S, Operations and Quality Management, International Thomson Business
Press, London 1999.

Kehoe, D F, The Fundamentals of Quality Management, Chapman & Hall,
London 1996.

Whitford, B and Bird, R, The Pursuit of Quality, Prentice-Hall, London 1996.
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Table 32.1 Different attitudes introduced by TQM

Criteria Traditional attitude New attitude with TQM
Importance: quality is a technical issue quality is a strategic issue
Cost: high quality costs money high quality saves money
Responsibility: ~ quality assurance department ~ everyone in the organization
Target: meet specifications continuous improvement
Measured by: average quality level zero defects

Emphasis: detecting defects preventing defects

Attitude: inspect quality build quality

Defined by: organization customers

changes and developing his ideas of TQM. During this time he compiled a
list of “14 principles’. s

Deming’s 14 principles NO‘G

1.
2.

3.

O 0N

10.
11.
12.
13.

14.

Create constancy of p satpw x Qduct % Q“
Refuse to acce vels of mlstak%:@ cts and
errors ‘ é

Stop d@n ing on mass 1ns@|@@oulld quality into the product
in the first place.

Stop awarding business on the basis of price only — reduce the number
of suppliers and insist on meaningful measures of quality.

Develop programmes for continuous improvement of costs, quality,
productivity and service.

Institute training for all employees.

Focus supervision on helping employees to do a better job.

Drive out fear by encouraging two-way communication.

Break down barriers between departments and encourage problem-
solving through teamwork.

Eliminate numerical goals, posters and slogans that demand improve-
ments without saying how these should be achieved.

Eliminate arbitrary quotas that interfere with quality.

Remove barriers that stop people having pride in their work.

Institute vigorous programmes of lifelong education, training and self-
improvement.

Put everyone to work on implementing these 14 points.

Deming’s 14 points suggest a new way of thinking in organizations. They
emphasize the fact that managers are in control of the organization, and
are responsible for its performance. The process is really in two parts: the
system over which managers have control, and which contributes 85 per
cent of the variation in quality; and the workers who are under their own
control, and who contribute 15 per cent of the variation in quality.

ACAY
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CAUSAL FORECASTING

Causal forecasting looks for a cause or relationship that can be used to
forecast. The sales of a product, for example, might depend on the price
being charged. If we can find the relationship between the price and sales,
we can use a proposed price to forecast expected sales.

The most widely used form of causal forecasting is linear regression,
which finds the line of best fit relating two variables. Then a typical result is:

Forecast sales = (125 + 12) X advertising costs

The calculations for this are fairly straightforward, and Figure 34.3 shows a
typical spreadsheet of results.

®D 1

Inspection Defect Forecast Summary output Y. o
0 92 95.9 \-V
1 86 88.0 egre.
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Figure 34.3 Example of a spreadsheet printout for linear regression
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There are several extensions to simple linear regression, including
multiple regression and non-linear regression.

PROJECTIVE FORECASTING

Projective forecasting examines historical values for demand and uses
them to forecast the future. Some simple methods include the following:

B Simple averages. This simply takes the average of past values as the
forecast for the future. The average number of people attending a
conference in the past, for example, might give a reasonable figure for
next year’s attendance.

B Moving averages. Usually only a certain amount of hist
relevant to future forecasts, and all observat1ons me spe
ified age can be ignored. A movin averam nm to
the average demand over the s€ sa for &g @
any older data. %§

B Exponential s o ential smoo g i b n the idea that
as dat@: ey be % nt and should be given less
weight¥We can get thls dechﬁﬁ" using only the latest demand
figure and the previous forecast. To be specific, a new forecast is calcu-
lated from:

New forecast = (« X latest demand) + [(1 — ) X last forecast]
where o is a smoothing constant that takes a value of around 0.1.
These three methods can give good results when demand is fairly stable,

but they need adjusting for more complicated patterns, such as seasonality
or trend. There are several ways of doing this, and the most common:

B separates the overall demand into different components such as under-
lying demand, trend, seasonality, and cyclical factors;

B forecasts each of these separately;

B recombines the separate results to give the final forecast.

FURTHER READING

Jarrett, ], Business Forecasting Methods, Blackwell, Oxford 1991.
Pecar, B, Business Forecasting for Management, McGraw-Hill, London 1994.
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rated by stocks of work in progress, as shown in Figure 35.1. If the process
is a service, then the customer becomes involved earlier and we have the
system structure shown in Figure 35.2.

WORK STATIONS

Operations along the process are divided into a series of stages, each of
which uses resources, such as the machines in a production line, to add
value to the product. These stages are known by different names, but are
commonly called work stations. Each work station might consist of a single

l Suppliers I

Figure 35.1 Typical structure of a manufacturing process

Stocks  Operations
>( ) —>O—> —>O>

Figure 35.2 Customers are more involved in service processes
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Automation in -
Manufacturing Qtesa\ ‘

. 5
e\N
previ o

Organizations can often improve their performance by using a more auto-
mated process. Some types of automation, such as industrial robots, are
clearly more common in manufacturing than services. This chapter
describes some types of automation for manufacturing, and the next
chapter looks at the automation of services.

COMPUTER-AIDED MANUFACTURING

Many people think of automation in terms of assembly lines making cars.
These are examples of fixed or hard automation, where specialized
equipment is dedicated to making a single product. The process typically
has a conveyor moving units along a fixed path between single-purpose,
highly specialized machines. The result is an efficient process with little
flexibility, of the type that is suited to high-volume production.

A lot of work has been done trying to make high-technology processes
more flexible, so that they can be used for lower volumes. The aim is to
combine versatility with efficiency to give flexible or programmable
automation.
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NUMERICALLY CONTROLLED MACHINES

Flexible automation for intermittent processes became possible in the
1950s with numerically controlled (NC) machines. These were originally
general-purpose machines that could do a series of tasks without any
intervention by an operator. Paper tapes or cards controlled the machines
and they could be reprogrammed quickly by simply replacing the tape.
Magnetic tapes replaced paper tapes for the control of NC machines,
and these, in turn, were replaced by microprocessors. Each of these
computerized numerically controlled (CNC) machines is controlled by a
dedicated computer, and can do a long series of operations without inter-
ruption. These standard machine tools are the most widely used form of

automation in manufacturing. They have the advantages of being fa t\

flexible, giving consistent quality, low unit costs, and being a%ﬁ
ork

variety of complicated work. Operators do not do a Q
but they still have to load and unload the m unl’fs( n‘6

adjustments, change the progr amm_‘ Y‘@
Cma\_lé D\@Q@@J CTURING

Systems where computers assist in the actual manufacturing are called
computer-aided manufacturing (CAM). Computerized numerically
controlled machines were the first step in this direction, and the next step
came in the 1960s with industrial robots. These are usually stationary
machines that have programmable arms (or manipulators) with a hand (or
effector) at the end. They were first used for welding and paint spraying in
car assembly lines, but their costs fell and they have become common for a
variety of simple jobs. They are particularly useful for reaching places that
are difficult for humans to get at, and for handling dangerous substances,
such as explosives, poisons, hot metal ingots or radioactive materials.

FLEXIBLE MANUFACTURING SYSTEMS

The next type of automated production is flexible manufacturing systems
(EMS). These combine the computers that control each piece of equipment
(CNC machine or robot) so that a number of separate machines are under
the control of a central computer. This computer finds the best production
schedule, and coordinates operations to achieve this. It also controls the
flow of materials, typically using wire-guided vehicles to move products,
components, materials and tools between machines. Automatic loading
and unloading stations transfer the materials between the transport
system and manufacturing equipment. The essential parts of FMS are:

e .Cf
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Automation in Services

Services p?lde the intangible Q a‘ ducts — the parts that are not

goods, but that still give benefit to customers. In recent years many
services — particularly communications and information processing — have
undergone a major transformation as they moved from manual to auto-
mated processes.

BACKGROUND

Improvements in electronic communications and information processing
have allowed many services to move from manual processes to automated
ones. Banking, for example, has become more efficient and cheaper as its auto-
mated systems evolved. Unfortunately, many services — like those given by
dentists, lawyers, accountants, hairdressers and taxis — are highly customized
and are made either singly or in very small batches. These inevitably have
high costs. Organizations have tried many ways of reducing these costs by
standardizing products and introducing mass processes. The result is that
people receive services that are less personal but are a lot cheaper. Once the
mass processes are in place, they can introduce automation to work on:

customers themselves;
customers’ goods;

information;

some other aspect of the service.
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One warning is that a measure should not be used simply because it is easy
to find, or because it shows the organization in a good light. On the other
hand, an organization should not ignore important aspects of performance
such as staff morale because they are difficult to measure.

FURTHER READING

Belcher, ] G, Productivity Plus, Gulf Publishing, Houston 1988.
Kaplan, R S, Measures for Performance Excellence, Harvard Business School
Press, Boston, MA 1990.
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6\’ \GEHNl Qlé ’ZL
Absolute gsures of performaP @' tle useful information. It is

usually much better to use the measures in some form of comparison.
There are several standard methods of comparison, of which the most
popular is benchmarking.

COMPARING PERFORMANCE

The last chapter showed how measures of performance should give a
reasonable view of an organization’s operations. These measures can be
used to:

B see how well objectives are being achieved;

B compare the current performance of the organization with its
performance in the past;

B make comparisons with other organizations that have similar operations;

B compare the performance of different parts of the organization;

B help with decisions about investments and proposed changes to the
process;

B measure the effects of changes to operations;

B help with other internal functions, such as wage negotiations;

B highlight areas whose performance should be improved.

It is clear from this list that measures of performance are normally used for
some kind of comparison. Absolute measures often have little real
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B storage — where products are put away until they are needed;
B delay — where products are held up;
B inspection — which tests the quality of the product.

Then a standard analysis of the process involves six steps. The first three
of these describe the current process, while the last three look for
improvements:

1. Look at the process and list all the operations in their proper sequence.

2. Classify each step according to operation, movement, storage, delay
and inspection. Find the time taken and distance moved in each step.

3. Summarize the process by adding the number of each type of oper- (
ation, the total time for the process, the rate at which each 0perat1on is C
carried out, and any other relevant information. \

These three steps give a detailed description W& exa 6’(
of the resulting chart is shown in Flg&%{@mﬂ part of the

looks for improvements ;o the, piofes

P | \
Process cifam) { kPaMt 421/302_, A
il Yhet v
RCHERE
b1 st o
g E § E’ g Time | Distance
Step number Description 3 = 3 & | (mins) | (metres) |C t:
1 Fetch component X 2.5 50
2 Put components on machine X 2
3 Start machine X 1.2
4 Fetch sub-assembly X 3 40
5 Wait for machine to stop X 52
6 Unload machine X 2
7 Inspect result X 1.5
8 Join sub-assembly X 5
9 Move unit to machine X 2.5 25
10 Load machine to start X 2
11 Wait for machine to stop X 5
12 Unload machine X 14
13 Carry unit to inspection area X 2 25
14 Inspect and test X 5.2
15 Carry unit to finish area X 1.4 20
16 Finish unit X 5.5
17 Final inspection X 35
18 Carry unit to store X 53 45
Summary: #
Operations 7 19.1
Movements 6 16.7 205
Inspections 3 10.2
Delays 2 10.2
Storage 0 0
Totals: 18 56.2 205

Figure 41.3 Example of a process chart
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B Plan: look at the current operations, collecting data and designing
improvements.

B Do: implement the improvements.

B Check: see if the new operations actually bring the improvements that
were expected.

B Act: confirm the changes if they were successful, and make adjustments
if they were not.

As thisis a cycle that aims to bring a continual stream of improvements, the
next stage is to go back to the start and plan the next changes.

RATE OF IMPROVEMENT \ C(

Critics of kaizen and its incremental approach to c:hangﬁ%a &anually
tinkering with a process gives an impressio m aity*and lack le 6’(
ership. It might also move the o‘&ﬁ @t wron
attractive small change ck ¥hi way fo éh ams in
another directi m jor " criticism, at 1ncrementa1
changes d?t the root of ok for dramatic improve-
ments. If you have a fundamenta ss, then making small adjust-
ments will still leave you with a bad process. What you should do is stop
tinkering with the current process, and start designing a new, ideal one.
This would give a fundamental, sudden and dramatic change in operations,
typical of the breakthrough that comes when introducing new technology
(see Figure 42.1). The best known approach of this kind is business process
re-engineering (BPR). ‘Business process reengineering is the fundamental
rethinking and radical redesign of business processes to achieve dramatic
improvements in critical, contemporary measures of performance, such as
cost, quality, service and speed’ (Michael Hammer, 1996).

Business process re-engineering focuses the organization on the whole
process of supplying products for customers. This is not a new idea, and
BPR offers no new methods, but it is a useful way of summarizing several
related ideas. Some of its main principles are:

B organizations should concentrate on the whole process rather than on
the separate activities that make up the process;

B the process should be designed across functions and allow work to flow
naturally through the process;

B managers should strive for dramatic improvements in performance by
radically rethinking and redesigning the process;

B information technology is fundamental to re-engineering as it allows
radical new solutions to problems;

B work should be done where it makes most sense;
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Accept that the new methods are only temporary, and continually look for
further improvements.

FURTHER READING

Gouillart, F and Kelly, ], Transforming the Organization, McGraw-Hill, New
York 1995.
Hammer, M, Beyond Reengineering, HarperCollins, New York 1996.
Imai, M, Kaizen, the Key to Japan’s Competitive Success, McGraw-Hill, New
York 1986.
Robbins, H and Finley, M, Why Change Doesn’t Work, Orion Business C(

Books, London 1997. sa e .



216 © Operational Management

leave either dissatisfied customers or underused resources. If capacity is
less than demand, the organization cannot meet all the demand and it
loses potential customers. If capacity is greater than demand, the organi-
zation meets all the demand but it has spare capacity and underused
resources.

To match capacity and demand we can use the general approach to
planning described in the last chapter. Unfortunately, there are some
specific problems associated with capacity planning, including its discrete
nature and the timing of capacity changes.

Discrete capacity

Demand comes in relatively small quantities and can take almost a
value, but capacity usually comes in large, dlscrete amounts.

capacity can be increased by building another fa her
machine or employing another person. f oble
matching discrete capacity to conti x@ Suppose t

for a product rises steadﬂ% & P c1ty is pomt

but the increase screte ste % asic strategies

(1llustrat@\

B capacity can be more or lesEatched to demand, so that sometimes
there is excess capacity and sometime a shortage;

B capacity can be made at least equal to demand at all times, which needs
more investment in facilities and gives lower utilization;

B capacity can be added only when the additional facilities would be fully
used, which needs lower investment and gives high utilization, but
restricts output.

There is no way to avoid this problem, but managers need to find the
best alternative by balancing the costs and benefits. Factors that

encourage organizations to increase capacity early, as shown in Figure
44.1(b), are:

B uneven or variable demand;

B high profits, perhaps for a new product;

B high cost of unmet demand, possibly with lost sales;

B continuously changing product mix;

B uncertainty in capacity;

B variable efficiency;

B capacity increases that are relatively small;

B low cost of spare capacity, which might be used for other work.

The main factor that makes organizations delay an increase in capacity
until the last possible moment, as shown in Figure 44.1(c), is the capital cost.

eC(
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Should we use stocks to meet changing demand?

Should we use subcontractors to cover for peak demands?
Should we change the size of the workforce with demand?
How can we change work patterns to meet changing demand?
Are shortages allowed, perhaps with late delivery?

Should we change prices to adjust the demand?

Can we smooth demand by any other means?

STABLE PRODUCTION

An important question for aggregate planning is how much variatio C(
there should be in production levels — should production Change “\e

demand or should it be more stable? There are obvious ate
having stable production, including;:

planning and scheduling reso;r@%? @m 39 0“

the flow of products S

there are fe oduct ge
there i f ire and
employkees have regular wor

larger lot sizes reduce costs;

stocks can be reduced as there is less variation;
throughput can be faster;

experience with a product reduces problems.

Stable production has many advantages but it is not always the best
option. In practice there are three ways in which an organization can meet
uneven demand:

B Chase demand, where production exactly matches demand. This gives no
stocks, but the organization has to change production every period,
hiring or firing workers, changing production levels, and so on.

B Produce at a constant production rate, where production is constant at the
average demand for the planning period. Since demand is variable, the
differences between supply and demand are met by building or using
stocks.

B Have a mixed policy, which is a combination of the first two policies. Here
there are some changes in production rate, but not in every period. The
policy tries to compromise by having fairly stable production, but
reduces the inventory costs by allowing some changes. In practice, this
is the most commonly used plan.
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Figure 46.1 Designing a master schedule
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If this ratio is low, the time to complete the job is short compared with
the time available, and the job becomes urgent. If the ratio is high, there
is plenty of time left and the job is less urgent.

Other scheduling rules

These examples illustrate the type of scheduling rules that can be used.
There are many alternatives, and an organization might schedule jobs in
the order of least work remaining, fewest operations remaining, longest
first, least slack first (where slack is the time remaining until the job is due
minus the time needed for processing it) and so on. There is a huge variety
of simple scheduling rules, and more complicated ones to deal with
different circumstances.

Simple s X s can gl ‘e etter solutions might
need m ' plicated rules. T -d e combine a hierarchy of rules,
together with more formal andlyses and simulations. One method of
scheduling that has received a lot of attention was developed by Goldratt,
who described the theory of constraints. This concentrates on the capacity
of a process — particularly the bottlenecks that limit production. The only
way of increasing production is to remove the bottlenecks, but when one
bottleneck is removed another is created. The theory of constraints looks
for ways of improving efficiency by systematically removing the current
bottleneck.

Optimized production technology (OPT) is a software package that is
based on the theory of constraints. Like many similar packages, OPT is a
proprietary product and the details of its operations are not published —
but it is based on a series of well-known principles:

m Balance the flow through the process rather than the capacity. The
production schedule should give the best flow of products through the
process and need not keep all resources busy.

B The utilization of an operation that is not a bottleneck is not set by its
own capacity, but by some other operation in the process.

B Activating a resource (which means doing work that is really needed) is
not the same as using the resource (which might include work that is
not really needed at the particular time).

B An hour lost at a bottleneck cannot be recovered, and gives an hour lost
for the entire process.

tesa\
OPTIMIZED PRODL&TIW‘ Ag O_?YBB
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The aim of a planning control system is to monitor actual performance,
and allow adjustments when things do not go as planned. There are two
main parts to a system.

The first part records the progress of jobs and gives information back to
managers. It checks details of jobs” progress, and reports on times, effi-
ciency, productivity, utilization and other measures.

The second part occurs when circumstances change or there is some
disruption. Then the control system adjusts the schedules, or takes
whatever action is necessary to allow revised plans.

Essentially the control system feeds back all information that managers
need to see how operations are going, and whether they need to make any
adjustments or more severe changes. To be more specific, the control
system:

B ensures that jobs are scheduled according to plans i a

B warns of problems with resources, dehve dates ’l

B makes sure that materials, equl ra rs are ava %5
each job;

B assigns ]obs to speci nd set dehvery

B check Ve throu

B makes stments as @

m allows rescheduhng if there major 1srupt10n to plans;

B gives information on current act1v1t1es

B gives feedback on performance.

Associated documents

Many control systems are based around a dispatch list. This shows the
schedules as an ordered list of the jobs to be done each day, their impor-
tance and how long each will take. In essence, the control system keeps a
check of this list, and makes sure that each job is done at the planned time.
Other inputs to the control system might include stock levels, bills of
materials (which list all the materials needed for a product), routes that
products move through equipment, and delivery dates for specific jobs.
The main outputs from a control system are status and exception reports —
they show what should be happening and what is actually happening.
Some organizations link the control system to an input/output report,
which keeps a check on the units entering an operation and those leaving.
Obviously these should match or work is accumulating somewhere.

Control and planning

In principle, planning is done before operations, and then control takes
over while the operations are actually being performed. But suppose, as

sa\
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often happens, there are discrepancies between plans and actual
performance. Then the control system reports these, or it might take a
more active part in overcoming the problems. It might, for example,
suggest revisions to the schedules, or actually do the rescheduling. In such
cases, there is not really a clear separation between planning and control,
and the two functions tend to merge.

FURTHER READING

Browne, J, Harhen, ] and Shivnan, J, Production Management Systems (2nd
edition), Addison Wesley, Reading, MA 1996. C(
Sink, D S, Productivity Management: Planning, evaluation, control a»é-\e .
improvement, John Wiley, New York 1985.
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Continuing this line of reasoning, the approach could design schedules
for equipment, people working on the process, cash flows, and many
other resources. Eventually the master schedule could form the basis for
planning most of the resources used in a process. This is the aim of MRP II.
Its purpose is to synchronize all of a manufacturer’s operations to achieve
the production described in the master schedule.

Manufacturing resource planning II is an integrated system, with all
parts linked back to a production plan. In practice it is very difficult to get
this level of complete integration. Most organizations do not attempt to
develop full MRP II but use parts of the system — perhaps controlling
physical distribution through distribution resources planning.

e .Cf

ENTERPRISE RESOURCE PLANN s‘a,\

Manufacturing resource planning II can pr s or a
range of resources, and in its c Chedules m
resources within an organlz ti 1 c centrates oper-

ations. Many orga gruze that the ore eff1c1ent
operatio §t eir syste 1tles — and organiza-
tions — wihin%he supply Chalr@ ords, organizations along the
supply chain cooperate, exchtinge information and integrate their
systems. A single organization can get benefits by using MRP II to plan its
operations, but it can get even more benefits by extending this approach to
suppliers. This is the basis of enterprise resource planning (ERP).

Enterprise resource planning extends MRP II to include more functions,
particularly those that involve interactions with other organizations. It
extends the MRP systems to include a series of suppliers and customers
along the suppy chain. Then the production plans of a supplier are co-
ordinated to the precise requirements of its customers.

Enterprise resource planning relies on trust and a free flow of infor-
mation between organizations. Even then, the resulting systems can be
extremely complicated. It is fair to say that ERP is currently still being
developed and is not widely used.

FURTHER READING

Luscombe, M, MRP II: Integrating the business, Butterworth-Heinemann,
London 1993.

Wallace, T, MRP II Making it Happen, Oliver Wight, Essex Junction, VT 1990.

Wight, O W, Manufacturing Resource Planning: MRP II, Oliver Wight
Publications, Essex Junction, VT 1984.
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whatever action is needed to overcome the differences. This will allow
them to eliminate stocks and have operations done just as they are needed.

You can imagine JIT on a car assembly line. Just as the chassis moves
down the line to a work station, an engine arrives at the same point and is
fitted. This is repeated for all parts. As the car body arrives at another work
station, four doors also arrive and are added. All the way down the line
materials arrive just at the time they are needed, so the car is assembled in
one smooth process.

EFFECTS OF JIT

JIT has much wider effects than simple stock control, and really 1nvolv \e C(
change in the way an organization looks at its operations. I
described it as ‘a way of eliminating waste’ or ‘a wa gro le

solving'. It starts with the aim of organizi ur a x
the right time, and becomes a wa n@ lwas%
é«a\d tio

m

zation. We can illustrate i me aspec

B Stocks! wp sumes ve*Tio useful purpose but

rather@ roblems Itis b? e these problems, remove the
differences between supply afid demand, and eliminate stocks.

B Quality. When operations are done just-in-time, any defects would
cause disruptions. This reinforces the need for perfect quality, which
was discussed in Chapter 32.

B Suppliers. Just-in-time systems rely totally on their suppliers, and they
recognize that customers and suppliers are partners with a common
objective. They should work closely together and form long-term part-
nerships and alliances.

B Employees. Just-in-time recognizes that the distinction between
‘managers’ and ‘workers’ is meaningless, and the welfare of all
employees depends on the success of the organization. All employees
are treated fairly and equitably, with a stake in the success of the
company.

B Production. Every time there are changes to a process, there are delays,
disruptions and costs. Just-in-time says that these changes waste
resources and should be eliminated, so it needs a stable environment,
which makes large numbers of a standard product.

If we continue arguing in this way we can list the key elements in JIT oper-
ations, which include:

B astable environment, making standard products with few variations;
B continuous production at fixed levels, probably with automated, high-
volume operations;
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KANBANS

With JIT, messages are passed between operations using kanbans, which is

the Japanese for a card, or some form of visible record. There are several

ways of using kanbans, with the simplest method as follows.
All materials are stored and moved in standard containers. A container

can only be moved when it has a kanban attached to it. When an operation

needs more materials a kanban is attached to an empty container and this is

taken to the preceding operation. The kanban is then attached to a full

container, which is returned to the operation. The empty container is a

signal for the preceding operation to start work on this material and it

produces just enough to refill the container. (
There are more complicated uses of kanbans, often based on a\e C

‘movement kanban’ and a ‘production kanban’, but you can

features as: i@

® A message is passed backwards i@n@ ngork sta@ﬁ @67
fill a

production, and it only
®m Standard conta 3 Wthh h, d amount This
M te sm

amou per cent of a day’s
needs.

B The size of each container is he smallest reasonable batch that can be
made and there are usually only one or two full containers at any point.

B A specific number of containers and/or kanbans is used. This effectively
fixes the amount of work in progress.

B The stock of work in progress can be controlled by limiting the size of
containers and the number of kanbans.

B Materials can only be moved in containers, and containers can only be
moved when they have a kanban attached. This gives a rigid means of
controlling the amount of materials produced and time they are moved.

Although it is simple to administer, this system makes sure that stocks of
work in progress cannot accumulate.

BENEFITS OF JIT
Some of the benefits of JIT include:

always having the right quantities of materials arriving in time for use;
lower stocks of raw materials and work in progress;

reduced lead times;

shorter time needed to make a product;

higher productivity and equipment utilization;
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6. Handover. At some point the project is finished, when all the work has
been done and the end results have been achieved. The results are
handed over to the customers.

STAKEHOLDERS IN PROJECTS

Many people may have an interest in a project. Together, these form the
stakeholders, who include:

B owners — the customers for whom the project is done;
B sponsors or champzons who support the project and overcome problems
within the owners’ organization;
m project team — the people who do the actual work and lga
project;
B project manager —who controls the pro]ect temd i§r n51b1 {
in to
t.

work;
L contractors/subcontmctors n1zat1o
do parts of the éﬂ
= external@ people ‘@ %@ y the projec
From an operations point of view, the key figure in a project is the project
manager. Their job is to bring together all the resources and make sure the
project is a success. Ideally they bring a range of general management skills,
have wide experience of different operations, and act as facilitators,
ensuring that conditions are right for other people to do their jobs properly.
Projects usually have a matrix organization, where staff from different
functions are brought together into a team for a specific project. Each

person is still based within his or her original functional area, but they all
have another responsibility to the project manager.

PROJECT PLANNING

The aim of project management is to complete the project successfully —
giving customers the product they want, keeping within the specified time
and within the budget. This needs effective project planning to:

B identify all the activities in the project, together with the order in which
these activities have to be done;

B estimate the time of each activity, the total length of the project, and the
time when each activity must be finished;

B find how much flexibility there is in the timing of activities, and which
activities are critical to the completion time;
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FURTHER READING

Lockyer, K G and Gordon, J, Project Management and Project Network
Techniques (6th edition), Pitman, London 1996.

Meredith, ] R and Mantel, S ], Project Management (3rd edition), John Wiley,
New York 1995.
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N

Time

Probability of breakdown

Figure 53.1 ‘Bathtub curve’ showing the probability of breakdown with age \ C(

work perfectly from the start. At the other end of equg ﬂt% Ver,

there is less that can be done to allev1at f agemg
equipment gets older it breaks do , develops r‘fa
gives lower quality, slows mly \Y 6
Sometimes thlS é - hke th fue2 tion of a car,
which ri \g-l ange is very fast, like a
bolt that? ly breaks. The 0? ducmg the effects of ageing is
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to use planned or preventive ma

PREVENTIVE MAINTENANCE

With preventive maintenance, equipment is inspected and vulnerable
parts are replaced after a certain period of use. A car, for example, has a
regular service to replace filters, oil, plugs and other vulnerable parts. By
replacing parts that are worn, or are most likely to wear, the equipment is
restored to give continuing, satisfactory performance. There are four
approaches to the replacement of these vulnerable parts:

m keep a check on parts, look for specific signs of wear, and replace them
when these signs first appear;

B replace parts after a specified period of working;

B replace parts when some measure of performance falls below an
acceptable level;

B replace parts when they actually fail.

The first three of these, and particularly the second, have elements of
planned maintenance, which have advantages over the alternative of
waiting for equipment to fail and then doing the necessary repairs. These
advantages include:
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Supply-chain
Management

The supply chain consists of all the organizations and operations along
which products move from the original suppliers of materials through to
the final customers. Supply-chain management (SCM) is responsible for all
the physical movement through this chain.

THE SUPPLY CHAIN

The final product of one organization is the raw material of another, so
materials are moved through a series of organizations and operations
between original suppliers and final customers. These operations form the
supply chain, as illustrated in Figure 54.1 for the supply of paper.

Logistics or supply-chain management is responsible for making sure
materials are delivered to the place they are needed at the right time. It
looks at three types of movement:

B Movement of raw materials from supplies into the organization — including
purchasing, inward transport, receiving, storage and retrieval of goods.

B Movement of work-in-progress within the organization —including handling,
movement and storage of goods during operations.

B Movement of finished goods from the organization out to customers —
including packaging, storage and retrieval from warehouses, shipping
and distribution to customers.



308

ca\e

This page intentionally lpfﬁw 65 7

.‘
ox e\,‘\e\l\é ; 9e 2725 ©



66

eV \GEHNl é
? 0 adjust financial accounts to

Inflation actounting is the techn

allow for the effect of inflation. Inﬂatlon can be defined as a decline in the
purchasing power of money due to an increase in the general level of
prices.

REASONS FOR INFLATION ACCOUNTING

Financial accounts are the basis on which the success of a business is
measured and on which investors can find out whether or not their
investment is safe and will produce a reasonable return for them. Financial
accounts therefore have a significant effect on the business, and share-
holders are particularly interested in them from the point of view not only
of obtaining a good return on their investment but also of maintaining the
value of that investment. But if this value is expressed in terms of historical
costs, without allowing for the impact of inflation, it could be illusory.
Hence the need for inflation accounting. These issues are considered in
more detail below.

Influence of financial accounts

Financial accounts have a major influence on:
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balance sheet at the highest level it can, then the useful economic life will
be as long as possible. If, on the other hand, the company wishes its fixed
asset values to reduce quickly, it will choose much shorter lives. As
Jameson suggests, ‘the useful life decision is taken by determining first,
what answer is required and second, by assessing what useful life will give
that answer’.

Depreciation method

Different methods of depreciating assets (eg straight-line, reducing-
balance — see Chapter 65) can influence the balance sheet value of an
asset. Changing from one method to another can make a significant

impact on profits. Terry Smith (see, also, Further Reading section) qu é-\

a major company as having inflated the average growth i ﬁ
the years 1985-90 from 14.3 to 16.7 per cent by chanﬁ “{

method. Om “ 6
e\ﬂﬁ}!\lm(ﬁg%?ﬂ ©

Legal manipulation when acco tlng for current assets can take place in
the areas of stocks and work-in-progress, debtors and cash.

0on

Stocks

The higher the value of stock at the end of the year, the higher the profit.
However, this year’s closing stock is next year’s opening stock, so a high
figure at the end of one year will reduce next year’s profits. Massaging
stock values from one year to the next will not create profit in the long run
but will enable a creative accountant to smooth profits by either boosting
one year’s profit or hiding an unexpected and embarrassingly high profit
in a particular year.

Massaging stock figures can be achieved by varying methods of
accounting for stock. For example, stock can be valued at the direct, out-of-
pocket cost of its acquisition, or on the basis of the additional costs of
getting the stock into place. Indirect labour costs and certain overheads
can be included or excluded from the stock valuation.

Stock holdings can be increased deliberately at the end of the year,
which allows companies to carry forward production overheads and boost
the current year’s profits. Alternatively, stocks could be run down to
reduce current profit levels. Thus the accounting system will have the
effect of advancing or retarding the recognition of profit, and this has the
appearance of creating or hiding profit in the short run.

e .Cf

=Y
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In some cases accountants might want to accelerate the charging of
expenses to smooth profits. They do so by making provisions against
future expenses. If the provision is too large it can be released in future
periods to boost profits. Auditors have had difficulty in challenging over-
provisions as they are at least prudent in effect in the year they are set up.
The practice of making large provisions when taking over another
company (known as ‘big bath” provisions) became so prevalent that in
1998 the UK Accounting Standards Board issued FRS 12 ‘Provisions,
contingent liabilities and contingent assets’ to restrict the making of provi-
sions to very specific circumstances. Accordingly, the scope for creative
accounting in this area is much diminished.

CONCLUSION xesa\e

The existence of creative accounting in the ab ld a hers 6
pre-acquisition write- downs drspos untrn fu
accounting and currency s been ‘e ly by
Terry Smith. It flg ﬂ e of pressur 53 ity for sustained
profrtabﬂr? e total p gépp 1cation of the law and
accountingstandards is Vrrtual e in these and other areas.
There is often room for ]udgement and although auditors are there to
ensure that a ‘true and fair view” is expressed by the accounts, they are not
always in a position to challenge the judgements and assumptions made
by company accountants.

The UK Accounting Standards Board responded to the challenge of
creative accounting and many of its pronouncements during the 1990s
were directly aimed at curtailing the worst practices. FRS 5 ‘Reporting the
substance of transactions” did much to curb the use of artificial structures
and transactions. Its theme was ‘substance over form’. In addition, the
enforcement of accounting standards became a reality in the 1990s with
the formation of the Financial Reporting Council and its enforcement
body the Financial Reporting Review Panel. The Panel has the power to
investigate and force the correction of accounts that it believes do not
show a true and fair view.

FURTHER READING

The original version of this chapter drew heavily on Michael Jameson’'s A
Practical Guide to Creative Accounting (Kogan Page, London 1988). Illustrations
of creative accounting techniques used by companies may be found in
Accounting for Growth by company financial analyst Terry Smith (Century,
London 1992 and 1996). This book became famous for its ‘blob guide’, which
scored companies by the number of creative accounting practices used.
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Creative Accounting and the Cross-eyed Javelin Thrower (McBarnet, D and
Whelan, C, Wiley, Chichester 1999) is an academic review of the challenge
of creative accounting and the battle against it during the 1990s. It does not
set out to be a creative accounting guide, although it does offer some
strategies for taking on the Financial Reporting Review Panel. It has
several informative appendices dealing with the enforcement process.
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m Cost—volume—profit analysis — the study of the relationship between
expenses, revenue and netincome in order to establish the implications on
profit levels of changes in costs, volumes (production or sales) or prices.

B Profit—volume charts, which specifically reveal the impact of changes in
volume on net income.

B Break-even analysis, which indicates the point where sales revenue
equals total cost and there is neither profit nor loss. It also shows the net
profit or loss that is likely to arise from different levels of activity.

B Sales mix analysis, which calculates the effect on profits of variations in the
mixture of output of the different products marketed by the company.

B Financial budgeting, which deals with the creation of budgets (state-
ments in quantitative and financial terms of the planned allocation and
use of the company’s resources). The basic form of budget is a stati
budget, ie one which assumes a constant level of activity. C\

B Flexible budgets, which take account of a range 0 @{
activity levels.

B Zero-based budgeting, Wthh re 18 to justify all 6’(
geting, qﬁfgﬁ justify g
a

expenditure and not to S no m n nsion

of what was speqt | 3
® Budge ]V h1ch osts, revenues and
perforfan w1th the f1xe<ﬂ;s budget so that, if necessary,

corrective action can be takenYor revisions made to the budget.

B Quverhead accounting — direct attention to the identification, meas-
urement and control of overheads.

B Responsibility accounting, which defines responsibility centres and holds
the managers of those areas responsible for the costs and revenues
assigned to them.

m Capital budgeting — the process of selecting and planning capital invest-
ments based on an appraisal of the returns that will be obtained from
the investments. The main capital appraisal techniques comprise
accounting rate of return, payback and discounted cash flow.

B Risk analysis, which assesses the danger of failing to achieve forecasts of
the outcome or yield of an investment.

USES
Objective

The main objective of management accounting is to provide management
information which will help managers to optimize their decisions with a
view to improving present performance and providing for longer-term
profitable growth. Management accounting could therefore be described as
the development and maintenance of a management information system.

(;(
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m indirect expenses, such as rent and rates, depreciation of plant and
insurance.

The total of indirect material and labour costs plus indirect expenses is
known as the factory overhead. The total product cost or total manufacturing
expense is the sum of prime costs and factory overheads. Other indirect
expenses or overheads which are incurred on activities or to pay for facilities
or services other than those connected with production include:

marketing and selling costs;

distribution costs — warehousing, depots or transportation;

research and development costs; and (
administration expenses — the costs of administrative departments such \e ‘C

as finance, personnel and the corporate office, plus any corpor, essa_
@% to

such as rent, rates and insurance that cannot be_chsr,
manufacturing. m 6 5/(
fed in F'%%O.lO“

The relationship betweeg\tfheeWtsﬁquﬂ %
Classi@é(ﬁ},o cova aviour

Costs may be classified into three patterns of behaviour:

1. Variable, where the cost varies directly or proportionately to the level of
activity. Direct material is an example of a variable cost. In this case the
variable cost per unit is constant, irrespective of changes in the level of
activity.

2. Non-variable or fixed, where the total cost remains unchanged over a
period of time regardless of changes in the levels of activity. The most
regular fixed-cost items are rent and rates, management salaries and

PRIME COSTS FACTORY OTHER
OVERHEADS OVERHEADS
Direct Indirect Marketing
materials materials Selling
~ TOTAL Distribution | ToTAL
- + ; = | PRODUCT + =
Direct Indirect COST
labo! labol COST
ur ur Research and
development
Direct Indirect Administration

expenses expenses

Figure 70.1 The make-up of total costs
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Absorptiorg full costing is theB ssigning all costs, both fixed
and variable, to operations or products. Some absorption costing systems
set expenses such as general administration, financial costs and selling
expenses against revenue in the profit-and-loss account so that the
outcome is simply the cost of production. In a full historical cost system,
however, all administration and sales expenses are also absorbed into
production costs.

COST OF PRODUCTION

In an absorption cost system the cost of production consists of:

—_

. Prime costs — direct material and direct labour.

2. Production overheads — indirect materials and wage costs arising in such
areas as stores, packing, maintenance, the salaries of factory managers
and supervisors, and the costs of power, heating and lighting, and
depreciation.

The process of relating these costs to production is called assignment.
The selling value of the goods produced minus the full cost of
production is the factory profit.
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In any case, the resources consumed by products are unrelated to direct
labour costs. Costs are therefore allocated to products in ways which are
not connected to actions taken within a cost centre.

Some companies have recognized the declining role of direct labour and
use two additional allocation bases — materials-related expenses and
machine hours or processing time. According to Kaplan and Cooper,
however, this still does not guarantee that the allocation of overheads will
not distort product costs, and cost centre managers may not get the control
information they need.

As a result, decisions on pricing and product mix are being made on the
basis of inaccurate data. Profits are frequently understated on high-
volume products and overstated on speciality items. A further problem is
that cost centre managers do not get the right information for controlhn
their costs. Operating costs are reported too late and are too a gre
benefit production cost centre managers.

One reason for this reluctance to trace ov ucts l
allocate costs more accurately acco resources

the expense of collecting data to ]ustr es

allocation procedures. (@ nformatron CO% geTa barrrer
f mputer co italdlata is easily captured

And for

to recorc@a en and howﬁ) roduced Automatic bar-code
reading of parts combined with local area networks permit continual
tracking of parts and operatives. Cost control systems can record these
data and provide frequent, accurate reports on output and resource
consumption.

A further reason for the reliance on traditional methods is that they were
originally designed for inventory valuation, which, in accordance with
financial accounting principles, requires manufacturers to allocate
periodic production costs to all items produced. For this purpose, an
aggregated, simplistic method of assigning overhead costs to products is
quite acceptable — accountancy principles do not require that allocated
overhead costs be casually related to the demands of individual products.

But as Kaplan argues, cost system designers have failed to recognize that
their systems need to address three different functions:

B inventory valuation for financial and tax statements, allocating period
production costs between goods sold and goods in stock;

B operational control, providing feedback to production and department
managers on the resources consumed (labour, materials, energy and
other services) during an operating period;

B individual product cost measurement.

Kaplan and Cooper argue that no single system, especially one based on
the aggregate allocation of overheads, can adequately cover all three
functions. The traditional method of allocation is appropriate for
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4. Establish the demands made by particular products on activities, using
the cost drivers as a measure of demand.

5. Trace the cost of activities to products according to a product’s demand
for each activity.

The rules developed by Kaplan and Cooper for this process are:

B focus on expensive resources, thus directing attention to resource cate-
gories where the new costing process has the potential to make big
differences on product costs;
B emphasize resources whose consumption varies significantly by
product and product type — look for diversity; and
B focus on resources whose demand patterns are uncorrelated with tradi C(
tional allocation measures, such as direct labour, materla ﬂ_\e

processing time, thus identifying resources with th
for distortion under traditional systems. ﬁﬁ

Cooper say:

It 1s?tx @e basically c? gc 1vity-based costs, say within
5 or 10 per cent of the actudl demands a product makes on organiza-
tional resources, than to be precisely wrong (perhaps by as much as
200 per cent) using outdated allocation techniques.

This process cannot be doneq\'h "& Qsﬁz}lo% as @;ﬁn a6

ABC may not be appropriate for all companies, particularly those where
overheads are relatively small and which do not produce a wide range of
products. But many of the benefits of ABC can still be obtained by imple-
menting a partial system which focuses only on the most important
activities.

Nor should the method be used to produce monthly profit statements.
Traditional methods can be used for that, leaving ABC to support strategic
decision making, profitability analysis and the control of manufacturing
costs.

BENEFITS

Activity-based costing ensures that management accounting information
is not merely a by-product of external financial accounting systems. While
it provides a more accurate basis for calculating product costs, perhaps its
greatest benefit is that it is a mechanism for managing costs. Itis in this area
of cost management and resource planning, rather than product costing,
that ABC has the greatest potential.
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Marginal Costing
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Marginal oelrect costing d1v1d1? cos fixed and variable costs. The
latter tend to vary in total, in relatlon to output, and are regarded as
marginal costs. Marginal costing first segregates fixed costs and then
apportions the marginal costs to products or processes.

Marginal costing may be incorporated into the system of recording and
collecting costs or it may be used as an analytical tool for studying and
reporting on the effects of changes in volume and type of output. Where it
is incorporated into the system of recording and collecting costs, stocks are
valued at variable costs, while fixed costs are not charged to production
but are instead written off to the profit-and-loss account in the year in
which they are incurred.

Marginal costing is also sometimes called variable costing.

BACKGROUND TO MARGINAL COSTING

The background to the marginal costing concept is the marginal theory in
economics which refers to the ambition of the entrepreneur to expand his
or her business at the point where the additional cost of producing one
more unit equals the additional revenue from selling it. The reason for this
is that, as output increases, the pressures of demand and supply will cause
prices and wages, and therefore costs, to increase. As more units are
produced which need to be sold, prices will have to be reduced to ensure
their disposal. This increase in cost and reduction in revenue will mean
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Table 73.1 Comparison of full and marginal costing

Full Marginal
cost cost
p p p p p
Sales price 50 50
Direct material costs 5 5
Direct labour costs 3 3
Direct expenses 2 2
Prime cost 10 10
Works expenses
Fixed 8 12 4
Variable 4 22
Administration expenses a\e
Fixed 6 ‘es
Variable _6 NO
Cost of production Om 66
Selling expenses . W ﬁ %8 0

f;;(reijble \, \e e
Total of aboeox P a@ 20

and expenses
Net profit

Margin or total contribution 30

Contribution to fixed costs

v IR

Contribution to profit

highly competitive situation, it may well be wise to take an order which
covers marginal costs and makes some contribution towards fixed costs,
rather than lose the order and the contribution by insisting upon a price
above full cost.

3. Contribution analysis. The analysis of the contribution per unit each
product makes towards fixed or current period costs and profit leads to
the preparation of statements showing the total contribution each
product class has made towards the recovery of period costs. These
statements may be further refined by deducting any discretionary or
separable period costs (ie costs such as annual tooling and product
advertising) which should be avoided if the product line were dropped.

4. Sales mix decisions. These can be made by analysing the respective
contributions of each product line after charging separable period costs.

5. Overcoming the volume variance problem. The problems of volume
variance in a standard absorption costing system are overcome. In
absorption costing, the under- or over-absorbed fixed production
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overhead is represented by the volume variance. In businesses with
large variations in stock levels and a high ratio of fixed costs this
approach can lead to serious distortions in the profit figures. It is
perfectly possible in these circumstances for profits to decline when
sales increase and vice versa, and it is hard to explain with absorption
costing what is happening or why. Profit planning and control are
therefore made more difficult. With the marginal costing approach,
stocks are valued at variable cost and there is no volume variance.
Consequently, the relationship between sales volume and contribution
is much easier to explain and understand.

6. Make-or-buy decisions. These are best taken with full knowledge of the
marginal or variable cost of making rather than buying a product. But it
is also helpful to know through marginal costing what contribution t

fixed costs will result from a ‘make” decision.

7. Limiting factor decisions. Decisions on which orders to @&1
be made when plant is being operated at ﬁ er t
accepted is the one that margm ﬁf ill make th g%

contribution per unit of the in f t I exa &
limiting factor the g}mbe chosen for "%1 would be the
produ argest contri tlabour employed.

8. Pricin he margin %@ to pricing decisions recog-
nizes that dec151on making i 1s bout choosing between competing alter-
natives, each with its own combination of income and costs. The
relevant concepts to employ are therefore future incremental costs and
revenues and opportunity costs, not full costs, which include historical
or sunk costs. The marginal approach answers the question “What will
happen to profits if the selling prices of particular products are raised or
lowered?” With marginal pricing, the company seeks to fix its prices so
as to maximize its total contribution to fixed costs and profit. This is

achieved by considering each product separately and fixing its price at a
level which is calculated to maximize its total contribution.

ADVANTAGES AND DISADVANTAGES

Advantages

Marginal costing systems are simple to operate and do not involve the
problems of overhead apportionments. Fluctuations in profits are easier to
explain because they result from cost-volume interactions and not from
changes in inventory. Marginal costing emphasizes the contribution made
by sales to fixed cost recovery and profit and clarifies decision making in
many key areas of management accounting where volume and product
mix and pricing considerations are important.

eC(
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Disadvantages

Marginal costing diverts attention from full costs, especially in the longer
term. But in the long run it is important to have an understanding of the
full cost of a product to the company, since the company must make suffi-
cient contribution from all products to cover fixed costs and provide an
adequate return on capital employed. In the short term, it may be desirable
to price products below full cost as long as the price covers the variable cost
and makes some contribution. But it is important to know what the impli-
cations of such decisions are on fixed-cost recovery at the time they are
made. Marginal pricing can lead to danger if it is indulged in too readily

and without proper foresight. (
tesa\e ©
CONCLUSION ﬁO @ f(

Marginal costing is an essential t 01 @ olume— r

planmng It is often o @dﬁ in associati % rptlon
costing sy gﬁe‘ es informat s for longer -term
control an luation of @ﬁnl accounts.
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Variance Analysis
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Variance agysm identifies differ ce@' een actual and standard costs
or between actual and budgeted overheads, sales and, ultimately, profits.
The reasons for variances are then established to provide guidance for any
corrective action required.

CLASSIFICATION OF VARIANCES

The classification of variance headings and the reasons why variances
occur are shown in Figure 75.1.

Operating profit

|
Sales Costs

[ 1 1
Direct labour Direct rlnatcria.ls Overllleads
Price Volume  Rate Efficiency Price Usage Volume Expenditure Efficiency

Figure 75.1 Classification of variances
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Cost-Volume-Profit
Analysis otesa\e ‘

Cost-volume-profit (CVP) analysis studies the relationships between
expenses (costs), revenue (sales) and net income (net profit). The aim is to
establish what will happen to financial results if a specified level of activity
or volume fluctuates, ie the implications on profit levels of changes in
costs, volume of sales or prices.

USES

CVP analysis is used to study the effects of changes in volume on variable
costs, and the relationship between profit and volume (the profit-volume
or P/V ratio). It answers the key question: “What effect would increases or
decreases in one or more of labour cost, material cost, fixed costs, volume
of sales have on profits?” CVP analysis is used in profit planning and as a
guide to making tactical decisions on sales effort and prices.

CONCEPTS AND TECHNIQUES

CVP analysis combines the following management accounting concepts
and techniques:
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Figure 78.1 A break-even chart

An alternative method of drawing a break-even chart is shown in Figure
78.2. This clearly indicates the contribution to fixed costs and profits
achieved above the break-even point. There are a number of assumptions
built into break-even charts, which are often unrealistic. These can limit
their usefulness. The main assumptions are:

1. the variable costs associated with producing the various levels of output

are constant and can be represented by a straight line. This is linked to the

assumption that volume is the only factor affecting variable costs and all

other factors (eg wage levels and the cost of materials) remain unchanged;

the fixed costs remain constant over the range of output;

3. the selling price per unit is constant (ie no discounts), making sales
revenue a straight line;

4. production and sales are equal and there are no significant changes in
inventory levels; and

5. there is only one product or, if there is more than one product, a
constant sales mix exists over the whole range.

N
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Figure 79.1 Sales mix shown on a P/V chart

If there are more constraints, linear programming techniques may have to be
used.

BENEFITS

Sales mix analysis helps management to make decisions on changes in
sales and production policies. These decisions are made on the basis of
comparisons between the contribution to profit and fixed cost made by
different combinations of products, especially when limited factors apply.
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Responsibility Accounting

\e-
orese
et ¢ o N A Of 65!

ceN 82y '“é
ResponmbB accounting deﬁn ility centres throughout the

organization. The managers of each of these centres are held responsible
for the costs and revenues assigned to them.
The three main areas of responsibility covered are:

1. Cost centres, where only costs are reported formally. They are the
smallest segment of activity or area of responsibility for which costs are
accumulated. Typically, cost centres are departments, but a department
may contain several cost centres.

2. Profit centres, where costs and revenues are reported formally. They are
usually segments of a business responsible for the sales and profits of a
product line.

3. Investment centres, where there is a formal reporting of revenues,
expenses and related investment. Their success is measured not only by
their income but also by relating that income to their invested capital.
Typically, a whole business or subsidiary can be treated as an
investment centre.

BASE

Responsibility accounting is based on four principles.
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CAPITAL BUDGETING PROGRAMME

A capital budgeting programme consists of the following stages:

1. The search for investment opportunities. To provide for profitable growth,
management generates a constant flow of investment opportunities for
appraisal.

2. The identification of relevant alternatives. There is rarely only one way of
carrying out a project and relevant alternatives need to be evaluated to
seek the best approach and to highlight opportunity costs.

3. The determination of costs. The emphasis is on relevant cost information,
ie future incremented cash flows, not traditional historical cost accumu- (
lations. It is cash flows and net book values that are 1mp0rtant in t \ C
long-term assessment. é_

4. The determination of revenues. Again these are fore ash

flows over a period of time. This requires am probabi

of different levels of revenue gm taking in —& %ﬁ
possible variations mt W “ eman 3;; recast.
Risk analysis tec é as the ca latj ected values,
utility g rlance theory, Monte Carlo simu-
lation ? ecision trees are? this purpose.

5. The screening and ranking of prbjects. Alternative proposals are screened
and ranked in accordance with the rates of return, generally at the net
present values that it is believed they will generate. The payback period
and the accounting rate of return from different projects may also be
considered. Potential rates of return are compared with the company’s
policy on the minimum satisfactory rate of return it requires from an
investment. This policy will be influenced by the target rates of return
on shareholders’ capital or on capital employed, and by the cost of
obtaining capital.

6. Capital expenditure control. When the decision to incur capital expen-
diture has been made, a capital budget is set up for the project and
procedures are introduced for the authorization of expenditure. Project
control information is needed as part of the system of project
management. This control data will show progress, expenditure to date
against budget and total anticipated expenditure compared with the
overall capital budget for the project.

7. Rate of return control. Information is generated which compares net cash

flows with budget and enables corrective action to be taken when
required.
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BENEFITS

Risk analysis ensures that the factors influencing the likely outcomes of
investments are identified and that the probabilities of their occurrence are
fully explored. It provides guidance for decision making, but, because of
the assumptions that have to be built into all estimates of probabilities, risk
analysis can never completely supplant managerial judgement, that is to
say, the gut feeling that an investment will or will not work.

FURTHER READING

Mott, G, Investment Appraisal, Pitman, London 1993. 6a'\e .
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objectives are achieved. This will mean that the outputs and potential
benefits of the programme will need to be specified, at least in outline.

2. Identify alternatives — the means by which the objectives will be attained.

3. Assess costs — actual costs and opportunity costs for each alternative.
Because the choice of an alternative implies that certain specific
resources can no longer be used for other purposes, the true measure of
their cost is the opportunities they preclude.

4. Construct model — a simplified representation of the real world which
abstracts the features of the situation relevant to the question being
studied. The means of representation may vary from a set of mathe-
matical equations to a purely verbal description of the situation, in
which judgement alone is used to predict the consequences of various
choices. In cost-effectiveness analysis, as in any analysis of choice th C(
role of the model is to predict the costs that each alternatlve woul e\e

and the extent to which each alternative would as s
objectives. ﬂ ’l
5. Select criteria — the rules or stand the alte at@%
selected in order of desirahilify; li prom1 ‘ﬁ
provide a means g}& 05 agamst effe v@
6. Condu sequences n alternative as indi-
cated ?:. f the mode ?\ quences show how effective
each alternative is in the attalnment of objectives (which means that a
measure of effectiveness for each objective is required) and what the
costs are. The criteria can then be used to arrange the alternatives in
order of preference.
7. Implement and review — the selected policy or programme is implemented
and its cost and effectiveness are measured against budgets and

performance criteria. The review will then determine any changes
needed to improve cost-effectiveness.

BENEFITS

Cost-effectiveness analysis can help a decision maker to understand the
relevant alternatives and the key interactions by giving him or her an
assessment of the costs, risks and possible pay-offs associated with each
course of action.

FURTHER READING

Jones, R and Pendlebury, M, Public Sector Accounting (4th edition), Pitman,
London 1996.
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1. quality of corporate strategy;

2. execution of corporate strategy;

3. management credibility;

4. innovation;

5. research leadership;

6. ability to attract and retain talented people;

7. market share;

8. management expertise;

9. alignment of compensation with shareholders” interests;
0. quality of major business processes.

APPROACHES TO HUMAN CAPITAL a\
MEASUREMENT O‘e

The pomts that should be borne in _? mm suring huma 65’(

B Identif ncluding t epeAcls and abilities that
drive I? rmance a
B Analyse the relatlonshlps betyvee le management practices and

outcomes and organizational effectweness

B Remember that human capital measurement is concerned with the
impact of people management practices on performance so that steps
can be taken to do better. It is not just about measuring the efficiency of
the HR department in terms of activity levels. It needs to be value
focused rather than activity based. For example, it is not enough just to
record the number of training days or the expenditure on training; it is
necessary to assess the return on investment generated by that training,.

B Keep measurements simple — concentrate on key areas of outcomes and
behaviour.

B Only measure activities if it is clear that such measurements will inform
decision making.

B Analyse and evaluate trends rather than simply record actuals —
compare the present position with base line data.

m Focus on readily available and reliable quantified information;
however, although quantification is desirable, it should not be based on
huge, loose assumptions.

B Remember that measurement is a means to an end not an end in itself.
Do not get so mesmerized by the process of collecting data as to forget
that the data is there to be used to support decision making and
generate action.
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REFERENCES

Watson Wyatt Human Capital Index, Watson Wyatt, London 2002.

2 Nalbantian, R, Guzzo, R A, Kieffer, D and Doherty, ], Play to Your Strengths:
Managing your internal labour markets for lasting competitive advantage, McGraw-
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1. ratio-trend analysis;
2. work study;
3. econometric models.

Ratio-trend analysis

Ratio-trend analysis is carried out by studying past ratios between, say, the
number of direct and indirect workers in a manufacturing plant, and fore-
casting future ratios, having made some allowance for changes in organi-
zation or methods. Activity level forecasts are then used to determine
direct labour requirements, and the forecast ratio of indirects to directs is
used to calculate the number of indirect workers needed.

Work study

Work study techniques can be used when it is Qa&'pg 6’(
0
501“1'; rin

measurement to calculate how lo s\shduld take a
amount of labour requrred

anq;}:
company is the pr et prepared inf\er s% mes of

saleable p pany as a lumes of output for
individual xsﬁ nts. The gproductrve hours are then
compiled by the use of standard r 1rect labour, if standard labour
times have been established by work measurement. The standard hours
per unit of output are then multiplied by the planned volume of units to be
produced to give the total planned hours for the period. This is divided by
the number of operators required. Allowance may have to be made for
absenteeism and forecast levels of idle time. The following is a highly
simplified example of this procedure:

. Planned output for year: 20,000 units.

. Standard hours per unit: 5 hours.

. Planned hours for year: 100,000 hours.

. Productive hours per worker/year (allowing normal overtime, absen-
teeism and downtime): 2,000 hours.

5. Number of direct workers required: 100,000 + 2,000 = 50.

BNk

Work study techniques for direct workers can be combined with ratio-
trend analysis to calculate the number of indirect workers needed. Clerical
staff requirements may also be estimated by these methods if clerical work
measurement techniques are used.

Econometric models

To build an econometric model for human resource planning purposes it is
necessary to analyse past statistical data and to describe the relationship



464 Human Resource Management

m Competency requirements — the specific technical competencies attached to
the role; what the role holder is expected to know and to be able to do.

For job evaluation purposes, the role will also be analysed in terms of the
factors used in the job evaluation scheme.

METHODOLOGY

The essence of role analysis is the application of systematic methods to the
collection of information required to produce a role profile under the

headings set out above. The steps required to collect this information are: \ C

1. Obtain documents such as the organization structurem
descriptions (treat these with caution, they are li f date)

and procedure or training manuals wﬁm atlon aheu %
job.

2. Ask managers for W ormation 3\' overall
purpose oft esult areasa 1 al competencies
requir? {l @590

3. Ask thébrole holders similar qigest ut their roles.

The methods that can be used are interviews, questionnaires or observation.

Interviews

To obtain the full flavour of a role, it is best to interview role holders and
check the findings with their managers or team leaders. The aim of the
interview is to obtain all the relevant facts about the role to provide the
information required for a role profile. It is helpful to use a check list when
conducting the interview. Elaborate check lists are not necessary; they
only confuse people. The basic questions to be answered are:

What is the title of your role?

To whom are you responsible?

Who is responsible to you? (An organization chart is helpful.)

What is the main purpose of your role? ie in overall terms, what are you

expected to do?

5. What are the key activities you have to carry out in your role? Try to
group them under no more than 10 headings.

6. What are the results you are expected to achieve in each of those key
activities?

7. What are you expected to know to be able to carry out your role?

8. What skills should you have to carry out your role?

Ll e

(
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TYPES OF JOB EVALUATION

Job evaluation schemes are usually grouped into two basic types:

1. Non-analytical, based on whole-job comparisons. The main non-
analytical schemes are job ranking and job classification.

2. Analytical, based on factor comparisons. The basic scheme is points
rating, although there are a number of proprietary brands, of which the
best known is the Hay/MSL scheme.

Job ranking

The simplest form of job evaluation is job ranking. This is a non- anal tj \e C(
approach which aims to judge each job as a whole and to

relative value in a hierarchy by ranking one job aga ,1 e ran

order is established by considering the m b to the %7
zation. A grading structure has t 3 eloped

slotted into the grades. \N q @
Job c?s‘ﬁc\Jtlon P ag

Job classification is based on an initial definition of the number and charac-
teristics of the grades into which the jobs will be placed. The grade defini-
tions attempt to take into account discernible differences in skill and
responsibility and may refer to specific criteria, such as level of decision,
knowledge, equipment used and education or training required to do the
work. Jobs are allotted to grades by comparing the whole-job description
with the grade definition.

Points rating

Points rating schemes use factor comparison techniques. The factors
selected are those considered to be most relevant in assessing the compar-
ative value of jobs. Typical factors include resources controlled, decisions,
complexity, and knowledge and skills.

Each factor is given a range of points so that a maximum number of points
is available. The relative importance or ‘weighting’ of a factor is determined
by the maximum number of points allotted to it. In each factor, the total
range of points is divided into degrees according to the level at which the
factor is present in the jobs. The characteristics of each degree in terms of,
say, level of complexity, are defined as yardsticks for comparison purposes.

Jobs are evaluated by studying job descriptions containing analyses of
the degree to which the factor is present in the job and comparing them
with the factor level definition. The jobs are graded for each factor and the
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points for each grading are added to produce a total score. This score can
then be related to the scores of other jobs to indicate the rank order. For
example, an evaluation of two jobs using a four factor scheme could
produce the results shown in Table 98.1.

Table 98.1 An example of points rating

Factor Job A Job B

Level Points Level Points
Resources 4 20 5 25
Decisions 4 60 4 60
Complexity 5 25 3 15
Knowledge and skills 3 15 3 15

)
NOteSég’l

JOB Evuwoﬁxl@gg\z‘wﬂﬁ

A job eval @g\!n}me CoRet t stages shown in Figure
e

98.1:

Stage 1 is the preliminary stage in which information is obtained about
present arrangements; decisions are made on the need for a new scheme
or to revise an existing scheme; and a choice is made of the type of scheme
to be used.

Stage 2 is the planning stage when the programme is drawn up; the staff
affected are informed; arrangements are made as required for setting up
working parties; and the representative sample of benchmark jobs to be
analysed is selected.

Stage 3 is the analysis stage when information is collected about the sample
of benchmark jobs as a basis for the internal and external evaluation.

Stage 4 is the internal evaluation stage when the jobs are ranked by means
of the chosen evaluation scheme and graded, usually on a provisional
basis pending the collection of market rate data, except where a job classi-
fication scheme is used to slot jobs into an existing job grade structure.

Stage 5 is the external evaluation stage when information is obtained on
market rates.

Stage 6 is the stage in which the salary structure is designed.

\e .
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2. Specialized surveys, which consist of three types:

B analyses of members’ salaries conducted by professional institutions;

B local or national surveys of particular industrial groups produced by
employers or trade associations;

B local or national market studies carried out on a ‘one off’ basis by
consultants either for a single employee or for a group of organizations.

3. Company surveys, which cover selected benchmark jobs which are
special to the industry or are not dealt with adequately by other
surveys. Surveys are either conducted by a single company
approaching others on a reciprocal basis, or they are carried out by a
group of independent companies acting as a “salary survey club’. The

Figure 99.1.

data from a company survey can be presented in the form illustrated in \

The translation of salary market data into an a e any sa
structure is a process based on ]ud mg(&n omlse The
extract a derived market rate ive esti ab

of the data, and to 1‘% na le balance "9 e competlng
merits of }(tl sused. Ho he approach, this
is essenti ultlve proc% avallable data have been
collected and presented in the mhost accessible manner possible (ie job by
job for all the areas the structure is to cover), a proposed scale midpoint has
to be established for each level based on the place in the market the

company wishes to occupy, ie its ‘market posture’. The establishment of
this midpoint will be based not only on assessment of current and updated

Salary range (survey compames) — Actual salary ¥
Salary range (XYZ Ltd) — - — - — - — - — - — - Median salary (X

Figure 99.1 Salary survey data presented graphically

¥

(;(
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generally keeping pace with the market or whether any particular groups
of staff are out of line. The best way to summarize and compare the data is
to chart (as shown in Figure 101.1):

1. the salary practice line (the average of actual salaries paid in each
grade);

2. the salary policy line (the line joining together the target salaries for
each grade — usually the midpoint salary); and

3. the median and/or upper-quartile market rate trend lines.

Monitoring internal relativities

(;(

Internal relativities are monitored by carrying out perlodlcal studle
differentials that exist vertically within departments or het

of staff. For example, if there is an established hierar ents o 7
say, departmental manager, sectlo a d ]unlor cl s,@
average salaries at each leve perlo
changes in differentialsy e\N(ev s. There is % cro ct about
the patte ‘dﬁl Structural hin the company

ng 1

and alter arket rates{ca) @‘@ nges. But it is desirable to
know what is happening so th an be taken, if required and if

feasible, to restore the proper relationships.

Salary

Grades

Figure 101.1 Analysis of salary structure policy and practice in relation to market rates
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Contingent Pay

o N
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ContingenE pay is the term us ribe schemes for providing
financial rewards that are related to 1nd1v1dual performance, competence,
contribution or skill.

TYPES OF SCHEME

Performance-related pay

Individuals receive financial rewards in the form of increases to basic pay
or cash bonuses which are linked to an assessment of performance, usually
in relation to agreed objectives. Scope is provided for consolidated pay
progression within pay brackets attached to grades in a grade and pay
structure (see Chapter 99). Such increases are permanent — they are seldom
if ever withdrawn. (See also Chapter 103.)

Competence-related pay

People receive financial rewards in the shape of increases to their base pay
by reference to the level of competence they demonstrate in carrying out
their roles. It is a method of paying people for the ability to perform now
and in the future.
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Workers are paid at their basic piecework rate for the time allowed, but if
they complete the job in less time, they gain the advantage of the time
saved, as they are still paid for the original time allowed. Thus, an operator
who completes a job timed at 60 hours in 40 hours would receive a bonus
of 50 per cent of his or her piecework rate, namely: (60 — 40/40) x 100.
Piece rates may be determined by work study using the technique
known as effort rating to determine standard times for jobs. In situations
where work is not repetitive, especially in the engineering industry, times
may be determined on a much less analytical basis by rate-fixers using
their judgement. This often involves prolonged haggles with operators.

DIFFERENTIAL PIECEWORK SYSTEMS \ C(

Straight piecework systems result in a constant -‘peumt o
output, and management objections to thlS f deve 5’(
of differential systems where the wﬁ‘x1 1t 1s ad %

to output. The most fami s of thls en the

premium bonus é‘gt leﬂe Halse 1r r schemes Both
these sy ?sg d on a %e lowance and not a money
piece ratéy and the bonus dep d time saved. Unlike straight
piecework, the wages cost per unit of production falls as output increases,
but the hourly rate of workers” earnings still increases, although not in
proportion to the increased output. For obvious reasons, these systems are
viewed with suspicion by unions and workers, and many variations to the
basic approach have been developed, some of which involve sharing the
increments of higher productivity between employers and workers.

MEASURED DAY WORK

In measured day work the pay of the employee is fixed on the under-
standing that he or she will maintain a specific level of performance, but
the pay does not fluctuate in the short term with his or her performance.
The arrangement relies on work measurement to define the required level
of performance and to monitor the actual level. Fundamental to measured
day work is the concept of an incentive level of performance, and this
distinguishes it clearly from time rate systems. Measured day work guar-
antees the incentive payment in advance, thereby putting employees
under an obligation to perform at the effort level required. Payments by
results, on the other hand, allows employees discretion as to their effort
level but relates their pay directly to the output they have achieved.
Between these two systems are a variety of alternatives that seek to marry
the different characteristics of payment by results and measured day



Training Techniques 517

. Presentation. This consists of a combination of telling and showing
(demonstration).

. Practice. The learner imitates the instructor and constantly repeats the
operation under guidance. The aims are to reach the target level of
performance for each element of the total task and to achieve the
smooth combination of these elements into a whole job pattern.

. Follow-up. The trainer follows up and helps the trainee as required.

preV oa0e
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Decision Theory
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Decision tgry deals with the p aking decisions, especially in

conditions of uncertainty, when a number of alternative courses of action
may have to be evaluated before the final decision is made. Decision
theory analyses types of decisions, sets out ground rules for making deci-
sions and develops decision making methods using various kinds of
models or procedures.

TYPES OF DECISION

Decisions can be classified according to their purpose, their structure, their
complexity, the degree of dependence and influence on other decisions,
the extent to which conditions of uncertainty exist, the circumstances in
which the decisions are made and the timescale available. Features
contained in any of these categories may be present in a single decision.

Purpose

Decisions may be either:

B strategic — long term, dealing with wide issues affecting the whole or a
major part of an organization; or

B tactical — shorter term, dealing with operational issues which, although
they may affect the whole organization, are more likely to make an
impact upon a particular function or department.
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B decision trees;

B algorithms;

B subjective probability;
B Bayesian analysis.

These are considered below.
Other techniques designed to assist in decision taking, described else-
where in the handbook, are:

B linear programming (Chapter 114);
® modelling (Chapter 112);
B simulation (Monte Carlo and deterministic) (Chapter 113).

Means-ends analysis s‘a,\
MOV

Means-ends analysis as described by Cooke t od of
ifying a chain of objectives and thu erles of dec
The concept is based on t 1s an Clslon
maker will be a gx %E 13) 1gher (hierar-
chically) { él In otl? ‘@é e?son’s means is another
person’s €

Means—ends analysis is carried out by charting a means—ends chain as

illustrated in Figure 111.1.

Decision matrix

A decision matrix, as described by Cooke and Slack,! is a method of
modelling relatively straightforward decisions under uncertainty in such a
way as to make explicit the options open to the decision taker, the factors
or ‘states of nature’ relevant to the decision, and the probable outcomes
from a combination of each option with each factor as shown on the
matrix. The form in which a decision matrix is constructed is shown in
Figure 111.2.

Decision trees

Decisions are often made in conditions where there are a number of alter-
native courses of action and when the outcomes of these actions are
uncertain. Furthermore, earlier actions may affect subsequent actions and
these likely effects need to be considered at the earlier stage.

Decision trees are a means of setting out problems of this kind, which
are characterized by the interaction between uncertainty and a series of
‘either/or’ decisions. They display the anatomy of sequential decision
points, the implications of which lead to branches on the tree. Thus the
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Endogenous variables are the outputs of the system which are
generated from the interaction of the system’s inputs or exogenous
factors and the structure of the decision itself.

. Identify the parameters or constants which will be fed into the model
and will not vary over the period of time studied or the range of options
considered. The rate of interest, for example, may be taken as a
constant.

. Analyse the interactions to determine the influence of one factor on
another and therefore the cause-and-effect relationship. From this
analysis may be derived a cause—effect model of the situation which can
be used as the basis for a mathematical model. An example of a cause-
effect model is shown in Figure 112.1.

. Build a mathematical model containing a set of symbols which describe

decision variables and the relationships between them. Comput @_\e

used when the model becomes too complex t 3

Special modelling systems exist which compil
computer-readable statements.

frequency 1
Organizing
cost of Total
ordering I ordering
Order cost
quantity
Cost of
capital
Average \ Cash in
stock stock
level
\ Cost of
Reorder Maximum \ storage
level stock
level Demand
rate
Supply Probability
lead — | of stockout
time

Figure 112.1 A cause—effect model of a stock control process. From Making Management
Decisions, S Cooke and N Slack, Prentice-Hall International, London 1984

ectly 1%5
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Number
of calls
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Figure 115.1 Histogram showing number of calls of a given length at half-minute
intervals. The curve shows the expected number of calls of a given length from a negative
exponential distribution with mean call length of 3.322 minutes.

From ‘Manning the telephone enquiry building at West Midlands Gas’ L B Sparrow
in Operational Research for Managers ed S G Littlechild, Phillip Allan, Deddington 1977

BENEFITS

By employing the mathematics of queuing theory, the probable efficiency
of a system can be assessed in terms of its service levels and productive
capacity and plans can be made to eliminate undue and over-costly delays
and bottlenecks.

There is a limit, however, to the extent to which queuing theory can deal
with highly complex problems in dynamic situations with many variables.
In these circumstances simulation techniques may be used as described in
Chapter 113.

Littlechild has explained succinctly that:!

The difference between simulation and queuing theory is that the
former involves the repeated trial of a particular system, under
different patterns of customer arrivals or service performance, until

10 — B c a\e -C(
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environmental conditions so that certain essential parameters remain
constant. The homeostatic mechanism is one that itself responds to the
error-actuated feedback instead of relying on an outside agent.

The Black Box

In cybernetics, a Black Box is a system too complex to understand fully in

the existing state of knowledge. In macro terms, the economic system of a

country is a Black Box. In micro terms, in a complex department run by a

number of interacting human beings, it may never be possible to find out

exactly how inputs to the department are transformed into outputs. But it

may not matter too much. The most important task in any manufacturing

or processing system is to transform inputs into outputs as economlcally S

possible. If this is achieved satisfactorily, it may be a futlle ex @a
find out precisely what is going on.

\e.Ct

The Black Box principle states that the be ex syste 67
discovered merely by studymg th m etween thﬁ %1
P

output, and not by consi é pens insj e

PN e

Cybernetics can be applied to the design of manufacturing processes.
Comprehensive feedback mechanisms can be built into the system. Some
of these can automatically initiate corrections on the principle of homeo-
stasis. Others use a systematic procedure for producing control infor-
mation for process operators who have clearly defined rules on what
action they take in response either to the information or to their observa-
tions in order to restore the system to normal.

Cybernetics applied to management ensures that feedback on
performance is available so that corrections can be made. It is the basic
principle behind budgetary control and management by objectives, but
cybernetics aims to introduce much more comprehensive information
systems which will enable corrections to be made more swiftly and
without having any drastic effect.

The Black Box principle can be used to control systems that are highly
complex. An example given by Duckworth, Gear and Lockett? is of a
production controller with the problem of scheduling a tool room. The
operations in the tool room were so complex that three or four clerks
would be required to record all the necessary information. But on the basis
of an analysis of inputs and outputs it was established that an input of 40
jobs per week would keep the tool room fully occupied and ensure an
output of 40 jobs per week. Without worrying too much about what
precisely was happening inside the tool room, it was possible to schedule
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Network Analysis
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Network a?alysm is a techmqugr@' ing and controlling complex

projects and for scheduling the resources required on such projects. It
achieves this aim by analysing the component parts of a project and
assessing the sequential relationships between each event. The results of
this analysis are represented diagrammatically as a network of interrelated
activities.

BASIC TECHNIQUE

Networks are built up from the following basic elements:

1. Events—stages reached in a project at which all preceding activities have
been completed and from which succeeding activities start.

2. Nodes - circles used to represent an event, ie the start or completion of a
task, at a point in time.

3. Activities — arrows which link up events and indicate the time or
resources which will be used in completing the task.

The basic sequence shown in a network is illustrated in Figure 118.1,
where the two circles represent project events and the arrow joining them
denotes the activity which must take place in order to progress from the
first event to the second.
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Part 7

Efficiency and
Effectiveness
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Identify performance measures

The third step is to determine how performance in each of the categories
will be measured. In some areas such as finance and customer service it
may be quite easy to determine quantitative measures such as sales or
levels of service as assessed by surveys, questionnaires and mystery
shopping. The measures for the process and change in perspectives may,
however, have to focus on the achievement of development programmes
to meet defined specifications and to deliver expected results.

Communicate

This fourth step is to communicate to all employees What the @_\e
scorecard is, why it is important, how it will work k
expected to play and how they and the organ f1 from it 67
0perat|onallze \|\| “( O 608 0
The fifth £ @0peratlonal 99 This means developing
policies, prdcedures and processe tha re that itis applied at all levels
in the organization — strategically at the top, tactically in the middle — and
as a matter of continuing importance so far as working practices are
concerned to all employees.

Operationalization might include the definition of performance require-
ments in terms of targets and the introduction of new processes, the
communication of these requirements, and the development and appli-
cation of processes for measuring outcomes and taking corrective action
when required. At an individual level, performance management
processes may be based on the four elements of the scorecard. Objectives
and standards of performance and competencies that are aligned to
corporate objectives would be agreed for each element and performance

reviews would assess progress and lead to agreed improvement and
personal development plans.

Train

The sixth step is to provide training for everyone in the organization on
the operation of the balanced scorecard and on what, on their different
levels, they are expected to do about managing and implementing the
process.
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Benchmarking

Benchmargg involves 1dent1fyP ctices in other organizations,

comparing them with existing pract1ces within the benchmarker’s own
organization, and taking action to improve those practices in the light of
information on best practices elsewhere, comparing and measuring the
performance of the benchmarker’s own organization in particular respects
with the performance in those areas of other organizations.

AIM

The aim of benchmarking is to improve the performance of the organi-
zation by incorporating appropriate best practice into existing procedures
and practices, and by identifying areas where performance is inadequate
compared with other organizations so that corrective action can be taken.

METHODOLOGY

The process of benchmarking involves:

B identifying the aspects of policy, procedure and practice for which
information from other organizations is required;

B identifying the critical performance areas or factors within the organi-
zation for which comparative data are required;
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effectively and it will fail if it does not take account of the people implica-
tions, including the opinions and feelings of those concerned.

FURTHER READING

Hammer, P, Beyond Re-engineering, HarperCollins, Oxford 1997.
Hammer, P and Champy, J, Re-engineering the Corporation, Harper
Business, Oxford 1993.
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Ratio Analysis

ceN B2y 'Tg
Ratio analg studies and comp al ratios which identify rela-

tionships between quantifiable aspects of a company’s activities. The
object is to reveal factors and trends affecting performance so that action
can be taken.

TYPES OF RATIOS

Ratios cover the following areas:

. profitability;

. performance;

cost;

. liquidity;

. capital structure;

. financial risk;

. efficiency — debtors, creditors, inventory;
. productivity.

N oUW

PROFITABILITY

The profitability ratios are as follows:
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BENEFITS

The analysis of management ratios clarifies trends and weaknesses in
performance as a guide to action as long as proper comparisons are made
and the reasons for adverse trends or deviations from the norm are inves-
tigated thoroughly.

FURTHER READING

Pendlebury, M and Groves, R, Company Accounts (2nd edition), Unwin
Hyman, London 1990.
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might well be the case that 20 per cent of the products account for 80 per
cent of the turnover or total contribution. This is known as the 80/20
rule.

. Trend analysis. The relative performance of the items generating less

income are scrutinized to check recent trends in turnover.

. Action plan. Any lower-income items for which sales are static or

declining are examined in more detail to see if their contribution can be
increased by such actions as reducing variable costs and/or increasing
the selling price.

. Final decision. The final decision on whether or not to phase out a

product for which the action plan has not improved its performance
will be affected by two considerations. The first will be the opportunity

costs of concentrating on other, more profitable, products, ie whal\

would be gained by transferring production to them. The secon
the economies that would result from d1scont1nu1n
the short term, they are less than the contrib ﬁ

it might be worth retammg itu @
version.

Com@l\e@\u ? Q@Iﬁ

Component variety reduction 8xamines every component in the final
production to find out if there is any scope for standardization, amalga-
mation or eliminating unnecessary items. If a new component becomes
necessary, an effective coding system for existing components will
indicate if one is already available. Rather than making the component, it
might be more economical to buy it from an outside supplier.

D=~ Wi

BENEFITS

. Production runs will be longer and ancillary time for setting up and

breaking down will be reduced.

. Inventory levels will be reduced.

. Planning and production control will be simplified.

. Potential savings will be achieved in plant and equipment requirements.
. Activity can be concentrated more in development and design,

marketing and sales, and after-sales service.

e .Cf

e prod ’l
late by an 1*
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benefits of 447
method 44647
cost classification (by) 350-53
behaviour 351-52,352
location 352-53, 353
product, order orjob 352, 353
type of expense  350-51, 351
cost-effectiveness analysis 449-50
aims of 449
benefits of 450
method and stages of 449-50
cost-volume-profit-analysis 346, 353, 370,
383-86
benefit of 386
concepts and techniques 383-85
break-even analysis 384
differential costing 384
margin of safety ratio 384
profit-volume ratio 384
sales mix ratio 385
variable and fixed costs
method of 385
uses of 383
costing 350, 354-55
absorption 354—5

costi
activity-b
cost measu ment 354

marginal 355

@N\'
overhead recovery 354-55
standard 355

creative accounting  339—44 see also current
assets; fixed assets and liabilities
expenses 342-43
income 342

384

current assets  340-41
cash 341

debtors 341
stocks 340
cybernetics  565-67
applications  566-57

Black Box 566
error-actuated feedback 565

homeostasis 565-66
data 94-95
customer 94,95

demographic 94-95

psychographic 95
database marketing 93-96 see also data

applications  93-94

benefits of 95

and database development 94-95

objective of 93

and software systems
Davis,] 85,87
decision support system (DSS) 184
decision techniques 533-39

95

balance sheg
balan sc
593
a‘b —even ana1y51s

algorithms 537, 538

Bayesian analysis 537, 539

decision matrix 534, 535

decision trees  534-35, 536

means-end analysis 534, 535

subjective probability 537
decision theory 531-39

benefits of 539

circumstances 533

complexity 532

decision rules 533

degree of dependence/influence 532

purpose 531

structure 532

techniques  533-39 see also decision

techniques
timescale 533 \
429 65’(

definitions

absorption cost
accou
b¥sell co 1ng
gt

e plannm

uncertainty 532
363

391
getary control 411

budgeting 399

business process re-engineering 595
buying behaviour analysis 45
capacity planning 215

capital budgeting 421

cash management 319
comparison methods 197
competitive advantage 121
contingent pay 493
control of schedules
costaccounting 349
cost-benefit analysis 445
cost-volume-profit-analysis
creative accounting 339
cybernetics 565
database marketing 93
decision theory 531
depreciation 327

desk research 53
discounted cash-flow (DCF)
distribution 37

facility layout 185
facility location 283
faults analysis 514

field research 57
financial accounting 295
financial management 291
financial planning 293
financing 333

flexible budget 405

235

383

431
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and cost-benefit analysis 441
developmentsin 442, 444
and management accounting 44041
need for 440
overall approach to 441
process of 441-42, 442, 443
project life-cycle analysis 76
project management 255-60
and project features 255-56
and project networks 258, 258, 259
and project phases  256-57
and project planning  257-58
and resource planning 259
and stakeholders 257
project network analysis 258, 258, 259
promotion 33-36, 72 see also definitions
advertising (above-the-line) 34-36 see also
main entry
benefits of 36
public relations (PR) 36
sales (below-the-line) 36
selling 33-34
Public Relations, Institute of 36
public relations (PR) 33,36 *=

qualitative r?l( @M \
benefits of
techniques for 61-62
uses of 61
qualitative research techniques
group discussions 62
individual interview 62
Kelly repertory grid 62
quality control 155-61
and causes of faults 156, 156, 157,157
inspections, timing of  157-58
and process control 160, 161
and product variability 155
and sampling  158-59
statistical 159, 160
quality management 143—47 see also
definitions and total quality management
and benefits of high quality 14445
and costs of quality 145-46
appraisal 146
external failure 146
internal failure 146
and minimising total cost 14647, 147
queuing theory 557-61
aimof 558
benefits of 560, 561
and solving queuing problems 558-60, 560
systems 557-58
uses of 557

61-62

ratio analysis  599-608 see also ratios
benefits of 608
capital structure 603

"m capital/cu eﬁa%{
\N eferences 12428, 5d70y80 82, 210,
314, ,4@%, 2,561,567
1 éma ing 89-92
itsof 91-92
a evelopment of an approach 91

cost 601-02, 603

efficiency 605-06

creditors  605-06

debtors 605

inventory 606

financial risk 604

liquidity 602-03
performance 600-01
productivity 606-07
profitability  599-600

use of ratios 607
ratios 305-06, 311-14

asset turnover 313-14, 601
earnings per share 312-13, 600
margin of safety 384
price-earnings (P/E) 313, 342, 600
profit-volume 384

quick/acid-test 305, 602 a\e .
return on capital employed e&
return on equity&

return s/p Yt 313,600 66’(

essence of 90-91
quality solutions 90
service support activities
value chain 90
objectives of 89-90
research 35, 50, 78 see also desk research;
field research; marketing research and
qualitative research
research and development projects 78
responsibility accounting 346, 417-20
areas covered 417
benefits of 420
method 419-20
principles of 417-18, 418, 419
controllable costs 418
explanation 419
management by exception 419
objectives 418
structure of 419,420
risk analysis 346, 434, 435-37
benefits of 437
and expected value technique 436,436
need for 435
and three-level estimate technique 436
role analysis  463-65
methodology 464-65
interviews 464-65
questionnaire 465
observation 465
purpose of 463-64

90-91
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salary control systems 487-91
basis of 487

benefits of 491
compa-ratio 489

salary attrition 488

salary audit 489-91

monitoring external relativities 489-90,
490
monitoring internal relativities 490-91

monitoring procedures 491
salary budget 488, 488
salary surveys 477-79
company 478,478,479
general published 477
specialized 478
sales analysis 35-36, 98-99
charting sales data 98, 99
performance data 98, 98
variance analysis 99
sales control  103-06
benefits of 106
of sales effort in the field 103, 104, 105
of sales performance in the field 105
and overall control 105 ‘ \N
process of 103 \,
sales foreca@ t‘h@ 6365
benefits o
decomposition analysis 64
derived demand 63
marketing models 64-65
smoothing 64
statistical demand analysis 64
subjective forecasting methods 65
time series analysis 63
trend fitting  63-64
sales mix analysis 346, 395-97
benefits of 397
and limiting factor concept
method  395-96, 397
sales mix ratio 385
sales planning  81-83
benefits of 83
process of 81-83
sales promotion (below-the-line)
advertising (above-the-line)
Sasieni, MW 547,552
scales 59-60
Likert 59
semantic differential technique 59-60
Thurston’s comparative judgement
technique 59
schedules, control of 235-37 see also short-
term scheduling
and associated documents
and planning  236-37
segmentation 11,29-30, 51
bases for 29-30
benefits of 30

396-97

33 see also

236

\\A

and differentiation 51
in organizational markets 30
and targeting strategies 27
selection testing 467-70
aptitude and attainment tests  468-69
benefits of 469
characteristics of tests 467-68
intelligence tests 468, 468

personality tests 469
selling 10, 33-34
sensitivity analysis 563-64

benefits of 564
method 563-64, 564
short term scheduling  229-33
aims of 230
jobs on machines 230
and optimized production technology

(OPT) 232-33
o’te

a\e C
purpose of 229
rules 231-32
serv1c
52 see ulso snnulat
eneﬁts of

s ©D |

eCh ues 548-52
6‘ ministic simulation 550-51, 551, 552
te Carlo method 548, 549, 550

systems dynamics 550
skills analysis techniques
benefits of 514
faults analysis 514
job breakdown analysis
manual skills analysis
task analysis 513-14
and training specification 511-12
Slack, N 534, 539, 541, 545
Smith, A 10
standard costing 345, 375-78
benefits of 378
method 376-77
basic approach 376
direct labour standards 376-77
direct material standards 377
make-up of standard unit costs
types of standards 376
overheads 377-78
useof 375
variance analysis 378
stocks/stock control see inventory control
strategy, positioning 27,28
strategy, target marketing 32
supply chain, the 267-68, 268
supply chain management (SCM) 267-71 see
also supply chain, the
aims of 269
importance of 269
planning for 270-71, 271

511-14, 516

512
513

377,377



