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Why are time and productivity important?
To manage operations, the range of services and products provided by an organization are
scheduled, using time as the common denominator. Similarly, the input/output ratio that
comprises productivity is at the core of the drive for greater efficiency within organizations.
The definition and composition of both time and productivity are, therefore, essential
features of the task of managing operations.

Executive Overview
This chapter addresses two important dimensions that are central to managing
operations:
• Time – measuring how long a job should take.
• Productivity – measuring the outputs from a system in relation to the inputs that
go into their creation.
On reflection you will clearly recognize the link between these two aspects of operations,
as the measurement of time will invariably form part of measuring the outputs and
inputs (the numerator and denominator respectively) of the productivity calculation.
The layout of the chapter reflects the link between these two aspects by incorporating
them in the same chapter and the separate perspectives involved by addressing each in
its own section. First we will discuss the aspect of time, with the section on productivity
coming later. An overview of the aspects covered in the chapter are:
• Why time is the common denominator of operations management with
illustrations to highlight this issue.
• Measuring the content of work – measuring work sets out to answer the
question, how long should a job take? This section overviews the approach to
follow.
• Approaches to measuring work content – as jobs are different, the approach to
measuring jobs will also differ. This section illustrates how the approaches to
measuring short repetitive tasks, long non‐repetitive tasks and techniques to
measure capacity utilization and requirements differ, giving examples of each.
• Productivity – what it is and what, in general terms, it measures.
• Productivity and efficiency are compared to help distinguish between these two
dimensions used in evaluating the improvement results.
• Approaches to measuring productivity are discussed and the difference between
single‐factor and multi‐factor measures and the use of added value is explained.
• Ways to improve productivity are outlined and the link between these and the
next chapter on the ways to improve performance in operations is established.
• Service applications – with the growing importance of the service sector in the
more advanced economies, the need for and ways to secure productivity
improvements in service businesses are discussed.

Time – the common denominator in managing operations
The two dimensions used by a business to control its activities are time and money. Time is
the basis for tasks such as planning, estimating, costing and payment systems, and money is
the basis for trading, accounting and financial reporting.
Whereas the money dimension is primarily explained through accounting and finance, it
is through operations management that an understanding of the time dimension may be
gained. It is essential, therefore, that operations managers fully understand how work may
be measured and are able to choose the most appropriate method of measurement to meet
a given requirement. This section explains these aspects of the task. Furthermore,
operations managers must understand both the time and money dimensions in themselves
and ensure that the translation from one to another is both accurate and appropriate. For,
whereas operations is managed on a time base, the costs associated with services, products,
customers and investments will be reported in terms of money.
This opening statement explains that operations uses time as the common denominator
for assessing, controlling and managing many of its activities. The question is, why? To
explain let us use three examples.
Example 1 – Conform
A glance back at Exhibit 8.3 shows that the nine products made on day 1 of that week all
had different standard times. Therefore, to use the quantity of products made as the
measure of how good a day was or as the basis for calculating capacity requirement
would be of little value. Making 100 of product reference 2766 at 3.0 standard minutes
each is not the same as making 100 of product reference 1229 at 36.0 standard minutes
each.
Example 2 – Heath Motors
Heath Motors makes three small electric motors for a wide range of applications. As in
Example 1, to use the quantity of products as the basis for calculating capacity
requirements or to assess weekly performance would not provide a meaningful
approach to these and other dimensions of operations, as Exhibits 1 and 2 illustrate.
Using quantity as the basis for assessing output, Exhibit 1 shows that week 2 appears to
be a much better period than week 1. The factor missing from this assessment is how
long it takes to make each different motor. When these data are introduced (see Exhibit
2), it can be seen that, in terms of hours, the output for weeks 1 and 2 is very similar.
Exhibit 1:

Exhibit 2: Health Motors – output in terms of hours produced

Example 3 – John Michael
For the owner of John Michael (see Exhibit 8.4) to determine how many hairdressers
would be required or to assess the output of a day based upon the number of customers
served would be misleading. The time taken will depend on whether a customer has a
simple wash, cut and blow dry or a perm. Yet the factor of time needs to be included
when calculating capacity, scheduling appointments, measuring performance and
determining costs.

Measuring the content of work
The purpose of measuring the content of work is to establish the time for a qualified person
to complete a specified job at a defined level of performance. 1 In other words, measuring
work sets out to answer the question, ‘How long should this job take to complete?’ As the
time dimension is the basis for managing most key operations activities, establishing times
and knowing what the statements used to express time comprise are essential operations
management tasks.
Before describing the approaches used to provide this information, it is useful to
first understand the reasons for and objectives of measuring work, and these are
summarized in Exhibit 3.
Exhibit 3:

The simplest way to measure work is to time how long a task takes. However, the reality of
work does not lend itself to such a simple method. In particular, there are three dimensions
that can make a significant difference to the time it takes to complete a job. These are listed
in Exhibit 4, together with the ways used to account for these factors.
Exhibit 4:

The steps to measure the work content of jobs are explained below, with a brief explanation
of what is involved:
1. Select, record and analyse the job: which jobs to measure are selected to help
undertake a number of tasks including continuous improvement, capacity planning,
scheduling work and establishing delivery lead times (see Exhibit 3). Recording what
is involved in the work selected, agreeing the method to be used and analysing what
the work entails are the next steps.
2. Measure the job and establish the time: there are a range of ways to measure jobs.
The choice will depend on the level of accuracy required and the length of time a job
takes, for example short, repetitive tasks will normally be expressed in minutes and
parts of minutes. Long jobs such as undertaking a management consultancy contract
and building an oil tanker will normally be expressed in weeks and parts of weeks.
3. Check that the measurement is accurate: before the times for a job can be used, it
is essential to complete studies to check that the calculations have been correctly
made so that their use will lead to sound decisions.

Approaches to measuring work content
This section provides more detail on the approaches to measuring the work content of a
task. To reflect the fact that different approaches need to be used depending on the nature
of the task, the section is in three parts, giving the approaches to measure short, repetitive
tasks, long, non‐repetitive tasks and capacity utilization, with Exhibit 8 providing a summary
of which approach would be the best in a given situation.
Approaches to measure short, repetitive tasks
As a general rule, the techniques used to measure short, repetitive tasks will be chosen to
provide accurate information expressed in minutes and parts of a minute. The reason for
this is fundamental to the task itself; as it only takes a short time to complete but will be
completed on numerous occasions, the time taken to complete the task needs to be
measured accurately.

The techniques most commonly used to provide this level of accuracy are time
study, predetermined motion time standards and synthetics. The first of these will be
described in more detail and will include the procedure to establish a ‘standard time’. This
will provide a sound basis for understanding how to measure the content of work. The other
two approaches will then be described in less detail.
Time study
As providing a more accurate time is needed for work that is of short duration and repetitive
in nature, the job under review is broken down into elements, enabling the time involved for
each element to be more accurately assessed. When undertaking this type of measurement,
the elements of work are further identified as being either:
● repetitive – occurring regularly in every work cycle or once in a given number of cycles
● occasional and contingency – occurring irregularly and, although not directly part of the
job on hand, are part of the general working conditions, for example discussing work with a
supervisor.
When the job is being studied, there will typically be activities other than the work elements
described above. These will be either periods of rest or tasks not directly to do with the job
under review (for example undertaking work on another job). These are duly recorded but
are set to one side. An allowance for rest is added later but the activities that are unrelated
to the job being reviewed are simply excluded from the calculations.
To establish how long to do a job under time study, a trained person measures the
time taken to complete each element observed, while at the same time assessing the speed
and effectiveness with which the person undertaking the task is working. Often the
recording part of this procedure is completed by videoing the work. This facilitates the
person doing the job to become involved and the time element is easily and accurately
established. Assessing the speed and effectiveness of a person is known as ‘rating’ and takes
into account a person’s speed of movement, dexterity and consistency of application. Rating
is based on a numerical scale, of which there are three in use, 60–80, 0–133 and 0–100, each
serving the same purpose.
The role of rating is to allow the observed times for elements to be adjusted up or
down to reflect the speed at which a person is working. In that way times are established
based on a common rate of working (for example, at 100 on the 0–100 scale).
So far we have identified that, in time study applications, a job is broken down into
elements, each element is measured and the time taken to complete an element is then
adjusted by the rate at which the person observed was working. The same elements of work
are measured on several occasions (ideally at least three different people on three different
occasions) to provide an average. This is known as the ‘basic time’ or ‘normal time’. A basic
time is calculated for each element of a job, to which a percentage is then added to cover
occasionals and contingencies, plus an allowance for rest to reflect the need for relaxation
and personal time and compensation for more strenuous or demanding work. The various
elements are added together and the total is known as the ‘standard time’ to complete the
job under review. To help you put this description together, the procedure described here
has been summarized in Exhibit 5 and illustrated in Exhibit 6.

Exhibit 5:

Exhibit 6: Exhibit 5 details shown diagrammatically

Predetermined motion time standards (PMTS)
The essence of time study is to time and rate the task by direct observation. However, from
the genesis of time study, the concept of having predetermined times for operations was
recognized. Several effective systems have been devised that replace observations by highly

detailed method study in order to analyse and classify the motions used. Tables of
predetermined times for each classified motion are drawn up, thus the total time for an
operation can be calculated by adding together the predetermined times of its constituent
parts. Later developments of PMTS systems provide higher level data that provide times for
complete tasks (as opposed to the motions comprising a task) and this enables the time for a
job to be calculated more quickly.
Synthetics
In the same way that PMTS systems provide predetermined times for basic operations,
synthetic times can be built up from previous time studies carried out in an organization. In
this way, times for completing part or all of a task can be calculated from numerous past
studies, and used to build up the time to complete a range of similar work at a defined level
of performance. Normally, these times would embody higher level data and cover much
longer parts of a task than basic human movement, for example dust a chair, paint one
running metre of window frame or make an outer carton.
Approaches to measure long, non‐repetitive tasks
Many tasks have a long work cycle and will often occur infrequently. For such, time study
and PMTS are not cost‐effective ways of measurement. It is more appropriate to use one of
the following forms of estimating.
Estimating
This form of measurement involves an ‘assessment of the time required to carry out work,
based on a knowledge and experience of similar types of work’. 2 This assessment is made on
the total job without a breakdown into elements (Exhibit 7) and is thus dependent upon the
knowledge and experience of the evaluator. In making an assessment, the evaluator will
often use historical times in an informal way.
Analytical estimating
This is a refined form of estimating, in which ‘the time to carry out elements (of a job) at a
defined rate of working is estimated partially from knowledge and practical experience of
the work concerned and partially from synthetic data’. 3 When using this technique, the work
is broken down into suitable elements and the times for these are either estimated or taken
from synthetic data (see Exhibit 7). Although more time‐consuming to apply than estimating,
it is normally more accurate.
Comparative estimating
This is a further development of estimating, in which the time taken for a task is evaluated
by comparing the work involved with the work in a series of similar tasks. This method is
based on the principle of using categories of work, where jobs are not given precise times
but are placed in a time band (for example two to three hours – see Exhibit 7), and the use
of benchmark jobs on which comparisons are based. These latter jobs are chosen as being
representative of a time band, and their times are based on a primary method of work
measurement (for example time study). The use of benchmarks makes for a speedy
evaluation by slotting tasks into broad bands of time.

Exhibit 7: Types of estimating to determine the time to be allocated to complete a task

Techniques to measure capacity utilization and requirements
In many work situations it is important both to measure the extent to which existing
capacity is being used and to be able to monitor utilization in the future. The techniques
available to produce this information are described here.
Activity sampling
Activity sampling involves making random observations over a representative period of time
to provide information on:
● capacity utilization of the facilities or persons employed on a task or in an area
● the average time taken to complete a common task.
Applications of these techniques include operations areas with several pieces of equipment,
warehousing and administrative or technical units. In each, an assessment of utilization or
an average time taken can be established.
The overall time spent on a specified activity is deduced from a number of random
observations. Owing to the limitations inherent in sampling, an error is introduced. The size
of this error can be calculated statistically. For this purpose, a 95 per cent confidence limit is
considered to give sufficient accuracy, and is built into the following formula:

where N = number of random observations, P = percentage occurrence of the particular
activity being reviewed and L the level of accuracy required. For example, if, through
observation or pilot study, a PC (or other piece of equipment) is estimated to be unused,
say, 35 per cent of the time, the number of observations required to determine the actual
percentage of time unused to an accuracy of ± 5 per cent, with 95 per cent confidence in the
answer, would be:

Conversely, it may be that a study has been completed, and the level of accuracy obtained at
95 per cent confidence limits needs to be ascertained. The following equation would be
used:

For example, if the percentage of time that warehouse staff were not working was
10.1 per cent of the time observed and the number of observations totalled 6500, the level
of accuracy at 95 per cent confidence limit would be

So, the warehouse staff were not working between 9.4 and 10.8 per cent of the time. If
there were 20 staff observed, then the capacity needed to cope with present throughputs
could be reduced by some 10 per cent.
So far the activity sampling study has revealed the percentage of time an activity has
happened during the period of observation. To assess how long on average a task took, the
percentage of time observed when staff were doing the task is first established in the way
described here. A period of time (for example day or week) is then studied to determine on
how many occasions the task was completed (for example orders dispatched, invoices
processed or units produced). If, during an eight‐hour day, four staff were employed 65 per
cent of their time on dispatches and in that period completed 180 dispatches, the average
dispatch time can be calculated as follows:

Information provided in this way enables operations to establish the capacity required to
handle the throughput observed during the period studied. Whether this is a normal load
can be checked by comparing (say) the number of dispatches completed within the observed
period with the number of dispatches completed in a reference period in the past.
This reference period is chosen to represent a period of normal working over a given time
(for example three months).
When capacity required to handle a normal workload has been established,
monitoring throughput against capacity levels on a regular basis can be put into effect. This
is achieved by comparing (say) the weekly net hours available (that is, total hours less rest
and personal time) in a finished goods warehouse with the amount of work completed in the
same period (for example the number of dispatches made, deliveries received, stock checks

made and paperwork processed), the times for these activities having been established
through activity sampling. Where work was not seen during the sample (for example tasks
completed on a monthly basis only), estimates of the time taken to complete these tasks are
established.
This comparison enables management to monitor any throughput changes and their
effect on, in this instance, the warehouse and enables them to come to better decisions on
whether to increase or decrease capacity on a temporary (through overtime or by making an
internal transfer) or permanent (adding staff or natural wastage) basis.
Group capacity assessment (GCA)
Group capacity assessment (GCA) provides a basis for controlling staffing levels in indirect
areas where more rigorous forms of work measurement are more difficult and expensive to
apply. The first task is to establish times (that a trained person is expected to achieve on a
day work basis without allowance for rest) for all the major tasks in a particular department.
This is accomplished by using an appropriate form of work measurement, for example time
study, synthetics, activity sampling or analytical estimating. Often a video recording is made
(it is easy to do, reduces the levels of sensitivity that accompany observation and allows
those videod to be party to the calculations) and the number of completed work cycles
counted in that period. An average time is then established.
While this information is being generated, the number of tasks completed in the
department each day is being recorded. The average number of tasks completed in this
period is calculated and extended by the time allowed. The number of people required
(making due allowance for rest and personal needs) can then be established.
As in activity sampling, the capacity required is agreed, and changes are monitored
in the future. This is done by totalling the number of tasks completed each day, extending
these by the agreed time and calculating the total staff content of the work done that day.
This is compared to the hours worked during that day, and an ‘efficiency percentage’ is
calculated. These daily controls are monitored at departmental level, with weekly controls
for each department being provided for the next level of management.
Clerical work improvement programme (CWIP)
Banks and other high volume service sectors (for example insurance and other parts of the
financial sector) often monitor staff requirements through a programme similar to that
described under GCA, but specific to their own organization. One example is the clerical
work improvement programme (CWIP) that measures staff requirements for different
administrative units and centres. Synthetic times are established for the range of activities
undertaken. One common approach is to video the tasks and watch the tape to observe and
calculate the times for elements of work. Standard times (an allowance being added to the
observed time to cover occasionals, contingencies, rest and personal needs) are established
and used to calculate times for existing and future jobs. Typically, all times are verified by
observing the tasks being completed, where possible, at a number of locations.
The assessment of staff needs is primarily based on the number of transactions completed.
Daily volumes are recorded (normally as an automatic byproduct of the system) and
continuously reviewed over a 20‐day period. Four‐weekly reports would form the basis by
which a company monitors capacity and helps to control costs. Exhibit 8 provides a summary
of some likely applications in the service sector of the approaches to measuring work that
have been outlined.

Exhibit 8: Approaches to measuring work – some typical service applications

Reflections
As time is the common denominator in managing many of the key tasks in operations,
understanding the alternative approaches to measuring time and recognizing which
alternative is the most appropriate to use is fundamental to an operations manager’s role.
Determining capacity requirements, setting realistic throughput targets and evaluating
performance are core tasks. With typically 70–80 per cent of people and costs falling within
the remit of operations, controlling and managing these large resources in line with budgets
and customer needs is central to the overall success of a business.
Also, given the need to reduce costs and improve all dimensions of performance,
evaluating and choosing alternatives is an essential part of securing the improvements
necessary for the short‐ and long‐term success of a business. Measuring time is a key facet
of this task and provides essential dimensions of the need for continuous improvement in
operations, the subject of Chapter 16.

Productivity
The prosperity of nations and organizations alike is recognized as being dependent upon
their comparative productivity. At a national level, the relationship between the level of
output per hour in the manufacturing sector from 1960 to 2000, the share of world trade in
manufactured goods and the GDP per capita for seven more advanced economies is shown
in Exhibits 9, 10, and 11 respectively. Productivity is a most useful comparative measure at a
national, sector or individual business level to provide comparisons between relative
performances and measure trends over time.

Exhibits 9 and 10

In general terms productivity expresses the relationship between the outputs from a system
and the inputs which go into their creation, as shown below:

An increase in productivity, therefore, can be secured by changing either or both the
numerator or denominator of this simple equation. However, it follows that an increase in
output itself does not necessarily mean an increase in productivity unless there has been a
less than pro rata increase in inputs.

Exhibit 11: GDP per capita for selected countries 1983‐2002

Part of your task in understanding operations is to assimilate the technical differences
between the concepts and dimensions that make up the field. One key difference concerns
that between productivity and efficiency, the explanations for which follow:
● productivity measures the amount of input required to achieve a given output or,
expressed the other way, the amount of output resulting from a given input
● efficiency measures how well resources have been used by comparing actual output with
the expected or standard output that should have resulted from the use of these resources:

Approaches to measuring productivity
Single‐factor and multi‐factor are the commonly used measures of productivity. As an
example of single‐factor measurement, staff productivity typically measures output per
hour.
Multi‐factor productivity, on the other hand, includes not only labour but also other inputs
such as processes, energy and materials. All productivity measures are exposed to a number
of indirectly acquired sources of improvement. For example, technological change and the
increasing skills base and know‐how of people would, in themselves, typically lead to an
increase in productivity in related areas but may not appear to be directly associated with
the improvement. However, as a measure to reflect trends and compare performance,
productivity is a simple and effective way of providing these insights.
Examples of single‐factor, multi‐factor and added value measures are now provided.

Exhibit 12

Single‐factor productivity measures
● Staff productivity is the most commonly used measure and relates output to hours
worked. Its universal application derives from several factors including that it is easy to
calculate and the like‐for‐like dimension of staff/labour, both within and between nations,
sectors and businesses, as illustrated in Exhibits 9 and 12:

● Process productivity measures the value of the outputs produced in relation to the
process time involved:

Another means of evaluating process productivity is to compare the value of goods sold (£s)
to the fixed asset investment in the processes under review.
Multi‐factor productivity measures
The single‐factor dimensions of staff/labour and process measures of productivity provide
one view of a total picture and when using them, this needs to be borne in mind. However,
by using a multi‐factor measure of productivity, certain of these problems will be overcome.
Multi‐ (also called total) factor productivity includes not only staff/labour inputs but
also some or all of the costs of capital, energy, materials and other purchased services:

This measure provides an improved framework for assessing the whole of operations and
gives a basis for analysing productivity changes due to substituting or improving one or more
of the factors involved.

Added value
One useful refinement to measuring productivity is to relate factors to added value. The
latter refers to the value added to a service or product by a business and is, therefore, the
difference between sales revenue and all material and service costs incurred to make those
sales. These costs include materials and components, stationery, subcontract and any other
elements of material or staff costs purchased from outside a business (see Exhibit 15.13):

Thus, over the period being reviewed, the added value measures the wealth produced by a
unit. The added value index (AVI) is also a useful overall measure because it relates the
added value to total employment costs (for example salaries, pensions and other state
contributions). It is calculated as follows and is often expressed as a percentage:

Exhibit 13: Added value in relation to bought‐out materials/services and sales

The ratio is a valuable measure of operations management’s performance because, unlike
profit, it is less affected by factors outside a manager’s control (for example inflation) and it
focuses on a fundamental aspect of management’s task, that of being responsible for
employee productivity.
AVI measures operations by relating the current AVI against a previously agreed
standard, with a lower figure indicating an improvement in this ratio. Added value reward
schemes are also used by some organizations.

Ways to improve productivity
There are three levels at which productivity improvements can be made:
• scientific, involving research leading to new knowledge in, for example, materials,
processes and IT chips
• technical, which comprises the adaptation or application of new scientific
knowledge to replace existing ideas or introduce new ways to complete tasks
• operational, where the aim is to develop procedures that make the best use of
technical developments.

In terms of productivity improvements, the activities at the scientific and technical levels
provide the principal increases. However, they will also be more expensive to fund and take
much longer to bring to fruition than activities at the operational level, where the
investments are relatively inexpensive but yield quick, although less significant results (see
Exhibit 14). Consequently, many organizations have pursued productivity improvements
solely at the operational level. The methods adopted, however, vary. Some improvements
come through experience, trial and error or ingenuity. Other ways of studying work have
been developed that provide a systematic approach to investigating existing methods and
developing and implementing improvements as ways to increase the productivity of existing
resources.

Exhibit 14:

Service applications
The growing importance of the service sector within more developed economies places
increasing emphasis on the need to improve productivity in this sector. Past trends indicate
that, even in the USA which is often regarded as having the most developed of all service
sectors, productivity improvements lag behind. Exhibit 15 shows that whereas
manufacturing productivity has been increasing year on year since the mid‐1980s, total
business (excluding farming) productivity in the USA has been declining year on year, which
suggests that service sector productivity has also been declining over the same period.

Exhibit 15:

The need to improve and measure productivity in service businesses (and the
whitecollar/ service dimension in goods‐producing firms) is a significant and necessary task.
As the service element of economies grows, productivity in this sector has an increasing
bearing on the living standards of nations.
It is important, therefore, to accomplish this in an effective way. In so doing,
organizations should remember to incorporate lessons from the past and recognize the
expectations and abilities of the staff involved. Essential to the successful introduction and
maintenance of approaches to measuring and improving productivity are the following:
● Involve those concerned – the failure of companies to involve blue‐collar workers in the
past led to resentment and resistance at the time, an attitude which sometimes prevails
even today. The success achieved by other nations (for example Japan) has, in part, been
based upon appropriate high levels of involvement. Including people in the process needs to
be undertaken as early as possible, particularly in service industries where procedures are
less rigid and the outputs less tangible. Discussing the purpose of the measures and their
ultimate use will allay fears, reduce resistance and match the expectations of incumbents
concerning levels of responsibility and their role in the interpretation of the service and
managing and improving the delivery system.
● Establish the purpose – starting with the goals of the organization, measures should be
developed to fit relevant targets. Congruency between measures and objectives ensures
relevance of effort and consistency and coherence of purpose. In the service sector this
linkage is normally inherently less defined than its goods‐producing counterpart.
● Determine appropriate measures – be aware of using existing output/input ratios as this
approach brings with it the potential problem of modifying, at a later date, a measure which
is not fit for purpose. The approach should be to determine first the outputs, then the inputs
and lastly the ratios. This will enable the different factors to be assessed independently of
one another, then later assessed within the relevant measures. Defining each part
separately simplifies the task.
● Output measures – by electing to define outputs first, the more difficult and important
factor in the equation is addressed without introducing additional complexity. As output
measures are often difficult to determine directly, surrogate measures are sometimes used.
It is most important, therefore, to involve those concerned in such decisions to ensure that
what a measure is intended to accomplish is understood and deemed suitable. This avoids

unduly emphasizing non‐critical factors which may distort what constitutes good
performance. Group consensus not only reduces this possible outcome but also creates the
opportunity to refine measures over time.
● Input measures – should be chosen to reflect the task. Choices between single‐factor and
multi‐factor measures were discussed earlier and some illustrations are given in Exhibit 16.
When choosing which inputs to use, the need to relate them to the output measures must
also be appreciated. One aspect to consider here is the appropriate time base of the input(s)
compared to the output(s) involved. Thus, clerical staff inputs may be measured in hours or
days, whereas a research department would be more appropriately described by the
numbers of people or salary bill.

Exhibit 16: Examples of single‐factor and multi‐factor productivity measures

● Ratios – the last step in defining the measures is to select the ratios. The multiples on
hand will be many. Some factors to consider in general terms, as well as to do particularly
with service applications, include:
● Keep the number of measures small and focused. Avoid any measures that are not central
to a review.
● Select measures with the following characteristics:
– data are readily available
– reflected performance is understood by all concerned
– some control is exercised by those being measured.

● Measures for one function are compatible not only with other parts of an organization but
also with the corporate measures in use.
● Revise – implementing a productivity measurement system is not a one‐off project. In
service industries particularly, changes in mix, the continuous reinterpretation of tasks, the
application of technology and changes in organizational goals will bring about short‐ and
long‐term implications for a business and may change the best measures to evaluate
performance and improvement. Periodic revision needs to be built into the system, in
relation to productivity measurement in particular and as part of an ongoing, corporate
review in general.

Reflections
While factors such as national resources will play a major part in determining a country’s
level of wealth, the prosperity of a nation and the living standards enjoyed by its people are
also bound up with productivity. The standard of living enjoyed today by many of the more
advanced economies has its roots in the primary (mining and farming) and secondary
(manufacturing) sectors’ productivity gains over the last several decades. The improvements
secured in these areas of the economies of many nations have been significant.
The increasing importance of service industries in the more developed economies
has switched the spotlight onto the need to improve productivity in this sector. Only in this
way will the improvements in national prosperity and individual living standards be
sustained. Current overall performance, as shown in Exhibit 15, points to a current
Exhibit 17:

failure to meet these expectations. In part this may be explained by a failure in some
elements of the service sector to acknowledge this essential task. However, there are other
parts where this need has been fully recognized. Often this goes hand in hand with the
increasing move of services from a sheltered to a traded environment, a factor often
enhanced by the progressive privatization in many countries of large service industries that
had historically been developed and managed in the public or government domain. The
results, as Exhibit 17 illustrates, can be as dramatic as many of the earlier gains in the
primary and secondary sectors.
Exhibit 17 shows that all thirteen countries now provide a three‐minute
international telephone call at a significantly lower price than in 1994. In fact, while the
average price for all these countries was $3.98 in the mid 1990s, it had fallen to $0.67 by
2003. Also, as the figures do not take into account inflation in the period, the reduction in
prices are, in real terms, even more pronounced. Underpinning these significant decreases
was a parallel improvement in productivity, driven by a combination of technology
investment and continued improvements in all areas of telephone provision.
The need for and benefits that accrue from sustained productivity improvements are
central to the continuing prosperity of nations, whatever their level of development.
Bringing this about is a central feature of operations management.
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Definitions of work measurement are provided in the British Standard 3138 (1992).
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