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to resolve the problem; and bringing it to the attention of his superior will

reflect on his own competence.

Very often the resolution of a problem is dependent oa a managemeni decision, which
may be ontside the province of the junior supervisor. Hence it is all-important for all
levels of management and supervision to bave a medium through which existing problems

wan be aired, and recommendations for their reselution encousaged.

As part of the rescarch two scparate methods were introduced to improve site
communications, and sacourage employees te define problems and cecommend possible
sointions, These werc the formation of a site productivity commiitee, and the
application of the cybernelic discussion techumigee.

Improving Communications - Site Prodnetivity Committee

The first method which the anthor applied was the organization of a site productivity
gommittee. The committee consisted of all the team leaders on a particular site through
whom mansgement would be able to communicate with the rank and file workers, This

made it casier to overcome the language barrier.

Meetings were held duﬁn:g an extended lonch hour, and were preceded by a braai
(barbecue) for the participants. White supervision shared in the meal with the biack
team leaders and this helped to create a relaxed atmosphere. The subject matter for
discussion included the following items :

- A review of resunlts aclieved amd bonuses scarned

- Encouragement to team leaders to raise and discuss any matter which they

ot
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consider is adversely affecting their production.
- Encouragement of ideas for productivity improvement,

- Contributions from management as to how workers could improve their
performance and hence earn bigger bopuses. This included practical site case
studies. Those present were encouraged to participate in suggesting better and

simpler ways to get the work done; whick they did.

One of the case studies involved the loading and discharge of a concrete mixer. After
analyzing and discussing the operation the participants concluded that the original team
of five workers could be reduced to three. This Jabour reduction was subsequently
implemented without any opposition, and the redundant workzrs were transferred ‘to

other operations.

This experiment proved to be a positive educational experience. The meeting and
discussion was consonant with the black man’s traditional practice of the TNDABA!,

which involves discussion and the development of consensos.
The Cybernetic Discussion Techanique

Eighty-four people including contract rmaanagers, site agents, foremen, chargchands,

storemen and site clerks, participated in discussion in four separate sessions.

This type of discussion is a method for accumulating complex ideas from groups of
people in a relatively short space of time. Ideas and opinions are collected from the
individual participants at random. As the collection process procceds, a process of

evaluation and synthesis also occurs. Thoughts are captured, fed back and recaptured,




PRODUCTIVITY IMPROVEMENT PROGRAMME DISCUSSION SESSION

Discussion

Station

Questioas for discussion

Wastage of materials exists on all contracts, what are the causes of

wastage, and how can wastage be reduced?

People are the most important resotiree in our company and the source
of production. Random observetion on contracts shows that some
workers are idls at any one time, or not fully productive, What are the
reasons for this wastage of manpower, and what can be doze to improve

manpower utilization?

Is our day to day planning cffective, and how can we improve our
plaaning so that confracts can be started with minimum time loss, and
resources ~ maupower, materials, and machinery ~ can be used more

effectively?

Profit and work continuity depend upon a contract beiny delivered cn
or ahead of programme to the required quality. What can be done to
improve our relationship with the client’s represcncatives, get ahead of

programme and cosure accepiable work quality!
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Jarticipants are thus able to get much closer to the reality of the problem or to the
shape of group opinions and ideas; closer than is possible with any survey questionnaire

techniques or brainstorming.
Basic Concepts

The cyberetic technique can best be appreciated by considering the vast memory banks
and data manipulation potential that the brain capacity of zach person within a group
makes avauable When the potential of sach member of 2.1 medium size group is
multiplied by the aumter of group members, the capability of the group as a whole

is staggering,
Application

This technique was applied as part of the research which the amthor conducted in a
construction company. Its purpose was to encourage staff participation, creats a
heightened sense of awareness with regard to resources utilization, and encourage new

ifteas and suggestions for improved operatiors,
Procedure

The area of concern was divided into four questions as shown on the page oppusite.
Each question constituted a station at which the participants in the discussion were
grouped. The questions were form. sted so that there was some overlappmg of the
subject matte. to be discussed. This was considered to be desirable becauss it
eccowraged some participants, who may have bteen constrained by senior members in

onc grou[- to state their opinions and idsas in another group.
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Each participant in the session was assigned an itmcz‘e;:y card from a computer-
generated random number tabde. By following his itinerary card he was sble to interuct
with the other participants in cight different groups, This was done by moving balf the
people at each station to a new station every 10 minutes, whiis the remaining haif
maintained the continuity of the discussion. Thus each part:cipant had two sessions (20
mimutes* 3¢ each discussion station. New members brought fresh ideas Also, because
the moving half did mot move as a body bat dispersed, inter-personal barriers did not

carry forward from station %o station.

There was no chairperson as is the custom at a formal meeting. A person was assigned
to each station as a * .order. His/her function was to review what had besn said
previonsy for the benefit of the new participauts who came to the station, and to
maintain a record of all that was said. The rec:rder was neither 2 discussion leader
for a participai?. .ss the session proceeded the recorder noted the: ideas, viewpoints,
opinions .4 all complaints which were introduced. The record did nct identify the

sonres of ize views exprersed

After the sesston had ended each recorder assembled bis station’s inpet material ac.
it was then edited. The information thus obtained provided a clear pictars of the
participants’ views regar..ng their requirerzents for improved performance and jdeas for

opiimizing results,

The resultant input was edited and prefzcew by the writer to provide a "Building and

Construction Site Vade Mecum” (mannal). See Appendix C.

Management had been uaaware of ;ome of the matters raised during the discussion
sessions, and subsequently took action to remedy unsatisfactory si*nations and pracrices,

The manual was issued to the coastruction staff, and provided a guide towards improved
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site practices and hence improvements in productivity.

Conciusions regarding the cybernetic discussion sessiors

Random thoughts were shaped by the participants into concepts or ideas that

could be acied upon by management and participants.

'The session itself was an educational eapericnce during which pecple developed
a fuller understanding of the whole area o concera through self expression and
listening to others. The technique provided real participation, and a feeling
developed that the pariicipants themselves need to solve the problem.

In the cybernetic session both the supervisors and their subordinates were in
a better position to coniribute and influcoce one another than they wowld

have been in a formal discussiop group whith had a leader or chairman.

Later interviews which the anthor conducted with persons who had pacticipated
in this session were much more fruitful because of the fulier understanding of
the overall area of concern. Also much less time was spent in the yellow-up

interview bocause the interviewer was able to come directly to the point,

The introduction of the vade mecum on sites provided site managemeat and
supervision with a ready reference to productive practices. It heightened their
sense of awareness rogarding the utilization of resources, amd thus made a

positive contribution to productivity improvement.

Usvally it is for management to talk and for employees to iisten. These discussion

sessions provided an opportunity for the compauy to listen to its employees, and
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particularly to the lower levels of management asd supe:vision, The information
obtained may normally have been stifled by the barcancracy caat is inhereat in the

formal hierarchy of an organization. Kennsth Bolding {1967 : 202} expressed it thus :

‘The very purpose of a hierarchy is o prevent information from reaching higher levels.

It operates as an information filter and there are little wastebaskets all along the way’.

The autccratic style of management prevalent in the consituction industry discourages
cifective dialogue. The laiter is essential for the participation by all concemed in the
achievement of improve: resonrces utilization and better productivity. Attitudes and
management styles cannot change overnight; bnt the above discussion technique can
readily be introduced to provide employers and cmployees with a forum for effective

dialogue.



CHAPTER 15
MOTIVATION

SYNOPSIS

This chapter discusses the fundamentals of motivation and incentive plans, and how
financial motivation is an integral part of the management functions in the holistic
approach to productivity improvement.

A guin-sharing and a profit sharing model for management and supervisory personnel
was developed, and their practicat application is described, as are the resultant benefits

obtzned.

A separate bonus incertive plan, applicable to hourly paid werkers, is discussed, and
the development of a simplified adeinistrative procedure for the plan s described,

The importance and necessity for the regular review and up-dating of jncentive plans

is stressed.
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MOTIVATION
One of the essential elements for a productive climate is motivation.
A motivator is an influence that has an uplifting effect on attitudes or performancs,

Bicsheuvel (1984 : 41) states : ’Work mofivation results from willingness fo make an
gffort in pursuit of certain objectives that will satisfy both the needs of the individual
worker and of the employer, if the individual is not self-employed’,

The neews of individuals vary, and are classified by Gellerman (1963 : 52) into the
folowing hierarchy :

Food, clothing and shelter - this meets the basic biological neads,
- Safeguarding and preserving his right to what he has, ie. security.
- Some hexuries
- Status

- Achicvement for its own sake.

It will be seen that the first two needs apply to the majority of black workers ir . the
construction industry with tke last three needs being more relevant to the white minority.
This difference, however, is due to the diffcrences in the groups’ respective material

well-being and not becanse of any intrinsic differences in black and white needs.

This point is emphasized by Orpen {1976 : 129) : Al hat we knov: obout human
motivation indicates that, under comparable conditions, black and white workers possess

e same major needs and same essential goals’.
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This means that black workers, after satisfying their material nesds, asgpire to Iuxusies,

status and achievement, and should thus react to the same motivators a3 white workers,

The fuolfillment cf the black workers’ higher order of needs wiil depew cm his
performance which is a function of his ability; ard improvements in his ability will
depend upon the effectiveness of lis training and development of technical 2nd

managerial skills,

Sharing the *Froduction Ple’

The implementation of the Wiehahn Commission’s report (1979) and the epsuivg
legislation have romoved the sestrictions of work reservation, and have afforded workers

the protection of industrial courts against wrong-doing by employers.

However, litle progress has Been made in increasing productivity. Legislation can
stipulate minimbum wage scales, but cannot uiimately enhance the materizl well-beiog
of employees. The legalization of black trade unions has already resnlted in demands
for higher wages, shorter hours, and ia strikes. There are, and will be, continnieg
demands fc¢  a bigger ‘slicc of the pie’. and the sharing of the pie will become a major
issue, Unless a bigger pie is baked, increases in wages and salaries can only come at
a cost to the sharcholders with the concomitant risk of weakening the ecomomic

foundations of the epterprise and epdangering its future ond survival.

A practical riposte to this challenge is PFRODUCTIVITY BARGAINING - a joint
method of negotiating increased earnings for employees, BASED ON INCREASES IN
PRODUCTIVITY, This means that emplovees share in the savings andfor increased

value realized through joint labour/management productivity efforts.
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An important point that is often overiooked by cmployees (and by black' workers in
- particular) in the course of industrial bacgaiing is the fact that they take away, in the ]
form of wages and salarics, the largest portion of the total value created by an |

enterprise.

Axn analysis of the distribution of the value created by one of the leading construction
gro‘ulps shows that the employees’ share of the total value amounted te 73%, in terms
of salarics, wages, pensions and other bepefia. This far exceeded the 4% paid as
&ividcnds to shareholders, and 8% retained for growth and contimuation.

The division ' f the value created is illustrated in Figure 15.1

PRODUCTIVITY

PINGINAL VALUE PRODUCED

I\n
INCREASED YALUE RESULTING
FROM INCREASED PRODUCTIVITY

BEPRECIATION ON
DPLANT AND MACHINERY

o 5% L
PROFIT RETAINED FOR GROWTIH
SHARENOQLDERS' DIVIDENDS a

GOVERMMENT TAX ‘—/‘ L» INTEREST ON LOANS

FIGURE 151 DISTRIBUTION OF CREATED VALUE

Sea section 143, The black ew.ployce perceptions of their position in industry and formulae
for achieving improved productivity.
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An importast point tixat is often overlooked by cmployees (and by black™ workess in
particular) in the course of industrial bargaining is the fact that they take away, in the
forre of wagus and salaries, the largest portion of the iotal value created by am

enterprise.

An analysis of the distribution of the value created by one of the leading construction
groups shows that the employces’ share of the tetal value amounted to 73%, in terms
of salaries, wages, pensions and other Demefits. This far exceeded the 4% paid as
dividends to shamholdcrs,l and 8% reiamed for growth and continuation.

The division of the value created is illustrated in Figure 151

PRODUCTIVITY

ORIGINAL VALUL PRODUCED
DEPRECIATION ON

PLANT AND MACIHINERY INCREASED VALULE RESULTING

PROM INCREASED PROGUCTIVITY

SHAREUOLDERS DIVIDENDS '———/

GOVERNMENT TAX —f L"— INTEREST ON LOANS

FIGURE 151 DISTRIBUTION OF CREATED VALUE

' See section 143, Ths black employze perceptions of their position in industry and formulas

for achieving improved productivity.
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The foregoing indicates that employees are by ar the largest ’sharehoiders’ in the

 company and as such have most to gain from am increasingly cconowically viable

undeitaking, and have most to losc shounld the company collapse.

Arny increase in productivity will provide a greater store of value (as indicated by the
otiter circle) which can be shared by employer and employces. Hence it is only through
increases in productivity that workers caoe improve their maierial well-being., Thus it is
in the commoa interest of both cmployer and employee (including responsibls trade
union !eadership) to co-opezate towards improving resources (manpower, machinery,
materials and money) utilization, the result of which will be increased productivity and
production value to be shared.

The futtre of the free enterprise systam is dependent upon participation. Participation
in industry cannot be limited to dacisions regerding workiog condifions apd methods.

" It must be extended to participation in sharing of the production value cake that is

152

baked, with the knowledge that the Jarger the cake the bigger everyone’s individual slice
will be.

Yocreases it production value will not be achieved without improving the basic
mansgement functions, and motivation in particular; bearing in mind that construction
is 2 PEQPLE business, and people have needs which maust be fulfilled.

Financial Incentives

Workers will not be motivated unless their needs are met. These needs, a5 previously
discussed, have a substantial material base, and the guestion which avises in every
worker’s mind is :

"WHAT'S IN IT FOR ME?
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‘The Gravesian (Graves C W) concept puts it as follows :

'The question is no¢ how do you motivite pecple bus, instead, how do you relate what
You are doing to their natural motivation flow’.

There is a lasge aud responsible body of opinion in favour of incentive payment as 2
motivator townrds inzreased productivity. The Intornational Lebour Cffice” mentions:

%miseﬁdmaﬁmnanumbaofﬁuﬁfﬁfesmdcmmﬂmwbymks&'

often associated with relatively high productiviy’

Laufer and Borcherding (1981) quote producdvity gains of 10% to 45% from the
introduction of financial inecative programmes.

_\_\_Ya,thcremsmmmwhomoppowdmﬁmnddhm&mfmthc&wm
ik teasoniﬂg!‘\is usually reflected in remarks such as: T dom’t bave to bribe my

workers to do a day's work’. This is, indeed, anomalous with their personal welcome
of, and pasticipation in, shars option plans and profit sharing schemes.

Their antitude assumes that in their organization all is well regerding the quai:y of
management and the performance of managerial functions in arcas such a3 planning, and
the elimination of productivity inhibitors. This assumption can only be detrimental to
the company's cuterptise; because IN EVERY FIELD OF HUMAN ENDEAVOUR
THERE IS ALWAY$ POTENTIAL FOR IMPROVEMENT.

w

Higher productivity in Matufactnring Industriss; 1L.O.., Geneva (1954).
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According to Orpen (1976) studies have shown that extra satisfaction will produce
extra effort, and that the black worker will be motivated to improve his performance
if he sees a close rclationship between effort and reward, and will value the reward

received.

Adam, et al (1981 : 164) confirm that It is generally agreed that certain rewards lead
to high levels of motivation provided that the rewards are perceivea by the worker to hove

value or importance'.

Laufer and Borcherding (1981} ideutify the determinants of performance to be ability,
motivation, role perception, and facilitating and ichibiting conditions not uader the
contvol of the individual. The last two factors are influenced by management. Thus
| improved performance is dependent on ability, motvation and the qualily of

management.

Motivation musk not be selective. It must apply to all employees. An effective plan

mugt of necessity include maragenient, all levals of supervision and hourly paid workers.
Productivity Inhibitors

JAn castntial precursor to productivity improvement and the introduction of motivation
plags, is the identification of the clements which inhibit production, and in consequence
act as demotivaiors. Foremen’s opinions as reported to the author revealed numerons

demotivators as shown in the following list.

v e Ry
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DEMOTIVATORS OF FOREMEN

The following arc some demotivating factors which foremen believe affoot their

productivity:
i Mapagers are overly cost anxious (wmphasis of quantity over quality)
2. Petty savings result iz time wastage
3. Communications with management and other foremen are poor
4. Unplanned transfer of labour breaks up gangs and means ioss of key men
5. No feed-back re progress, profit and loss is given by management
6. Quality and training of labour is poor
7. Shortage of materials results from internal stealing
8. Status and lack of recogmition of foremen lead to their opinions being
9. Foremen are under utilized : job is not shallenping
10, Foremen should participate in planning
11 Labour absenteeism is rife
12 Demand for overtime working is excessive (no paymeat for overtime)
13, Hourly paid Astisans earn more than foremen
14, The materials and management planning are peor
15. Foremen arc unable to motivate employses
16. Fcremen need to improvise and borrow tools
17. Black employees have transport problems
18. There are comprehension problems; language difficulties lead to instructions
being given but not carried out
19. Safety procsdures are nadequate; lzhowr is oot sﬁfcty conscious
20. Foremien are not allm;.rcd to take strict disciplinary action
21, Foremen have no say in selcction of new employees
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2z, There is a lack of practical experience on the part of immediate superiors

2. Tiere is much project coufusion in, the absence of or becauss of wrong
instructions

24. Rework results from ap excessive aumber of variation orders

25, Poor supervisory training is provided

The remcval of impedimeats fo productivity can achieve considerable *mprovements in
both employee morale and Bottom line profits. 1t proves to the workers the

comaitment of manageraent to improved performance.,

Mrrginal taxation

A negative factor regarding the accepiuznce of financial incentives by higher carning
geouns, is marginal taxation, Additional incentive income can put the recipieat into a
highor income bracket, and the resultant additional taxation can negate most of the

additional e ST

In Isracl, to overcome the disincentive of bigh taxation om productivity bonuses, an

* ingoine tax Taw was passed wheseby lower rates of taxation are charged for additional

wages earned under appsoved incentive plans. The Israei Institute of Productivity played

an active role iz the implementation of this jaw which stimulated productivity,
Fundamental Requireraents of an Incentive Plan
The following are fundamental requiremeuts in the formulation of an incentive plas

- It must only include those parameters which are within the control of the

participants.
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Employzes should be consulted and a consensus established regarding
production normns.
The basis of measurcment must be naderstood by all concerned. It must be

clear, simpie ams rational

Employees must be able to measure their performance and results against a

set goal.

The plan must be zquitable and its stvoctze must not provide causes for

auery or dispute.
'
Performance and reward must be closely related.

The reward musi be perceived to be suitable in relationship to the effort and
performance.

It must be educational in essence, and its parameters must stimulate a sease

of awareness and caring for the recources being used.
It must stimulate effort and performance.

It must encourage and retain the best performers,

The Practical Application of Financial Modvatien

Financiai motivation is one of the elements in the holistic approach to productivity

improvement. To be meaniugfal it must also contain the clements of
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- Participation :

Sharing in any material wellbeing which the participaut has helped to produce

- Measurement :
Clearly defined norms and criteria must be established by which performance

can be monitored and evaly ted.

- Bducation :

Participants must know what to do to improve their performance.

- Commanication
Participants must be informed of the company’s objectives and he able to

discuss probleras as well as make suggestions for improved operations.

It has already been stated thar motivation must not be selective and must apply to all
employees. However, the responsibifities of managerial and supervisory staff vary
markedly from those of the hourlv paid workers. Consequently different incentive
schemes must be considered for supervisory ewnloyees and the direct workers. Their
prictical application will now be discussed and it will be showa how these plans form

part of the holistic approach to productivity improvements.

Gain-sharing placs for site munagement and supervisory personnel

During the course of this research the author fourd that the only fipancial incentives
for management which obtained in some companies, were share purchase pians. TL
dividend payments (if any) oa these shares depend om total company results, and

company dividend payment policy. The latier takes into acrount profit allocation to
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reserves and dividend cover. The usnal attraction of this type of share purchase plan
iy the hopefal future appreciation in the value of the shares, when the holder can

dispose of them at a profit.

This plan has numerous shorfcomings as a motivational medium for contract
management, It does mot reflect individual contract performance, nor does it meet

most of the fandamental requirements of an incentive plan as set out in section 15.5.

It is for these reasons that the author developed two gain-sharing plans to encourage
participants to improve the utilization of resourcys under their control; reduce wastage
through better planning; assume a proprietary interest in Lhe application and usage of

thess resources; and afford them fimancial participation in any resultant gain.

Thus employees are afforded the opportunity to earn more money, but are not of
necessity paid more. Should there not be any gain, then there is, of course, no extra

pay.

Gair-sharing differs from profit sharing in that participants only share in gains, but are
not responsible for contributing towards any losses. ‘This does not apply in the case of
literal profit-sharing. The participants are therefore in a win-win situation, without their

basic emoluments and benefits being at risk.

Participants should include all monthly paid staff who can costribnte to improved
contract results and who are responsible for making things happen - for the better,
They comprise contracts managers, site agents, quantity surveyors, foremen, chargehands,

storemen and, in some cases, site clerks,
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TABLE 18.1

PERCENTAGE OF THE SHARE OF PRODUCTION VALUE

COMPUTATION OF SUPERVISORY GAIN-SHARING RESULTS

TABLE 152

Total contract vaiue

Materials costs R 361 000
Plant costs R 66 000
Sub-contractors R 672 000
Total material and service

costs R1 099 009

Production value (1)-(5)}
Site management and supervision

% Site man, and sup. of prod.
value =(7) /(8. 10

Site wages R 176 120

R1 431 060G

R 332 00C
R 65 000

19.6 %

Base
Tender Actual
Vatu= Change Yalue
(A) (B) (C)
1 Total contract value R1 431 000 R1 43% 009
Z Materials costs R 3610001 -5 % | R 342 950
3 Plant casts R 66000 ~-2.5% | R 84 350
4 Sub-contractors R 672060t -5 %* B 638 400
5 Total materials and :
services (2)+(3)+(4) R1 099 000 RY 045 700
6 Production value
{(1)-(5) R 332 800 R 385 300
7 Gain in production

value (6C)-(6A} R 563 300
8 Change in site wages R 176120 § =10 % { R 17 612
9 Total gain (7¢)+(8C) R 70 912
10 Site supervision share at 19.6 % of (9} R 13 899
11 Company share of gain at 80.4 % of (9) ' R 57 013

1z Site supervision share as % of basic salaries
of R65 000 = R13 899 / R65 000 . 100 2t.4 4%

13 Tendered profit (after-conting9ncies) R31 000
i4 Profit increase = 183.9 ¢

{R 57018~ R 31000) /R 31000 , 100

. * ol

*Part of sub-contractors' planned work done with own labour
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Gain-Shuring models

In the course of this rescarch two gain-sharing models were developed for this class of
employee. Both were implemented using different companies for the experiments. The

two schemes, th.ir implementation, and the results they gave, will now be discussed.

15.6.2.1 Plan A : Share of production vaiue

The concept of production value discussed m section 10,9, chapter 9, provides a unique
basis for the development of 2 group incentive plan for site supervision. It has already
been shown that a high production valus is dependent on maximizing turpover, and

minimizing materials, services and sub-contractors’ costs, without iucreasing site salacies

and wages.

The structure of this plan affords site management and supervision the opportunity
to participate in any pain in the production value achieved, in accordance with their
existing percentage share of the production value after buy-uut™, This percentage is

computed by dividing site supervisory salavies by the production value,

Table 151 shows how the base for the supervisory share of production value is

computed.

As shown in Table 15.1, the sitc management team’s sbare of the production value is
19.6%. Their basic salaries are guaranteed in terms of the plan; but should they

increase the production value, then their income will be increased by 19.6%5 of any gain

achicved.

18

After "BUY OUT* inclades the finalization of major cost items such as bulk materials and

sub-contractor services, after the contract has been awarded.
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TABLE 153

GAIN-SHARING . AN "A" PAY-QUT SCHEDULE

Contract: fx vapie Period: 2 4‘4~m-.+L./s
(1) Turnover Budget Loo '00 0
{2) Turnover Acmal ‘e 6320000
(3) Materials Costs 138 po0
(4) Plant Costs 52000
(5) Subcontractor Costs , 286000
(6) - Suadry Services Costs ' o 2% 000 ‘
(7) Total Materials &'Services Costs . 505 000 .
(8) Production Value 2y- (N 127 00GC
(9) Site Wages: Gain + {Loss -) + 7720
(310) Net Production Value (8) + (9 {34 720
(11) ' Site Supervision Share @ 19.8 % of {10) 26405
(12) Participating Payroll 21750
(13) Participation % (11)/112)-1 x 100 at};t%
(14) Less Turnover Fenalty Nd
(15) Less Reserve Account Retention (13} / 3 7, 1 %
(16) Participation Pay out % (13) - (15) 14,3 %
] = 1 | !
PARTICIFANT | | 2 | PARTICIPATION | PARTICIPATION | RESERVE ACC | RESERVE ACC.
| BASIC | = |  SALARY | PAY-QUT | RETENTION | BALANCE
N | SALARY ! =g | ) ( ) f THIS PERIGD { TC DATE
{(A) I {8) P2 {0) ! (E) [ {F) I (G6)
c I 3 month s | %_“ I ={B)x{C} i =(D)x i)? I =(D1X‘%50)‘ !
I | @ | ~ | I I
Combroct Mom.| 12000 | 0-3 | 3600 514,80 | 255,40 | 255.40
Stke Qoent | G900 | o0 | 4400 | 1435 9p | 702,60 | 182 .40
_ _FovemOe | bopo | (-0 | boO0g |_858 00 | 426,00 | __426.00
¢ Quant: Sutw | 7500 | 03 | 2250 [ 221 .75 | 159,15 | 154.7§
i I i I { | !
" J | E I I i |
" | 1 1
| | 20750 a0, 2s IS a4, 25 1544.25
APPROVED BY :

\-._...._ ; - e T T e i g .. R )
e o e Ak gt e o Aa e+ R N
* - ! . " S — .
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The production value, as computed, excludes wages costs. Supervision is, of course,
responsible for controlling this cost clemeat, and the production value must therefore
be adjusted by any savings or excess in wage costs. This adjustment is shown in Table
15.2 which provides an example of how the supervisory share of the gain is cofnpufed

on total contract resuits using the figures shown in Table 15.1.

The format of the results shown in Table 15.2 highlights the major elements of income

aad cost. The supervisory share of the gain is shown on line (12} as a percentage of
the participant’s salary.

Thus, if the duration of the contract had been 12 months and a participant's annual

salary were R24 000 then his gain-shars would have amounted to 2L.4% of R24 (00,
ie. RS 136,00,

The application of the plan includes certain safeguards and controls wiich will be
discussed in the following sections, and the detailed calcnlation of periodic results and
distribution of gain, are shown in table 15.3.

i5.6.2.2 Pion B : Sharing in profit boprovement

This is a direct profit participation plan, which does not highlight the cost performance
of the different factors as set out in Plan A,

Actual profits for the period are comparcd with the contract profit percentage base
after buy-out. In the example shown in tablz 155 the percentage was set at 6.0. If
there is a profit gain, them an agreed percentage of the gain is set aside for the

participants as their share. In this particular application the share agreed to was one
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TABLE 5.4

COMPUTATION OF BASE PROFIT PERCENTAGE

&

CONTRACT NO.
BASE PROFIT
CONTRACT:
THIS PERIQD: TO END OF CONTRACT
TURNOVER PROFIT % ~ TURNOVER PROFIT %
INCOME CATEGORY AFTER  [{1) x (2) | BUDGET AFTER [ {1} x (2)
BUY-0UT BUY-OUT
&D! {2) =(3) (1) {2) =({3)
\\" Own  Work
Domestic S/C
Nominated S/C
P& G
TOTAL
BASE PROFIT % FOR PERIOD = TOTAL (3)
TOTAL {1) _% %
SITE AGENT : APPROVED BY: Q.S. DIRECTOR
SITE Q.S. : MANAGING DIRECTOR
CJ L'_y )a




TABLE 15.5

GAIN-SHARING PLAN "B" PAY.QUT SCHEDULE

I Contract: E deo\«o Period: :1) Mou\t\'\-@,
1

1 . {1} BUDGET Cantract turn over
{(2) ACTUAL Contract Turn over

{3} Base profit percentage: é O . {(2)x(3)
/ TOO

./9 o0 .OOC’)
L3 o

l
i
; R
2 | 57 9420
{4)  TOTAL ACTUAL PROFIT | 74 970
(5) Profit / Gain {Loss)  =(4)-(3) [ + 39 oo
(6) Participants' share : ’/:3 of gain =}’3 x (5} { 1™ oo
{7) Less turn over Penalty : % of 6 ] N
{8) Less reserve account retention (if any) Y | L 3Ry
{9) Available for distribution = (6) - {7) - {8} l =2 LT %
{10} Participating pay rall = Total Col. (D} i LR L3I0
|

(11) Participation percentage

(9y/ (10). 100 197,938 %

PARTICIPANT t ; § i PARTICIPATION i[ PARTICIPATION ; RESERVE ACC {
|  BASIC | = | SALARY | | RETENTION |
| SALARY | =92 | { THIS PERIOD |
(a1 B 22| (0) | (E) e - {G)
| L ET) seier | =l | |
i l |0 | | | N
b | eded e 12000 02 ] Goee | 119627 | 5920
t G IS et ! 9%00 1 LO I Y800 1193386 | GzL.9% |
ol o |Cen.Brwnnl ISco 10T I 635s i 1345.80 | 47F-90]
S rewom _1__Gene 1 L0 I Goom I 11867728 1 S9A. 1|
F:".\;Pr_mnm ! (1 2T [ 1,5 l 7‘ ROO I I SRS'!S l 7 -‘?‘?~ ‘5?‘:!_‘___.
| Clawebaedl Stop 1 13 1 Folo 1 1399-L& | 629821 ]
| = I | | | I l
o z | 42470 |” Se62.oo] L33
|
{

“~/ . APPROVED BY : DATE
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The profit percentage may vary from month to month depending on the work content
in the comtract; e.g. the mark-sp on own labour activities may vary from that on
nominated and domestic sub-contractors. The base profit percentage against which
actual profit is compared must therefore be computed in terms of the actual work
completed. The format for the computation of the referance period profit percentage
15 shown in table 154. The method of apportioning the gain to the individual members
of the group is the same as that for Plan A, and a specimen calculation of periodic
resalts and distribution of gain are shown in table 15.5.

The follewing conditions apply to both Plans ’A* and 'B’.
Sharing of gain

Plans A and B are group schemes, and all participanis share in any of the contract’s
improved results,

In practice there will inevitably be incqualities in performance amongst the members of
the team. Salaries are usually more related to service than to performance, Henes, it
is usually desirable to apply some suitable performance factor to basic salaries when

calculating the apportionment of any gain to each member in the group,

This was done by assessing the performance and contribution to improved resctwres
ufilization of every member of the group, and allocating to him a PARTICIPATION
FACTOR. The participation factor was agreed to in discussions beqween site

management and the participants,
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The norm for the participation factor s 1.0. Extraordinary performance will merit a
factor greater than 1.0, whereas sub-norm performance will be identified with a factor
of Jess than 1.0

. For example, a young foreman with relatively littde service, but a good performance
record may merit, say, a 1.5 participation factor, whereas a new lcarner may stast on

a participation factor of, say, 0.3,

Similarly a quantity surveyor vespomsible for three contracts may have the following

_participation factors.

Contract Participation Factor
A a3
G4

03

The establishment of the parlicipation factor is best dope in discussion between the
contracts manager, site agent and participant. X sheuld be subject to quarterly or
special achievement review. This provides management with the oppostunity to review
performance and encourage the weaker members of the group to mmprove their efforts,

and hence their earnings.

15,64 Performance and pay reference period

Bonus rzsults should be computed monthly and consolidated quarterly for the thres

monthly peried, and payment is thes made on the consolidared results.
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Thz mounthly calculation shest (Table 15.2) provides a stimp'e and meaningful pictwre of
economic perfcrmance and highlights income and cosis (in Flan A)., It alse provides
participaits with a prog;.t_'j')ivc guide during the quarter regarding their performance.

A quarterly measusing period, having a broader time base than the monthly operatioi,

provides more: realistic economic results.

«-- 'The monies earnsd and paid out are also more sebstantial, The time period, however,

is short coough for the participants to relate performance and reward.

15.6.5 Sefeguards
It ig possible to record prufitable interim resuits and suffer losses in sutsequent perieds.
A cgerve account is thersfore maintained into which 15 placed a third of <kic Monus
caroed in every measuring period. and the balance is paid to the parficipaats,

Any losses duting a subsequent pay sieriod are deducted from the reserve account.

Any credit balance in the reserve account is paid ont after the finafization of the

~contract, ie., after the contracted maistenance period.

Should a participaui resign or be dismissed from the company’s service hefore the

complefion of the contract, thea hoe forfeits his right to the reserve account,

During the sarly stoges of a coniract it is possibic to be behind programme and stil
show a profit,

In order to discourage this sifuvation, participants are penalized by the loss of 10% of
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TABLE 5.4

GAIN-SHARING PLAN T:JRNOVER PENALTIES

. oz = ey

Target Actual % Turnover sonus Pay
Turnover Turnover of Target rarned Penalty | Out
R300 000 R300 000 100 "% RICO Nis R900
R300 C0U | R297 040 99 % ‘R900 t0 % | BRIC
R300 GGG R2b5 000 9% 2%  3900 50 % R450
R300 060 R270 000 9 % R900 100 % | Ni

i
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their boous for every 1% they are down on their turnover target (a lower ratio can be
usadifth&forcgoing:discipﬁnciswnsidcredtobetoosn'inggm, This was the case
shown in appendix D)

¢

An exawple, in F4ads, of the applicable penalties is shown in Table 15.6.

1566 Administration

i _
It has beew) found that il the information required for the admsinistration of the plans
_ ,ggsh%]}y;geadﬂy availzble from the standard acrounting records, and that the necessary
: compnutations do not require additional administrative staff,

u

1567 Geners

Gain-shering bonuses Which are based on performance should supplant subjective

e Bt L e e d

additional payments that are not based on performapce. Such payments include:

Subjective ex gratia payments to f emen a. the ead of 2 job
i. Guarantee deals with foremen “if they build the job well’ d
- Subjective mid-year special’ bonus for sesior staff. .
Rt should be stressed to participants that the plar is being introduced as a cowmpany

privilege, and that the conpany rossives the right to amend or withdraw the plan at its

discretion,

15,7  Resulis of Gain-Sharing

The introduction of the plans was preceded by induction sessions during which the
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philosophy and structure of the plan wers explained to the participants. This was
followed vp with cybernetic discussion sessions (refer to section 14.6) which afforded
the participants the opportunity to identify problem areas, produciivity inhibitors, and
proposs ways and means to resolve these and improve operations. By doing so they
would improve rasources uwtilizaton, and productivity, and increase their own personal

income from z share of the resultant economic gain.

Each participant received an outling of the plan and the conditions of its application.
This was done in the form of a contract (refer to Appendix ). The original and copy
‘were signed by the participant and a company representative. The original was retained

by the company arnd the copy by the participant.

The sense of awareness and participation whick the plan stimulated encouraged contracts
managers and site agents to manage the finamcial aspects of their contracts more
eifectively. This they did through negotiating better sub-contractors’ prices, improving

collections, pursving claim recoupment and disclosing all the contract profits.

A year’s operation of the plan in which 69 site managevial and supervisory persounel
were involved, encompassing 18 contracts, resulted in an overall gain of R1 980 000, of
whichk R495 000 accrued to the participants, and R1 485 000 to the company,

Otber individual contract applications showed a 15% improvement in profit before tax

viith the participants’ gain being an additional 18.8%% on their basic pay.

The improved results obtained did pot represent the full potential for impravement,
cspecially in the areas of labour and materials utilization. Improvew:ent in thess arcas
is dependent on changes in attitude, improved planning, control, materials handling,

work simplification, and education. These aspects involve an extensive learning curve,
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the top of which had not been reached durisg the time that the gain-sharing plans were
in operation under the authors surveillance.

Incantives for Hourly Paid Workers

Oue of the inbibiting factors in introducing incentives is the necessity to establish an

alloweble time for a particular activity.

Construction activities are invariably unique to the contract. Usually they are not of
extended duratioﬁ, and this rules out work study on economijc groun s as a means for

establishing wort. values for measuring Igbour performance.

In thess circumstances, the practical method of cstablishing 3 work value includes

consideration of the following aspects :

- The tender alilowable labour cost
- Reassessment of this cost iz terms of sits conditions, working methods,
materials handling, and provious comparable performance - i available and

applicable,

Working and malerials handling methods in panicular, should be reviewed with the
emphasis on creativity and innovation {0 ensure that people resources are used
effectively, aud that the activity is completed to the specified quality and in the shortest

time and at least cost,

Experience has shown that there is a reluctance at supervisory and management levels

to establish the necessary work values. Reasons for this reluctance can be ascribed to:
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- Inertia

- Lack of practical experience in the evaluation and establishment of work
values,

- Lack of commitment to the concept of total resources utilization - particufarly

so far as labour is concemed.

The result is that sites seldom recover their labour allowables, This is exemplified in
the "W’ contract. Total hourly paid wages amounted to R361 598, The allowed cost

for the activities was R248 592, Thus ths excess cost was R113 606.
Hence labour cost recovery (cfficiency) was R248 592 / R361 598 = 68.7%.
1581 Standard hours incentive plan

The activity production plan (fg. 13.4) provides for the allocation of labour to the
different contract activities, and a time allowance for the completion of the activity

concerned.

The plan is an integral part of the holistic appro«th to productivity. It was applizd to
five different contracts, The work included excavation, concrete placement, brickiaying
and general construction activities, It proved to be effective and readily understood by

the workers to whont it was applied.

The manpower and time allowances provided the nomms for a practical incsntive plan
for hourly paid employees. BSection leaders were provided with a time target to
complete a defined activity with a set number of men. If the tei » completed the
activity in less time than allowed, or with a reduced complement, then the hours saved

were paid to the team as a bonus for the early completion of the task set, The




. - uiba oy RTINS
X £ it < RPN - & 5 DR AW A Ry ’-_"‘m«:';lmw A b e W PRI =

15-22

worker’s basic wage was guaranteed for the time that he was at work

1582 Example of incentive plan appiication

The allowables for a particular concrete paving activity were reviewed in accordance with
the principles set out above. It was found that by co-ordinating the work of shuttering,
the batching plant, concretu placement, and screeding, the actual cost could be reduced

to below the contract ailowable cost for this pacticular activity.

An economical size labour team was constituted to do the necessary work and a group
incentive was offered to the workers for the completion of the daily allotted task. The
black supervisors’ bonus was 20% greater than that of the team members, This proved
to be a successful application. The workers earned an additional 17.7% on their basic
pay and the company’s recovery on labour cost, after the payment of bonuses was
119.7% as compared with the cveral! contract average of 68.7%. This showed a 74.2%

improvement on labour utilization.

An intercsting and significant difference between the performance of workers on
incentive and those not on incenrive pay, was the fact that the incentive workers' activity

rating was close to 100%, whereas the site average was 68.7%.

1583 Self discipline

During the resgarch it was found that a practically conceived incentive plan can
encourage the concept of self discipline. In one case the anthor introduced an incentive
withour altering the existing team complements, although it was considersd that the team

sizes were excessive. It was therefore suggested to the team leaders that should they

complete the job with fewer people in the time allowed, then each remaining team




e, e 2 AR G- S R Ul s B R AL we L T wamr 2 LT ANF ST

15-23

member will carn that much more, This resulted in a request from sorae of the teams
for the transfer of some of the workers who were not doing their fair share of the work.
The remaining mcm‘ocl:s of the tcam completed the work required within the allotted
time and carned their bonus for early completion and having a reduced team.

i58.4 Hourly psid incentive plan administration

A common inhibitor to the introduction of incentives for hourly paid workers, is concern
at mapagement level for the amount of paper work and the attendant additional

: 4 administrative cost that such incentive schemes would emtail

Axn incentive scheme need not involve excessive paperwork, It should in fact be an
integral part of the work planning (133,110}, labour attendance control (13.4.4) aed

pay procedure.

An administrative procedure was designed by the author to form part of such an
integrated system, It provides information {0 the participants regarding the activities to
be completed, their allowable Iabour complement and completion tme; and a record
of their completed work and bonus earmed, The site cost clerk attended to the

necessary paperwork, and no additional clerical staff was required.

Details of the procedure are set out in the form of a procedure schedule (refer to
Appendix E), together with the attendant documents whick include a work record sheet
and bonus payment schedule.

1585 Safeguards

The following safeguards and disciplines were built into the houriy bonus incentive
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plan.

158.5.1 Quality conteol

Quality of production was promoted by the use of quality assurance check lhists (refer
Appendix F). The penaity applicable to the foreman who accepted work which was
subseguently rejected by the client was a further safepuard for the maintenance of
quality standards, This penalty involved the deduction of any hourly bonus paid for
work that proved to be faulty from the foreman’s gain share (refer to Gain-sharing

contract, Appendix D).

158.5.2 Absenteeism

15.8.6

Increased earmings from bonus pay can contribute to absenteecism because of increased
earnings over a shorter period of time, This was discouraged by imposing the following
penalties.

Shouid a worker be absent without permissior or due cause for one day during the
month, then he forfeited 25% of his boaus carnmings, Should he be absent for two days,
ther he forfeited 50% of his bonus. Sbouid he be absent for 3 days or more during
the month, then be forfeited all his bonus,

Advantages of the Bonus Incentive Plan

When operating under the rules of an incentive bonus plan it is in the interest of the

supervisor to complete the work allocated, to accsptable quality, in the shortest time,

and with the least number of mien.
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The supervisor and the team leader, in particular, caonot afford to tolesate absenteeism
from the work place during the cousse of the day. This does happen on large sites with

thinly spread supervision

Under an incentive bonus scheme employees can increase their earnings without having
to resori to overtime, This helps to reduce the need for overtime working, which is

uneconomical.

It was found that the worker’s effort is at a much higher pitch during a shorter work
day; and work completed per hour during this period cxceeds that during similar
periads of overtime which is paid for at rates in excess of ordinary time. It should be

noted that bonus hours were patd at ordinary time rates.

The irmproved productivity that results from the incentive scheme permits the earlier

completion of the contract with benefits for all concerned.

It can be conciuded that if a suitable incentive bonus scheme is introduced the company
gains, employees earn more, quality in maintaiced, and the client obtains beneficial
occupation at an earlier date, as well as a saving onr costs.

Incentives in Construction Contracts

Public authority construction contracts often include penaities for late completion,
Sela.m, however, does a contract contain an incentive for the builder to compicte the

work ahead of schedule and at a reduced cost.

The penalty for late compiction often spurs the builder o accelerate the contract

throngh overtime work and the employment of additional labour. Thesz practices

R e e e e
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adve. cely aifect the profit margin and vield little berefit to all concerned.

The following are some arrangements which are recommended to promote praduction

and cost disciplines and which will benefit both the contractor and owner.

- Set a cost target for the contract and pay a bonus or penalty as a percentage

of any cost saving or over-run on the cost target.

- Similarly, pay & bomus per day for early completion or penalty for lats

corapletion.

- Pay a bonus or penalty for under-run or over-run of targeted direct man hours.
The above incentives, and the establishment of labour cost and productivity targets, are

especially refevant to cost reimbursable contracts.
Conclusion

It is appreciated that motivation is a very complex subjeut. It is also highly subjective
in that not all individuals will respond positively to the same motivational stimuli, In
these circumstances the writer opted to identify a common nezd and desire, which in
this case was material well being. Hence the davelopme;zt and application of the

fwmcial incentive experiments.
The application of both the supervisory and hourly paid inceative plans proved to be

successful with benefits accruing to the employees and the company. The continued

«umwlation and maintenance of these plans is, however, important.

R
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Mumerons financial motivaticn plans, after 2n initial period of success have, in time, lost
their effectiveness with reswliant dissatisfaction amongst employees and employers, The
most consistent reason why motivation plans become ineffective after a period of time,
is because they have not been reviewed and updated to ensi're that they continne to

saiisfy employees’ needs,

Dissatisfaction is a manifestation of want, It is perpetual disconteut which prompts

change - for the better.

Management must be sensitive to discontent and desire. It is the characteristic of
wanting something badly enough that makes people work for it, and it is this diligence,

ingenuity and creativity on which industrial progress is bult,

On the basis of the results achieved it can be conciuded that suitably desipned and
implemented incentive plans which conform to the criteria set out in section 15.5 can

improve prodactivity and benefit the participants concerned.
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Numerous financial motivation plaxns, after an initial period of success have, in tims, lost
their effectiveness with resultant dissatisfaction amongst employees and employers. The
most consistent yzason why motivation plans become ineffective after a period of time,
is because they have not been reviewed and updated to ensure that they continue to

satisfy employees’ needs.

Dissatisfaction is a manifestation of want, It is perpetual discontent whick prompts
change - for the better.

Management must be ssnsitive to discontent and desire. It is the characteristic of
wanting something badly enough that makes people work for it, and it is this diligence,
ingenuity and creativity on which industrial progress is built.

On the basis of the results achieved it can be concluded that suitably designea and
implemented incentive plans which conform to the criteria set out in section 15.5 can

improve productizity and benefit the participauts concerned,
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CHAPTER 16

A HOLISTIC APPROACH TO PRODUCTIVITY IMPROVEMENT

SYNOFESIS

This chapter describes bow the different management fonctions, and the imnovations
deve acd during the course of this research, are integrated to provids a holitic

approack to productivity improvement,

The relationships between inputs and outputs are established by the application of a
" Klein-type econometric modezl.  Further refinements of the model lead to the
development of a hierarchical rating of the contributions of the various manageraent

fuuction inputs to the productivity process.

A method for testing the hypathesis is described and applied to three separaie contracts.
The v hod provides an index of managsment performance, acd shows that che
applic wion of the holistic method of productivity improvement described in this thesis

is indeed effective.

The contributions to knowiedge which were developed during the course of this research
are listed.
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A HOLISTIC APPROACH TO PRODUCTIVITY IMPROVEMENT

It has been slated in Chapter 1 that the practical answer to productivity improvement

must be sought in a holistic systems approach.

Jan Smuts (1927 : W03 : 105) in discussing holism stated that ’a holistic organism consisis
of parts, but it is more than the sum of its parts, and if these parts zre taken lo pieces
the organism is destroyed and cannot be reconstituted by sgain puiting together the several

paris’,

‘A whole, which is more that the sum of its parts, has someihing iniemal, some inwardness
of structure and function, some specific inner relations, some iniemality of character or

nature, which constitutes thet mora’.

In the industria! organism the esseatial ingredient whick produces that more, is creative
and innovative ;uanagement, and its capacity to organize, plan, co-ordinate, motivate and
control. Take w.at away, and the inputs of manpower, materials, machinery and money,

will remain sterile, with the resultant under-achievement in output,

The ‘more’ emphazizes that there are a multiplicity of factors which affect productivity,
and that there is therefore no unitary simple solution. The answer lies in a holistic
approach - the improved exercise of af! the relevant management functions, and

innovative and creative construction and materials handling methodology.

The interactive model, figure 2.2, sets out the main factors which affect productivity.
These have been reviewnd during the course of this research, and innovative procedures
have been developed fo aid management in the quest for achieving higher levels of

productivity throngh improved resowrces utilization.
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A HOLISTIC APPROACH TO PRODUCTIVITY IMPROVEMENT

It has been stated in Chapter 1 that the practical answer to productivity improvement

must be sought in a holistic systems approach.

Jan Smuts (1927 : 103 : 105) in discussing bolism stated that ’a holistic organism consists
of parts, but it is more than the sum of its pats, and if these parts are taken o pieces
the organism is destroyed and cannot be reconstituted by again putting together the seversi
parts’.

‘A whole, which is more that the sum of iis parts, has something internal, some inwardness
of structure and function, some specific inner relations, some intemafity of character or

nature, which constitutes that move’.

In the industrial organism the essential ingredient which produces that more, is creative
and innovative management, and its capacity to organite, plan, co-ordinate, motivate and
control, Take that away, and the inputs of manpower, materials, machinery and money,

will remain sterile, with the regultant under-achievement in outpug,

The 'more’ emphasizes that there are a multiplicity of factors which affect productivity,
and that there is therefore no unitary simple solution, The answer lies in & hofistic
approach - the improved exercise of all the relevent managervent functions, and

innovative and creative construction and materials handling methodology.

The interactive model, figure 2.2, sets out the main factors which affect productivity,
These have been reviewed during the course of this research, and innovative procedures
bave been developed to aid management in the quest for achieving higher levels of

productivity through improved resowrces utilization,

FIGURE 16,1
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Figure 16,1 shows a more detailed interactive model which featurcs the functional
elements in the productivity process, and the innovations which have been developed and
applied in the courss of this research. It illustrates the interdependence of the different
elements and how their sub-elements provide the input for the effective exercise of the
inter-related functions, The word ‘process’ is used advisedly in prefereace to
‘programme’.  Programme connotes a finite content and time span, whereas a process

is ongoing, which productivity improvement should be.

The following is a description of the management functions and their elemrents portrayed

in fig 16,1
L Planning

Planning is the starting point of the conmstruction prosess. The activity
production plan provides for iabour allocations, materials and plant scheduling,
4 and progress control, Management plaaning includes construction strategy and
site lay-out. Innovation and creativity are the essential inputs for improvements

in work simplification and materials handling,

The activity production plan provides input for the control functions of labour
cost reconciliation, and production progress. The labour allocation programme
and production progress reports alse provide the basic data for the structurs

of the hourly paid incentive plan
2. Control

The production diary, which provides for recording of lost tims, lsbour

attendance and labour cost allocation, serves as an important element in the
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control function. It also provides work information and thus facilitates

communication.

Measuvement

The measurement function is shown with its different measuring elements. The

productivity ratio aud production values which provide the means for measuring

total contract productivity also provide the input and basis for the gain-sharing

plans which constitute a major clement of the motivation component (5).

Communication and Participation

The cyberastic discussicns and site productivity’committees provide employees

with a mediura for participation and a forum for effective communication.

Motivation

Motivatioa is stimulated by the gain-sharing plans for supervision and the bonus

incentive scheme for hourly paid workers. The results of these incentives are

a measure of employee performance and, conversely, improved productivity is
2 measure of the success of the applied incentives, Also, additional earnings
provide employees with participation in any productivity increases. Thus the

incentive plans contribute to improved productivity and participation.
Education

The education function is shown with its elements of training and in-house

education.
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Organizaticn

The organization function includes the clements of span of control, the
definition of functional responsibilitics, and the importance of the positive

involvement of the quantity surveyor in construction activities.

The dynamics of the interaciive relationships preseated in fig. 26.1 will now be discussed.
16.1  Establishing a Relationship Between the Different Productivity Iuput Elements and
Specific Qutpats

el

it was mentioned in chapter 1 thlt every construction enterprise is umique. This quality

of uniqueness also 43, dies to every building and construction project. Individual projects
i differ in 2 multitude of different ways. For example:

construction is inherently itinerant, If is not an ongoing process industry. The

duration of the contract will vary with size and complexity; and the &.zrage life
of a project rangés between one and three years,

every site is different in size and in rerrain, and this may call for different
methods of materials handling,

architeutural designs differ, as do the constituent materials,
A

designt differences often demand unique construction methods,
i :
b

different methods demand the appropriate labour skills input.
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- the size and composition of the labour force will vary with the completion

status of the contract.

The forsgoing changes present continving challenges to management and supervision 1o

~use the resources at their disposal in the most effective manner. It will be appreciated
that in such changing mrcumstances the relationships between the different inputs and
resultant cutputs inm} innumezable vasiabes.

A further mmpﬁtaﬁon'%lin qrantifying the variables is the fact that much of the input

data, particularly in thel area of cost, is vareliable (ref. section 10.7).
|
. Ii:;
In these circumstances, the development of a mathematical interpretation of figures 22
and 16.1 in terms of & Kiein-type econometric model cannot be precise, but can provide

. gmdmm to the achisvement of greater productivity and improvemeats in cutpits.

'i'u_ do thig it is necessary to establish the proportional relationships between the
clements affecting productivity and the outputs which provide important indicators of
the eifectiveness of resonrces utilization, and hence productivity.

The mansgement function inpucs shows in fig. 2.2, and supplemented by the productivity
clements and developments shown in fig. 16.1, can be related to the following cutputs:

1 A Total Management Performance Rating (TMPR} which provides a base for

a Management Performance Index (MPY) (ref. section 16.2).

{L | The overall objectives of the construction process which are:
- to complete the project timeously;

- to effect the vonstruction withio the projected cost;



MATRIX SHOWING INPUT-QUTPUT RELATIONSHIPS

TABLE 16.1

NS _ UTPUTS
RELATIVE COHTRACT OBJECTIVES
VALUE Hanagement functions and
RATING Productivity Eiements MEPR COMPLETION PROCUCTIVITY
{R\WR) X TIME Cosy QUALITY RATIO
{1) (2) (3) (a) {5) (6) {7}
20 PLARNING - 80 1 80 30 80
Project strategy mn 10 10 10
Project plan ] 5 5 5
Site lay-out 5 1 5 5
Activity plan 10 10 i 10
Labour requirewent plan 10 5 10 10
Hand1ing methods 20 20 20 20 20
Work simplification 28 20 26 10 20
5 ORGANISATION - ' 20 15 20 5 20
Srganogram 10 5 10 16 .
Function respansibility 10 10 10 5 10
definition
8 CO-ORDIRACION ~ 20 20 pit] 15 20
“Materials scheduling 10 10 10 5 10
ContfConsuit reiationship 5 5 5 5 5
Cont/Subcont reiationship 5 - § 5 5 5
15 CONTROL - 60 5G 60 40 60
, Hanagerial 19 10 10 . 16 10
Labour n 2P 20 20 26
Mater{als, equipment 20 2 20 10 20
Costs, PAG, budgetary 10 - 290 10
20 MEASUREHERT 80 59 70 25 80
Labour~performance, effort 20 20 20 20
activity
Lost time it 10 10 10
Materials wastage 10 5 1¢ i0 10
Rework 0 10 10 10 10
Plant down tise 5 5 5 5
Quality 3 5 5 5 5
Financia) contract results 10 2 5 10
Overaltl productivity measurei 10 i 5 10
10 COMMUNICATION/PARTICIPATION 40 32 32 17 40
Mission Statement i0 2 2 2 10
Aatocratic meetings 10 10 10 5 10
Participaiive meetings 10 10 10 5 10
Site productivity commitees } 10 10 10 5 10
15 [MOTIVATION B0 0 60 30 60
Bonus payment : ex gratia 20 20 20 20
Supervisory prof it/gain 20 20 20 20 20
sharing
Bonus jpcentive for hourly 20 20 29 10 20
paid workers
10 EQUCATION 40 3 33 33 40
In house education 10 3 3 10 10
Outside training 10 10 10 3 10
In house training 10 10 10 10 10
On site training 10 10 10 10 b1t
TOYAL {Management Performance
Rating) = Z{RWR , HFER) 6000 5075 5650 480 | £000
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- to produce acceptable quality.
3. The Productivity Ratio (ref. section 10.9), which provides ar overall measure

of economic productivity of the resources applied in the copstruction process.

Table 16,1 shows in matrix form the proportional relationships between the reanagement
function inputs and the forcgoing outputs, based on the author’s extensive experience
of the industsy and honed by the research that forus the basis of this thesis,

A mumber of measursment factors and a series of rating values were developed in order
to establish tii. input - output refationships, and the values were set relative to the effect
which the different functions have on overall confract performarce. The method and
rationale for establishing these values is discussed in appendix G. These factors and

rating values were also used t test the hypothesis (ref. section 16.2).

Measurement factors

The following are the measurement factors used.

1. A Relative Valuz Rating: RVR
2 A Management Fusction Performance Rating: MFPR
3 Total Management Performance Rating: TMPR

KVR (Relative Value Rating)

The total RVR score amounts to 100. The individeal ratiags when muitiplicd by the
MFPR's indicats the rclative importaxze of function in optimizing ressurces

utilization and hence improving productivity.



MFPR (Managemient Function Performance Rating)
Three sets of valnes were used to assess managerial performance in the execution of
the different functions. These values are on a scal T+ 3,0 to 10, and 0 to 20.
The scale appiied was dependent oo the effect of the function on resources utilization
and productivity.
TMPR {Total Management Performance Rating)

Thig is the sum of the product of the MFPR’s and RVR’s. ie.
TMPR = (MFPRRVR)

Description of the Matrix

Column (1) shows the RVR of the management functions which affect the productivity

process.

Columa (2) lists the management functions and productivity clements ‘nvolved in the

productivity process.

o Columns (3) to (7) show ihe outputs which are affected by the effectiveness of the

exercise of the management functions and the application of the productivity elements
listed in column (2).

The aumbers shown in colamus (3) to (7) are the value ratings. The ratings for the

productivity elements are shown on the left side of each column, and the sum total of
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the elements for ezch management function a.s shown on the right side of cach column.
Thus the MFP™ wan (3), value rating for the management function of planning is
80, and the ra.ag ot the plamning fuaction relative to completion time, column (4), is
71,

The MFPR’s shown in columm (3) in the matrix are based on the assumption that ali
the management functions affecting the respective outputs are being exercised in an

effective and exemplary manner, and that the targeted outputs are being achieved.

The management funcﬁoz't values vary for the different outputs; and the values depend
on the number of productivity elements and the extent of their influence on the

particular output,

The Total Management Performance Rating (TMPR) for the different ontputs is shown
on the bottom line of the matiix,

Relationskips between Inpods and OQuijhite

By multipiying the RVR by the individual Management Function Performance Ratings
{MFPR), i¢c. column (1) by the management fonciion ratings in columns (3) to {7), we
can obtain the following relationships.

Total

i 23 1600P1+1000r -+ 100Co-+900Ck +1600Ms +400Cz-+900Ms +0Ed
COmPIEtion  xA 14201+ 7500s + 100C0-+750Cn + 1180NSS + 520Cim + S00M + 0E
Cost ¥R 1600P1+ 1000r +100Ce+900Cn~ 1400Ms-»320Cm +900M¢ + 00EA
Quality SR 600PL+230r+ 75Ca-+600Cx +500Ms+ 170Cim.+450Mt +400Ed

gﬁ“m‘“w 1600PL+ 1000x + 100C0 + HNCa + 1600Ms +400Cm + SO0Mt + 400Ed

%
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Where : Pi is planning
Or is Qrganization
Co is Co-ordination
Cn is Control
Ms is Mcasurcment
Cm is Communication
Mt is Motivation

Ed is Education

The above relationships now contain proportional values of the management function

inputs relative to the outputs under consideration.

The relationships between input and output can now be reorganized irto hierarchic form
after computing the Managcment Function Performance Rating (MFPR) of each
management function as a percentage of the Total Managemeni Performance Rating
{TMPR), as shown on the last line of table 161, This is donc for cach resultant

output. The results of these compntations are shown in table 16.2.
\
TABLE 162
IIERARCHIC TABLE IROVIDING A GUIDE TOWARDS THE RECOMMENDED

ALLOCATION OF MANAGLIJAL RESOURCES TO OPMXIMIZE THE
PRODUCTIVITY IMPROVEMENT PROCESS

OUTPUTS
t I
MANAGEMENT Completion | |Productivity) _
FURCTXONS | Time | Cost Quality | Ratio H x
1 (1 [l 1
1 ) 1 1
Planning | 23.0 I 28,7 21.3 | 26.06 | 26.2
I [Measurement | 23.3 H 24.¢ 17.6 i 26.6 | 23.7
§ |contrel i 14.8 i 15. 21.3 i 15.0 | 16.4
P [Moktivation | 17.6 | 1s 2 16.0 15.0 | 15.9
J [Bducation } 6.5 ] .8 RT3 6.7 | 8.0
T [Comminication | 6.3 } w7 ] 5.0 6.7 | .3
§ [Co~ordination | 2.0 | a8 | 2.7 1.7 ! 2.0
Organisation | 1.5 I 1.8 t 0.9 1.7 | 1.5
) 13 ] ]
1 e ’ 3
TOTAL RESQURCE | § i |
APPLICATION |  100.9 i 100.0 i 100.0 200.0 | 100.0
1 1 1 )] L
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This table shows the managerial functions in hierarchic order relative to their

contributions to the productivity process affecting the different outputs. These ocutputs

are:

- the timeous completion of the project;

- the completion of the project within the allowed cost parameters;

- the production of acceptable quality;

- the achievement of the optimal =roductivity ratio which provides the overall

measure of the effectiveness of resources utilization.

It wili be noted that planning, measurement, control and motivation, emergs as the
fnnctioﬁs requirive pritac managerial atteation. The high ratings, and hence the
importance of the planning and measurement functions is in conformity with the basic
control model presented in fig. 7.1, There camnot be any purposeful action without
planning, nor continving effective action without an evaluation of resuits based on

measurement.

However, the remaining functions of cducation, communication, co-ordination and
organization, consfitut. an important 17,8% of management’s responsibility and attention
spectrum. These functions, as shown in figures 2,2 and 161, make an important
contribution to the productivity process, and as such, are an esseatial part of the holistic

approach to improving the utilizatioa of resources, asd hence productivity.

The research has so far shown that the apportionment of management input resources
as shown in table 162 is gencrally applicable. There will, however, be exceptions as
in the case of high-tech projects where quality is of paramount importance; or in

cases where there is a critical urgency to complete the structure irvespective of cost,
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In thess cases one can apply 2 "priority factor” to the basic proportional apportionment

of resources in order to obtain the desired relationship between inpuis and outputs.

For example: in the case of a high-tech conmtract requiring carly completion, it would
be necessary to fine tune the plasning fanction, increase control and motivation, and

improve communication and co-ordination,

Hence the following treatment can be applied, as shown in table 163, in order to obtain

the revised hierarchic order of mapagement inputs.

TABLE 163

REVISED HIERARCRIC TABLE SHOWING THE EFFECT OF THE APPLICATION
OF A PRIORITY FACTOR ON THE APPORTIONMENT OF MANAGEMENT

RESOURCES
1 ] 3 1
]  BASIC { i |  REVISED
| APPORTIONMENY | | APPORTTONMENT
MANAGEMENT | OF MANAGZEMENT PRICRITY | OF MANAGEMENT
FUNCTIONS } RESOURCES FACTCR i RESQURCES
| (L (2) [(3)=(1)=(2Z} [ (4)=(3)/Z(3)
. : 1 ) ‘
i i + I
Planning I 26.2 1.5 [ 39.3 25.2
T |Measurement ! 23.7 1.0 | 23.7 15.2
N |Contzol | 16.4 | 2.0 | 32.8 21.1
P [Motivation | 15.9 ! 2.0 | 31.8 20.%
T |Edycation [ 8.0 i 1.0 | 8.0 5.1
T (Communication | 6.3 [ 2.0 | 12.8 8.1
S {Co-ordinazion | 2.0 | 3.0 | 6.0 | 3.8
Organisation | 1.3 | 1.0 ! 1.5 | 1.0
| 110.0 | |  155.7 | 260.0
4 [{ 3
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The above table no.s shows a different hierarchic order of management inputs, with the
main emphasis on the functions of planning, control and motivation, followed by

measuremest, communication, education, co-ordination, and organization,

Thus the hierarchic table provides a guide for management towards allocating rosoirces
to the management functions in an order of importance. It further stresses the fact that
optimal utilization of resources, and hence improvements in productivity, will not be
obtzinzd without a holistic approach to the cffective exercise of all the applicable

management fanctions.

16.1.3 Quantifying the input - output relationships

The input - output relationships shown ia section 16,17, can be quantified by the
introduction of a Management Unit (Mu) which will provide an indication of the
mavagement content inherent in the execution of the management functions invoived in

achieving the different outpuis.

The contract "Techirain', featured in fig. 121, was used as an applied exawple to
establish the input - output relationships. On this particnlar contract, the General
Foreman was at the centre of the total construction effort (as is usuaily the case). His
management input and tme will therefore be treated as the basic Management Unit
(Mu), and the other contract team members’ inputs will be related to his, in terms of

Mu's.

16.1.3.1 Definition of a Management Unit (Mu)

In the context of this research, one Mu is equal tc the basic daily salary of a General

Foreman, who is applying himsclf diligently to his work, and discharging his



TABLE 165

CONTRACT TEAM MANAGEMENT FUNCTION INPUTS

[HNWEEHENT 1HPUT FACTOR (MIF) 9.6 1.5 1.1 1.0 0.9 6.8 6.7 4.4
RELATIVE
VALUE ,Hamgament functions and SITE 55,
RATING  tProductivity Elesents NEPR CORTRACT SITE  |ASS. SITE { GENERAL |FIMISHING | QUANTYTY | DARTITY { CHARGE
(RWR} MAX | MANAGER AGENT | AGENT | rOREMAN | FORMAK | SUIVEYDR | S vEYR | HAMD
{1) (%) (3) (%) (%} {6) 0)] (8) (% \a%) (11}
20 PLABRING - & 2 n 13 3B 2L B
Project strategy 10 10 i
Praject plan 5 1 5
Site lay-out 3 1 5
Activity plan 10 1 4 3 3
Labiour regiirenent plan 10 10 ] 5 §
Handling metheds 20 5 20 5 10 3 3
Work simplification 20 5 20 5 20 16 5
5 {ORGANISATION ~ ) 2 10
Orgarogram 19 16 5
Functfon responsibility Io i0 5
def init fon
5  jCO-ORDENATION ~ 20 5 10 13 10 10
Haterfais scheduling i} 19 H 5
Cont/Consult relationship 5 5 5
Cont/Subcont relationship 5 5 3 -5 5
1§ COHTROL - 60 10 10 40 40 30
Hanagerial 1 1t
Labour 20 20 20 20
Haterials, equipmeat 20 i) 20 28 10
Costs, PG, Budgetary 10 10
20 [HEASUREHENT 80 10 10 20 15 55 45 10
Labour-perforwance, effort § 20 20 b
activity
st time 10 { 10 19 1
laterisls wastage 10 i i0 10
fAework 10 0 19
Plant down tims 3 5 5 §
Quality 5 8 5 i 5
Financiat contract results 1§ 10 it)] 10 g
Overail pruductivity messursf if 10
1 COMMIRICATION/PIRTICIPATION 40 20 30 5 §
Hission Statement it 19
Autocratic meetings 10 5 10 5 3
Participative meetings 10 5 10
Site productivify comnitecs § 10 10 1)
15 JMOTIVATION 60 a0 20 5 5
Boous payment § ex gratia ] 20 1n
Supervisory profitf{gain 20 20
sharing '
Bomws {scentive for hourty 1| 20 20 5 5
patfd workers
16 EDUCATION 40 5
In house education 10
Outside tratning 19 5
Ia house training 10
n site training 10
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responsibilities in un exemplary manner,

It is assumed that the managerial and supervisory salary scales relative to that of the
foreman are propordonal to the mamagement inputs expected from the different

members of the supervisory team.

16,132 Applied example

Table 16.4 shows the composition of the site management and sspervisory team of the
"I shirain” contract, and their respective monthly salaries.

TABLE 164
COMPOSITION OF SITE MANAGEMENT AND SUPERV!:{ ON TEAM

(Salary ref. 1986}
R Bagic monthly salary
Contract Manager _ 1 320*
Site Agent 3 300
Assistant to Site Agent 2 420
General Foreman 2 200
Finishiog Forsman 1980
Site Quantity Surveyor 1 760
Assistant Quantity Surveyor | 1 540
Chargehands (6) 1623

*This represents his salary allocation to this contract.,
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16,133 Contract teasn mansgement function inputs

Table 16.5 shows the extent to which managsment and supervision exercised the diffesac

management functions on this comract. The scale of values used is the same ag thai

in table 16.1,

Colume (1) shows the Relative Vi Ratings as in table 161

Column (2) lists the managemeat functions and productivity clements,
Coiumn (3) shows the maxir+ - management function performance ratings for

the different fonctions and elements,

Columan (4) to (11) list the members of the construction team, and the numbers
opposite the management functions and elements represent and
quantitative but not gualitative values of their execution of the

"¢ meanagement fv .

The numbers in the korizontal line above columns (4) to (11) indicate the Management
Input Factor (MIF) applicable to the different team members. This factor is the

proportion of the team mewmber’s salary relative to that of the General Foremar. The

."'3.;-\. reason for the low MIF of the Contract Manager is that he is in charge of three
'c-ll_‘?mnt contracts, and only one third of his salary has therefore been apportioned to

"Techirain”, Siweilarly the high MIF of the charge hands is because there are six on the

team relaiive to the one General Foremin,

The numbders on the left sids of columns (3) to (11) show the values for the productivity
slements, and the numbers on the right side of these columns show the toial value of

the managsment functicn, ie. Management Function Value (MFV).
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16.3.4 Quentifying the management inpuots

Referring to table 163, the relative Management Function Value (MFV) of the input
for the different functions can be abtained from the following refationship.

MFV = RVR (MIF . Individual Management Function Ratings)

This will apply to the functions of planning, organization, control, measuremen,

communication / participation, motivation, and education.
Applying the above relationship we have:

Planning MFY = 20[(0,6x22) +(1,5%71) +{1,1x19) +{1x38) +(0,9x21) + {4, 4x8)]
= 4 654

Organization MFV = 5 [{0,6x20)+ (L5 x 10)]
= 135

Co-ordination MFV = 5 [(0,6x5) +(1,5x10) (1,113} + {1x10) + {0,9x10))
= 256,5

i Control MFV = 15 [(0,6x10} +(1,5x10) 4 (1x40) + (0,9%40) + (4,4x30)]
= 3435

Measurement MFV = 20[(C,6x10) + (1,5x10) + (1x20) + (0,9%15) + (0,8x55) + (0, 45) + (4,4x10)]
= 3480
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Communication MFV = 10[(0,6x20) + (1,5%30) + (1x5) + (0,9x5))]
= 665

Motivation MEV = 15 [(0,6x40) +(1,5%30) + (1x5) + (4,45)]
= 1440

fducation MFV = 10 {(1,5x5)
= 75

By substituting the foregoing Management Function Valnes in the imput - output
relationshipe developed in 16,12, we obtain the following Relative Management Units
(RMU’s) for the following outputs.

Completion time ¥ (142054654) + (75%135) + (1005256,5) + (750x3435) + (1180x3480)
+(320%515) + {900x1440) + (330£75)
= 14 844 655 RMU's

Cost | A (1600x4654) + (100x135) + (100x256,5) + (S00x3435) + (2400 x 3480)
-+ (3202615) + (900x1440) + (300%75)
= 16 964 350 RMUs

Couality A (600x4654) + (25x135) + (T5X256,5) + (600x3435) + (500x3480)
-+ (L70x515) + (450x1440) -+ (400x75)
= 7 398 563 RMU’s

Productivity Ratio ¥ (1600x4654) +(100x35) + (100x256,5) + (900x3435) -+ (1600x3480)
+ (4005515 -+ (900x1440) + (400x75)
= 17 717 050 RMU’s
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Total Relative Management Units input for the above listed outputs

= 56 914 618

If we rclate the Relative Managemens Units input for the different management
functions, to the Total Relative Management Units input for a specific output, and
present the inputs in hierarchic order, then we obtain the results shown in table 16.6.
This represents the priority of management resources allocation om the "Techtrain®

contract.

TABLE 166

HIERARCIHIC TABLE SMOWING TIE PROPORTIONAL INPUT OF MANAGEMENT
RESQURCES RELATIVE TQ SPECHIC QOUTPUTS

QUTPUTS

4 t T

MANAGEMENT Complaetion | i Productivity

FUNCTIONS Time i Cost | Quality Ratio x

flanning 44 .5 43.9 37.7 22,0 42.0
I |Measuremsnt 27.7 28.7 23.5 at.4 27.3
N |[Comtrol 17.3 18.2 27.8 17.4 20.2
P [Motivation 8.7 7.6 8.8 7.2 8.1
U |Bducation 6.2 0.1 I 0.4 0.2 0.3
T jCompunication 1.3 1.2 i 1.4 Led 1.3
5 ({Co-ordiration .2 0.2 0.3 0.2 0.2

Organisacion 0.1 2.1 0.1 0.1 9.1

TOTAL RESOURCE | i

APPLICATION 100.0 I 100.0 190.0 | 100.0 100.0

1 "

It will be seen that the above order of management input values is in the same ranking
as the hicrarchy shown ia table 16.2, but the relative proportions of management inputs
vary appreciably.

It is notcworthy' that this contract was .unning bebind on completion time, and

cousiderable management resources were expended on the planming function - plansing
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and replanning. Motivation of the workforce was poor, and little attention was given

to education, communication, co-ordination, and organization,

In order to have immroved the overall performance of this particniar contract, the vaiues
of the manaécment inputs should have conformed to the apportionment of resources as
shown in table 16.2.

Computation of the cost of additional management input

(l i

1

The economics of applying additional management resources in oeder to obtain
improvements in specific outputs, can be evaluated by computing the cost of 2

Thiz can be done a5 follows.

Consider the General Foreman (whb is full time on the site) as the basic manageient

anit,
£ '
Suy: Basic mopthly salaty is R 2200
i
“ Sundry benefits and employment costs 35% of basic salary
Number of working days per month 23

Then the cost of one Mu =

(Management Unit per working day) =R2200x135/23
= R 129,00

Hence the cost of additional management input will be the applicable Management Input
Factor muiliplicd by the value of the Mu, Le, Rands (MIF.Mu).



te

16-20

Thus the Mu cost per member of the management tcam can be derived and that

permits the evaluation of the economic merits of increasing mznagemen! input in the

exercise of the specific management functions, in order to obtain a particularly desired

output.

Testing the Hyputhesis

The hvpothesis wor iested at contract level on three vontracts which were distinctly

diffexent.

NSI comprised two swrey siseocl buildings with conerete structures and brick
walling. The terrain was level and this simplified the problems of materials
handling,

TPC. wes a large hostel complex, which iucluded some housing and 2 latge

. industrial kitchen. The work included excavation (blasting), concrete shuttering

and placement, brickwork, stesiwork and all the ancillary finishing trades. The
twrrain was uneven and sloping, and presented materials handling challenges.
These challenges were met by developing and applying the innovative handling
methods described in - hapter 11,

TDS2 was a large mwi4-storey hospital complex which required innovations in
construction methods and materials handling, This contruct followed on TPO1
and included some of the methods previgusly devele:

it should be zcted that the lolistic approach was implemented som¢ fiae after the

commencement of the contracts which were the subject of this testing procedure,
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The system of measurement which was devsfoped by the author (ref. appendix G), was
used to gauge the extent to which actual practice conformed to the ideal; and to assess
the Jevel of improvement achicved after the application of the holistic approach to
productivity improvoment,

The measurement encompassed the following factors,

R Managcmcut Function F;riérmance Rating: MFPR

2 Relativs .Va!m‘. Rating: RVR

K Total Managesnent Performance Rating: TMPR
The Total Maﬁ:agemmt Pecformance Rating = (MFPR . RVR}

4, : Mapagement Porformance Indey M?I -
“This rindex is arrived at by dividing the total zienagement pesformance rating
(TMPR) by the manmum Total Managemnent Pcéormanct: Rating.

"+ ie. MPI = TMPR /TMPR mex

N )

. By using this index it is possible to compare management performance before and after

the application of “.ie holistic approach to productivity improvement. The applicable
indices are ag follows:

1L MPIt, - Ach..& management performance index
before the applicatica of innovation and

holistic approach

2, MPla - Actual manage.3 nt performance index

after the application of ivaovation and

holistic approacy



EVALUATION OF MANAGEMENT

TABLE 1§.7

PERFORMANCE AND CONTRACT

PRODUCTIVITY LEFORE AND AFTER THE IMPLEMENYTATION OF THE
INNOVATIVE HOLISIIC APPROACU TO PRODUCTIVITY IMPROVEMENT

NELATIVE [Management fuanctlons and CRITRALT RS1 RO maz
VALUE Productivity Elements | PERTORKAACE
IRATING RATING BEFORE AFTER ) BEFORE AFTER | BEFORE AFTER
{QVWR) FATTR ACTEAL ACTUAL | ACTUAL | ACTUAL | ACTUAL | ACTHAL
(WFPRux) 1 (HFFRbA) {(HFPRaa) [(WFPRYa) |(MFFRaa} |{HFPREa)} |(HFPRaa)
20 PLANNING ~ ) B0 30 62 35 &1 35 iz
frofect siraieqy 10 5 4 & 8 § Y
fooject plan 5 £ 4 4 5 5 5
Site Tapenut 5 1 4 3 3 5 5
Acklyity olan 10 Q) 16 3 10 0 10
Labtuy requivement plan 16 5 a L] 8 a 10
Handling methoils 20 ? )6 9 1§ 9 7
Hork sheplification 0 1 iz ? 14 9 16
5 |CHLARTSATION - Zi 1 @ 13 18 10 18
Orgwogran w 4 10 7 i IRL 10
Function résponziisiity i § 10 [ 8 8 18
detinition )
Gy TOCAIAATION - A 17 © 15 is 14 17
¥xtamizls schrdudtng 10 a 8 8 8 8 ]
¢« GonsfConsutt velationship 5 5 5 4 4 3 L
Cord{Subest relationship 5 3 s 3 3 3 4
15 [COBmOL - W 32 (%) [} k! £
Harygerial 10 7 M 7 B 4 a
| t.2bour o] 10 2 12 14 12 1
Hate:*als, equipment 0 i 14 10 12 12 6
Cosi5, PR, budgetary 10 5 17 6 7 & ]
20 [HEASREMENT ) 30 23 37 56 3 63
: Lalour-pey formance, effort { 20 ] 4 12 16 12 16 !
1 actlvity !
Lost time 19 ] 10 5 o 6 i
Haterfals wastage it 4 6 ) ] 5 ]
Rework 10 0 3 3 3 3 7
Plant down Liws 5 3 2 0 2 3 L
Qratiy 5 o B ) e ¢ o
. mancfa) centract results | 10 6 8 8 8 o 8
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« 40.2% + 41.8% + 369,25




16-22

These two indices can be expressed as follows:

MPH = (MFPRba . RVR) /  (MFFR max . RVR)
MPla = {(MFPRaa . RVR) / {(MIPR max . RVR)

where: MFPRba 15 the actual Management Function Performance Rating before the
introduction of inncvation, and MFPRau is the rating after the introduction

of iunovation,

"MFPPR max is the maximum Management Fonction Performance Ratisg,

- RVR is the Relative Vaiue Rating,
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Ratinyg Values

The basis of, and scalc of MFFR. and RVR values, are set out in appendix G.
Scoring

A zexo rating indico-_d that the function was completely neglecled. A maximum rating
indicated that the fwnction was exccuted in an effective and excmplary mapner. A part
score indicated that management had taken cognisance of the particular function and
the score value was the author’s assessment of (he effectiveness of management’s action.

Assessment of Test Results

The recults of the test are shown in fable 16.7.
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The contracts were cvaluated in accordance with the rating scale which has been
discussed, and a MPI (Management Performance Index) was computed in order to
assess changes in management performance, Changes in contract financial performance

were than assessed by comparing productivity ratios before and after,

The MFPR’s for the respective contracts show the areas in which improvements were
made. The most important and effective improvements were made in the arcas of
planning and measurement, and this provided a basis for better control of the resovrees
employed.

The inls  action of gair sharing plans for supervisory management helped to generats
a proprietary interest in contracts and a heightened sense of awarsness regarding
resources / utilization and wastage.

The bonus incentive plans for hourly paid workers stimulated improved activity and a
sense of self discipline, The jatter i3 illustrated by a particular case in which the team
leader requested that one of his team members, who was slacking, be transferred. He

subsequently increased production with a reduced team complement.

Little progress was made in the area of education and training which are both, of

necessity, long term projects.

An important contribution to improved contract results was the introduction of innovative

materials bandling procedures, These were discussed in chapter 11,

The improvements recorded were indeed considerable, as shown by the changes in MPI
and the productivity ratios. This was further confirmed by improvements in contract

profits,
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The changes have been plotted in Figure 162, and the resuvitant slopes show a distinct
correlation between the MPI and productivity ratio.

This indicates that the MPT merhod of evaluation is realistic and that the vesultas: index

is indeed an indication of managemen: performance,
Contributions to Kuowledge

"This research has encompassed a broad spectrum of the construction industry and bas
resulted in contributions to knowledge and inmovaticns in the areas of productivity and
resources utilization, The results of this research include the following,

Proof that the construction industry does not use its resources effectively, and that this
particnlarly applies to the industry in the RS.A.

The development of a total economic measure of contract productivity based on a
productivity ratio. This has enabled the measurement of productivity in the construction
industry, and permits the evaluation of the ineffective use of its resources; particularly

in the areas o labour and waterials,

The identification of deficiencies in the bulk of the labour force (black) resulting from

discriminatory legislation, poor education, and lack of skills

The development of an interactive model by the anthor which identified the main
management functions which affect productivity. It illustrated their interactions and
emphasized that productivity improvement is dependent on improving the management

functions and applying them in a holistic manner,
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The establisbment of the dynamics of the w:nctional interactions shown in the model,
by the application of a Klein-fype ecorometric modelling technique.

The development of a method for quantifying the relationships between the management
function inputs and the resultant outputs of contract objectives, viz: to vuild a structure
of acceptabie guality timeously, within the allowed cost; and optimize resources
utilization.

The establishment of a hierarchy of management function inputs in relationship to
sontract outputs, This provides important and praciical guidance to management

regardivg the apportionment of contract maragement and supervisory resources.

The establishment »~f a management wnit (Mu) which permits the evaluation of the

cconomic merits of employing additional management and supervisory resources.

The estoblishment of a scale of management function ratings which permit the
comparative evaluation of management performance.
The development of a gain-sharing plan based on the productivity ratio measure of

contract productivity.

The development of simplified and economic administrative procedures for the

administration and control of an incentive plan for houtly paid workers.

The development of an effective and reliable method for recording lost time at direct

worker level, and of labour cost allccation.

The development of innovative equipment to facilitate materials handling and reduce
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handling costs,

The production of = "Buildirg and Construction Site Vade Mccum”.

The integration of the above developments into the design and practical implementation
of a holistic approach to productivity improvement iv the constraction industry; and
hence the proof of the initial argement that oniy a holistic approach will resnit in the

oprimal utilizatioz of resources and sustainable improvements in productivity.



anr

=3

171

CHAPTER 17
DISCUSSION AND CONCLUSIONS
DISCUSSION AND CONCLUSIONS

The research reported in this thesis has established the major factors which influence
the level of productivity in the construction industry It has also established how these

factors are applied (implemented) in current construction practice.

Experiments that included aspects of the management functions and materials hardling
have confirmed that effective improvements in the productivity of the industry are
dependent on a holistic approach.

The relationships which were establisked between the management function inputs and
contract objective outputs also defined the dynamics of the interactive productivity
models featured in figures 22 and 151; and the valvation of management inputs
permits the establishment of the economic merits of increasing contract management and

supervision cadres,
The hierarchic table which was developed in chapter 16 provides contractors with an
important guide to the application of management resources towards the execution of

the different management functions.

The practical application of the ecomometric mode! and expeiimentaion with

management inputs relative to desired outputs merits further research,

The following sections will acalyze the proposals for improving productivity in the light
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of the experimental findings.

Organization

‘The fuuctional responsibilities of management and supervision, on larger contracts i
seldom clearly defir 4. This can, and does, result in the duplication of functions.
andfor the neglect of functions,

1t was found that the clear definition of responsibility helped identify duplications as well
as areas of meglect. The use of the fonctional analytical technique (ref. chapter 13)

made it possible to reduce staff and their attendant cost.

It is essential that all members of the manageraent team have a clear brief regardiag
their responsibilities, and the contribution they are expected to make to the ¢conomic
welibeing of the confract. This should include the quantity surveyor/s who shounld be

- part of the production team and participate as a ’building economist’ rather than a

‘measurer’.

As a member of the comstructiox team the quantity surveyor can make important

contributions in the following ways :

- By premcasuring work to be donoe, and helping to resource activities by
providing labour allowables for the different activities, and by assisting in the

planning of team sizes and activity time spans.

- By identifying , measuring and reducing wastage of labour, materials, equipment
during the production process; and not, as is the usual practice, by recording

wastage after the fact. It has already been mentioned in Chapter 9 that some
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production w ste, e.g., over-excavation and substitu>n can only be measured

at the time of occurrence.
- By negotiating with subcontractors for best rates.
- By helping to identify more economical sources of supply.

- By recommending the substimtion of suitable and more econcomical materials

and quantifying the cost of alternatives.
- By advising on cquipincnt and hardling methods.

- By helping to cxeate a gensral awareness at site level regarding the value of

the resources employed and wastage taking place.

Supervision

The first effective supervisory level of countrol is that of foremam, It has been
established that his span of control currently ranges between 30 and 40 and that the
position of foreman is, in large measure, the pressrve of whites of whom ther: are
relatively few entering the industry. If this position is imaintained, and taking
demographic projections into accoust, it must be expected that this span will broaden
with & resultant decrease in supervisory efiocliveness. The situation therefore calls for

the accelerated development of black supervisors.

The 'white supervisory syndrome’ ie. the non-working supervisor - is an unpecessary
waste of well qualified productive labour, and it behoves the industry to address itseif

to this situation and develop and apply a strategy for its climination,
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Planning

There was found to be considerable reluctance amongst contract management to do the
necessary advance planning, This is ome of the major reasons why effective site work

seldom starts on day one of the contract.

Neglect of planning was found to extend to site lay-out which resuited in insufficient
thought being gziven to transport fines, and location of materials and equipment. This
contributed to excessive hasndling, mislaying of materials and equi;ment, unnecessary
recrdering, materials damage, and production delays.

Tte level of housckeeping om sites was generally found to be poor. This again must,
in part, be ascribed to inadequate planring, and more so to a lack of caring on the part
of managemesnt aad supervision.

The introduction of a housekeeping check lst by the amthor on seme of the sites
investigated, helped to focus the attention of site mpun . cment oa this matter, and

resulted in noticeable improvements.

Measurement

Measurement is the basis of control, There was found to be a reluctance to premeasure
work; especially labour content. This adversely affected labour allocation .u¢ the
different activitics, and it has been shown that most observed activities wers

overmanned.,

The introduction of the activity production plan introduced the discipiine of

premeasurement, and assisted with the economic manning of Iabour activities.
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There is a ueed to speed up the production and presentation of comtract results.
Premeasurement, which provides a measure of the construction content of an activity,
will assist to do so. The appiication of the productivity ratio as a measure of

productivity will further assist management to evaluate contract progress more effectively.

None of the conmtracts swrveyed maintained records of the cost of rework. The
introduction of such records is at essential discipline for upgrading comstruction quality

and reducing the cost.
© 175 . Materinls Utilization

__\It has been assessed that matesials wastage can amount to as much as 2.5% of toial
I.Icom:mc:t value. This could well be the diiference between contract profit and loss.
. Materials wastage, like accidents, is avoidable, providing due care is taken. The

matecinls wastage on the sites surveyel was found ¢to be excessive, and this is an area

that requires the urgent attention of management.
176  Labowr Utitzetion

Site cost records have revealed under-recoveries on the employment of the contractor's
own labowr. The effort rating of observed site Iabour was assessed at only 80% of
the allowable for labour cost recovery. This low labour effort tallics with: the assessment
expressed by senior executives in the construction industry at a seminar™® beld in Juue
1987, that labour productivity can be increased by a minimum of 30%. Iwmprovem.dts
of this order on a national scale would be equivalent to a gain of approximately R 500

*®  "Profit from Productivity, Prod. 87". A one day seminar for top executives in building and
construction organ.izedlzy the construction unii of the National Productivity Institute,
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million per anpum. This would yield the attendant bencfits of higher earmings for

employees, lower construction costs for owners, and higher profits for contractors.

The industry must address itself to the problem of late starts and early finishes. Jn
response to the author’s questioning, a gathering of 68 sife persommel, including
management, estimeied that these practices account for a daily loss of approximately

11% of productive labour time.

“The vade mecum contsins suggestions for the reduction of this loss.

Another wasteful practice is overtime work, It is fetigaing and costly, and productivity
fevals dnring this time axci"mauy of a very low order. ¥ additional time is required
to be Worked, then. the intreductivn of double shift work is more economical and

Rescarch revealed fow racords of lost time, sxcept in those instances where managemsnt
consgiderad that a saccessful claim for the loss could be submitted to the owner, Records
of lost time and delay are of paramount importance in identilying and reducing the

causes of the under-utiization of labour resourcss.

The introdustion of the production diary proved fo be eifective in recording lost tims,
These records revealed delags in the provision of materials and equipment and made
it passible to duanﬁfy the lost time involved.

Materiais K ndling

It bas been shown that approximately 80% of the labour fozee is engaged in materials
handling. Thus, any reductions in materials handling will make a direct contribution
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te improved productivity. It therefore behoves the industry to recogrize this and accept
the challenge of introdncing innovative, simpler and more effective means of handiing
both materials and cquipment. This will require the training of staff in work
simplification, and the initiation of industry based research into improved materials
handling methods,

178  Incentive Plans

The research did oot reveal any incentive plans based on performance measurement
on any of the sites investigated (Those implemented by the author are excluded).
Mid-ycar, and/or year-cad bonuses, based on managgment’s subjective decisions, ahtained
in gl the companics 'sum-,ycd. The only mmnnve boans which applied to hourly

workers, and only on some contracts, was a weekly "good attendance bonus®.

R was found that the introduction of gain-sharing and hourly paid ircuntive plans
proved to be effective. The gain-sharing plass for supervisory staff prompted an
increased sense of awareness and proprietary intorest iv the utilizstion of the company’s
asssts and resources. Hourly paid workers who were offercd an lncentive honus based
on productivity improved tieir efforts, and there was a perceptible improvement in their
utilizatior: of produetive time and in their self discipline. The latter helped to simplify
the task of supervision,

Productivity incentive schemes can provide companizs with the opportunity to contribute
to, and promote a social responsibility programme, The workers could be involved in
developing and administering the programme; and the necessary funds could come irom
a suitable gais-sharing pian.
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Participation

We are living in the midst of an ongoing social revolution. The current authoritarian
amd paternal style of mauagement 15 being questioned and is becoming increasingly
unaccoptable to workers at all levels. Peopie want to be part of the decision making

process, and management philosophies must therefore increasingly encourage

 participation.

The concept and fundamental essence of participation is summed up by John Naisbitt

" {1982:159) "People whose lives are affected by a decision must be part of the process of

arriving at that decision’.

The concept of poiitical power-sharing which is currently (1989) under discussion will
in time extend to industry. Autocracy mmust in time give way to participative
decision-making, This will call for now ard dit..;ent management styles and attitudes
a5 stated by John Naisbitt ($982:188)..If you develop ihe skills of facilitating people’s

involwment in decision-malking processes, you carn becomr a very effectiv: “ader in your

- community and in vour work, The new leader is a facilititor, not as order giver.

With advances in education, and encouragement from management, it will be found that

- employees are increasingly able and willing to participate in decisions at all levels; and

the orgemization that does not let them do so will not only turn them off, but will also

waste valuable intelligence.

A great deal of koowledge exists amon . employecs at all lovels and this knowledge
and an increased w:lhngncss tc contribute to the common good can be utilized providing
they are afforded participaiion in the enterprise. This has been proved during the

course of the cybernetic discussion sessions which produced the site vade mecum, and
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the *Indabas’ conducted during site productivity meetings,
Awareness

A further important contributory factor to the successful introduction of the holistic
approach to increased productivity, which includes materials handling, was the stimulation
of awareness, caring, and a questioning attitude amongst supervisors. This is illustrated
by the foliowing case which arose on one of the contracts that had been the subject of

some of the experimentation described in this thesis.

Improved contract results® promapted the chicf executive of the company concerned to

. visit the site to inspect operations, and acquaint himself with the innovations which had

been introduced, and the changes made, The inspection was followed by a discussion
sitended by the author, the ce., site management, and supervision. Having listened to
site management's review cf operations, the c.c. put the foliowing question to the senior

foreman,

*You have beern with our company for the past sixteen years. What makes this coniract
different from ali the others you heve worked on?”

The reply was :
"Mr Larmpert’s influence, and the fact that we started asking ourselves questions.”

The practice of the holistic approach to improved productivity and the emphasis on
materials handling proved to be successful, and this was confirmed by the resuits

The company originally expected 2 loss of R250 000, but eventually realized a profit on this

contract.
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achieved,
Locking to the Future

Influx control and work reservation have been abolished. The repeal of this legisiation
bas accelerated the integration of blacks into the commerdial and industrial sectors,
These ongoing changes present cootinuing chalienges to the country, and management
in particular, to ensure the cifective and productive utilization of human resoarces,
This challe . is in part defined by the following Gravesian concept.

"The present probiem with productivity is a sign of growth in our cultuve and not decay
and it will force us to find new and innovaiive ways to manage people based on who

we have now become".

Much remains to be dmme tﬁ improve management fuactions, imtroduce inwovation,
establish a heightened sense of awarensss and commitment at supesvisory Jevels, and

promote skills development and education.

‘Traiging, in partictlar, hag been emphasized as contributing more than 40% to achieving
improved productivity, by workers earning less than RO99 per month {Project Free
Euterprise, 1984), ! i

Education 7s the development of knowledge, and the dissemination of knowledge
regarding resources utilization can oftes make a greater contribution to productivity
improvement than capital investment.

The U8, however, has tended to invest capital to achieve productivity improvement,
Kirkland (1982:1214) states :

1 s el e T e
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"Productivity in this country (U.S.) treditionally has resulted from the use of cheap and
abundant enwrgy to add horsepower to manpower, and through the introduction aof tools
purchased with cheap and abundant capital’.

In South Africa we have a different situation. The majority of our workers is black,
lacking basic education and skills, and the capital we must iavest is not to add horse-
power to manpower, but to add brain power to man power through improved basic
cducation and the development of cognitive and technical skills,

In this regard, ths educational and bebavioural sciences have a great deal to confribute,
The dquopm@;t of industry follows a universal pattern. It is therefore instructive to
take cognisance of the developments in a country such as the US.A, in an effort to
anticipate the challenges which the South African construction industry will be faced

with,
An American study team researching the constraction industry observed® :

‘Despite the prowess of the more than (wo dozen contractors who gird much of the free
world, each doing more that 31 billion worth of' construction onnually, and despite the
sapﬁ:isﬁcaxion of giant corporate clienis for construction whose annual building bill runs
to billions of doilars, too much of the industry remains ftethered to the past, partly by
inertia and parly by historic divisions - management vs labour, union vs open shop,

business vs government’,

Ta quote J. Robert Fluor, Chairman -of Fluor Corporation, the giant Californiz-based

construction organization :

21

The Business Roundtable Sumsary Report (1983 : 12)
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*The bottom line of this adversial dance is a constant state of confrontation’,

In the Republic of South Africa, two job universes have existed in the past : one,
white, doing skilled work, supervising and managing; the other black, uuskilled, using
little initiative and being lowly paid.

The emergence and development of black trades unions carries the potential for the
polarization of the industry into two distinct factions, and the entrenchment of the past

differences between black labour and white managerent,

A siustion can be foreseen in which these factions will consisteniyy pull in opposite
directions in the belief that by so doing, one side can profit at the expense of the
other. Nothing is firther from the truth

The newly established trades unions in the construction industry have already demanded,
and obtained (through strike action) pay increases. These demands will continue.

It is uot possible to eliminate the two job umiveres simply by increasing the wages of
black workers. The answer is to transfer skills to them, afford them increasing
perticipation in all facets of the construction process - particularly with regard to

metiodology and supervision, and motivate them to improve productivity.

Mansgement must respond by offering the labour force posiiive answers to the question:

"WHAT'S IN [T FOR ME?.

Productivity bargaining is an inevitable element in future industrial relations. For this
type of bargeining to be practical and effective, it is essential that the B4RGAIN be
clearly defined.
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The BARGAIN must perforce be based on agreed production norms, given specific
work circumstances. Acceptable work (production) ncrms must be the basis for
standard remuncration. Should the worker exceed the standard then he would, as a

matter of right, kave earned more, and thus be entitled to more pay.

Pay increases cannot be given ad infinitem, and mmst be related to improvements in
productivity.

Trades unions can play a pesitive role in the industry, and must be encouraged to
participate in the development of the work force and the stimulation of improvements
in productivity.

It is noteworthy thai a formal study of the productivity of construction workers
conducted by Allen (1979 : 17) in the US.A,, concluded that union workers are more

productive than non-union workers,

There must be a realization amoengst all concerned that maximum prosperity can only
be atfained by co-operation between employers and employees. The redistribution of
wealth demanded by the trades union will serve little purpose without wealth creation,

Magagement’s Challenge

The changing jadustrial climate presents management with the challenge to review and

reassess company philosophies and practices.

Studies sponsored by The Roundtables {1983) have revealed that more than half the time
wasted during construction is attributable to poor site practices, which are in tum

attributable to poor or outdated mauagement practices,
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Improvemnnts in productivity will therefore demand changes in management attitudes

and practics.

Firstly, it will demand very much stricter and more effective planning disciplines.

Supervision will be required to cnsure the creation of coaditions in which the bourly

paid worker can optimize his effort.

This wilf demand 2

- better commainication and clear understandable instructions,

- the development of skills,
- the timely provision of materials, tools and emipment.
- ths encouragement and control of quality.

- the implementation of cficctive safety programmes,

.- the reduction of waste.

The reduction of waste means getting by wrth fewer resources, and this point is
- succioctly expressed by Thomas J.Murrin (1981:76), President of the Public Systems
Company in Westinghouse : *We are going to have to do more with less - fewer people,
{ess money, less time, less space, fewer resources in general - and I think that’s probably

a pretty good definition of productivity’.

Secondly, theve will have to be a change ie Jabour relations. The industry is today, and
will be in future, almost entirely reliant on black lahour. Black supervisors and
managerial personncl will have to be developed in order to improve and reduce the
span of control. The development of black supervisors will also help to improve

communication at the supervisor/houwrdy paid worker interface.
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Workers will have to be brought into the decision making process. People have a
right to participate in decisions which affect their well-being and their future, With
encouragement they will also make a contribution in the areas of work simplification

and improvement in materials handling and overall productivity.

The challenge which the construction industry (and all other industries) is facing, is
CHANGE. We cannct hope to achieve an improved, ang different resuit in ontput,

unless we change our input aed/or process.

That input must take the form of a greater caring for, and awareness of the utilization
of our resources, especially people, materials, machinery and money. This must be
accompanied by a greater conimitmsnt to developing people, and improving work quality
and safe working practices.

The precursor to change is perforce courage - courage to stop doing what we are
!. .

. It takes courage to discontinue long-standing, accepted practices which may be
non-productive,
- It takes courage to reduce manpower complements that have been based on

estimated production norms, but which can be shown to have a low activity
rating.

- it takes courage, discipline, and ongoing commitment to reduce wastage and

implement high levels of site house-keeping and matzrials control.

Progressively this courage will promote creativity and innovation in the critical areas
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of materials handling and total resources utilization.

Thus by working courageously and smarter, not harder, the overall goal of improvements
in real productivity will be achieved.

The leaders 1 the comstruction industry in their conmcern for bottom line results ~
profits, seem te lack the appreciation that profit is not an end in itself, but a product

of effective utilization of resources: manpower, materials, machinery acd mozey.

‘The potential for izaprovements in productivity has been proved on numerous occasions,
The following example of achievement which was reported at the N.PL coaference on
productivity held at the University of Pretoria in Augnst 1985, is noteworthy. A
CM.G.M. construction company representative described how several of their bricklayers,
under ideal conditions, and with effective motivation, laid over 4000 stock bricks per day;
compered with an average in the industry of 300 to 400 per day, (This is a practical
example of ordinary people doing catra-ordinary things; indeed, a winning practice).

It has been found that management subscribes to productivity improvement in word.
The productivity conferences organized anmuaily by the N.P.I. are part of the cngoing
discussions. But thess will remain sterile until there is complete commitment at all
levels of management and employees to reduce wastage and improve resource utilization.
Improvements will not be achieved without missionary zeal; without dedication, without

motivation; and, above all, without a deep sense of caring.

- Caring for people, materials, machinery and the money spent on sub-contractors

and services;

- Caring for the ciient and the quality of the end product.
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It is only when the industry truly cares about ail aspects of its underiakings that there
will be effective and concerned planning, materials scheduling, materials handling, and
resources utilization. The product of such action must perforce be improved productivity
with resuitant benefits for the owner, contractor, employees, end users, and the country’s

economy.



CHAPTER 18

RECOMMENDATIONS

SYNOPSIS

This chapter sets out recommendations for the construction imdustry which wers

developed during the course of this research.

The implerentation of these recommendations will assist contractors to apply a holistic
approach to the utilization of the resources at ther disposal, amd hence improve
productivity,

The recommendations include proposals for improvements in the areas of organization,
supervision, training, education, commaunication and participation, labour utilization,

measirement, resodrees control, motivation, sit: ~perations and materials handlin~
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RECOMMENDATIONS

The results of this research have positive practical implications for the construction
industry and its constituents, Lie. contractors, owners and consuitants.  The
implementation of the following recommendations will improve resources utilization and

hence productivity,
Organizetion '

A company saust kave a.clearly defined mission that emplovees can subscribe to and
pasiicipa.e in. This mission can best be exprassed in a mission statement which should

be the product of management and employee consultation,

Functional respounsibility should be clearly defined and checked to ensure that functions
are discharged at the correct level and not duplicated. Periodic functional analysis will

assist in this regard.

The quantity swveyor should be part of the coostruction team and should actively
participate i planning, controlling waste and procuring materials and sub-coutract

services.
Supervision
The span of coatrol at foreman level should be reduced from the presemt of

approximately 35 to 16, This will require the development and promotion of non white

supervisors.
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‘The practies of the noa-working sv:ervisor should be eliminated and ali first line

sapervigion shouwld be productively employed.

NI, Sy
=gy

o development of black foremen should be accelerated through structured education

o1 iraindpg,

Fhp gvetlable training facilities in the building and civil engiueering sectors should, where
i zagtical, ¢ comsolidated and rationalized. Since much of the labour is common to
ixuth sectors, the carcer paths of trainees should similarly be rationalized so that skills
training courses and facilitfes can be merged. This will help fo establish a common pool

of skiffad labour and reduce the cost.
‘The iadustry should :

- introduce the practice of on site traiming, with trainees engaged in productive

but not critical activities.

- use¢ the construction of sub-ecomomic housing, and of civil esgineering

infrastrmcture in black areas as trainiug for the development of black artisan,

. develop a category of qualified gemeral constraction workers who throngh
having been subjected to multidisciplinary skills training will be skilled in all

the general construction activities,
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Education
Skills iraining should be accompanied by continuing in-house non-formal education. This
will help to broaden the employees’ comprehension base for the assimilation of cognitive

skills, and his farther productive deveiopment,

Craft training should be introduced af school level. This will help to stimulate an carly

interest in technology and eacourage school leavers to pursue a technological career.

Commurication and Participation

The introduciion of site productivity committees based on the ’Indaba’ practice will
afford black workers the opportunity to pariicipate in the planning and allocation of
work. These committees con also serve as an educational and communications medium.

Cybernetic discussion sessions for supervisory staff will provide a medium for their
participation and the exchange of ideas. The latter, as has been proved, can contribute
much to improved resources utilization and better productivity.

Early liaison between the owner, consuitants and contractor, can help to reduce wastage.
The possibility should be explored of convening a conference of represcatatives of ali
the relevant professional bodies with the purpose of establishing guidelines and a code
for co-operation.

Labour Utilizatier

Overtime should be reduced and eliminated as far zs possible. If a contract is to be
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accslerated, then thought should be given to working multiple shifts.

Svills wastage com be minimized by maintaining employee records which provide
compichensive information regarding the training undergone, and skills qualifications

attained.

The practice of regular team activity ratings should be introduced. This will help to

assess whether excess labour is being employed.

Month end absenteeism (in the cass of monibly paid hourly workers) can be reduced

by paying differcat groups of employees on differeat days of the week during the month.

Measorsment

The concept and practice of using the productivity ratio as a measure of total contract
producilvity should be introduced. It should, however, be complemented by the discrete
measures discussed in chapters 7, 8 and 9. These will help identify the underutilization

of Iabour resources, and materials wastage.

An ageucy should be established which will collect, and disseminate productivity data
to the industry, based on he productivity ratio. This will provide the following

advantages :

1. It wil! permit contractors to measure their performance against industry norms.
2 1t will provide a basis for worker remuneration and tncentive payments.

3. It will provide a basis for the realistic evzluation of labour productivity.

The collation should be done on a sectoral, regional and national basis.
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Control

Consideration should be given to the introduction of 2ero base budgeting for the

purposes of cost control.

Maintenance of records and the analysis of ail lost time can help to reduce continving
losses. Reliable lost time records can be obtained by introducing the use of a
production diary at all supervisory levels. The use of this diary will also simplify labour

cost allocation.

It is essential fo record the time and costs involved in rework, Reliable records will

help to reduce these costs.

The format and attendant admiuistrative work involved in producing contract reports

should he regularly reviewed to ensure that :

1 They are meaningful and provide information regarding the achievement of

operational objectives.

2. They provide a reliable basis for decision making,
3. They are produced timeously and at least cost,
Motivation

Incentive plans should be periodically reviewed and up dated to ensure that they

continue to satisfy employees’ needs and fulfill the fundamental requirements of
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incentives, as set out in chapter 15.

Gain-sharing plans should be introduced for supervisory staff in order to provide them

with a proprietary interest in the company’s operations and the utilization of resoarces.
Bonus incentive plans should be introduced for hourly paid workers,

Construction contracts, where possible, should be formulated o include incentives for

cost saviny.

Government should be approached to reduce taxation on incentive earmings from
approved productivity incentive plans,

Site Operations

The contractor should take the following action :

- Ensure that a site layout plan is prepared for every site and revised, if needs

be, in accordance with construction progress.

- Premeasure work to facilitate the planning and allocation of resources;

particularly the provision of materials, labour and services,

- Epsure good housekeeping and materials and waste control. This can be
facilitated by the use of a housckeeping check list., Site management and

| supervision can also be motivated to improve their housekeeping by introducing

a "Good Housskeeping® competition. The check list shown in appendix A

provides for the evalvation of housekeeping levels.



- Appoint 2 co-oxdinator who will be responsible for promoting, devzloping and
introducing work simplification, and innovative methods to handle materials.

- Traia foremen and supervisors in work simplification, materials handling, work

measurement, aud technologicai developments,

- Use quality assurance check lists for the main construction activities in order
to provide puidence regarding correct technical procedures amd to promote
uality,

Further recommendations regarding site operatipns are set ont in the "Building and
Constrnction Site Vade Mecin®,

Materials Handling

The construction business mainly involves the handling of materials, It is therefore
mwmﬁmdcd that research be instituted in the universities to develop innovative
materials bandling equipment and procedures for the buildieg and construction industry,
and dzvelop suitable educational courses for the iandustry’s persomnel, in work

sisuplification and waste reduction.
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APPENDIX A
HOUSE EEEPING CHECK LIST i

This cheq:k list should be completed by site management at regular intervals in order to
asscss thls level of sitc housekeep ng. It should also be completed by contracts

managem‘mt and head office staff when evaluating site housekeeping levels.
|




HOUSE «EEPING CHECK LIST

CONTRACT :

PARTICIPANT:

A,  ACCCMMODATION

1. Sitz Office

1.1 Well maintained site office externally

1.2 Notice board in use with amergency
contacts up to date

1.3 Tidy, clean, well ventilated, good
lighting, plan table, internal notice
board

14  Efficient drawing filing systera

1.5  Efficient document filing system

2 Change Rooms

21  Clean and neat

22 Lighted and vendlated, with washing
facility

3 Toilet Facilities

31  Clean and hygienic

32 A:icqua{c in mumber

B. STORES

1. Lock-up Stores

1.1 Thel -protected

DATE:

ASSESSED BY :

Remarks

Yes

-r——

——

Part

—h——

-

——v—

————

No

-
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2.4

Seperate inflammable section with fire
fighting equipment

Clean and tidy

Accessible storage bins and shelves,
labelled wnere pecessary

Tools marked and catalogued

Tool issue register

Tools and equipment well maintained

Bulk Storage

Location of matedals sccording to
site layout plar fo avoid multipls
handling

Bases snd bins or sides (bulkheads)

for sand and stone to prevent spreading

Cement and timber stored off ground,
properly covered and v::nﬁlatcd

Easy access to handle materials
Suitable security against theft

PLANT AND EQUIPMENT

Neatly stacked according to site plan as

pear o work place as possible o
facilitate bpik handling eg. off the
ground |

Plant and equipment clean and well

maintained

Wheelbarrows and shovels cleaned after

use (minimal comcrete/mortar encrustation)

AA-3
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WORK PLACE

General

Easy and safe access to working area
Safe waikways, ladders, handrails,
scaffolding, ecte.

Excavations made safe

Suitable protective clothing worn by all
- hardhats, footwear, and dust masks,
goggles, gloves, etc. where necessary

Safety guards on cotting tools

Safety committes with regular minuted
I- o
Wotk place tidy - no rapdom excess

equipment, materials or yubble which

. thight provids a safety hazard

Working materials and equipment nsatly
stacked for easy procural and hundling

Storage bins in place containing small items
of equipment or materials eg. wedges, clamps,

ete,

Adequate and effective tools being used.

Materials wastage: No excessive timber off-

cuts, concrete spillage, water leaks, over

cxcavation, ete.

Completed work
Cleaned in preparation for next trads

Protected from damage
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iy secusity - Bffective vehicle and
i .z:émuai cuntrol

S excess wabble

lean, lovel and direct (shortest
possible rovie) tramsport lines for

moving watesials amd equipment

Plapnigg
Site iayout plan showing Jocation of

offices, hulr. material storage, access,

“water points, power points, flow lines

{evall contradt programme - up to date

Weekly contract planning system

‘Daily production planning system

Allowables provided by Q.. for the
assessmeat of required laboyt, plant and
material resources '

Lost time control recording and anaiysis

Howrly paid worker incentive schemes)

———— —
——— ———
P ———
- -————
——— ———
- ——
——— ——
—— —————
- —
——— B
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APPENDIX B

MISSION STATEMENT

This micsion statement, after opproval by management, was issued to all site supervisory
staff. They, in ture, explained it to the lower levels of site persoanel whose literacy was

. questionsble.



MISSION STAEMENT

Our Overall Mission is to:

- Build quality structures at least cost, and tp our clieats’ complete
satisfaction within the agreed time;

“ to provide gaiuful employment for cur personnel;

- to achieve cffective utilization of our capital resources.

Ipter-Dependence

We believe in the concept of © . -partite partnership consisting of:

. Qur Clients
- Our cmployees
- Our shareholders

The participants in this partnership are inter-dependent, and it is in their mutual interest

to optimize resources utilization and hence share in the resultant ccouomic gain,

Markei Leadership

We must continue o identify our market; build on ownr strength; and compste on

quality.

Quality

We are committed o the production of quality products which will afford our ctents

satisfaction, beneficial occupation, and afford us pride of association,
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Ouality is the product of caring; Caring for our cients’ needs; for our

waslanansiip, materials, equipment and machinery,

oy eedens dolag it dight the first time. Reducing and eliminating rework is a direct
wone sarnnve productivity at no cost input. Quality cannot be inspected into a job;

1=y catiy he built into it
Liamrreosent
waegenzent is responsible for the effective utilization of the resources at their disposal.

Management is pe-formance, and good performance cammot be achieved without the
practice of guidance management - to make things happen and create the necessary
conditions in which all employees can develop to their full potential; to optimize their
own performance; and to use the resources at their disposal in the most productive

manner.,

The effective practice of guidance management requires the prompt reporting of resuits

which show the extent to which we are on course towards achieving our objectives.
Caoatrol

Control cannot be achieved without measurement. We cannot control what we can't
measure; and we cannot control what we don't measure. We must therefore measnce
and moritor the utilization of all our resources in order to achieve their economicaily

effective utilization; and this must be done at least administrative cost.
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¥ helicve ia the concept of participation :

Pasticipation with our clients, consultants, architects, and sub-contractors,

to ensure mutnal benefits for all concerned,

Participation by all employees it 2 concerted effort to achieve

productivity by innovation and creativity.

- Participation by all employees, throvgh suitable gain-sharing and incentive
plons, in any economic improvements in company results to which they

have contributed.

lanning

Objectives and effective resources utilization cannot be achieved withont meticulous
PLANNING AT ALL LEVELS OF RESPONSIBILITY. Planning must also include
gtrategies for improving resources utilization as well as contingency plans in case the

original plan canpot be implemented.

Education and Development

We belicve that in every field of human endeavonr there is (continuing) potential for

improvement.

Peopie are our most important asset, and we are therefore committed to motivate and
develap all our people to their full productive potential, This will be achieved by in-

house education and skills development, and supplemented when necessary by outside
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educational and training facilities.

Improving Resources Utilization

Manpower

We can improve the utilization of our people by :

- ensuring that they have the necessary materials, plant and equiproent in
the right place, and at the right time

- reducing as far as is possible lost fime (standing time)

- removing all demativators

- providing them with effective motivation by rewarding good performance

- reducing and eliminating rework

- encouraging commitment to the achicvement of higher quality in the
work produced.

Materials

We are committed to reducing and climinating wastage of materials in all possible

circumstances. This can be achieved by :

- better storage

- better and reduced handling

- avoiding rework

. ensuring the availability of suificient but not excessive materials on site.

(T involves careful attention to procurement and scheduling.)



103 Plant and Machinery

Plant and machinery are our production aids. With due care and maintenance they will

assist us in our stviving to achieve quality and zero defects.

Hand and power tools are part of our assets, and their care, maintenance and
safeguarding will help us to achieve increasing productivity with resuitant benefits for all

concerned,

11.  Change

We are committed to change; because to survive in this dynamic world, one must adapt;

and to adapt, is to change.

We realize that we canpot hope to succeed in an ever changing world by applying

yesterday’s methods to today’s work and expect to be in business tomorrow.

If we are to satisfy our customers, them we must appreciate their requirements, To
achicve and improve, we must be perpetually dissatisfied with past achievements, Qur
ultimate success will be based on a belief in ourselves; in what we are doing; in cur

colleagues and staff; and in our total enterprise.
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APPENDIX C

BUILDING AND CONSTRUCTION SITE VADE MECUM

whis section represents the ediled results stemming from the cybernetic discussion

erperiment described in chapter 14,

It was compiled in this form to serve as a vade mecum for site and main office mapagers

on the planning and management of construction sites.

The vade mecum was used by the company for whom it was prepared. It formed an
integral part of the holistic approach, and the overall results which were obtaised are
discussed in chapter 17.
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BITRODUCTION

The guidelines published in this manual were provided by members of staff duriag
¢Hacucsion cessions regarding ways and means to improve site productivity. —The
mesiicipants in these discussions included Contracts Managers, Site Agents, Foremen,
Tharoshands, Stores Personnel, Equipment Yard Management, Quantity Surveyors,

‘iyoining O .¢ and Cost Clerks.

‘The subject of discussion was how best to improve the utilization of the corapany’s
resources, with specific reference to manpower, materials, machinery and equipment and

LI00EY.

Materials wastage, which results in unnecessary financial losses was commented upon and

the recommendations made to reduce wastage are an important part of this masual.

Relationships with clients, professional teams and sub-contractors were also discussed, and

the opinions expressed are also iacluded.

Most participants strescéd the importance of planning at all stages of the contract, and
the fact that effective action based on sound planning can help to reduce and eliminate

magy of the delays which incur umnecessary costs.

Much of the contents of this manual will be known to the reader; but much of the
detail may not be practiced. it must be emphasized that many little steps can add up
to one giant stride, and the continuing implementation of the ideas and practices
recorded in this manual will help site management to improve operations and thus

achicve overall objectives, which are :

. to satisfying our clients;
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- that the company and it’s employees enjoy mutual prosperity;
“ and that we provide a comstructive and responsible service to the

community in which we work,

It ic too easy to forget the detail. Keep referring to this manual. It will stimulate your

sense of awareness, caring, creativity and ianovation which are, indeed, the hig.  ..d 10

exczlience, prosperity and success.

Harry Lampert

»
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ACT

PLANNING

Planning is essential or gvery job. Effective econom a cannot be taken without
a detailed plan. There should be close laisizn at the tender and planning stage of a job
beiween tha Estimator and the Contract Managers, «ho have the practical experience of
the work to be done and can thus make a positive contribution to the formulation of the

tzoder.

Close liaison must be maintained with the client so as to obtain the earliest possible
notification of the award of the contract. This will permit carly preparation for

construction before the actual signing of the contract.

PRE-PLANNEIG

Pre-planning should commence from day one, as soon as advice is received that the

cotitract has been obtained.

All the pecessary documents such as bills of quastities, sureties, proof of issnsance,
wvertificate of good standing from Workmen's Compensation, applications for water, power
and telephones, hoardings, licenses, etc. must be attended to immedintely. Delays in
the pre-planning can delay the contract by as much as two months,

A checklist should be drawn up whkich will assist in starting up the job.

- Expedue the signing of the initial contract,

- Apply for all connections early.

_ Contidarations must be given to all options with regard to labour, plant

and materials.

- The pre-plan should also include both the sequence and method of

M o
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operations,

Consultations should be had with architects regarding details necessary
for the different activities. ‘The consultation shouid also include
cogineers. These comsultations should be done timeously to avoid any

delays in construction,

Maasgement must avoid being pressured by Architects into moking

comnilments in terms of programme which are difficnit to meet.

“ Arrange your suppliers and open accounts if your site is an out of town

job.

Check the documents befure you start so that you do in fact start where
required, There would be a loss of productivity if you had to charge

direction in mid-contract.

' Think through every activity before committing resources to work.

inform the labsur office of your labour requirements.

The labour office should have more control over the movement ¢ labour

between sites.

{3et plant organized e % om,

Site establishment and lay-out .

Careful attentiosn should be given to site ¢ *ablishment and site- lay-out.
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Site lay-out can and doss have a considerable effect on overall coastruction costs. The
lay-out must take into account the location of site offices; labour accommodation; the
storage of materials and cquipment; location and oumber of toilets (caa reduce lost

tine); materials and labour flow lines,

A detailed scale site plan should therefore be completed before commencing site
operations, Ensure that your site establishment is beiug planued so that all facilities are

in the right place to avoid having to move them at a later stage.
EFFECTIVE SITE PLANNING CAN HELP SAVE ON MATERIALS HANDLING.

Approximately 80 percent of our maspower concists of labourers whose basic work
involves cxcavation, backfilling, moving equipment and materials. Therefore, since most
of your manpowoer are involved in tuterials handusg it is a fact that construction is
largely a materisls handling exercise. Hence, it is essential to ensure that the handling
ofmucrialsisdane at least cost.

- It must be borne in mind that additional handling adds to the cost of your product (the
completed structure), without adding any extra value. There is also the constant danger

to the materials being transported (chipped bricks, spilled concrete, ete.).

In practice, for example, positioning of cement sheds and cement sios ia relation to the
concrete mixer shculd be such as to ensure the shortest possible route to areas of

coastruction. This should also a« ly to materials storage locaticas.

The site should be plansed so that storage space is allocated to materials close to their

final location, e.g. dilferent colouted roof ilcs for their respective houses.

I
K
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.52 Site planaing ;  goidelines

S moationed corfier, the site plan must show the necessary storage facilities for

suterials, plant and cquipment.

Adtguae transpust routes mnst be provided so that there is ready access te materials,

contipinent and working areas.

Transpori fines must be the shortest possible, and materials should be delivered as close

to the work nreas as is possible i order to avoid douf “ultiple handling,
1121 Uniflow

" The concept of one directional flow should be practiced wherever possible, This will

help to keep people and materials moving, without the hold up and congestion which
o )ns when the same pathways are used for movement in opposite directions.
_ j
- !

L
- ]
1*1.?“2 thng diagram
PR I

¥

o
i I?qjubt about the shertest transport routé can readily be resolved by using a string

The scale plan of the site should be monuted on softboad which will allow plastic
headed pins to be pressed in along the proposed route. A piece of string is then strunn

around these pins along the full length of the route. Remove the string and measure

it'’s length, This will give the route length to the scale of the site plan.

The same piocedure is then followed for the alternative route, and the lengths compared.

The shorter length of string will indicate the shorter route.
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Overall Contract Planning

Call for drawings well ahead of time amd study them carefully, Problems cam arise
when architecte’ drawings differ from the eagineer’s drawing. Both sets of drawings must

be studied and any differences that may come to light shouid be resolved in good time,
Lack of detail can hold up progress. This can be eliminated by planning three to four
weeks ahead, In these circumstances absence of detail can be identified and action can

be taken to obtain the necessary information.

Insufficient thought is given to asking the profes.-onal team for dates on which drawings

- will be supplied and work details obtained. This should be done in good time.

_ Delays in receiving architects’ decisicins can bold up the contract and it is desirabie that

s. time limit should be fomﬂy recdr{lcd as to when decisions are required.

Programmes shouid be updated at rogular intervals and new targets set. Shift charts
should be regularly drawn for the. different work sections. Problems should be

anticipated in good time,

Reguiar site progress meetings should be held.

. Work continuity is very important, Do not start work where you cannot get continuity;

even if this goes against the concept of higher turnover,

© Marked up plans of alt reticulation completed on a contract skould be kept in the site

offica.

This will allow the main contractor to plan his work so that there are no delays

e
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regarding plumbing work,
On large jobs the plumber should do ground work as soon as possible.

CRITICAL PATH NETWORKS can be useful and effective and supervisors must be

acquainted with their reading and application.

If the job is big enough, consideration should be given to the appointment of a planner.

A computer on site will also belp the planning process.

An essential element of good planning is an effective site filing system, This will avoid

lost time in looking up documents.
Start up operations

THE PRIMARY OBJECTIVE MUST BE TO START EXCAVATIONS OR THE
NECESSARY EARTHWORKS ON l”AY ONE OF SITE HANDQVER. DELAYS IN

STARTING TKE JOB AR¥E SELDOM MADE UP, AND OFTEN RESULT IN
FRUSTRATION, ADDITIONAL COST AND POSSIBLE PENALTIES.

The absence of permanent site offices should not delay commencement of work. A
caravan, suirably equipped, inciuding company stationery, filiag facilities, stc, can be towed
to the sitz and used as a site office while construction work is in progress and watil

“permavent’ offices and other accommodation are established.

Asctivity plaaning

Correct setting out and planning of the job is essential for achieving economic results,

and this involves thinkieg ahead and anticipating events,
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A

s ot Arelrieess chould be emcouraged to participate in short term
whi holp on sweicipate amy problem areas, and resolve them in good
ol roeoaed (o activity sequences.  Consideration must be given to

ST phagping,

Usi Y ATNIEY of activities is essential to ensure smooth and steady
Wi poearass, Site planeing should involve the foreman and possibly, the team

St ti toape leader involvement will help to motivate their teams.

roresnan shousld be aware of the overall goals of the programme, and must find time

- vian his works well in advaace,
Also, & worker must know what he is doing and why he is doing it. He must be told
whut the obiestive of his work is, e.g, whether his structure will carry a slab or whether
s a lcmp%rary structure which will eventually be knocked down,
23 Activity and labour < ning

L

An initial operations plan should be ~ompiled and then broken down into various
elements, This will ensble the site to plan its labour more effectively.
The generai foreman on site shonld bave a list of labourers and their related skiils,

A siie agent’s manual regarding the orientation of new employees should be available.

The labour department should be told timeously about future labour requirements so that

they can contact other sites for labour of a particular skill.

Care should be taken to ensure that workers can use their experience productively, ie.
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put the right man in the right job.

Labour can often be trained to do certain artisan tasks and thus emsure better labour

ntilization and lower costs.

Labour requirements should be carefully planned on the basis of measuring the work
content in the different activities, Invariably this will permit a reduction in the labour

force, and result in better contract profits.

Measurement of work to be done is an integral part of planning and essential for the

effective use of labour and materials,

The duily/weekly sits programme now being introduced is helping to allocate labour more
effectively.

There shonld be a greater exchange of information between sites on specialist experience
required.

"Yhe chargehand must also be advised of work in good time so that he cam advise his

alrour on "what’s next?”,

It is important to got the co-operation of the work force. You inust tell them how much

they must do and when, The whole job must be explained to them.

The daily planning can best be done by using the weekly/fortnightly planning sheet,
The weekly/fortnightly production plan must inclnde contingency activities. These should
be of a non-critical nature so that they can provide for the productive employment of

site labour in cases where planned activities (usually critical) capmot be voscssda) A,
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(Reasons : absence of key personnel, equipment breakdown, weather, etc.),

The above plan will provide for a worker’s daily task and set a work target which must
be achieved. This will provide the basis of advance clear cut instructions to the team
leaders for the daily work to be done.

It is important to get supervisicn feed back when planning a job.

All activity programmes must be updated weekly, Bar charts are belpful in this regard.

At the end of every day there should be a site supervision meeting during which the

day’s work is summarized and a plan made for the following day’s/weck’s action.
Employment of Sub-contractors

Sub-contractors must be appoinied timeously, an;i the most important ’subbies’ should
be organized first, i.e. dow’t get the pamnter organized before youn have an earthworks
*subby’.

Check their financial standing before empioying labour ounly sub-contractors,

You should be more sclective when employing sub-contractors so that situations do not
arise where 'fly by night’ sub-contractors are emple: d by you. This will avoid situations

where other sub-contractors have to be employed to rectify their work,

Labour only sub-contractors are supposed to bs specialists in their field. They should

be held responsible for their work.

"Labour only’ sub-contractors must be checked regularly. This is very important as often



. 32

ACG-16

they cannot afford to be penalized. Sub-contractor guarantees should be demanded.
Retention money often does not cover rectification.
Sub-coniractors : planning

BEring in sub-contractors in advance for consultatic and advice on required starting dates.

*Subbies’ should be involved in both the initial plan and the daily or weekly plans.
"Subbies’ tend to be cut out of planning. This especially applies to day to day decisions.
Getting the ’subby’ involved in planning will also help to get him committed to your

programme,

A major portion of planning involves plumber and electrician subbies, and due

considsration must be given to integrating their work into the construction process.

Sub-contraciors should receive drawings and information as soon as they are received by

the main contractor so that they can plan their own work,

Sub-contractors must be advised in good time and be made aware of any changes to

programmes. This particularly applies to any starting date alterations.
Sub-contractors ; control

Meet with sub-contractors at least weekly to review progress and any programme changes.

This will help to resolve problems.

All sub-contractors’ work should be co-ordinated at the same meeting, at least once per
week. Much of their work is wterdependent, e.g. ceilings and electrical.

Sub-contractors’ queries should be recotded and handed to the site manager concerned
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20 that they can be assessed and if needs be, brought to the architect’s attention,

Towards the end of a contract it is particularly important to co-ordinate the work of
sub-contractors so that their work does not clash and that they have good access to their

wask places.

“wlcontracturs must be treated firmly but faiely; given a programme and given advance
rritiee when they are required on the job. Allow adequate time for ordering and delivery

% material. Do uot wait untif the last minute,

n case of non-performance by a ’subby’, he should be advised in writing with insistence
on  performance and possible reminder of potential penalties he may suffer,
Non-performance by one sub-contractor can have a deleterious chain reaction effect on

other dependent activities.

Sometimes one is the guilty party in the case of sub-comtractor performance by mot

providing access. This is the result of poor planning,

2
H

_, LABOUR MANAGEMENT
21  The impertauce of Labour
Feople are the most important sesource in your company, and the sourcs of production.

It must be empbasized that people must be treated as such - the most impoitant

resource - and if you do, then you will get far better results than is normally the case.
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so that they can be assessed and if needs be, brought to the architect’s attention,

Towards the end of a contract it is particularly important to co-ordinate the work of
sub-contractors 50 that their work does not clash and that they have good access to their

work places.

Sub-contractors must be treated firmly but fairly; given a programme and given advance
notice when they are required oa the job. Allow adequate time fur ordering and delivery

of material. Do not wait uatil the last minute.

fn case of non-performance by a ’subby’, ke should be advised in writing with insistence
on performance and possible reminder of potential penalties he may suffer.
Non-performance by one sub-contractor can have a deleterious chain reaction effect on

other dependent activities.

Sometimes one is the guilty party in the case of sub-contracter performance by not

providing access. This is the result of poor plaoning,

LABGUR MANAGEMENT

The Importance of Labour

People are the most importan. resource in your company, and the source of producion,

It maust be emphasized that people must be treated as such - the most important

resource - and if you do, then yon will get far better results than is normally the case,

Y
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Imyroving Productivity

Have the -ight man to do the right job.

Do not fire him immedizately if he does not perform, but try him on something else, and
make sure that he understands what is required of him. It is a fact that if a worker is

interested in hig job be will be more productive.

A labourer’s skiils are often not utilized when he is transferred from one site to another.
Supervisors and site agents should communicate with one another and check the
labourer’s work aud skills record so that he can be employed most productively, This
can be facilitated by stating on his transfer form the work he has beer doing and what

skills he has.

The *wage system structure’ may be at fault for labour not being fully productive. This
may oceur where labourers earning the same wage are doing different tasks with different
skills requirements. A method of overcoming this would be to pav them a basic wage

plus a preminm for the different tasks. As a whele you can only improve as far as your

" weakest link will allow you to, and that s the qualitv of Jabour you are using.

Timgous completion of al site inspections and meetings will help work rontinuity.
Equipment Handling

A common occusrence on sites is for a labourer or labourers to carry single items of
equipmest, This is costly, and shouid if possible, be avoided. ITustead, wheeled platforms
should be used where possible to transport muitiple items, These platforms shouid bz

able to be manhandled, or trailed behind a small tractor or dumper truck,
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Where cranes are available, unit loads of equipment stored in suitable racks can be

transported without being removed from the racks.

This also appiies to small items such as wedges, thimbles, clamps, connectors, ete, which
should be stored in bins which can be stacked vertically, and which can be economicaily

stored op site and loaded into tucks.

Wastefus Labour Practices

'The following are some txamples of wasteful labour practices.

Site supervision has become accustomed tc working with teams of certain sizes anc they
continue working with the saume number of workers without review. This particularly
applies to the number of artisans who are allocated assistants. These assistants are
often not fully productive. It is important to review the ratio of labourers to artisans in

terms of the labour content of the activity under consideration,

It is important fo epsuvs that the artisan spends as much time as possible in exercising
bis skills, and that he does not get involved in work sech as fetching of materials which
can be done by labourers at less cost. The artisans must be taught and -ncouraged to

use their labouress more productively.

Labour practices die hard. White truck drivers do not do any loading or any off-
loading The same practice now applies to black truck drivers and drivers of other
transport equipment. They sit in their cabs when they could be productive loading or
off-loading their vehicles. The team leader, as the highest paid members of a labour

team should sei the exariple by working.

Cvertime should be avoided at all costs, Pre-plan tasks so that they will end at 430 p.m.
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I ovestime must be worked, then set a time target for the task to be completed. The

ovestime will then be more productive.

It i haporiant to pre-plan aif materials and equipment requirements before sending a
vamn ont 1o Jo the job. Iabour wastage resul’s from workers waiting for instructions or
v.oting for materials; and from lack of preparation of the workplace prior to their

arrsval

& workers ar  ‘ivaq Incorrect drawings and sizes then there will be a wastage of

mompgewer in dobog the re-work.,

Quali’y =yt nod 0o sacrificed for speed. The cost of labour and material to ructify bad

weskmanship must be taken into account.

¢ stality ean bs orerdone through vanzcessary work.

{nacearate quantity caleulaticns can result in labour waiting for material, o,g, if sand and

store quaotities run out during & concrete pour before contpletion then the labour will

stand 1dle until the sHpaticn is rosoived.

Ure-planuing is essential to scive your labour utilization probicms.

Wastage of labour resuits from lack of pre-placning and not measuring the wok i

advangce,

YOU PLAN WHAT THE WORKER IS DOING NOW BUT YOU DON'T PLAN WHAT
HE IS GOING TO I’ NEXT..
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Yost Time

Late starts and early finishes are the source of considerabie time sses.

A warning bell should be sounded five minutes befors starting time to encourage the

prompt start of work.

Rigidly enforce start up times, e.g. after tea and Iunch breaks.

Enforce a ruling that worlters stay at their work place during tea breaks and return to
the work place 5 minutes before the end of their lunch,

The extencied morning tea break is in fact breakfast, wher some workers cook their food
because they leave home without having eaten. Therefore, consider a longer morning tea

break and shorter (later) hnch break, €.g. 20 minutes each.

Time is often lost because aa artisan stands while the labourer fetches and puts away
his tools. This is aggravated on multistorey buildings. Consider paying the labourer for
ap extra 20 minutes per day overtime so that the artisan can work a full day. But the
eifectiveness of this practice must be supervised.

There should be a strict control on absenteeisms,

Random checks should be done on time-keeping as well as gang checks.

Management by Fxarple

If you want work:nen to report at 6.50 a.m. you should arrive at 6.40 am. - "do as I do,

not as I tell you".
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Site Labour Complements and Organization

It is important to have an orgapization chart which must be updated as the contract

Progresses.

Mozt sites employ unnecessary labour (just in case it is needed).

Site labour should be divided into tsams, each with a leader, so that each labourer knows
whom he has to report to. As far as possible established teams should be left together
working for the same foreman, This simplifics the communications problem, but their

size must be controlled relative to the activity on which they are engaged.

The size of the team must be flexible and snited to the labour content of the activity

undertaken, Much labour is wasted when fixed team sizes aze employed on site.
Too much labour on one activicy causes ineffivient work and idlenes:.
Do not assign teo much labour to a confined area.

Mark hard bats - to keep track of workess : this ensures that they are not wasting time

in areas where they should not be.

Give representatives from various groups of labourers the opportunity to state grievances.
Give credit where credit is due. This will result in a more positive reactior. This is

important at all levels.

Safe working conditions will ensure that a wenker keeps his mind on the job and does

not wurry about his work place.
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wr {wes by unanthorized people disrupts continuity of work.

5 and Norms

cucmdnd iy el production targets for all activities. This is the most effective way

2 ehowy productivity,

© v vl e besed on the labour allowables which should be provided by the Q.S.

abtes should, however, be adjusted, relative to site conditions and practical

T o lebour performance for the activity under cossideration.

saio production tary  must be brought to the workers’ notice, and a specific time
Sy i gor for every task, Labour must be made 1o understand exactly what is required
T ihem and they should be constantly checked. X the contract is running late, then it
s Dutier (0 employ more resources to speed up the job, than to ‘whip up’ fremzied
avtyrity wi o conld resolt in work having to be redene, Le, haste makes waste.
An efsciiwe way to issue instructions is to use a Job Card System. The tecam leader’s

cargd is Ved in with what he has to do for the day.

TIME AND METHOD STUDY is an effective means for setiing labour norms and
warroving methods, It is important (o maintain records of time taken on the different

Jclivities und coastantly review the methods being used.

This also applies to the location of werk being done, e.g. two mortar mixing stations may
be more ecomomical than a single central one. This could reduce the amount of

handling involved.
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Continuity of Employment

Lack of continuity of work leads to 2 loss of manpower, and this skould be avoided if

at all possible,

Skilled Izbourers are often not kept on when a job is finished, In the long rus, i ept
on, better productivity will result. New lJabourers are usually oot familiar with the work

argas, plant, etc.

A dsily directive, based on advanced planning shonld be issued to all workers, especially

ungkilled labourers. This will help to ensure continuity of activities and avoid fost time,
Labour Commuaications

The language barrier should be crossed. We must improve communications between
supervisors and labourers. It is recommended that supervisors attend language courses.
Tearning 2 worker’s language will improve communications and belp him to be more
productive. The language course should concentrate on ’Construction’ Zulu as the
general Zuln course deals with a lot that is not really needed. This applies equally to
the other sthnic languages.

The course should teach key phrases. These should be available in a booklet form.
The course should also inclade material on local customs and tribal differences.

Labour Relations

It is imporiant to give workers reccgnition and avoid disrespectful treatment. Good

iclationships between the workinree and management car contribute to better maspower
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utilization and a keeper application amongst workers to their tasks.

The worler shonld be made part of the *Team’, and treated as a person, not a number.
You should not hire and fire people without due cause. The company’s policy is to
dismiss workers on a "last in - first out” basis, and this often results in losing good new

people and being left with some of the old hands who do not periorm.

You must improve communications between sites regarding labcur availability and labour
trapsfers,  The hiring and firing resuits in a ’don’t ~are’ attitude amongst workers

sugarding late starts and early finishes because they believe they won't be there for too

- long. Artisaus are transferred between sites but this does not apply to general workers,

Tha labpur office and labour officer should be used to facilitate Iabour transfers.

You do not use our labour officer sufficiently. This applies particularly to the situation
where people have tc be dismissed.

The Isbour office can provide sites with important guidance om warnmings for
non-petformance, and dismissals,

. The site agent should be allowed to pick and choose whom ke wants to keep and not

be strictly controlled by the corcept of LIFO,

Adequate shelter and chaoging facilities must be provided on sites. This will afford them

security for their possessions, and shelter in case of rain.

Motilation

Motivation is important and must go right down the line.
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You must instill a sense of pride in your people.

Some foremen get better resuits becanse of the way they treat their people - they

motivate them,

Incentives will help a contract get ahead of programme. Incentives can best be applied
to teams of workers. A task should be set for them and if they finish the task ahead
of the time allowed, then they should be paid a bonus. It is important in these
circumstances (as in all cases) to check the quality of the work done.

Iacentives shouid be considered for supervisors.

Teamwork is essential and incentive schemes for teams can stimmulate this.

Visits from, and interest and invoilvement of top imanagersent in site operations affords

workers encouragement and stimulation.

Employee Educaticn and Training

There is a need for increased training and skills development.

It is appreciated that t.!le industry at this stage is anti-tvaining because of the costs
involved, But unless your people are continually educated and tiseir skill level improved

you will wnt ger better labour utilization.

Often lack of labour performance is dus to managemeant not providing the conditions in

whick people can optimize their. cHorts.

It is often asgued that the present available labour is not of a good standard. This has



213

AC-27

always been the case. and to improve output you need £ .aprove your labour training

and development.
The best of your lahounrers should be sent on courses such as bricklaying and carpentry.
Supervision

There are instances when sitc management pursonnel leave the site dnring the day on

anotficial business, Labour slows down when there is no supervision.
Tuo many lahourers per supervisor results in inefficiency and idleness.
The ratio of supervision to labour must be checked and improved if at all possible.

’The ratio of supervisors to labourers is too low. There is a nced for more supervisors;

considuration should be given to the appointment of junior foremen.

An effective way to overcome the shortage is to develop black supervisors, They have

thi! ad.vlrantage of being able to communicate effectively by means of a common language.

RO

‘Foremen must be consistent in their instructions, ie. they must not change their minds

too often as this will lead to a loss of credibility in the workforces’ eyes.

Foremen raust monitor and plan their labour so that they know exactly the gypr and
number of workers they require, and their daily cost.

Supervisors must check on their labourers - is an individual idle? If so, direct him to

the next job if he has completed the task, or else investigate the reason for his idleness.
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&t is important that supervision be dissatisfied wvith productivity otherwise low performance
becomes the accepted norm, and iz then very difficult to change, Some labourers don't
really undevstand what they are doing, Supervisors need to explain better - there should

te a better follow up by supervisors an the work which the labourer is doing,

Team leaders need more (raining. They should be better informed regarding daily

Many - “aent/tam leader relationships must be good.

©J

The way to-achieve quality production is through better supervision.
MATERIALS MANAGEMENT

Matprinis Planning and Coatrol
y :
i

Plaunmg myst be applied & all supplier’s services. There should be a materials plan and

follow up procedure.

Schedules of required materials shonld be dravn up together with the order and
prcmisﬁd delivery dates. Delivery dates regarding materials and plant to be delivered
to site should be followed up in good time to ensure the Hmeous amrival of the accessary

cquipment and material. ‘This particularly applies to deliveries from: the yard.

A schedule of orders and deliveries should be kept on site. This is essential, particularly

-':f’or ‘bulk orders,

There should be a procedure for expediting orders placed.
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Plan for deliveries, and issne advance mstructions where material is to be stored.
Advisc storeman in advance of deliveries and storage locations.

The storemap should strike off in a requisition book when materials have been delivered.
All materials must be checked for quantity and quality.

Communications on site within the contractcr’s team must be effective. You must advise
people who are responsible for ordering materials of the site’s requirements in good time

in order to avoid ¢ lays.

On big confracts the storeman should be given minimum and maximum stocks guantities.
Materials quantitios must be watched very carefully in order to ensure that there is

minimal wastage of left over materials. {
Train storemen in matertals knowledge, seci: ™y and storage methods.
Use pictures, ¢.g. of windows if necessary, to help him identify materials.

Keep the site tidy so that deliveries can be accommodated and materials are readily

aceessible.
All excess material waust be sent back to the yard, & d not dumped on site.

Refer to the section on "Materials Wastage" for more information on materials utilization

and \'\c_mt:ol.
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Materials Wastage

Supervision

Effecsive supervision is all important to ensure materials control and reduction in wastage.

Sits sepervision must make people aware of the cost of wastage with regard to materials

and also teach them ways and means to overcome this,

Site supervision must educate employees to use materials and tools comr=~tly and

effectively.

Much wastage i caused throngh carzlossness,

A helpful education mediura js to exhibit a display board showing materials and tools
(pictures with their relative costs); this will help to make staff aware of the cost of the

" bnaterials and tools they are using,

The setting of a good example must come from the top., Site supervision can set such
an cxawple by ensuring the collection of tools and materials which can be re-used.

Planning

Good site planning and organization result in less wastage of materials, and proper
Planning of off-loading on site is essential to avoid wastage.

Flow lines are important so that spillage of materials can be avoided.

Careful placning should precede the ordering of materials, Pre-plan and issue the
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correct amount of materials needed.

There shovld be co-oidination on site regarding materials utilization, e.g. all foremen on
site skonld be advised of the expected deliveries of materials on a day to day basis.
Materials should be allocated to respective teams and they should be responsible for
them. They shonld be mads to pay for lost tools.

Causes of wastage

The following -dtnations should be avoided.

Qver issne of material which tbe vz left at the work place or stolen.

Lack of communication between trades,

Bad quality material delivered and rof checked.

Rush orders resulting in higher prices and not being able to *shop arouad” for deals.
Over-ordcring at the Jatter stages of a Conixact..

Double prdericg : incorrect ordering; orderiag material which obviously is act suitable,
eves: though it is specified, |
The ettitude of site supervision is a major cause of material wastage. For example,

.ordericg from the bills of quastity.

Bow 10 Reduce Wastuge

Avoid having unqualified people ordering materials. They tend to over order and this
results in wastage.

A proper standardized filing system is required to avoid double ordering.

' In case staff is changed, the sile must be able to continue the system of contrel
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The storemen must be aware of musterial on order, when to expect it, and where to have

it placed. Maintain 2 re-order register.

Do not rely on suppliers to take off guantities from drawings or schedules. Do it

yourself,

Flan and pre-measurs the work aud give suppliers specific orders regarding quantity and
descriptions. Check before ordering - if in doubt, then query.

Right quantities shonld be ordered &t the right time for the differext seetions of the site.

heck deliveries; if bad guality, then contact supplier immediately.

Promptly return all grods which are not to specification or may have been over ordered.

Buik ordering of general requirement for all sites should be practiced. These materials

can he kept in a central store and drawn from there as and when required.

Bulk buying will permit the negotiation of better prices,

Items ordered shonld be cut dowan to actual needs and not ordered by the box full.

Suificient time should be allowed for delays between requisitioning, ordering and date

required on site. This will permit selective buying,

Bricke

Frequent breakages occur due to mnitiple handling, and often due to lack of supervision

aWRITDeS,
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The following action will help to reduce brick wastage.

- Palletise - keeps by ... clean

- Site Planning - will help to shorten flowlines

- Site Quantitics - premeasure and deliver only wisat .is required ai work
place

- Use half bricks (face) as headers

- Use chipped face bricks as commons.

33.1.1 Brick cutting

332

Wastage occurs when 2 bricklayer uses his trowel to cut bricks down to size. This
particularly applies to hollow face bricks. Consideration must be given to the use of
hrick cutticg machines and the supply of cut bricks to the bricklayers at their work

stations. This can save materials, speed up production and ensure better quality work.

Misus'ng face bricks where common bricks are specified is a waste.

Cement

Cement packets not always completely empticd before being thrown away.
Waste incidence How to reduce waste

Losses from silos due to Protect with plastic screens and provide a solid

wind and spillage ‘base

e e
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Pockets go hard Cement sLould be stored off the sround in
order to avoid wastage of the boitom layers

of bags.

Half uvsed pockets Control the issue of bags and the return of empties to

ensure that the right quantities are used.

Over ordering Pre-measure and order according to anticipated usage,

Incorcect concrete mixes Supervision must check scales and bucket sizes.

Sell empty cement pockets,

Concrete

Concrete wastage can result from over excavation,

1t is necessary to pre-measure concrete requirements before ordering. Concrete has to

be ordered fo the nearest half cubic metre,

Concrete wastage often occurs during a late pour or after dark, In these circumstances
the driver may Jump any excess concrete to waste.

Excess concrete should wherever possible be used in footings and blinding,

Concrete mixes must be monitored. For example, a cube test of 45 MPa when the
required strength is 30 MPa means that extra cement has been used and is wasted and
will not be paid for by the client,

Foremen should check levels of slabs and surfaces before pouring, so that extra concrete

is oot poured and wasted.
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Check Ready Mix truck before off-loading and also before it leaves site to ensure that

it has been completely emptied.

Other examples of material wastage include using brickwork to support mesh and leaving
ths bricks in the concrete; screeds that are too high; concrete walls that are too thick.
The latter can result from not working to specified dimensions,

Hire2 Equipment

Refwrn cquipment o the yavd as soon as it is no longer required on site. Where
eguipment has been damaged advise yard immediately to write this equipment off so as

to avoid further hive charges.

Check on availability of equipment in our own yard and on other sites befors hiring from

outside companies,

When returaing equipment on transfer notes, ensure that 2 signature is received from the

driver who accepis the goods for delivery to the yard.

HOSE DOWN SHUTTERING AND SUFPORT EQUIPMENT IMMEDIATELY AFTER
POUR TO AVOID RESULTANT DAMAGE FROM CONCRETE ENCRUSTATION.

Wastage of materials can result from using excess support materials (braces and bel).
Formwork should be re-used as soon as possible after it has been stripped.

Stripping of shuttering and deck plates should be handled with more care and the correct

items should be used for each job.
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Mortar mixing should be controlied. The man doing the mortar mixing should be trained

to assess the number of gauges that are required for the day.

Mixes must be checked regularly, in accordance with the specification.

Idoxtor droppings should be picked up where possible and re-used.

Bovtar should be mixed in a mixer and not by hand so that quantities can be properly

eontyalled,

Miovtar should be mixed on a suitable board.

Mortar mixed on sand results in wastage and also makes for a poor mix.

Calenlate the gusatity of mortar still required by bricklayers at say 2 pan. Let

brickiayers work until their mortar is finished,

Slump the sand.

Plaster

Use plastic sheeting under plasterers’ work and pick up dropped plaster for rework.

Charge ’labour only’ sub-contraciors for wastage.
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Reinforcing

Avoid double ordering.
Check corders - bave 2 good filing system

Sell excess steel as serap.
Saud

Attempt to get the load dumped where it is to be used;

Do not dump too close to excavati~s;

Premeasure the quantities required;

Avoid over ordering;

Always check quantities delivered, cspecially sand and stone, to guard against short
delivery;

Store on concrete blinding base with surrounding lip to contain spreading;

Use bulkheads, if needs be;

Improve supervision;

Improve site planning;

Sub-contractors

Sub-contractors must be made aware of the cost of materials they are wasting,
Sub-contractors must be responsible for their wastage of materials; especially ’labour
only’ sub-contractors. Sub-contractors shounld be charged with any cleaning that is

required resulting from their work,

A. record of material used by ’labour only’ sub-contractors must be kepr. ‘
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There should be control of mortar mixing by sub-contractors.

Work having to be re-done requires extra material : do the job right the first tirse.
Sub-contractors’ work must also be supervised, and not just your own;

Charge sub-contractors (labour only) for materials used in re-work.
The supply of materials to ‘labour only’ sub-contractors should be stricter.
Thmber

Because timber has to be bought in 300mm modules, architects / engineers should be
moade aware of this so that in their 4+~ m, material can be saved and off-cuts can be .

vaed, Standardize as far as is possible.

Crder fo cut lengths where practical, rather than ordering random lengths which can
result in wastage and off-cufs,

Well planned and thought out cutting lists will help to reduce waste.

Design form wark for the carpenters,

Simplify instructions as far as is possible.

Check that waste allowance is not added on to orders more than once.

Check deliveries for quality and size,

Stack off-cuis and siripped formwork for re-use.

Use timber off-cuts for making wedges and hangers.

De-nail timbers,

Transfer unused timber to other sites,

Expensive shuttering materials such as shutter board is often cut up with little concern
for materials utilization, with the result that a great deal of scrap is left over.

-Fires lit by staff who live on site are often fuelled with useful materials.
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Materials Salvage

Cousultants may cancel windows, doors aud other specified items. If the owner does not

require this material then it should be returned to the yard.

Ay over orde.ed poods which the supplier may refuse to have returned should be

deiivered to the yard.

The yord should advise the buyer of all these new materials which are available so that
viren he gets a request for this type of material he can refer the site to the yard and

sove the cost of re-purchasing these materials.

Haterials, where possible, should be re-used. Careful thought and planning will belp to

aeldovs ihis,

ilancoleoping and Storage

Cenwide drums in all working areas so that workers can store small size materials such

i+ spacer blocks, fittings, clamps and wedges.

Management must insist on workers picking up any loose materials and placing these into
the storage drums, The material can be resorted at a later stage for re-use. This will

save both materials and wasted space.

Use three sided storage bins for sand and stone.

Ensure the creaticn of a site layout plan indicating materials storage spaces.

It is essential to keep the site and particularly the work place clean and tidy. This
maies for productivity and safety.
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Materials shouid be neatly stacked after baving been used so that there is ready access

to them for later use.

All fittings should be cleaned before stacking and small fittings should be stored in

suitable containers.

The storeman must be strict in the issuing of materials,

Deliveries should be checked for quantities, especially sand and stone,

Goods may be lost before delivery (between leaving sapplier and arriving at site).

When materials such as sand and stone are delivered, the carrier certificate should be
checked against the quantities and delivery note, and a physical measure should be made.

Deliveries should not be accepted after 4 p.m.

All storage facilities should be secure,

The site agent must enswre that there is proper control of staff and goods received on

site, This applies to site storemen and security guards.

Security personnel should be properly trained and supervised.

A schedule of expected deliveries of materials should be given to the site clerk or

storeman so that they know what should be delivered and whken.

A rubber stamp should be used on each site to mark transfer notes.
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Goods ordered incorrectly are often damaged beforc being returned for credit.
Spot check deliveries - ensure that trucks have not got false bottoms.
Check ready mixed concrete deliveries, i.e. reconcile what has been poured with the
supplier’s invoice, Check amount in sios.
Gereral

Maks employees aware of costs.

Set up a display of samples of materials with their relative prices in order to create a

sense of awareness regarding costs.

Wastage can result from lack of motivation. We mmst give wur people a sense of
belonging and brieg them into the planuing process.

Develop a sense of pride in the job and ensure that we have a goal to work fo,

Initial incorrect iwstructions can result in the wastage of materials tarough using ihe

wrong materials.

Re-work is an area which can involve a considerable loss of materials,

Avoid delays in the sopply of materials, 1o ensure production continuity.

Ensure that suitable plant and equipment is used to move materials. This will also avoid
breakage and wastage.

If a site is properly organized people will respect the material that they are using.
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Safety can be endangered if incorrect materials are used.

Wastage occurs through bad handling of materials. This resnlts in damags to shutters,
loss of fittings and wastage of sand, stone and cement.

PLANT AND EQUIPMENT MANAGEMENT

Planning and Procnral

Contracts managers should discuss with the Joreman what equipment will be required

on the particular job, Failing to do this will result in a waste of time when the job is

started,

The planning and procural of major plant must be done timeously in order to avoid hoid

ups.

Canafully plan equipment and plant requirements and schedule their arrival on site to

_avoid paying unnecessary hire rates.

Do not iscur costs for plant that you are got using.
Plan your machinery requirerents. Get the mavimum use from your plant and then get

it off site.

Excess equipment such as two compactors instead of one on a nop-critical activity can
incur unnecessary cost. In casc of critical activities ensure that there is stand-by plant.

This will also apply in the case of faulty equipment.

If this is not feasible then ensure that you have a contingency plan for the employment
of labour in case of plant breakdown or inclement weather. Non-critical activities should
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; foctively uesd, Equipment that has been bought for a

Sl s i o be Choavded but released to other jobs that require it This

Vi SR BRODGY,

o cquinmert aud report any major defects to your manager.

B Res of plent ueeds to be planned and good communications must be maintained

L T maietonopes team ang the contract team.
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A plan: magaal must be available listing par? numbers of the various machires, It must

atso provide operating and maintenance instructions,

Plans breskdowns should be investigated, especially if they recur regularly, This is
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be held back for this purpose.
Insist on prompt service from suppliers as weil as the yard.

Standardize formwork systems and methods, and use standard equipment wherever
possible. The standardization of equipment, will help reduce learning curves, and will
enable accessories/replacement parts to be transferred from one contract to another.

Plant and equipment must be effectively nsed. Equipment that has been bonght for a
particular project shor’d not be "hoarded” but released to other jobs that yequire it. This
will save the company money.

Maintenance

Lock after your equipment and report any major defects to your manager.

Maintegiance of plant needs to be planned and goed communications must b= maintained

betvr,l::n the maintenance team and the contract team,

i
hi

.' Maintenance of plant i3 important because breakdowns waste both the yard’s time and

site’s Hme,

It is important that site personncl be able to ideatify faults on machines. This will
avoid the yard having to make additional trips to 2 site.

A plant manual must be available listiug part nuwmbers of the various machines. It must

also provide operating and maintenance instructions.

Plant breakdowns should Lie investigated, especially if they recur regularly, This is
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essential to avoid lost and unproductive time.

It is important to ensure that the correct tools. in good condition, are provided for the
man on the job and that he knows how to use them corzectly. It is the rcsponsibility
of site management to constantly check equipmer”  * ensure that it is maintsined in
good condition. This applies to the cleanliness of equipment as well as to its

maintenancs.
Repair any damagc to formwork as soon as possible, ¢.g. coffers.

Wheelbarrows with faulty wheels are 2 major cause of loss of manpower productivity.

. Faulty power tools, cables, etc. and cquipment especially on high rise buildings, can be

dangerous and lead to lost time.

-Equipment Cleaning

Establish responsibility for the cleaning and maintenance of site equipment.

The timeous cleaning of equipment can safeguard the quality of the cquipment, and save

a great deal of money.

For sxample, shuttering should be hosed down immediately after every pour. This will

climinate concrete encrustation on shutters, clamps and equipment; make stripping easier
and quicker, and eliminate the necessity for chipping concrete off shutters before
re-erection, and avoid the resultant damage from this cleaning operation,

Wheeibarrows, shevels and all mortar mixing and carrying equipment should be cleaned

before any residue is aligved to set.

L o M.
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HOUSEEEEPING AND} QUALIYY

Housekesping

You cannot do too much with regard to good honsckseping, Overal good housekeeping

will save materials and facilitate labour productivity as well as jmprove safety.

It is essential to have clean working areas before workers car commence their work; and
workeis should be encouraged to conlinne maintaining a clesn working area and to clean
up when they have finished a job.

Productivity can t¢ improve:d by ensuring that cquipment snch as scaffolding and decking
ig stacked away immediately after usage so that it is not in anybody’s way, and can easily
be retrieved,

.Constantly clean up the site. ¥ a back-log accumulates then more manpower will be

required to clean the job.

Quality

fi

~ Quality is free), Quality comes with caring; Carir: for your materials, your people, your

clients, and the community you serve,

uality is also important in maintaining a good relationship with lhe architzet. The
betier the supervision, the beuer the quality will be.

Accepteble quality of wark is often dependent on the acceptable quaiiy of (specified)
material, This particulatly applies to the type and colour of bricks,

TR T L T N s T
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Use materials effectively. Formwork, design and construction should be such so as to

avoid having to do additional work in repair and rabbing down ~f concrete.
Work Standards

Early agreement should be reached with the consultant regarding the acceptable quality
of work. Samples of work such as plastering, brickwork and shuttering should be
submitted for approval and onse accepted shoudd then act as a standard.  Supervision
can then instruct and guide ﬂ‘ﬂ: workers to ensure that these staudards are maintained

thyonghont the goduses-- -~
Quality standards must realistic.

When submitting a2 sample for the Architect don't preduce your best work, ie. don't
spend three hours on a small panel wall which cannot be re-produced as the job goes

on. Your work must be in accordance with what can be reproduced regulasly,

m attempting to ensure acceptable work quality, the person doing the work must be
shown exectly what {0 do and regular checks on his work must be made,

Maintain you own quality control as the job progresses ~ do not wait for bad

ermanahlp or ntistekes to be pointed out to you by the professional teain,

P

Completed work should be locked up,

Some sites bave persongel slesping in completed areas overnight, and this can result in
damage to completed work,

=it
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Once an area has to be patched or repaired it iz generally not as good as if it had been

done properly in the first place or been protected from damage.

Avoid situations where work will obviously have to be re-done, ie. do it right the first

time.

Ayoid the pressure of being behind programme. This may affect vour quality.

Have a correctly gualified supervisor to oversee work with which be is familiar,

Use work record labels showing the completion of sequential activities, The signature
of the approving anthority should be placed against every activity as it is completed and
accepted. These activities for example could be :

- shotter work complete;

- steel placed, inspected;

. concrete poured.

The label should be kept for control and quality control putposes.

CLIENT AND CONSULTANT RELATIONSHIPS

Sceds of nehappiness in a xelationship with the owners can be sown soon after becoming
the supcessful tenderer, when top management agree to varealisticaily short programmes.

Attempt to build up a good relationship with the professional team and the Clerk of

Works from the beginning of the contract, and obfain their confidence.

Be professional at afl times - act like *Contractors’ not *Jobbors",
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Establish your credibility from the ontset and thus gain the respect and trust of the
professional team. Problems which might arise later in the contract will then be much
easier to resolve if there is mutual respect between all concerned, and the desire to
deliver a good building.

If more than one feam of Architects is on a contract it is vital to establish who has the
*fnal authority’. THERE MUST BE AN ULTIMATE DECISION MAXER. Great
diplomacy is needed at all times. but your company’s interests must also be safeguarded.

Contracting is very much a give and take situation, but never give unnecessarily to the

detriment of the company.

A recond book of verbal instructions should always be kept on site and definite answers

to queries ¢btained from the professional team. This will reduce hold nps to contract

progress.

It is important that cornmon sense and good teare work prevail. The end resuit will then

bz a good building and a satisficd client.

Poor relationships can often be attributed to a Iack of prefessional approach in dealings
with the 'mtfi:cct / ciient team. The contracting team should be homest with the
m / client at all times. Mistakes should be brought to his attention so that he can
give a ruling.

Provide the client’s representative with the best available facilities. Give him a good
table to work on; clean his office; consult him often and make him feel part of the

team.
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Work at having a good relationship with the client’s representative and obtain his

confidence so that there is no need to champe either representative or contract

magagement,

. See the other person’s point of view. Help the architect by preparing long lead

schedules of what is required in the way of decisions and when they are required.

Inform the client of non-availability of specialized materials in good time so as to agree
on and obiain substimtes, Some Government jobs may have been pre-planned five or
ten years previously. The original material specified may no longer be available, Check
this out with the architect and after agreement submit new samples in good time to

ensure that the substitute material is acceptable.

Try and assist the profession, ” team with any problems they may be having; for example,

the positioning, of existing services, manholes, etc.
Client Relatio: ships

Consult with: ae client regarding changes to snit your equipment and method of working,
This can save you a lot of money.
Keep the architsct informed and consult him on problem areas. This is essential to

avoid doing work which is later found to be incorrect.

Do not accuse the professional team of hold ups without giving them sufficient notice

mgarding required information,

Do not execute wrong detail when it would appear to be so. First check with the

architect.
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In case of a query to a consultant ensure that you get answers to all the details in order

to avoid repetition of the guery.

When submitting programmes to the architect, they must be such that the early part of
the comtract is spread out and the iatter part is perhaps compressed. This will help you
to get ahead of programume and establish completion credibility, You must be aware of
where you ars going on the contract. This will avoid crises and again improve your
relationship with the client team.

Fersonal Relationships

Try and understand the client’s representatives in order to aveid personality clashes,

Try to get to know the client on a persomal basis away from the work environment.

Involve them in our social functions,

Do not ignore him, include him in day to day activities.

Gecasional social get-togethers with the sub-contractors and the professional team could
in somme instances help create a more informal atmosphere in which quite a few problems

could be resolved amicably.

It is important not te be indebted to the professional team. There should be a striving
for contractors to be freated as equal professionals. You have to improve your image

as 3 professional. You only kave ourselves to blame for your image, if it is wanting,

1t is important to maintain some contact with the professional team after the contract
has been completed. This will improve relationships with the various professions and

maintain contact for future jobs.
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Inspecticns and Consultations

Give consultants adequate notice of required inspection or consultation.

Punctuality can help improve relationships with the client. Lack of punctuality will cause
unhappiness and may resalt in future problems when the architect is urgently needed on

site.

An early understanding should be reached with the clerk of works on the matter of
punctuality of inspection of work. This will aveid hold ups. For exampgle, inspecting the

roof timeously so as to avoid any hold up in putting on the tiles.

Advise the clerk of works in good Gme, of work to be done and the methods to be
used ar:l get his agreement on the work by consultation. This can climinate a lot of

problems and unhappinsss.

Use an ’inspection sheet’ which sets out the work which has been done. This sheet
should be submitted two days in advance to the clerk of works who is due to imspact
the work concerned. After inspection, a signature should be obtained on thiz inspection
sheet confirming that the work is acceptable. This procedure simplifies inspection and

can avoid future queries.

Problem areas shounld be sorted ont well in advance to avoid the representative making

hasty decisions which may cmbarrass him at a later stage.

A schedule of required information should be brought to the architect’s atteation as soon
as possible when a job has started. This avoids frustrating the architect with urgent

requests for information,
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A time hmit should be recorded with regard to when decisions are required by the

contractor.

When more thar one person is involved in making a decision then a decision maker must
be appointed at the start of the contract and his name formally recorded. This shouid

be written into the contract.
A formal query book must be used by all sites.

Query sheets are useful for bringing queries to the architect’s attention at site meetings.
3t also serves as a formal written record. When dealing with queries the contractor must
avoid confusing the architect with irrelevant queries. Queries must relate to work in the
near future. It must be appreciated that the architect cannot supply information for the

whole job all at once,

Do-not aceept verbal instructions on planned changes. 1t is essential to have written

instructions signed by both the architect and the site agent.
Correspordence

Correspondence should be kept to a minimum, but not to the detriment of the company.
It shonld be clear and concise. Loyalty to the company is essential at all times. It is
appreciated that professional teams are sometimes difficult to pin down for answers, thus
the abovementioned verbal instruction book and a great deal of tact and patience is

necessary.

If the architect does not perform then be must be advised in writing,. This will cover

the contractor in the case of a dispute.



AC-H3

Variation crdess should be priced as early as possible and given to the P.Q.S. so that
the client can assess his budget. This avoids omissions being submitted at a later stage

of the job.

Certificates should be accurately measured every month and not ’thumbsucked’, The

added advantage of this is that our costing system will be more accurate,

Buiras shonld be brought to the P.Q.S.s attention immediately they become apparent.

General

Fainy weather causes delays, so it is essential that foundations be poured as soon as

rossible,

It i wise to divert from the established programme during good weather in order to
complete as much of the ontside work as soon as possible so that inclement weather will

oot affect the work programme,

A feedback system should be set up between the site and estimating department. The
Estimator should be made aware of how his allowables are bearing up on a particular

contract that he has priced.

Coanstantly review site operations. Think of alternatives; how the job can be done more

cificiently and economically.

At the finishing and snagging stage it is essential to have a well qualified ’finishing’
foreman, ie. one who can communicate well with the clerk of works as well as being

a good ’finishing’ man. It is essential that when snagging is done that this is
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aceomplished in as pleasant a manner as possible. Appoint the right man for the right
jobl

Attempt at all times to finish the contract before the completion date but never at the

risk of delivering an unsatisfactory product. At all times strive to give the client what

he is paying for,

You need a businesslike attitude with regard to time, quality and money.

DO TODAY WHAT YOU CAN DO TODAY, BECAUSE IT MIGHT RAIN TOMORROW!
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APPENDIX D

GAIN-SHARING PRODUCTIVITY PLAN CONTRACT

This document was completed in duplicate and signed by the participant and a company

vepresentative in the presence of two witnesses.

The plan applied to supervisory personnel, and was administered by the company’s



("THE COMPANY")

GAIN-SHARING PRODUCTIVITY PLAN

CONTRACT ; COMMENCEMENT DATE:

PARTICIPANT:

1 PURFPOSE

The purpose of the plan is to encourage participants to improve utilization of resources
ie. people, plant and money a5 represenied by permanent and consumable materials.
This can best be achieved by reducing wastage through better planrving and a proprietary

interest in the use of these resources.

Lmprovement in resource utilization will lead to the provision of the best sexvice to the
Company’s clients ie. the owners/developers of the construction projects undertaken; 1o
better production; increased company income; reduced working cost; and also to
IMPROVED EARNINGS FOR EMPLOYEES.

2 BASIC EARNINGS

The t..ic earnings of patticipants in the programme are puaranteed,
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The (Galz-Sharing Pler offers employees an ADDITIONAL, positive opportunity

crease earnings pro-rata to profit improvement,
RONUS EARNINGS

Tionus carnipgs wil' depend upon improvements in gain over and above a profit budget

cot for the contract,

Sbould the budget = exceeded then participants will receive an agieed share of the gain.
The monthly profit and Ioss shall be calcnlated in accordance with the company’s monthly
cumulative profit and loss format, subject to verification and determination by the
Managing Director in his final dizeretion, which he shall properly exercise.

PROFIT GAIN

fn order to achieve a gain, it will be necessary to :

Be ahead of the pr wiuction programme.

Resfuce the labour cost below the tender allowable.

Reduce wastage of materials and services and ensure the best possible utilization of plant,
Improvements in the above areas of operation will best be achiev<d trongh :

Better thinking about the work to be done, the methods to be used, and particularly the

development of ways and means to improve aid reduce the Inbour content in materials

handling.



4.5

4.6

i

5.1

W
o

1y
Us

6.1

6.2
6.3

54

6.5

AD-4

Better planning to help ensure that working time is not wasted in awaiting instructions,
plant or materials, It will also help to keep sub-contracters on target.

Reduction of wastt.ge be it of wsaterials, plant or labour,

BONUS PAY PERIOD

Monthly operating targets will be set for income and all the ~usts associated with the
contract acd bhomus results will e computed monthly.

Payouts will be made one month after the end of each measuring period, on the
consolidated results for these periods.

The measuring periods will be :

Performarce Refersnce Period Pay-out Date

1. Nov, Dec/Jan, Feb, March 1st week May

2. Apr, May, Juue 1st week Augnst

3. Jul, Aug Sept, Oct “1st week December

L; each calendc: year,
RESERYE ACCOUNT

Oae third of the bonws earned in every measuring period will go into 4 ressrve account
and the balance will be paid to the participnnt,

Any losses during a subsequent pay period will be deducted irom the reserve account.
Any balance in the reserve account will be pard out after finalization of the contract, ie.
on completion of the final uccount,

Any profit which is in exces. of double the budgeted profit in any performance periad,
will be transferred to the reserve account,

Should the participant resign or be dismissed from the company’s service before the

completion of the contrac! then he will forfeit bis vight to the reserve account.
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TURNGVER DISCIPLINE

During the early stages of a contract it is possible to be behind programme and still

show a profit.

In order to discourage this situation, pariicipants will be penalized by the loss of 5% of
their bonus for every 1% they are down on their turnover target.
Example : (In Rands)

T A

TARGET | ACIDA. % T/0 | POTENTIAL | BOMUS NET BONUS
T/0 /e OF TARGET | BONUS | DEDUCTION

300 000 | 300000 | 100% 200 Ni1 300

300 000 | 297 000 |  99% 900 5% 855

300 000 | 285 000 952 900 25% 675

300 000 | 270 000 90% 900 50% 450

300 000 | 240 000 80% 300 100% N9

BONUS CALCULATION : EXAMPLE
Bonus eamed will depend upon the extent of the gain.

The gain will be computed as a percentage of the total amount of the payroll of the
participants in the plan. Thus the bonus satned by individual participants will be this
percentage of his basic pay for the peried under consideration, duxing which he was

active on the contract, muitiplied by his bonus participation factor.
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Individual's basie monthly pay (say)
B antane bosars
sasped of moribly aobay
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e o doens months
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= R 1 500,06
= 25%
EN 10
= 3x1500 x025x 19
= R 1 125,00
™ 112573 = 37500
= R 750,00

i : i asiizipation factor is

M3 CCION BY CLIENT OF COMPLETED WORK

1 wurk should be rejected by a client after it has received the participant’s approval (ie.

hws been held out by the participant to be properly and contractually correct and

complete}, and bopus has been paid to hourly workers for sach work, then the total

bonus paid to the hourly workers will be subtracted from the pasticipant’s gain-share

(bonus),

il.  The pian is introduced as a Company privilege.

111 The company reserves tite right by written notice to amend or terminate the Plan at its

dusm'cuon, but rot sooner than the end of the measuring periad during which notice is

12. I have received a copy of the foregoing Gain-Sharing Productivity plan and agree to the

- ' terms thereof.
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Example:
Individual’s basic monthly pay (say) = R 1 500,00
Percentage bonus
earned of monthly salary = 25%
Participation Factor ' = 1.0
Bonus exrned for three wmonths o 3x 1500 x 025 x L0
= R 1 12590
Less reserve account = 112573 +~ 375,00
Cash pay out = R 750,00

Your participation factor is

REJECTION BY CLIENT OF COMPLETED WORK

I£ work should be rejected by a client after it has recsived the pasticipant’s approval (Le.
has been held out by the participant o be propetly and contractually correct and
complete), and bonus has been paid to hourly workers for such work, then the total

bonus paid o the honrly workers will be subtracted from the participant’s gain-share

(bonus),

The plan is introduced as a Company privilege.

The company reserves the right by written notice to amend or terminate the Plan af its
discretion, but not sooner than the end of the measuring period during which notice is
given,

I have received a copy of the foregoing Gain-Sharing Productivity plan and agree to the

terms thersof.
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WITNESS;

SIGNED BY PARTICIPANT

DATE

Approved and agreed on behalf of the Company by :

Duly anthorized
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No

HOURLY PAID BORUS

ADMINTSTRATION PROCEDURE DATE 24 August 1986
PAGE 1l of 3

Action Op No OPERATION DETAIL DOCUMENT
WEERLY

Site Agent/ 1. Completes labour planning sheet. Labour

Foreman Records against work detail the team planning

. ref. no. to whom the work has been sheet
allocated.
WORK RECORD SEERT
2. ROTE: A separate work record sheet Work
must be kept for each team. This record
sheet is to be completed in duplicate sheet.

Foreman 3. Complete the following information
at the top of the sheet. Contract
name; dete issued; activity;
location; team leader; ref. no.;
team complenment,

4, Record in work record control book Worlk
(separate page per team) date record
P issued; work record sheet ref. no. control
bosck
5. Startin% at 1 {top of page), trau-
scribe from labour planning sheet:
work description; allowed hours;
allowed team size.
6. Complete applicable quality Guality
assurance gheet Assurance
sheet
7. Remove yellgw and white work record
o sheets from pad and place on team
leader's clipboard together with
quality assurance slicet
Team Leader 8. Reports for jobs checks work record
: sheet on clipboard.
2. Reports to foreman with work record
sheet on clipboard.

Foreman 10. Explains work details; endorses on Produc-
work record sheet date and time work tion
atarted and gives any necessary Piary
additional verbal instructions. If
needs be, writes instructions in
prodaction diary.

Foreman [ 11. 4s j¢b progresses, complete the Quality

Team Leader appripriate operstions listed on Assurance
Q.A. sheet and sign. Sheet

3
.
3
i_.
@



NI AR K, 0, €3 T Y

AE-3

No 003
HQURLY PAID BONUS
ADMINISTEATION PROCEUURER DATE 24 August 1386

PAGE 2 of 3

Action Op No OPERATTON DETAIL DOCUMENT
Team Leader !} 12. On completion of work, team leader
present clipboard to foremam.
Foreman 13. Check work. If satisfactorily Work
completed, sign work record sheet; Record
date and time finished; sign Sheet
checked by.
14, Check and sign gquality assurance Q.4A.
sheet. sheet
15. Allocates next job to Team Leader.
16. Team Leader returns clipboard to site :
office. g
Site Clerk DAYLY
17. Chéix all clipboards for completed
work.
i8. Refer to production diary daily sheets
for team size at work during course of
job.
19. Record name and clock number of all Bonus @
team members on Bonus payment payment )
schedule. schedyle .
F
20. If team size larger or smaller than Job strip :
allocated, them write in team actual work
8g compared with team allowed. record
gheet
21. If difference between team allowed

and team actual, then calculate
adjusted allowed hours.

22. Calculate total hours worked.

23, Subtract total hours worked from é
allowed hours (adjusted allowed
hours) = Bonus hrs.

24, Record btoruz hours on bonus payment Bonus
: sche le. Payment
schedule
25. Write in the different number of team Work
members per bonus category and their record

respective bonus rates. sheet
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No og2

HOURLY PAID BONUS

ADMINISTIRATION PROCEDURE DATE
PAGE 3 of 3

24 August 1986

Action Op No OPERATION DETAIL DOCUMENT

286. Calculate the total team bonus
earned.

27, Record in work record control book, Work
work record ref no.; date work Record
completed; total team bonus earned Control

: Bock

28. Endorse o1 Bonus payment schedule: Bonus
work record sheet ref mo.; amount payment
of bonus earned by each team member; gschedule
total bonus earmed by tesm.

WEEK END

29, Submit work record sheet, work record | Work Record
control book, and bonus payment sheet;
schedule to site agent / contracts Control book
manager for approval. Bonus pay-

ment
schedule
Site Agent /] 30. Check bonus values earned; (approve)
Contracts sign Control book and bonus payment
Manager schedule.

3. Sgbmit bonus payment schedule to Bonas
time office with time cards for payment
payment. schedule

Time cards

32. When work reccord sheet is complete Work
i.e. all seven work instruction recard
sections used, file white copy by sheet

team leader in control book in ref
number order; yellow copy to team
leader.

4
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SHEET
GO N T R A C T e iiiievmmeeemnrarsssnssrrmnsrrasraresssonsonsorassensttsnssssstnssnanssnsssraranssasrassansnress Date [SSUBd . vvereecirsarearenmsrassersess
TEAM COMPLEMENT
3 AT IV Y oo emresonnssssnsess senamsevesensmrossernns  LOCATION it cvsreciressosarsrnncoreeesararesensess  Artisan  Skill  U/Skil _ Totst
TEAM
NO.
T EAM LEAD E R L evuirerrerssriirsesverserissnsrrasnssrsarssssssssssnrasssassnssransasstsnens
Work
WORK DESCRIPTION Chacked by
1 Bonus Calc. by Date
ALLOWED | START DATE| TIME ACTUAL TEAM ADJUSTED | BONUS
HOURS HCURS | ALLOWED ALL. HRS HOURS o
@R Team Bonus
FINISH DATE { TIME TEAM
ACTUAL ar
@8
Work
WORK LETAIL Checked by
. 2 Benus Cale, by Date
3 ‘ALLOWED | START DATE! TIME ACTUAL TEAM ADJUSTED | BONUS
o HOURS HGURS | ALLOWED ALL.HRS | HOURS o
Ve @n Team Bonus
FINISHDATE | TIME TEAM
ACTUAL @r
an
Work
WORK DETAIL Checked by
4 Banus Calc. by Date
: ALLOWED | START DATE| TIME ACTUAL TEAM ADJUSTED | BONUS
b HOURS HOURS ALLOWED ALL HRAS HOURS Fotal
i @R
FINISHDATE | TIME TEAM Teacn Bonus
§ ACTUAL, R
4 @n
Work
WORK DETAIL Checked by
' 4 Bonus Cate. by Date
P ALLOWED| START DATE TIME ACTUAL TEAM ADJUSTED | BONUS '
[ HQURS HOURS ALLOWED ALL. HRS HOUQS
Torai
: FINISHDATE | TIME TEAM @R Team Banus
. ACTUAL @8
@R
Work
¥ WORK DETAIL Checked by
8 Bonut Cale, by Dats
ALLOWED | STARTDATE] TIME ACTUAL TEAM ADJUSTED | BONUS
£ HOURS HOURS ALLOWED ALL.HRS HOURS
y Total
FINISHDATE | TIME TEAM @8 Tisen Bous
ACTUAL B8R
- es
- Wark
! WORK DETAIL e el by
{ 6 Banus Cale. by Date
ALLOWED | START DATE TIME ACTUAL TEAM ADJUSTED | SONUS T
3 HOURS HOURS | ALLOWED ALL.HRS | HOURS
3 on Tatal
) FINISHDATE | TIME TEAM Team Boaus
4 ACTUAL @R
@R
WORK DETAIL Wark
. Chacked by
7 . Banus Calc, by Date
ALLOWED| STARTDATE| TIME ACTUAL TEAM ADJUSTED | RONUS
HOURS HOURS | ALLOWED ALL.HHS | HOURS
@R Tatal
Team Bont
' FINISHDATE | TIME TEAM sam Bonus
; ACTUAL @R
' A @ﬂ
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RORK RECORD CONTROL BO0X

REF. NO.

DATE [SSUED

BONUS PAYMERTS

WORK REFERENCE { DATE COMPLETED TEAK BONUS PAID APPROVED BY




CON RACT:

BONUS PAYMENT SCHETDULE

L

WEEK ENDED

CLOCK HO.

HAME

REF.

BONUS

REF.

BONUS

REF.

BONUS

TOTAL BONUS
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CONCRETE
QUALITY
ASSURANCE

CONTRACT:

SECTION:

JOB DESCRIPTION

DRWG.REF,

RESPONSIBILITY:

OPERATION

BY

DATE

REMARKS

D CLASS REQUIRED,
D MPA;

D MAX, STONE SIZE: mm

D CEMENT TYPE:
D 0.P.C.{ORDINARY PORTLAND CEMENT.)

j S.RL(SULPHUR RESISTANT.)
E. SLAGMENT.

D RH.C.{RAPIY) HARDENING CONCRETE.)

VISUAL SLUMP TEST CHECK AND
FULLY MIXED.

BATCH HAS BEEN SAMPLED ACCORDING
TO REQUIREMENTS FOR TESTING.

D STATE METHOD OF CONGRETE PLACEMENT,

D FULLY VIBRATED.
D FLOATED / FINISHED,
CURING:DATE STARTED.
DATE COMPLETED,
METHOD OF FURING.
:I SHUTTERING. [:l PLASTIC WR* .

D MEMBRANE SPRAY.(CURING CO! QRUND)

j WET HESSIAN WRAP.

El WET SAND. [:l POND.




FORMWORK
QUALITY

ASSURANCE

CONTRACT:

SECTION:

408 DESCRIPTION

DRWG.REF.

RESPONSIBILITY:

OPERATION

8Y

DATE

REMARKS

E FINISH REQUIREMENT.
DETAlL:

[: SHUTTER DESIGN ESTABLISHED.

D PANELD CHECKED FOR QUALITY
AND FINISH REQUIRCD.

[:{mﬁmdﬂbﬁmﬂﬁzmmmﬂnuwmn
DESIGN.

D PLASTIC PLUGS INSERTED.

D PANELS OILED.

LJ STEEL PLACED AND SPLICED.
[: SPACERS PLACED TO ENSURE SUFFICIENT

CONCRETE COVERAGE OF REIHFORCING.

D SHUTTER PLUMBED,

SCHUTE ERECTED TO AVOID CONCRETE
SPULAGE,

D SHUTTER STRIPPED.

SMALL ITEMS PLACED IN CONTAINERS.
L.e.Clamps,wedges atc.

D ALL EQUIPMENT C)EANED,




EXCAVATION
QUALITY

ASSURANCE

CONTRACT:

SECTION:

JOB DESCRIPTION

DRWG.REF,

RESPONSIBILITY:

OPERATION

BY

DATE.

REMARKS

D SET OUT (SURVEYOR / ENGINEER)

D LATEST REVISED DRWS. USED.

[ FINAL CHECK RELATME TO
] DRWG. & BUILDING LAr=OUT.

QFFSET PEGS IN POSITION,

‘CAVATION MARKED QUT.

I IND MARKS,
] s s

j PLANK PROFILES.

] DEFTH GAUGES PROVIDED,

] COMPLETED EXCAVATION CHECKED.
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AG-2

MEASUREMENT FACTORS AND RATING VALUES

The rating values used in tables 16,1, 16.4 and 16.6, were established on the basis of the
author’s experience of site operations. The values were set relative to the effect which
the different functions have on overall contract performance and, where applicable,
performance measurement was done in accordance with the methods discussed in

chaptexs 7, 8, 9 and 10.

RYVR (Relative Value Rating)

The total RVR score amounts to 1. The individual ratings when multiplied by the
MFPR’s indicate the relative importance of the function in optimising resonrces utilization

and hence improving productivity.

The planning and measurement fonctions are considered to be of paramount importance
and therefore have the highest RVR. This is in conformity with the t,» 3 control model
presented in Figure 7.3, There cannot be any purposeful action without planning, nor
effective continuing action without on svaluation of resulis based on measurement. These
functions are then followed in the order of importance by control, motivation,

communication/participation, education, organization and co-ordination.

MFPR (Manageraent Function Peviorniance Rating)

Three sets of values were used to assess ménagerial performance in the execution of the
different functons, These values were on scales of 0 to 5, € to 16, aud 0 to 20; and
the scale applied was dependent on the effect of these functions on resources niilization
and productivity,

The application of the ratings and the assessment of rating values is discnssed in sections

16.1 and 16.2,
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