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Fig.8.1.10 Templates and models

8.2 Work measurement as a means for
accurately measuring performance

Work measurement is the second of the two main parts to
work study (sce Fig. 8.2.1). This part is divided into the
following techniques.

Time studies.
Activity sampling.
Synthesis.

Analytical estimating,

R e

Each of the above plays a different role in making
results of work study available to management, which can
be used in the quest for information and which assists in
maintaining a degree of control of an organisation. The
uses to which the information can be put revolves around
the setting of standards of lubour/plant costs and the
techniques of controlling them, i.e.

1. Standard costing and budgetary control (pre-

determined costs and availability of finance).

Estimating — from recorded performance times

extracted from synthetic data.

3. Planning (durations of operations extracted from
synthetic data).

™)

4. Production control and fixing of bonus/incentive
schemes.

5. Supervision (checking on how 'well jobs are super-
vised ).

6. Gang balance or gang/plant balance.

Most of the methods of work study described in this
section are carried out by work study officers, but with a
little training the site supervisor could, if time allowed,
conduct selected studies if necessary. However, it is normal
to have an independent individual conducting the studies,
if union stewards request it, when time rates for bonus
schemes appcar to be inadequate and the site supervisor
wishes to remain impartial,

It has been a source of aggravation in the past for
operatives to be secretly timed in their work situation, or
be studied by management by one or more of the work
measurement systems without their prior knowledge,
but which eventually they discovered when work study
officers were observed hiding behind brick stacks or
peeping out of upper windows. Now, the operatives’
cooperation is sougnt, through their union stewards,
when a rate for an operation appears to be uneconomical
or serious losses are being incurred due to inadequate
gang/plant bulance, When difficulties are experienced in
striking the correct bonus rate for the job and the oper-
atives are aggrieved, work study is used (time study) to
arrive at an acceptable standacd rate.

Itis usually the case that the operatives have the final
say before most forms of work study is undertaken, par-
ticularly where trade unions dominate, and therefore
time studies and other work measurement studies can
only be carried out after the usual consultations.
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Time studies
Various equipment is used to conduct this type of study e.g.

(a) decimal minute stop watch — fly back type — which
is either calibrated for 30 minutes or 60 minutes;

(b) clip board;

(¢) study sheets (see Figs. 8.2.2 and 8.2.3);

(d) tape measure;

(e) pencil and rubber;

(f) «calculator.

Job selection

Any job or operation could be studied to discover the

time taken to complete it, particularly where synthetic

data is being compiled for the first time; the most usual

jobs, however, in an organisation which has used work

study for some period of time are:

() newlyintroduced jobs or operations;

() jobs requiring the use of new techniques, new
materials or new plant;

(¢) those jobs which are showing a worsening trend,;

() those jobs causing the operatives to be disgruntled.

In the above situations incentive and bonus schemes
would be the basis for the studies. e

Operatives to be studied

A study is normally taken using the services of what one
would refer to as a ‘qualified worker' — the type who is an
average all-rounder and who has the attributes necessary
for the job for which he/she is employed, i.e. degree of
intelligence, skill and physical build.

The choice of operatives who are to be studied
would normally be by agreement with the trade union
steward, and, naturally, individuals would have to
consent. Either the site supervisor or the union steward
would introduce the individual to the work study officer,
who should explain all the facts about how the study is
conducted.

How the time study is carried out
It is necessary to begin the study by recording all the
existing facts about the job, including the working con-
ditions, degree of skill, effort, etc., required. The work
study officer should watch the operative complete one or
more cycles of the work to be studied to decide what the
‘elements’ of the job are, and exactly where the ‘break-
points’ occur.

The following is the order in which the eventual
‘standard time' is determined:

1. Choose the job and extent of it (when it starts and
finishes).

2. Break the job down into elements and decide break-
points, e.g. collect component, measure, cut, fix, ctc,
(the break-point being the points between the com-
pletion of one element and the starting of another).

3. Record the elements, in order of execution, on the
Time Study Recording Sheet (sec Fig. 8.2.2).
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Fig.8.2.1 Work measurement (stages in its application)

4. Time each element by the ‘repetitive’ or ‘continuous’
timing method, and record in the Time Study Recording
Sheet O.T. or W.R. column.

5. Simultaneously to timing an clement a rating should
be recorded in the R column.

6. Calculate the basic times using:

Rating X Standard or Observed Time

BT =
100 Standard Rate

7. Calculate the standard time using the Time Study
Sheet, as shown in Fig. 8.2.3 (abstract, relaxation
allowances and summary).

Rating

Because operatives work at varying degrees of speeds
during a work period (depending on whether they have
been, or are about to be, refreshed and revitalised with a
mid-morning break, etc.) a British Standard Rating Scale
is applied by the work study officer to cach observed
element of work produced during a study. The skill of a
work study officer is greatest in applying the rating scale
in assessing how fast an operative is working, and above
all, how efficiently and effectively the work is being
carried out.

The BS Scale ranges from 0—100 where:

(a) O represents inactivity;

(b) 50is very slow and ineffective;

(¢) 75isunhurried, but the operative is meaningful and
producing a normal rate of work for a normal rate of

pay;

: (d) 100 is the standard rate with the operative working

at a speed sufficient to earn up to 333 per cent
bonus on top of normal earnings;

(e) 120 means that an operative is very skilful, fast and

effective ~ only a small percentage of workers
would be rated thus, especially over a sustained
length of time.

The usual rate ranges between 70 and 130.

Abstracting

This is the collection of the basic times for each repeated
clement which are then added together. The element
totals are then divided by how many times they have been
repeated to arrive at average basic times (see Fig. 8.2.3).

Relaxation allowances

These allowances are additional percentages which are
added to the average basic times to allow for delays
caused by an operative having to take care of his/her
basic needs, and to allow some recovery time where to
complete an operation work has to be undertaken using
some effort, concentration, etc., which leads to fatigue.
These allowances are:

1. Working position, 0—10 per cent (sitting 0%,
standing 2%, stooping 5%, ctc).

2. Amount of physical effort, 0—20 per cent (lifting light

© weights 0—10%; lifting heavy weights, 11-20% ).
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3. Conditions of the work area, 0~20 per cent (cold,
hot, bad light, dirty, fumes).

4. Degree of attention or concentration, 0— 10 per cent
(measuring or checking, 0—5% ; process which leads
to some anxiety, 6—10% ).

5. Monotony, 0—5 per cent (degree of repetitiveness)

Because it is expedient to do so, to these relaxation
allowances are now added a standard allowance for oper-
atives' standard needs, such as: mid-morning and mid-
afternoon tea or rest breaks; attending the toilet; for
washing if periodic dirty processes are undertaken.

Normally, for each element undertaken relating to
building, the total percentage allowances would not
exceed 40 per cent. The relaxation allowances and stan-
dard allowances are shown combined under one heading
in Fig. 8.2.3, and can be remembered using SPECAM
(standard, position, effort, conditions, attention and
monotony).

Stermnary: Both the total average basic time and total
relaxation allowances are added together to give total
times for each element. These totals are next added to
give a grand total (see Fig. 8.2.3). There now remains for
only one final additional allowance to be added to the
grand total time to arrive at a performance/standard time
per job, which is called a contingency allowance.

Contingency allowance

This allowance varies between 0 and 5 per cent, and is
added to the grand total time for infrequent periods of
dclay which the work study officer expects will happen at
some time, depending on the operation studied, e.g. in-
frequent items of work (maintenance of machines or
tools); unexpected interruptions caused by other trades.

Activity sampling

Although management may have the foresight to plan
ahead and use various control techniques, it may be
necessary during the course of construction work to take
action on site where difficulties are encountered, e.g. the
level of productivity is falling and it is suspected that all is
not right with the site supervision, or the gang balance of
certain groups of workers is incorrect.

The work study officer could be called in by the
contracts manager to carry out some form of activity
sampling as a check on actual output or quality of work
with that which was planned or estimated.

The two main activity sampling systems known in
construction studies are:

(a) Field Activity Counts; -
(#) Random Observation Studies. -

Field Activity Counis

This is a technique of study sometimes carried out by the
contracts manager as a check on the degree of supervision
of operatives on-site. It would be undertaken where there
appeared to be a labour problem and the productivity is
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8.2 Work measurement as a means for
accurately measuring performance

Work measurement is the second of the two main parts to
work study (see Fig. 8.2.1). This part is divided into the
following techniques,

1. Time studies.

2. Activity sampling.

3. Synthesis.

4. Analytical estimating.

Each of the above plays a different role in making
results of work study available to management, which can
be used in the quest for information and which assists in
maintaining a degree of control of an organisation. The
uses to which the information can be put revolves around
the setting of standards of labour/plant costs and the
techniques of controlling them, i.c.

1. Standard costing and budgetary control (pre-

determined costs and availability of finance).

Estimating — from recorded performance times

extracted from synthetic data.

3. Planning (durations of operations extracted from
synthetic data).

4. Production control and fixing of bonus/incentive
schemes.

5. Supervision (checking on how 'well jubs are super-
vised).

6. Gang balance or gang/plant balance.

[SS]

Most of the methods of work study described in this
section are carried out by work study officers, but with a
little training the site supervisor could, if time allowed,
conduct selected studies if necessary. However, it is normal
to have an independent individual conducting the studies,
if union stewards request it, when time rates for bonus
schemes appear to be inadequate and the site supervisor
wishes to remain impartial.

It has been a source of aggravation in the past for
operatives to be secretly timed in their work situation, or
be studied by management by one or more of the work
measurement systems without their prior knowledge,
but which eventually they discovered when work study
officers were observed hiding behind brick stacks or
peeping out of upper windows. Now, the operatives’
Cooperation is sought, through their union stewards,
when a rate for an operation appears to be uneconomical
or scrious losses are being incurred due to inadequate
gang/plant balance. When difficulties are experienced in
striking the correct bonus rate for the job and the oper-
alives are aggrieved, work study is used (time study) to
arrive at an acceptable standard rate.

Itis usually the case that the operatives have the final
say before most forms of work study is undertaken, par-
ticularly where trade unions dominate, and therefore
time studies and other work measurement studies can
Only be carried out after the usual consultations. '
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Time studies

Various equipment is used to conduct this type of study ¢.g.

(a) decimal minute stop watch — fly back type — which
is either calibrated for 30 minutes or 60 minutes;

(&) clip board;

(¢) study sheets (see Figs. 8.2.2 and 8.2.3);

(d) tape measure;

(e) pencil and rubber;

(f) calculator.

Job selection

Any job or operation could be studied to discover the

time taken to complete it, particularly where synthetic

data is being compiled for the first time; the most usual

jobs, however, in an organisation which has used work

study for some period of time are:

(a) newly introduced jobs or operations;

(H) jobs requiring the use of new techniques, new
materials or new plant;

(c) those jobs which are showing a worsening trend;

(d) those jobs causing the operatives to be disgrunted.

In the above situations incentive and bonus schemes
would be the basis for the studies. :

Operatives fo be studied

A study is normally taken using the services of what one
would refer to as a ‘qualified worker’ — the type who is an
average all-rounder and who has the attributes necessary
for the job for which he/she is employed, i.e. degree of
intelligence, skill and physical build.

The choice of operatives who are to be studied
would normally be by agreement with the trade union
steward, and, naturally, individuals would have to
consent. Either the site supervisor or the union steward
would introduce the individual to the work study officer,
who should explain all the facts about how the study is
conducted.

Houw the time study is carried out
It is necessary to begin the study by recording all the
existing facts about the job, including the working con-
ditions, degree of skill, effort, etc., required. The work
study officer should watch the operative complete one or
more cycles of the work to be studied to decide what the
‘lements’ of the job are, and exactly where the ‘break-
points’ occur.

The following is the order in which the eventual
‘standard time’ is determined:

1. Choose the job and extent of it (when it starts and
finishes).

2. Break the job down into elements and decide break-
points, e.g. collect component, measure, cut, fix, etc.
(the break-point being the points between the com -
pletion of one element and the starting of another).

3. Record the elements, in order of execution, on the
Time Study Recording Sheet (sec Fig. 8.2.2).
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ANALYTICAL
ACTIVITY SAMPLING TIME STUDIES SYNTHESIS ESTIMATING
o Cee -+ | USE PREVIOUSLY
STANDARD ~ ' FROM PREVIOUSLY | RECORDED TIMES AND -
TIMING NOT ESSENTIAL TIMES OBTAINED COMPILED TIMES ASSESS REMAINDER

Time cach element by the ‘repetitive’ or ‘continuous’
timing method, and record in the Time Study Recording
Sheet O.T. or W.R. column.
5. Simultaneously to timing an elerm_nt a rating should
be recorded in the R column,
6. Calculate the basic times using:

o

Rating X Standard or Observed Time

BT. =
100 Standard Rate

7. Calculate the standard time using the Time Study
Sheet, as shown in Fig. 8.2.3 (abstract, relaxation
allowances and summary).

Rating

Because operatives work at varying degrees of specds
during a work period (depending on whether they have
been, or are about to be, refreshed and revitalised with a
mid-morning break, etc.) a British Standard Rating Scalc
is applied by the work study officer to each observed
clement of work produced during a study. The skill of a
work study officer is greatest in applying the rating scale
in assessing how fast an operative is working, and above
all, how efficiently and effectively the work is being
carried out.

The BS Scale ranges from 0—100 where:

(a) Orepresents inactivity;
(b) 50isvery slow and ineffective;
(¢) 75 is unhurried, but the operative is meaningful and

producing a normal rate of work for a normal rate of

pay;

(d) 100 is the standard rate with the operative working
at a speed sufficient to earn up to 333 per cent
bonus on top of normal earnings;

(e) 120 means that an operative is very skilful, fast and

effective — only a small percentage of workers
would be rated thus, especially over a sustained
length of time.

The usual rate ranges between 70 and 130.

Abstracting

This is the collection of the basic times for each repeated
element which are then added together. The element
totals are then divided by how many times they have been
repeated to arrive at average basic times (see Fig. 8.2.3).

Relaxation allowances

These allowances are additional percentages which are
added to the average basic times to allow for delays
caused by an operative having to take care of his/her
basic needs, and to allow some recovery time where to
complete an operation work has to be undertaken using
some effort, concentration, etc., which leads to fatigue.
These 'z.llowmccs are:

1. Working position, 0-10 per cent (sitting 0%,
standing 2%, stooping 5%, etc).

2. Amount of physical effort, 0—20 per cent (lifting Light

" weights, 0—10%; lifting heavy weights, 11-20% ).
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3. Conditions of the work area, 0—20 per cent (cold,
hot, bad light, dirty, fumes).

4. Degree of attention or concentration, 0—10 per cent
(measuring or checking, 0—5% ; process which leads
to some anxiety, 6—10% ).

5. Monotony, 05 per cent (degree of repetitiveness)

Because it is expedient to do so, to these relaxation
allowances are now added a standard allowance for oper-
atives’ standard needs, such as: mid-morning and mid-
afternoon tea or rest breaks; attending the toilet; for
washing if periodic dirty processes are undertaken,

Normally, for ecach element undertaken relating to
building, the total percentage allowances would not
exceed 40 per cent. The relaxation allowances and stan-
dard allowances are shown combined under one heading
in Fig. 8.2.3, and can be remembered using SPECAM
(standard, position, effort, conditions, attention and
monotony).

Summary: Both the total average basic time and total
relaxation allowances are added together to give total
times for each element. These totals are next added to
give a grand total (see Fig. 8.2.3). There now remains for
only one final additional allowance to be added to the
grand total time to arrive at a performance/standard time
per job, which is called a contingency allowance.

Contingency allowance

This allowance varies between 0 and 5 per cent, and is
added to the grand total time for infrequent periods of
delay which the work study officer expects will happen at
some time, depending on the operation studied, e.g. in-
frequent items of work (maintenance of machines or
tools); unexpected interruptions caused by other trades.

Activity sampling

Although management may have the foresight to plan
ahead and use various control techniques, it may be
necessary during the course of construction work to take
action on site where difficulties are encountered, e.g. the
level of productivity is falling and it is suspected that all is
not right with the site supervision, or the gang balance of
certain groups of workers is incorrect,

The work study officer could be called in by the
contracts manager to carry out some form of activity
sampling as a check on actual output or quality of work
with that which was planned or estimated.

The two main activity sampling systems known in
construction studies are:

(a) Field Activity Counts; r
() Random Observation Studies. ~

Field Activity Counts

This is a technique of study sometimes carried out by the
contracts manager as a check on the degree of supervision
of operatives on-site. It would be undertaken where there
appcared to be a labour problem and the productivity is
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less than was cstimated or experienced in past projects;
also, the bonus earnings may have dropped and this could
be a cause for concern as output could affect the contrac-
tor’s position regarding the meeting of target dates. Of
course, the work study officer could undertake this form
of study but without the knowledge of either the operatives
or site manager.

The study is conducted about once each hour to
obtain the most accurate results. The contracts manager
or work study officer simply walks around the site ob-
serving as many of the clocked-on operatives in their
work situation as possible. The idea is to record, on small
mechanical counters (one held in each hand), those
operatives who are actively working, and those who are
inactive at the moment of observation. Those not active
are recorded, say, on the right-hand counter, while those
who are active are recorded on the counter held in the
left hand.

The recordings of this form of study are used to
analyse the operations undertaken by each gang member.
The percentage of each operation can also be compared
with the other operations in the process, but particularly
against the estimated figure.

An observation of each gang member is taken, say,
every 10 minutes or more, and a chart or record sheet
(see Fig. 8.2.6) has recorded on it: the gang members
code (A-D), the operation being done at the moment of
observation and the number of the observation.

Synthesis
This is a work measurement technique which is used to
obtain a duration or time for doing a job. The data for
working out the duration is obtained from records which
are retained by the work study department of previous
time studies; this data is known as synthetic data.

One or both of the following two durations or times
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basic time of 5.32 minutes, making a basic time for the
smaller door of 3.99 minutes.

Analytical estimating
This is yet another work measurement technique but

which is used in calculating standard times for non-
repetitive processes or jobs. It may be too expensive and

time consuming to carry out time studies for a onc-off

job. Also, there may not be sufficient recorded previous
elements or standard times in a firm’s synthetic data,
making the technique of synthesis inoperable.

Analytical estimating should be undertaken by
someone with considerable experience in work study, or
a person (site supervisor ) who may have had vast practical
experience and with a knowledge of how long trade
operations take.

The technique, where a one-off job's basic times are
to be prepared, is to break the job down into elements, as
in all time studies. Each element’s basic time is assessed at
a standard rate, and where it is possible synthetic data is
used; this is a less precise method of obtaining standard
times because it relies on judgement, but it is assessed as
being satisfactory in such situations as described,

The example in Fig. 8.2.8 deals with the removal of
an existing overflow and warning pipe which is too small
in diameter, and which is replaced with a bigger plastic
one. Some of the basic times are obtained from synthetic
data, and others by analytical estimating (assessment
from experience).

In using this technique a rate for undertaking the
work can be fixed so that the operative, if there is a bonus
scheme in operation, can assess his/her bonus carnings.

8.3 lncgntive schemes

There are two areas within which financial incentive
schemes fall; those of operatives and those of managers.
Eacharea is dealt with differently by companies either as a
method of reward, or inducement to higher productivity,

Schemes for managers

1. Extra payments or increases in salaries for supervisors,
managers and executives for any increased output.
These usually take the form of: payments by the
allocation of extra shares; a percentage of any profits
carned by the company; or free holidays as a bonus
for well-managed, profitable schemes.

2. Fringe benefits covering such items as: a car; sickness
benefits; free education for a manager’s children, cs-
pecially if the manager has to frequently spend
time away from home and his wife, periodically, is
required accompany him,

Schemes for operatives

I, Geared incentive bonus schemes which are based on
measured levels of productivity at site or shop floor
level.
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2. standing bonus schemes where the cost of a bonus
department set-up is either too expensive and the
bonus is used as a bribe to ensure adequate numbers
of employees attend work promptly and regularly
during a work week.

Financial incentives for executives/managers

While some of the aforementioned are strictly financial
incentive schemes used to coax the workers, staff and
managers to higher productivity, others are in recognition
for past efforts, or to retain the services of Key personnel
vital to a firm's continued success in the relevant industrial
or commercial field.

[t appears to be increasingly necessary for companics
to add to the fringe benelits of managers/executives as a
way round governments’ prices and incomes policies,
and which is used as a basis for appeasing vital executives.
cte.. who hold the keys to a company’s success against
competitors from home and abroad. In this regard *alterna-
tive benefits’ or ‘perks’ are the rewards for faithful service,
and in many instances are tax free, which assists in pro-
tecting incomes against intlation.

These alternative benefits (perks) revolve around
such examples as:

(et) free lunches;

(b) firm’s issuc of suits, with 1 nominal hire charge of a
few pounds per year;

(¢) free contributions to a private medical scheme such
as BUPA;

(d) free travel abroad for wife and family while ac-
companying husband/father on business, or more
especially to conventions;

(e) free advice on personal affairs;

(f) professional fees paid for;

(g) access to newspapers and periodicals;

(#) non-contributory pension schemes;

(#) non-contributory insurance schemes;

(/) free bridging loads, new fitted carpets, solicitor's
fees when moving house;

(£) low interest loans;

(/) low mortgage rates;

(m) free generous supply of wine for possible entertain-
ment of prospective customers;

(1) service contracts — in the event of the manager
losing his/her job duc to the firm eventually going
into liquidation; or in a redundancy situation, an
agreed sum of, say, £20 000 would be made available
cach year for up to 20 years (firm insures against
this).

The “perks’ go as far as: free hairdressing for a wife
who assists in the entertainment of prospective clients;
the provision of food freezers to store, so called, special
food for entertaining clients; stereo and TV sets. There are
numerous entertainment ‘perks’ many of which are bona
fide, but many more that abusc the system and which are
used as a means of boosting executives’ salaries. In
offsctting these additional costs as overheads in the ac-




