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ABSTRACT

The productivity of the construction inuustry is recognistd internationally as being of a
low order, and the productivity of the South African constrizction industry rates below that

of the first world couniries,

The purpose of the research reported in this thesis was to identify the major causes of
the low productivity, the reasons for the indusiry’s intractability; and to develop
proposals for the improvement of productivity through improved utilization of the

industry’s resources,

An extensive review of site practices revealed that a major factor responsible for the lack
of productivity is the inadeqiate awareness on the part of management and supervisory
staff of the need for and the techniques of effective resource utilization. Contributing
to this failure by management are inadequate procedures for the measurement of
productivity; for the planming of labour requirements; for the control of labour and

materials; and for maintaining communicaticn with, and motivation of the workforce,

The author’s thesis is that improvement in productivity can oxly be achieved through the
analysis of the problems and the synthesis of 2 soluticn on the basis of a bolistic
approach. It is fundamental to this thesis that a piecemeal approach to productivity
cannot. lead to overall improvement in productivity. On the basis of an analysis of the
construction process the author has develsped an imteractive model iliustrating the role
of the many compunents, including the management functions, and their influence on

productivity.

This model was tesied by application to operations on actual building sites.




Once the analsis of the process and its constraints had been completed, innovative
procedures, designed to overcome some of the main obstacles that had been identified,

were developed, tried on site and evaluated.

These proceduses include systems for the evaluation of mamagement performance; for
the recording of lost time; for improved communication and participatior; for the
implementation of motivational gain-sharing; and for the better handling of materials on

site.

To evalnate the success of these measures it was necessary to develup appropriate
measuring techniques; and a method based om a productivity raliv, for determining

overall productivity has been proposed and demonstrated.

Application of this measurement method to construction coniracts allowed the anthor to
confirm both that his analysis of the comstruction process was accurate and that the

inngvations he proposed would have the predicted results.

Using the information gained from this research, he was able to establish a Klein-type
econometric mode} relating the various inputs to the construction process to the ountputs,

quantitatively.

This model was tested against actval construction contracts and it will be shown that
the model is applicable and provides valuabls guidelines for the improvement of overall
productivity. Further refinement of the model led to the development of a hierarchical
rafing of the contribution of the various manager.ent function inputs to the productivity
process. This allows the model to be applied by the contractor to a wide variety of

contracts since it can accommodate different priority ratings according to the demands
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of mdividual contracts.

It is therefore the author’s contention that he has confirmed his thesis namely:
that the productivity of the construction ind-utry is inherently low,

- that the South African building industzy has peculiar p: ‘blems;

- that it is possible to improve the productivity of the indusuy;

- that it is only possible to improve productivity by improving the exercise of all the

management functions, and applying them in a holistic manner

- that it is possible to quantify the relationship between the varions inputs and the

eventual output; ]

- that the anthor’s propossd model will allow the building contractor to manage the

productivity of the construction process more effectively.
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PREFACE

Knowledge is compounded throagh inquiry and search; and knowledge shared is
knowledgs gaimed. Ideas caonot swrvive in isolation. They require interaction and
interpretation in order fo grow and develop. The ultimate test of ideas is their practical
application and their coatribution to beneficial progress. They are the building blocks

upor which development survives aad prospers.

The effective utilization of resouzces is a subject to which I have devoted many years of
study during the course of my professional practice as engineer and management
consultant. Entree into the construction industry afforded me the opportunity to study
site practices, identify shortcomings, and hence develop and implement soluticns which
resulied in better productivity. In this ’instant’ age there is a terdercy to apply a
fragmented approach to ackicving improvements - the application of the "guitk fix',
There appears fo be insufficient time to put it all together and get it right the first time.

But there is enough time to do the inevitable rework.

These observations prompted me to develop a holistic approach to productivity
improvement - an approach that includes the effective practice of all the main

management functions and the application of innovative materials handling methods,

""he research associated with this thests, and the interchange of thoughts and ideas with

fiiends and teachers in academe, has been an instructive and rewarding experience.

Ta learn and disserninate knowledge is, indeed, a special privilege, and an cccasion for

tha 1ksgiving.
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CHAPTER 1

INTRODUCTION
SYNOPSIS

The comstruction imdustry and its methods are markedly different from a repetitive
mauufacturiog type of operation. Every contract is naigue in locabion, terrain, desiga,
specified materials, and labour skills requirements. This presents management with
numerrus challenges in the areas of resources utilization; and the research will show that
the industry is not using its resources effectively, and that this has resulted in low levels
of productivity. It is further suggested that the industry’s low productivity has contributed
to inflation.

The importance of the constru. ion industry in the national economy and as a community
service, and its low productivity, prompted the author to research the reasons fer the
existing deficiencies; and this led 1o the development of the bolistic approach to

productivity improvement.
Productivity is defined, and the existing productivity inkibitors are ideatified.

"the inputs and resources used in the construction industry are Hlustrated, and the

intevactions and factors affsciing the construction process are discussed.

The reader’s guide at the end of the chapter provides a precis of the contents of this

thesis.

=
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INTRODUCTION

Consirzction is an Interdependent discipline that involves human conception, innovation,
srentivity, and the effective uilizadon of people, materials, machinery, energy and money,
crindmating in the completed structure conformmg to the designer’s conczption, and the

cnsees regvirements.

s sucessein] execution of the construction process thus requires a holistic approach to

o widzation of the resources involved.

Paix approaches to productivity bmprovement have been piecemeal, with concentration on

" supvoving individual factors. But no record could be traced of a kolistic approach to

productivity in this industry.  This becomes evident from a review of past South African

research and the related literature, ref. section 2,9.

Technﬁlogicai advancement has resulted i the fragmentation of disciplines, and
circumstances have arisen where specialitics become an end in themselves, providing
partial solutions, This has been characterized bv the introduction of the programme
evajuation and review technique (PERT), and the aitical path method (CPM) of
programming and plaoning. Whilst these arc useful planning and control methods, they

are not a substitute for overall cffective contract management,

The purpose of this research was to investigate productivity in the comstruction industry,
identify the inhibiting factors and develop solutions that would lead to  demonstrable
improvements in productivity, Some of the factors responsible for poor productivity could
be iventified but are not amenable to experimental manipulation to prove the postulate
that their elimination would bring about improvements. Such factors are the poor

education available to people who constitute the cadre of ’general workers’ in the

=




ARG LA St T

FTTWR AL TRAAD e I oA T b e e

1-3

construction industry and the discrimisatory legislation that has affected the entire

workforce for generations.

The solations which are proposed cuvisage an idealized situation in which the inhibiting
factors are amended, and innovative proposcls implemented in holistic fashion. The
realization of this situation is, perforce, dependent on the adaptability of the entire
co.siruction community and its commitment to change; and in the case of education and

training, an extended period of time.

During the course of the research it was possible to apply and test the holistic approach

. with regard to the management fuections of planning, organization, measurement, control,

co-ordination, communication, participation and motivation,

The application of the innovative concepts which were developed in these areas was
tested, and proved to be economically beneficial to all concerned.

People are the most important element in the productivity equation, and it will be showa
that cighty percent of site labour is mainly engaged in handling and transporting materials,
These facts prompted the development of simplified working procedures and the
introduction of innovative bandling methods which resulted in improved labour
bmductivity. Thus materials handling constituted an integral part of the holistic approach

to resources utilization,

This research was constrained with regard to the measurement of results in some of the
areas investigated, The average life span of the comstruction projects researched was
approximately ecightcen months, While it was possible to make recommendations for
improvement during this period, it was not always possible to. impiement them fully, and

hence 0 measure the results achieved.
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Limitations of Research

This study has been limited to the formal sector of the construction industry which is

responsible for most of Sonih Africa’s construction activities.

Black workers constitute approximately‘SS% of the labour force, and their main task is
materials handling, Their productivity is therefore fundamental to ‘the produciivity of the
industry. The research with regard to manpower productivity has therefore been maisly
concentrated on the biack Iaﬁour component,

¥
The Importance of Productivity

The me‘.h of a cohntry is dependent uéon how effectively the country’s resources are
bemg wiiized - ¢he extent to which they are productivly emplosed. This point is
cmphasized by Sir John Hodley Greenborough, deputy chairma, Shell UK. Ltd. in his
ntroduction to "Productivity Measuremens”, Baily and Hubert (198%: xodi).

Froductivity is, n practice, the essential link in the chain between investment and the
growth of economic prosperity. its continnous improvement is vital to justify thefammd
bring about ihe lgtier; and it is therefore an essential task of management to monitor and

control it*
The observations of Frederick Wicslow Taylor 71917) are equally applicable today, viz:

*The greatest prospenity car exist only as the result of the greatest possible productivity of
the men and machines of the establishment"
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To this must be added total resources, i.c. capital, materials, energy and management.

Productivity is a commonly used phrase which is often not understood in its economic
context, and is confused with production. Productivity and production are often regarded

as synonymous. .

Production can be increased by merely applying moze resources i.e. man power, materials
and machinery. However productivity can, and often is, adversely affected hy the

application of additional resonrces.
D:finition of Productivity

Economic productivity is the relationship between output achieved and the resousces
applied to achieve this output, within a given time and to a given quality standard, Hence
productivity can be stated as @

Outpnt
Productivity = e
Resources Input

Production, or the other hand, s the aggregate units produczd, irrespactive of the

resources input.

In order to measure productivity it is necessary to define further the resources being
applied, and the resuliant output, Le., the end product.

Figurs 1.1 was developed to ﬂluétrlatc inputs in the ronstruction process, and the resultant

output in the form of completed work. Five main resources are used, These are :

b
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- Manpower

- Materials

- Machinery and equipment
- Money {Capital)

~ Management
Subcontract work also requires the above resources, bur is shown as a scparate activity.

The effective utilization and contro! cf rescurces is dependent on the managereent
functions of organization, plaaning, co-ordination, motivation ap? > ~«i The effect of

these functions on productivity improvement is discussed n chapturs i2, 13 and 14
Inferactions and Factors affecting the Comstruction Process

Figure 12 illustrates the interactions and factors which affact the construction process.
All the inputs and internal and external interactions affect productivity ard resources
utilization.

These iaputs and interactions require a2 high degree of mansgement plarning,
co-ordination and control, and the practical aspects of these management fuactions are
discussed in chapters 12, 13 and 14.

The successfl and timeous start to a coptract is largely dependent on management’s
successful interaction with tke external local acd governmental agencies, and taking

cogoisaiuce of the s~vironment and any special site and local considerations,

Co-ordination aud productive relationships -with the owners, consultants and

stib-contractors are vital to the sconomic vaccess of the project. Similar, s personnel
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cannot work effectively without positive interaction and a productive in-house relationship

with rhe service divisions of the company, ie. administration, personnel, purchasing, et ¢

It must be appreciated that every constiuction/building enterprise is unigque by virtue of
the fact that it consists of an association of people who are individually unique. - Thus

as Katzell (1975:36) states :
‘A ceokbook approack will not solve the complex problems of productivity,”

The multiplicity of inputs and interactions further stresses the importance of attention to
detail and a caring and concern for the people involved, and the resources employed.
In practice, a multitude of sipall improvements, which in themsselves may uot appear to

be significant, add up to a !ot, and can make a significont financial contribution to the

overall results of a construction project,

Produciivity is thus dependent on muitifaceted imputs and interactions, and in these
circumstar es there is no single simpfistic riposte to the challenge of productivity
improvement. The practical answer to productivity improvement must thus be sought in

a holistic .ystems approack such as is presented in the interactive model in figure 2.2,

The Construction Industry as a Cecmmunity Service

The material wellbeing of 4 commwunity is dependent upon its capacity to produce the

basic necessities for sustaining life e, food, clothing and shelter.

The Construction industry provides shelter and employment; but its contributions to the
community are far wider, ranging through the consiruction of svnufacturing premises,

industrial plants, commercial buildings, educational, civil and governmental institutions,
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hotels, domestic dwellings, et al. Thus the industry makes a major contribution towards
providing the comununity with the essential infrastructure required for community

sustenance and developmont.

The cost of construction Lias a major impact on the overall cost of living, Excessive
construction costs add o the user cost of the facility in pesnetuity. For example :
“ The cost of building a hotel will be reflected in the daily rental of cach room,

and any excess construction cost will be borne by the hotel guest.

-
L4

o The cost of building a manufacturing plant will be partly borne by the end user

of the mannfacturer’s products.

- The cost of a commercial building will have to be borne by the clieats using the b

company’s services,

- The honseowner, because of high bulding costs, ends up with a smaller disposable a b

income.

- Taxpayers have to carry the burden of the cost of public buildings,

0y

Thus the cost of construction directly affects every member of the communily; and it is

therefore in everyone’s interest to improve the atilization of the rzsources employed in i

the industry. This will result in increases in cconomit productivity; lower construction

costs, and ultimately, a better quality of life.
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Productivity and Inflation

The low levels of productivity in the Republic of South Africa, and the construction
industry in particular, are a matter of grave naticmal concern. Construction statistics
published by the National Productivity Institute (1988) indicate an average annual
multifactor productivity growth rate of 0.6 for the period 1970 - 1986. Increases in
construction costs during this pericd have exceeded the increase in consumer price index,

‘=dicating that the industry has been contributing to inflation.

This serious situation presents a challenge to both the state and private enterprise to
commit themselves to change and innovation. It is essential that the cstablished premises
be questioned; thet better methods be developed and implemented; and hence a hetter
result obtained., Improved results cannot be expected whilst maintaining the same input

in method, practics and philosophy,
Produetivity Inhibitors

During the course of the ressarch it was found that most loss making comstruction
contracts were badly managed, and that contvibutory factors to poor productivity

0y

(resources utilization) included :

inadequate site and general planning;

. poOr supervision;
- inadeqnate materials and equipment scheduling;

- excessive labour on site;
- ineffective worker motivation and application;
- lack of awareness regarding work simplification;

- lack of appreciation that construction is a materials handling exercise;

KN
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wnagiustive moterials handling,
cdequote micaswrement procedures;

poer wansgement of innovative technology;
an overall tack of comumitment;

e noaet {or rework;

Inek of labour skills,

Euw pooductivity is thes the product of poor management. This is in concert with the
vitioply thet thote is no suck thing as a bad business, bot only bad management.

"The copstruetior. weae is genersily beset with an urgency to complete contracts in
accordonee with a commiiterd programme, and to produce short term results and to
maximize profits, Completion of coxtracts is often achieved at excessive costs in overtime;
aid short term results arc achieved at a sacrifice in both long term development of

manpower resources, and overail economic growth and stabilicy.

Thus the lack of commitment to the development of manpower resources has contributed

o poor workmansbip and excessive working costs.

The losses recorded by some of the largest comstruction groups in recent years are
testimony to their inability to meet the challenges of achieving higher pradueivity in an

increasingly competitive market,

This situation is not unique to South Africa. Arnold Judson (1982: 93) who studied 236

top executives represeniing 195 U.S. industrial companies commented ;

"Only recently have managers in the private sector begun to acknowledge openly that much

of the responsibility fcr their companies’ poor productivity lies at their own door. True, they

AEY
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have not ignored the issue of produchvity improvement, as Some critics claim; they have,
instead, defined their efforts too narrowly, administered them in too disjoint a fashion,
controlled thern with foo short a time horizon in mind, organized them with too little

aitention to how well they fit with the overall business sirategy, and implemented them

without the whoiehearted involvement of fop management.” l

Manageruent s, indeed, responsible for improvements in productivity. Tt is their
responsibility o make things happen - for the better, and this can only be achieved by

optiruising the utilization of the resources at their disposal.

READER’S GUIDE

Chapter 2 outlines the problem to be researched and postuiates a hypothesis regarding
the factors contributing to jow productivity. An interactive systems madel is described
which represents the construction process. The methodology employed in this research

is deswribed, and past South African research and related literature are discussed.

Chapter 3 discusses the position of the construction industry within the South African
economy. The industry’s productivity is comparad with that of other industries, and South

Africa’s national productivity is compared with that of other countries.

Chapter 4 sets out the background and characteristics of the labour force employed in

the construction industry.

Chapter 5 provides historical data regarding the restrictive legislation which has inhibited
the ievelopment of skills amongst black workers, Past and present training schemes are

discussed, and recommendations are made regarding the improved and accelerated

o & ot A+ e v SR A
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tusnog of ack workers.

Pinek edication and #s effect cu the development of cogpitive skills is reviewed in
«hapter 6, ‘n the context of lsbour productivity. Comparisops are drawn between black
and white education standards, and the level of education of employees in the South
African construction industry and that existing in other countries, It is concluded that
iz nreater emphasis should be placed on technical education at school level; amd

secowmendations arv made for technical education and skills training in black schools.

Chapters 7, 8, 9 and 1C deal with the principles and tnherent difficuifies in measuring the
productivity of labour, materials and of the total contract. Discrete measures of
productivity are discussed and an overall economic measure of contract produactivity is
devzloped. Recommendations are submitted for this measure of productivity to be
adopted for measuring and comparing inter-company productivity levels for the various

sectors in the construction iadustry.

Chapter 11 deals with materiais handling and work simplification. A description is given
of the methods and equipment which were developed during the course of this research,
to safeguard matersials and equipment, and reduce labour costs through simplified handling

of materials,

Chupter 12 discusses varicus productivity losses which were identified during the course

of the research, and the solutions whick were applied to reduce these losses,

Chapter 13 deals with the management functions and their effect on productivity. These

functions comprise organization, pianning, motivation, comumunication and control.

Organization deals with the importance of clearly defining functional responsibilities ou
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siey o thay deplication and omission of functions is avoided. The section on planming

Rlaentuy of activities, and the economic allocation of labour resources to these

. I i stowa how this planning procedure is integrated with labour

ot notead, cod @ bouns incentive plan for hourly paid workers.

sapier 1% presspis the percaptions of employees of their employers and supervisors.

VT y-aen

EY iH
SESS I T

ientions of exercises In participation and communication are discussed, and the
csils of anplying the cybernetic discussion technigue are presented in the form of a

“lulding and Conmstruction Site Vade Mecum" (Appendix C).

Chapter °5 deals with motivation, and identifies the main inhibitors of site productivity
am diecusses their elimination. Details of a group gain-sharing plan which has been
developed and based on the concept of production value, are presented, and the results

of its application are discussed.

Chapter 16 discusses the principles of holism and describes how the innavations which
were developed during the course of the research, were applied to provide a holistic

systems approach to productivity improvement,

The place and interaction of the differen: elements in the productivity improvement
process are ilustrated in 2 conceptual presentation in fg. 161, The dynumics of the
interactions between manzgement function inputs and resultant outputs are developed by
means of a Klein-type econometric model. The methed of testing the hypothesis is
described. The test method involved the development of a measure for assessing a MPI
{management performance index) and it was found that there was a close correlation

between the MPI and the productivity ratio. This confirmed the positive advantages of

the helistic approach to productivity improvement,
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presents a discussion and conclusions.

Chapter 17

Chapter 18 sets out the recommendations.
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CHAPTER 2

STATEMENT OF THE PROELEM AND THE HYPOTHESIS

SYNOPSIS

Ehin wbuer defines the problom to be sescarched, and postulates a hypothesis regarding

$ipem 7

te s contyiboting to low productivity.

S toraciive svatems model is described which represents the comstruction process, and

cain weokel I wsed to evaluate the various components of the system.

Thw mathodolegy involvad the study of site operations, and consultations with managemzat

awd cmployees regarding the practice of management functions and resources utilization,

Past South Afrtcan rescaitch and related literature are discussed.
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STATEMENT OF THE PROBLEM

According to National Produoctivity Tostitute (NP} productivity statistics, Fig 3.5, there has
been little improvement in productivity in the comstructic i industry since 19700 The
purpose of this \. ..ch was to identify the reasons for the absemce of productivity
improvement, and hence develop recommezdations and solutions to help improve resource

utilization and thus increase productivity.

Fig 2.1 shows an outline of the proposed research, and the relevant subproblems which
will now be defined.

The First Subproblem

‘The first subproblem is the variabls effectiveness of managers and supcrvisbrs in utilizing
the resources available to them - manpower, materials, machinery and capital. It is
proposed ¢ investigste their current practices in exercising their managerial and
supervisory functions, and develop recommendations which will assist them in the areas

of organization, plamning, co-ordination, motivation and control,
The Second Subproblem

The second subpreblem is manpower productivity. It is propased to investigate the
characteristics of the manpower employed in the industry; identify the factors which

inhibit manpower pioductivity; and develop ways and means fo reduce or remove the

inhibitors.
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A 23 The Third Subproblem L \
l

App.oximately 80% of the labour employed in the construction industry is esgaged in \

materials hendling and the construction process should therefore be viewed as being o

| _ largely @ materials handling exercise. It is propssed to investigatn the effectiveness of - ( 51
handling practices and hence develop recommendations for work simplification acd

improvements in matzrials handling. Any ampro.ements in these areas of activity wal,

perforce, contribute to improvements in productivity.

24  The Fourth Subproblem

The fourdh subproblem is ihe utilizadon of materials, machinery and equipment. It is

proposed to cstablisk the potential for increasing productivity by reducing wastage and

tinproviag utilization.

2
LEN

The Fifth Subprobleiz

The fifth subpreblein is the measurement of producfiﬁty, It is proposed to establish a
realistic mathod for mcésuring productivily which will permit the identification of changes

itz productivity and the effectivencss of resources utilization,
26  The Hypothesis

Low productivity i. duc to many faciors. The most important factor is the failure of
management to ensure the optimal utilization of the resources ot its disposal: materials,

plant, capital, enevgy and, most important of all, manpowes. Luportant faclors

'__..‘.-;;.—_\..uw.&.. PN
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contributing to mansgements’ failure are :
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- the lack of suitable measuring techniques for onitoring productivity

- the lack of real participation by workers in decisions which affect their work

- the absence of worker motivation and a placaed education programme which will

:: , help workers to develop cognitive and technical skills, and help them to realize

b o their full potential )

- the inadequate exercise of the main management functions of planning,
organization, co-crdination and control .

- b0 Iack of awareness of the importance of materials handling - an activity which

occupies the major portion of site labour,

27  Interactive Dynamic System of Management

Construction is & dynamic process during which inputs [ianpower, materials, machinery,
et al) are converted into outputs - structures and buildings, The effective utilization of

the resources thersfore requires an inisractive dynamic system of management.

This thesis will describe an interactive model which was developed by the author to
represent the constrnction process (Fig 2.2), and discuss the dynamics of the relevant

interactions (ref. section 16.1).

It is proposed to use this model as a basis for evaluating the various componsnts of the

system {ref. Chapter 16), and for propesing ways of raising individual and overall

B productivity.

f 2,71 Description of the Modal

' &. The modc] (fig. 2.2) presents a systems and holistic approach to productivity improvement,

The comstruction industry, as ail sther industries, is "people driven®. 1t is controlled by
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people and ifs resources are used {and misused) by people.

Since people are the motive power in productive resource utilization, it is important to
consider the factors which affect their capacities and performance in a construction

enterprise. -

Figst there is the encompassing responsibility of management to Iead and guide the
enterprise by planning, organizing, co-ordinating, and controlling its activities (shown by
the outer ellipse of fig, 2.2).

In order to achicve its objectives, management requires information regarding the extent
to which its objectives are being achieved, and information which will assist them to take
decisions for the more effective utilization of the resources employed in the enterprise
ie, for control purpeses. This information must be based on a reliable system of

measureraent (shown by the upper segment within the ellipse).

It has been stressed that prople are the primary and most img ortant, of all resources, and
it will be shown that effective communication and pasticipation can make a positive
contribution towards improvements in resources utilization and hence productivity (shown

as the right hand segment inside the ellipse).

Peopie also require motivation. Participation, the sense of belonging, of being listened
to, and contributing to a common cause or objective, are all motivating factors.
Participation must also extend to material wellbeing through equitable sharing in the

ficancial results of the enterprise (shown as the lower segment within the ellipse).

The productive capacity of people also devends on their levels of knowledge, cognitive

skills, creative and inmovative capacity; and this is dependent on primary and continuing

L
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education. The motivation must therefore extend to conﬁnuing education and skills
development which will assist every individual to realize his full potenti~® 7 hance his :
v - increased contribution to the productivity of his entcrprise (shown on the left hand : '

i ﬁ{\ B _ segment inside the ellipse). o

Thus the functions of managemert and the four primary factors affecting productivity : 1

which are presented in the model constitute an interactive and dynamic' relationship,

which when positively stimulated, will permit the enterprise to achieve continuing higher
levels of prodrstivity, (Presented here as the taryet at which all the segments aim). g

The dynamics of thest relationships are discussed in 16.1.
| J
28 Methodology e

This stady was based on case L -3 wries which the writer compiled during the course of
his professional comsulling assignments to the industry. His work afforded him the

W
e - At it 2 i . b Bl A A 13 A, A e i L bl - o 4

opporturity to collect data relevant to the subject matter of this study; to observe site
“operations; to study management - employes communications; and to discuss resources

utilization with mansgement and site personnel in both building and civil engineering

e Emwa

contracting companies. : S
The factors studied during the course of the research included :

- site organizational structure

- Functional responsibilities

)

Alexander 1574:28 states that: "dpnamic systems modeis attempt to catch the essence of systems
that are in a swate of flux ... These systems are termed dynamic because they exercise a
measure of self control over their performance’. Construction is, indeed, a dynamic system
where things are in a constant state of flux, with Inputs being converted into ocutputs
(construction being put in place).
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. planning
b - - communications
- co-ordination
’ - control
d - motivation i
- productivity measurement
| - site lay-out } o
\ - wmaterials handling methods )
I - plant and machinery utilization
L - manpower utifization kN )

It was possibic to carry out this study on an ongoing basis, and hence develop and test \
productmty iinprovcment practices, . p

281 Soume of research Data

Five soparate companies operating in different parts of the R.S.A. constituted the sonrces
of the data used in this research.

' Company | Description No of Confracts Investignted
A General building company 10
B Civil enginesring and building company 18
C General construction company 12
D Sub-ecoromic housing company 6
E General building and construction company 8 5
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- planning

- communications

- co-ordination

- control

- motivation

- productivity measurement
- site lay-out

- materials handling methods
- plant and machinery utilization

- manpower utilization

It was possible to carry out this study on an ongoing basis, and hence develop and test

productivity improvemeut practices.

2.8.1 Source of research Data

Five separate companies operating in different parts of the R.S.A. constituted the sources

of the data used in this research,

<

Company | Descrintion No of Contracts Investigated
A General building company 10
B Civil enginecring and building company 18
C General construction company 12
D Sub-econcmic bousing company 6
E General buiidieg and construction company 8
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The coatracts featured in this thesis are:

"Techtrain® - a technical training centre comprising numerous specialized

buildings and workshops

"W - a multi-storey building involving a concrete structure and brickwork

NS1 - a group of two storey school buildings with concrete structure and
brick walling

TPO1 - a large hostel complex including housing and a large industrial
kitchen

TDS2 - a large multi-storey hospital complex.

It should be noted that the above companies are subsidiarics of mational coastruction

groups and that their financial statements are not published.

Tast South African Rescarch and Related Literature

There is a considerable fund of literature regarding preductivity and resources utilization
authored by writers whose experience and research is based in the U.S.A., the United
Kingdom and Europe. The work of some of these writers is referred to throughout this

thesis, in so far as their concepts apply to tie subjest matter of this research.

It has been stated that people use and misuse resources, and as such, are the most
important element in the productivity equation. The labour force employed in the South
African comstruction industry, especially in the semi.skifled and unskilled categories,
because of their educational® and canltural background, is markedly different from the
coastruction labour forces employed in Europe, the United Xingdom, and the U.S.A.

In these circumstances, the management principles of organization, planning, co-ordination,

This is discussed in chapter 4, section 4.2.2
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motivation and control discussed by overseas writers must be adapted to suit Souwth

Africa’s local industrial conditions and workforce.

Simon Bisheuvel appears to have been the most prolific and authoritative South Afric. . .
writer on productivity and labour utilization, The only comprehensive work on the Scuth
African construction industry appears to be that which was directed by Risheuvel and
authored by Cortis, et at (1962). The characterisiics of the black-white i*erface in the
industry are discussed in this report and observations and rec(;mmenda-Jons are made
regarding materials handling, work study, and working methods. The report was compiled
at a time when legislaon (work reservation in particular) inhibited the development of
the largest section of tue labour force ie. the black workers. Since then circumstances
have changed, and the withdrawal of work reservatiom restrictions now presents the
industry with both the opportunity and the challenge to accelerate black worker

development.

Biesheuvel (1980), in his article Productivity, How to Understand Black People, provides

a knowledgeable commentary on black education and its effect on productivity.

Orpen C. (1976) in Productivity and Black Workers in South Africa has developed a
psychological model of job behaviour of black workers, This model, Fig 2.3, preseats the

interrelated elements of effort, ability, performance, reward and satisfaction, He states
(p- 129):

"There appears (o be nothing about black workers in general which makes it impossible for
therm as a group to respond positively to changes 2imed at giving them better jobs and
placing them in more responsible positions. Al that we know about human motivation
indicates that, under comparable conditions, black and white workers possess the same major

needs and same essential goals."

i
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The proceedings of the Symposium of Productivity in The Construction Industy (1984)
presented by the National Produsctivity Imstitute, in conjunction with the Universities of
Cape Town, Stellenbosch, and Pretoria, provide a broad spectrum of observations on

factors affecting productivity. )

The following presentations were not” worthy.

Dr Richard L Tucker, C.T. Wells Professor of Project Management and Director of the
Constructiyn Industry Tastitnie: at The University of Texas at Austin stated in his keynots
address ( v1-2b) that Wbour “is now the most expensive, and the most volatile, resource

affecting a project’s success'.

He stressed the importance of ‘lest time’ records and control and the importance of

planning, commuoications and participation.

¥his paper "Methods to Improve Construction Productivity” (pp 131-152) discusses practical
means of productivity improvement with emphasis on management commitment and
communications, motivational activities, training for planning, work methods improvement,

and evaluation and feedback.

LS. Maddon in a paper entitled "The Construction Industry” (pp 34-40) stressed the vital

role of manpower and their possible contributions to productivity.

The =ffect of pror commanicatious and some ways of minimizing this were discussed by

Prof. F Hugo, University of Stellenbosch (; . 109-117),

The impact of construction methods on productivity was the subject matter of Prof. F

v s e e
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Fourie’s address (pp 118-124), in which he recommended work study as a means for

controiling the utilization of rescurces.

"The (bjective Matrix - a measure of productivity” was preseated in a paper by James L
Rigas, and further contributions on the subject of measurement were made by K Nutte.

{ep 209-231) and M Louw (pp 232-241).

The Unisa School of Business Leadership in .seix Froject Free Enterprise (1924), provide
impo. . ni information on black employee perceptions of their nosition in industry, and

formulae for achinving improved productivity.

The report indicates ihat black workers in the Jower income brackets consider that
training makes a msior contribution towards improved productivity. The information
presented in this report grovides data which must be takew into comsideration im

developing communications, motivational and educational programmes for bla: & employees.

The N the Central Statistical Services, and the Bureau for Economic Rasearch of the
Ugiversity of Stelenbosch, have been refered to for statistical data on industrial
productivity, and their informatizn has been used to evaluate productivicy trends in the

constraction industry,

Both the Buiiding In" striss Federation (South Africa) and the South African Federation
of Civil Engineering Contractors ha/e been most helptl and valuable sources of
information with regard to labous statistics and labour trainiig. These reference savrces,

and others, are referred to in the chapte. s that Jollow.
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CHAPTER 3

TIE CONSTRUCTION INDUSTRY’S PRODUCTIVITY
AND POSITION IN THE SGUTH AFRICAN ECONOMY
SYNGPSIS

This chapter cets out the background to the construction industry, and its contribution

to the South African economy.

The section of the construction industty wliich was researched inchided heusing and high

' rise projects aad certain civil engineeting stourtures. The study exclude ko informal

suctor comprising building ropairs and self employed artisans such as painte. ¢ brick "wus,

carpentzrs, plasterers, et al.
The sources of investment are analyzed,

Construction cost increadses are reviewed and the reasony for the changes in coastrucdon
produstivity over the past decade are cousidered. The iedustry’s productivity is then

compared with that of other countrizs,

Tie important role of the construction industry in the economy (and lfe) of South Africa
will become evident from the mformation presented. The productivity of the industry is
thus ar important basis for analyzing the ecomomic performance of the sector, and

establishing the mcst promising factors that may lead to greater productivity.



3.2

3 A MACRQ PERSPECTIVE OF THE SOUTH AFRICAN CONSTRUCTION INDUSTRY

The gross domestic .xed investment of assets in the R.S.A, for the year 1988 amounted
to R 38 887 millon. The value of buildings and constrnction works put in place in the
formal scetcr® dusing 1988 was R17 323 million (table 3.1). This is 44.5% of the gross
domestic fixed investment by assets, The building industsy accounted for R11 091 million
(640%) of the total coustruction value, and the civil engineering copstruction industry
accounted for the balance of RS 232 million (36.0%). The importance of the construction
industry in the naﬁﬁna'i economy is cmphasized by a comparison of its asset value *
investment with the Gross Domestic fixed iovestment in the following ses.ors, as shown .
in table 3.1,
TABLE 3.1
COMPARATIVE GROSS DOMESTIC FIXED INVESTMENT OF THE CONSTRUCTION

INDUSTRY AND OTHER INDUSTRIES AT CURRENT PRICES (1988) R MILLIONS .
INDUSTRY VALUE
Agriculture, Forestry and Fishing 1225
Buildings ank Construction Works 17 323
Mining and Quasrying 5823
Manufacturing C 6 439
Electricity Gas and Water 3 637
Wholesale & Retail Trade Catering & Accommodation 2 757
Transport, Storage and Commusication 3161
Finance, Insurance, Real Estate and Busincss Services 10 209
Community, Social and Personal Services 5062 !

SOURCE : Reserve bank Bulletin, March 1989

This does not include construction work dome in-house by sectors such as private '
manefachring, mines, trade, and private services, |
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R 17 323 m,
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It should be noted that there is a considerable overlap in the work done by the building
and civil enginecring industrivs, In the case of concrete frame buildings, civil engineering

contractors are in direct competition with conventional building contractors.
Sources of Investment

Figure 3.1 shows the sources of investment by construction category. It is interesting to
note that vesidential buildings fincnced by private business enterprise are one of the
wajor contributors to the industry’s growth. Thas the number of housing starts is an

important economic activily indicator for the industry, and the overall economy,

In the building industry, private business enterprises are by far ths largest source of
investrment, with a coniribution of 828% in the residential buildings category and 56.8%
in the non residential buildings category. Hence the building industry is mainly dependent
on private business enterprise prosperity and economic confidence, in its search for work

and the employment of its resources,
The Effect of Labour Productivity on Contract Prices

This canr b illustrated by reference to the record of tender prices reported in Table 3.2,

overleaf,

In the companies surveyed, the cost of manpower relative ta total coniract value varied
between 30% and 40%. It is also the most variable resource, and the effectiveness of
its urilization is largely depend:at on management effectivepess, planting, work methods,

motivation, and effort,




TABLE 3.2

' “ RANDOM & '¢ ORD "IF SOME TENDER RESULTS - "__: _
DESCRIFTION No, o‘ Highest i Lowest % Difference g
AT Tendars . _
i 0ffice Block, Pretoris 1z 2 393 00C 1 953 300 13.332- 3:
Wecehouse, Pretoria 6 4Bl 481 434 000 8.86% g
Pactory, Wadeville _ 11 4 128 Q00 3 625 600 12.19% %j
Earthworks, R.W.B. 6 361 429 270 240 25.221 3
Transport Depot. Lamgl. 7 1 647 504 1 118 864 32.0987 §
Regervior, Xlipriver 5 £19 483 325 Q00 22,537 i
Office Building 12 2z D99 148 1 894 113 9.772 ?
0ffice, Potch. 7 1 G20 364 828 414 18,712 g
Specialiged Building T&J 3 3 787 400 3 030 545 18,662 {
Precast Culverts [ 458 900 296 900 35.372 3
iﬁndarcevcr sz;'king 7 208 579 86 393 21.162 5
0ffice Alterstions ‘8 1 287 000 1 102 000 15.637 ’
Clvic Centre, Germiston o 13 285 3182 AI.O 350 oY 8,402 i
SATS Bridges 5 13 519 000 | 11 650 865 13.82% g
Bxt. "Art Gallery, JHB 8 8§ 230 348 3 355 coo 13.412 j
Factory, Vereeniging 4 3 475 245 3 309 9¢0 k.I6% :
Cuncrete Works, Germiston 8 . 1102 758 779 760 29.302
) Pactory, Troyville 10 14 204 0QO 1Z 448 072 12.342
\ Bridge & Culvarts, Vareenigiug 3 10 958 381 10 820 953 | 1.252
| ; 149 78 987 ?'?33 69 770 413 il,.67%
2 0 |
s
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The Business Roundtable! report A-1 (1982:3) statss :

The quantity of labour required is more susceptible to the influence of construction

management than are the quantities of either materials or labour’,

Lioour productivity is also effected by the construction methods and equipoent used, and

wori: simplification.

The tenderers were mainly large companies; buat smaller builders competed against these

companies for the smaller coniracts,

The contracts Iisted ranged in price from R325 000,01 for a reservoir, to R14 200 000,00
for a factory; and price variations per contract ranged from 1.25% to 32.09%.

The bridge and culvest contsact on which the price differential was a low 125% is not

truly representative, The work iavolved jacking technology, which limited the contract to
three bidders.

When comparing the tesder prices on individual contracts it can be generally assnmed

thit there is little difference in the matcrials componest, which is specified. Sub-coniract
_ i prices will vacy, but it can be assumed that the tenderers will have approached many of
P 0 the same sub-contractors, and that there s therefore a considerable degree of uniformity
in spb-contract prices. '
§ ‘The main variables are therefore within the restraints of tender conditions, the supervisory
13 -
 c
§
!

- T

4

The Business Roundtable is an association in which the chief executive officers of some 200
major _corporations in the US.A. focus and ax on a wide range of public issues, The
Roundtable’s Construction Committes continues the work started in 1969 with the emphasis
on quality, efficiency, productivity and cost cffectiveness.
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structere, snd the programme duration which is dependent om method, and labour
productivity; with the Iatter being the largest variant.

Considering the larger contracts, where the bidding was fmited to the large constructien
compauies who have stmilar overhead structures, it can be concluded that the difference
fa contract iender prices indicates that thers are variations in 3¥-our posformance, aud

This is empbasized by Ted Hodgkiss, Managing Director of Pretoria Porttond Cemeat:
The major cause of building price inflation is the inefficiency of the labour force. Many o
Job that shauld tuke two weeks lasis for six because of poor management” *

% will b shown that activity studies and effort rating observaticns indicated potential
. improvements in labour productivity of up to 50%.

This fact peesents opportunities for those companics, who can improve their labour’s
productivity and redice their overhead costs, to incroase their market share by more

Considering the lower limit of labour conteni of 30% of total ‘zontract value (previously
mentioned), and say that a 20% improvement in labour vtilization is passed on to the

owner, thex the contractor can seduce his price by about 6%. Tiis differential, in keen .

tendering siteations, is usually more than sufficient to allow tlic tendszer to submit the
lowest tender and thus obtain the contract.

*Sunday Times, Business Times, Feb. 4.1990, p. 3
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Construction Cost Increases

There has been a regular year on year in vease in labour and total building cost. These
cost increases are shown in fig. 32. The only reduction in these increases occurred
during the years 1983 to 1986 when there was a recession iu the industry and contract

prices became very competitive.

The cost increases can mainly be attributed to unavo’dable extraneous cost increases and
the poor utilization of own resources. This is clearly illustrated in fgures 33, 3.4 and

35,

In spite of capital inputs into the industry, labeur productivity only increased by 1.3
through the years 1970 to 1986. Capital productivity regressed during this period with

a negative rate of -5.8; and muitifactor productivity recorded a growth rate of only 0.6.

Comparison of Construction Productivity with other Countries

South Africa is not alone in respect of low construction preductivity. Verschuren C.
{1984) of the Netherlands Research Institute for Labour Economy in the Building Industry
reports that the Dutck construction and housing industry has shown an average increase
of 28% per anmum i productivity,. Regarding construction productivity in other
countrics, he presents an index compiled by Helmer Dariclson and Mejse Jacobson which

shows a negative change in productivity for Sweden for . period 1971 - 1980,

Verschuren, in discussiag the US.A., states that thé U.S, construction industry recorded
an annual improvement between 1948 and 1969 of 3%. This improvement has dropped
in the last decade, and the construction industry is back to the level of productivity of

twenty years earlier (1958). This is in contrast to the U.S. mamutfactuxing industry which
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has mdntained an amwual increase of 2.6% through to 1978, A report publishec by The
Buciness Roundtable (1983 : 18) presents a more somber pictive of productivity in the

U.S. construction industry. It states :

*... the Comrerce Department published o set of productivity indexes for construction in May
1981, showing that productivity for construction put-in-place has declined from an index

rumber of 160 in 1972 to 82.7 in 1978 - a worrisome drop of nearly 20%."
Corz:arison of Southr Africa’s wWational Productivity with otier Tompiries

The South African News Summary (second mmarter, 1985 : 16) stresses South Africa’s low

produivity when compared with countries of similar populations.

"As one ineasure of Souih Africa’s productivity @ comparison is made with California, a
siate vith much the seme area and population. The G.N.P, oy Colifornia is R700 bilion,

seven ftimes that of Souils Africa.”

Figures 3.6 and 3.7 show a recent six yzar trend of South Africa’s gross domestic product
per capita, and gross domestic product per worker, compared with that of six cther
couptries, ‘The negative rate of -2.1% per capita is testimony to the country’s poor
preductivity.  If the population growth rate of 2.9% is taken into account, then there is
a discrepancy of 4.9%. Therefors, unless there is an ongoing improvement in
productivity, the country can obvicusly expect increases in usemyplovment and the related

escalation ia social instability,

According to the anthor’s research and observatinns, some of the reasons for the low

productivity are :
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- The negligible contribution from that half of the population which is rural,
untrained and impoverished.

- In some parts of the coumtry social and living conditions outside the work
environmment inhibit productive work.

- Insufficient antomation in manufacturing and materials handling keeps costs-high.

- A lack of understanding and/or commitment {o new philosophies of man facture
which have been so successfully employed in Japar and now ia the US.A.

- Lack of skills, and low educational standards.

- Poor management practices.

- Inadequate quality assurance,

Conclusions

Productivity erabraces the hoflstic concept of resources utilization. The elements which
affect productivity arc, indeed, multifaceted. Thus there is no single simplistic answer to

praductivity improvei:eat,

One of the main reasons for the lack of productivity improvement in the construction
industry is the ineffective utilization of wavnower particularly in the area of materials
handiing, and management's inability fo utilize cffectively the substantial capital inputs of
recent years. A comparison of the industry’s productivity with that of other economic
sectors such as munufacturing and transport, shows that the comstruction industry has

much leeway to make up in the area of resources utilization.

Managen.ent’s challenge is to review its philosophies regarding the utilization of resgurces
input and processes caployed. It is only by making changes for the better in these areas

that improvement in output, and hence productivity, will be achieved.
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Desirable changes regarding inputs and processes will be discussed in the following

chapters.
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CHAPTER 4
LABOUR PROFILE
SYNOPSIS

The Republic of South Africa has been blessed with abuandant mineral resources and
manpower. Yet the majority of the population is at a third world developmental stage.
Thus, instead of being positive contributors to the country’s economy, many are, in fact,

a drain on the country’s productive sector.

Manpower is the most important and critical resource in the construction induitry, and
it was thercfore considered important to research the characteristics of this resource,
establish its sbortcomings, and hence deveiop recommendations for improving its
productive capacity. Approximately 85% of the labour force are black, and the research
regarding the labour profile in this industry was therefore focussed rowards them.

This chapter describes the characteristics of the manpower employed in the construction
indusiry and analyses the different elements which affect the productive capacity of labour.

These elements are shown ix the schematic juput/output model, fgure 4.1

Separate analyses are made of building and civil engineering companics. It is shown that
the major portion of the iabour force consists of generat viorkers who possess few skills,

ininimal education -~ if any, and relatively little service,

The age profile, education and training of foremen is discussed, as is their span of

control, and the value of the work that they are responsible for.

)
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It is concluded that the industry must n. jew its policy towards the education and training
of black workers, and look to the black community as the source for the development

of more supervisors in order to reduce the span of control, and institute more effective

supervision.

LABQUR PKOFILE

The data presented in this chapter comes from several sources. These include employers’
organizations such as BIFSA and SAFCEC, the Central Statistical Services, and several

construction companies operating in both the building and civil engineering sectors.
Labour Employed in the Construction Industry

During 1987 the constrachion industry (building and civil engineering) employed 300 0600
people (BIFSA 1988), This is 6% of the total labour force m the non-agricultural sectors

of the national cconomy, ref. fig. 4.2

These figures only represeat the formal sector. Many self employed blacks and whites
are engaged in the informal sector. They do house construction and building alterations,
tiling, plastering, painting and bricklaying. They do not belong to any organization and

it is therefore impossible to quantify their numbers and the value of the work they do.

All the other sectors shown in Fig. 4.2, with the exception of fisance and insucance, do
some ui their own comstruction work. In these circumstances it can be assumed that
there are in the order of 400 000 people actually employed in construction, representing

approximately 8% of the labour employed in the non-agricultural sectors of the country’s

v
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£COnomy.

When the number of dependents is added then there covld be a minimum of 2 000 000
souls who are dependent upon the construction industry for their livelihood. This
represents approximately 6% of the total population

Building and civil engineering share cor. non labour resources, and these will now be

reviewed.

Figure 43 shows the cthnic composition of the cosstruction labonr force, It will be
secn that white workers constitute only 13,8% of the labour force. The majority of non
whites are black and they possess fow skills, They are mainly cngaged in materials
handling,

Employees in the building industry constitute 63,1% of the total construction labour
force, and 79,8% of their oumber are non-artisans (BIFSA annual report. 1988). The
Iatter are hourly paid general workers. Their tasks include excavation, materials haadling

and providing assistance to the artisans.
Profile of the Work Force of a Building Company

A specific company was selected and analyzed by the author, and the results revealed the
following data:

The company employed 1 610 people; 1 500 were general workers and 110 were
employed in management, supervision and administration. Included in supervision were
27 foremen, This gives a foreman to general worker ration of 1 to 55.6. The effect on

productivity of this span of control will be discussed at a later stage.
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] ' 421 Etksic make-up of general workers

Figure 44 shows the ethnic composition of the gemeral labour force emgaged in

constructon activities. 92.9% Are black and the balance consists of whites, coloureds and

asians.

A i £

The preponderance of black employees is reflected in the fact that they are employed in
afl the labour categories as shown iz Table 4.1

g ek

TABLE 4.1

ETHNIC COMPOSITION OF THE LABOI/R CATEGORIES

s
LABOUR CATEGORIES WRITE | BLACK COLOURED ASTAN j
we.{ % 1. s iy | 2z |wo.} 3 | TR i
:
LABOURERS 8¢ | 100 BG4 4
_ )
APPRENTICES 2 6.7 | 1 | 3.3 3
QPERATIVES i j
STEEL FIXERS, SHUTTFRR | 263 98 5 2 273 :
HANDS ; _:
LEARNER ARTISANS 25 1€0 28
'?
SKILLED WORKERS - |46 | 40 13 13§t s bxl oo} ous |
J |
&) :
TOTAL 46 | 3. | 1394 ls2s [s57 [ 3.3 {3 |62 | 1sc0

Kx;iﬂm
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It is noteworthy that this company is committed ¢o black advancemest and the fraining
and developmeat of its fabour force; and this is showe by the fact that afl the
apprentices and learner artisans, with one exception, are black,

mebennwdthagmcraimimandopem&msmgemmﬁmtcﬁﬁ%rpfﬂw
direct labour forcs, and that moet of their work involves materials handbing,

422 Educational proflie of the hourify paid workers

An apalysis of the eJucationsl levels of the 1 00 hourly paid employees provided the
" results shown in Table 4.2,

TABLE 42
EDUCATIONAL PROPILE OF HQURLY PAID WORKERS

== = S =

LEVEL OF ZOUCATIOR | LABOURERS f ATyt | aavisans | OTHERs® | SANE B0S3/

! . o i
Lower than Std. & &0 % : 63 65 2 8 & 5% %
Standard 5 TR 15 % 6% b 253 142
Standard 6 w0 10 % 133 4% 18 % ;
Standard 7 % i 4% 5% 4% 5% !
Standard 8 5% 2% 5% 2% .
Standard 9 13| 5 1 - -
Standard 10 1% 1% . - 23

. :
NO. OF EMPLOYEES 864 248 15 272

*Others: Concrete hands, shutter hands, steal fivers, truck drivers, operatives, etc.




Of the above workers,

1394, 929% are black
46, 3,1% are white
57, 38% are coloured
3 ' 6,2% are asian.

1t will bo noted from the above table that over 75% nfhuurly;mid employees have an
odnmtxmallﬂveldstandaxﬂﬁm or less. 'fl:sgangbosscs’ educational level is much the
samc; with 73% having passed standard five or less. This is ondzvstandable since this
. company rocruiis its gang bosses and instructors from the body 4 houely paiG employees.

O

Timcisscmeeﬁdcmthﬂaminﬁnmafﬁve?mﬁoff&mﬂeducﬂimhnmary

to esteblish permanent literacy. The permarence, however, is also depesdent on the
nforms! (pre scheol) education and quality of the formal education. It will be sheen
ir: chapter 6 that the quality of black edncation is questionable, and it must thessfore be
concluded that the majority of black workers are lacking in literacy.

A forther matter for concery iz that 80% of the learnor artisans, whoarcaﬂblaci,have
a level of education of standard five or less (ref. Table 42}). Bearing in mind the
relatively inferior quality of black education, it does nct auger well for the quality of

artisan produccd 2t the end of their training cousses,

423 Age profile of hourly paid workers

DAY AN R - e e i T TR LY R

Table 4.3 shows the percentage composition of workers by age group and skill ezicgory.




TABLE 43

4.7

WORKFORCE COMPOSITION BY AGE GROUF AND SKILL CATEGORY

e e e — e ——
AGE GROP | LABOURERS | RERTUL. | MASTER | CRAFTSMEN | ARTISANS | OPERATIVES
20 minus 2% - - - - -
20 - 29 26 % 413 - 29 % 2% % 189
30 - 39 36 % k1 26 % 29 % 29 % 54 %
40 - 49 2% 4% 40 2 18 % 18 % 0%
50 plus 10 % 2y 2% 2% | 243 5%

The only tccusge employecs are to be fomnd amongst the labowrers. The bulk of
eroployees are in the 20 to 40 age g:o“p; with relatively few..ig' the 5G-plus age grouy.
This reflects the physical demands of the industry and the faa that the geaeral worker
does not appear to ha‘.re. a groductive industriai %ife muci; beyond the age of 50.

424 Length of service

Table 4.4 shows ike peoportional leagth of service of the different skill categorics detved
from an analysis of the employess of the company described in 4.2

TABLE 44

LENGTH O¥ SERVICE RELATED TO SKILY, CATEGORIES

LEARNER MASTER .
YEAR SPAN | LABOURERS ARTISANS CRAFTSHEN CRAFTSMEN } ARTISANS | OPERATIVES
¢ -~ 4 84 % 51 % 75 % 189 % 160 2 o4 %
§ -~ 8 7% 1tE 3% 1 g% 23
10 plus 9% B % 2z 1] 0% 4%

- I
— by

I
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11-15 YEARS (8. 4%)

10 Yesrs {2.2%)
9 YEARY {1.0%)
/-'-"-— 8 YEARS {1.0%)

7 YEARS (4,0%)

16- 20 YEARS (5. 3%)
L +20 YEARS (2.7%) ; i

¢ YEARS (5, 4%)

< 1 YEAR {22%)

& YEARS (5. 4%

~ 4 YEARS (8. 6%)

3 YEARS (7. 6%}

{ O 1 YEAR + (1% — A~ 2 YEARS (5, 5%

- FIGURI' 4.5 YEARS OF SERVICE, MIXED BUILDING AND CIVIL ENGINEERING CONTRACT
: . -« 322 EMPLOYEES -
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The foregoing table indicates that there is a very high labour turnover in all the labour

categories, with over 50% of the labour force having less than four years of service.

The high turnover amongst labourers can be ascribed to the fact that most of them huve
their homes in rural areas and were until recently subject on inflox controi regulations
znd therefore itinerant workers. Few of them look upon their job as being permansnt,
and they undertake this work to supplement any income they may derive from their rural
land base,

The 100% turnover in crafistaen and artisans i surprising. Mapagement ascribes this to
the fact that there is a shortage of skilled labour in the building industry, and most
workers will readily change jﬁbs for any pay increas., They do not lose out on service
benefits tecanse service is related to the mdustry throngh the indushial conncil and nat

to any particular employer.

Employers generally consider artisans and trafismex to be wnstable with regard to service,
and hence readily hire and fire them. They ave generally mct considered part of the
’teant’ and in these circumstances there is little exchange of loyalties between management

and skiilled workers.

Mixed Building and Civil Engineering Contract (Company B}

The second company which was investigated by the anthor was one engaged in a mixed
building and civil engineering contract. Figure 4.5 shows an analysis of the years of
servics of 322 black employees employed on this contract. This provides a more detailed

analysis than that of the building company which was discussed previously.

As many as 43% of the labonr foree had less thae two years' service and 64.6% had

3
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nought to four years’ service. This correlates very closely with the building company

where 64% of emplayses has four years’ or less service.

Thez reasons for this high proportion of employees with minimal servics are similar to
those which have ajready been discussed in the previous section 4.2.4, dealing with length

of service.

Labour Turnover Costs

Labour troover invoives the industry in consider. e cost fo liftle purpose. The cost
of labour turnover can be appreciable. Marpower executives in the indusiry estimate

the average cost of recruiiing sev: employees to be at least one monie's salary.

An additional ost of labour turnover is the learning curve, This is particularly applicable
to the general worker and semi-skilled employee. Expericace has shown taat this learning

curve can be of up to three months’ duration,

Thug, i these itinsrant workers are not re-employed jn the industry, then there is the Ioss
of investment in thelr aiming and skills deveiopment. In these circumstances there is
isput of resources into traiming and development, without a resultant economically
productive output. This, in terms of the productivity equation, represents a serious loss

in productivity.

Compesition of the Labour Force in the Civil Engineering Indusiry

Figure 4.6 shows the relative composition of the lzbour force.
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FIGUBE 46 COMPOSITION OF THF, LABOUR FORCE - CIVIL. ENGINEERING INDUSTRY
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Source : SAFCEC, 1988
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»  The direct productive workers are represented by the folla-ving:

e

Artisans 4%
Opsrators 5%

Drivers 4%

SPGBy T L v

Censtruction hands 16%
Labourers 49%

78%

SIS L

All the work done by the labourers and construction bands involves materials handling.
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' Thus 83.3% of the productive workers are engaged in materials handliug. This correlates
closely with the building industry where the general workers represeat 82.6% of the

productive labour force.

46 Profile of a Civil Engineering Company B

The analysis of the labour profile of a civil engineering based company which was part
of this research, is of imterest in illustratiug the general position. Most of its work ‘
consisted of reinforced concrete structures. It did not engage in construction of roads N
and carthworks, but did compeie for the building of factory premises and muiti-storey
buildings. It also engaged in mechanical and electrical installations,

The company cmployed a total of 3 947 people. 863% of all employees were black,

and all but 2%, ie. 3 326, were direct workers.

Tabic 45 shows the constitution of the labour force, supervision and head office

administration.

TABLE 4.5

EMYLOYEE COMPOSITION BY ETUNICITY AND OCCUPATION OF A
TRANSVAAL CIVIL ENGINEERING COMPANY

NUMBER OF % OF
ETHNICITY AND OCCUPATION OF EMPLOYEE EMPLOYEES TOTAL

BLACK - Semi~skilled 1 244 32.3
~ Unskiiled 2 682 54.0

TR

¥HITE - HDURLY PAID ARTISANS

- Mechanical, electrical 82 1.6 %
MONTHLY PAID
BLACK - Admipistration 20 2.07%
BWHITE - Engineers ) Includes Contract

~ Tachnicians) Managers + Site 287 Tud

Agents

- Foremen : 500 2.5 %
Head 0ffice Administration 92 2.3 %
TOTAL 3 947 100.0 %

Foreman ratio | to 33.88




BLACK LABOUR SKiLY, PROFILE « CIVIL ENGINEERING CONTRACT

TABLE 4.6

GRADE
ACTIVITY ADYANCED i 2 3 4 LABOURER SUNBRY GANG 00SS TOTAL

Bricklayer 1 5 2 i 3 22
Shuttering 2 23 37 33 18 113
Steel Fixing 2 3 13 4 22
Concrete Placement 4 2 1 6 13
Section Leader 2 1 2 5
Gang Boss 8 3
Labourer e 116
Briver 4 4
Nightwatchman 1 1
Storeman 1 §
Nyst. Supveyor t 1
TOTAL 15 33 46 48 31 116 7 8 304
% OF TOTAL 4.9 1¢.9 15.1 iR.8 | 10.2 38.2 2.3 2.6 108.0 %
First Line Supervisors: Section leaders: 5

gang boss: 8

TOTAL: 13
Average Span of Gontrol is 304 £ 13 = 23

{.
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The white, hourly paid, artisans (1.6%) were mainly employed on mechanical and

electrical work.

Unskilled labourers accounted for 52.8% of all employees. This labour was involved in
materials handling. The semi-skilled workers were employed in bricklaying, shuttering,
steel fixing and conmcrete placement, As such, the bulk of their work also involved
materials handiing. The semi-skilled and uonskilled black workers constituted 84.3% of
ihe direct labour force. This again correlated very closely with the labour component in
the building industry, which was engaged in materials handling,

Profile of site labonr - Civil Engineering

This contract included civil engineering as well as some conventiopal building. The value
of the contract was R18 000 000 and its duration was 18 months. The above sum
cluded the work vaiues of sub-contractors. All the direct labour on this site was black

and ail the foremen were white.
Table 4.6 presents an analysis of the site labour complement by activity and skills grade.

Of the total of 304 employees 252 were engaged in materials handling, This is 86.2%
of the total, and correlates with the materials handling percentages already discussed.

Span of Control

Amongst the 173 skilled and semi-skilled workers there were only five black section

leaders. This is eyuivalent to a first line supervisory span of control of 1 to 346,

R e I’ Ay It B
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there were eight gang bosses for 116 labourers, giving a span of control of 1 to 14.5.

Practical experience has proved that workers ase miore productive in the presence of
direct supervision, The existing foreman to labourer ratio is such that it is impossible

to apply eyeball control to the labour force.

It was found that the excessive span of control on one of the sites surveyed, was an
important contributory factos to poor labour performance and low productivity. This was
proved when a reduction of the span of control resulted in an improvement in labour

performance a.d productivity.

Japanese management stresses the importance of a company’s commitment to its people
by favouring small spans of supervisory control (eight to 10 workers per first line

supervisor®). Pascale and Athos (1981 : 191) quote a Japancss manager as saying :

Anyone who works for a company seeks approval for what he does and acceptance for who

he is.

'If you're striving to give employees a sense of being recognized for their unique contributions,

you have to have enough supervisors to listen’.

The Foreman

Management can be defived as getting things donc through the active co-operation of

people; and the continuing jnterface between management and the work force is the

foreman.

(Pascale and Athos 1981 : 126)
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The foreman is in direct charge of labour, materials, equinment and plant, The infiuence
he has on the company’s wellbeing is often out of all proportion to his status aad training
and remugeration, and this will b= <hown by the value of the work for which ke is usually

responsible. His position in the industry is well described in the Cortis report (1962).

Modern developments in building technigues and the growth of !argg—scale building projects,
have brought forward additional problems which have made new demands on the skifi of
building managers and their supervisors. The increasing cost of labowr and materials, new
pressure for capital resources to purchase mechanical equipment, all demand in twm
increased efficiency from managemeni and from labour at all levels. More particularly these
increasing demands are made on foremen, who form such an imporiant link in the chain,
patticularly in the medium and smaller firms. If in the past it was true that a good
Jforeman was indispensable to a firm in its effort to make good on any quoted tender price,

this is ol the more the case today. In the future this will be true to an even greater degree’.

In describing the ideal foreman’s character the report states :

‘Above all he (he foreman) must be g reliable person vith a keen sense of responsibility

because he is left very much to his own devices'.

This has not changed with time.

Foreman age profile, education and training

Research and analysis by the author of a construction company’s personnel file revealed

the following information regarding their foremen’s age profiie and educational
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qualifications. These are shown i Sgures 4.7 and 4.8. The total number of foremen was

100, and ail were whiis,

Age profile

QOualy 31% were under the age of fony. This would indicate that fewer white «orew =
are going to be available to the industry, Skilled Iabour is the source from which
foremen are promoted. In circumsfances when there is a shomiage of skilled labous, it
is reasonable to suppose that if ap artisan has not achieved foreman status by the age
of forty, that it is most unlikely that he will make it in iater years.

Fewer whites are entexing the industry to undergo skills training, Xo these circumstances

there will be an increasing shortage of emerging white foremen.

This situation thus presents a challenge to the industry to develop foremen from the

non-white racial groups.

Education qualifications

30% Of the foremen had eduacational gualifications of less than standard eight, and 29%
possessed a standard eight qualification. Thus 59% of the foremen surveyed had an
educational qualification of standard eight or less,

Foreman training

Random sample interviews with individual foremen of the company surveyed revealed that
at the time of their joining the compuny they had received a booklat dealing with homan

behaviour and intersction, but hod net atte 2P courses in recent years,
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Others had not attended aay dr dlopment or training courses since joining their
companies, nor had they received any formal training in resources wtilization. This
reflects the commonly fragmented approach to training which is piecemeal and not

ongoing. In there circumstances few if any benefis are derived from the moncy and

time spent on frainiog.

There was found to be a growing swareness at management levels of the necsssity for
a forcman’s continving education, but also imertia in iImplementing the necessary

programimes.

The Human 2esources Division of one of the companies surveyed had developed its own

programmes which include subjects such as :

- Managing motivation for achievement
- Management simyiation course (basics of swr.rvision in behaviour modelling)
- Technical courses in formwork, setting out, mwxterials and plant managemcnt,

materials handling, storing and waste control.

Site management interviewed, questioned the practical applicability of the above eourses,

because few resultant benefits from these programmes were to be sern at site fevel.

Developments in technology and in the bebavioural scivuces r=quire thai Zreman training,

development anu eJducation be a continuing process.

BIFSA has deveioped a six part Foreman/Leading Hand development course which is. of
16 days duration. This is a very practiccd course dealing with the elements of supervision.
planning, resource and waste couirol, aspects of materials hand?  and technical fanciions

such as concreting, levelling and setting out.

e
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Ongoing education is essential, and if the BIFSA courses, in pacticular, are effectively
implemented, they will fuli§il an important fuection in the development of competent and

caring site supervizory cadres.
VYalue of work controtled by foremen

4 report of the National Produciivity Institute commissioned by SAFCEC, entitled
"Productivity Key Ratios™, shows a ratio of foremen to direct workers of approximately
1 to 337, On the basis of turnover figures for the industty, and the number of foremen
employed, it can be estimated that, or average, the vaive of work (resources) controlled

by a foreman over the period of one year, amounts to avproximately R1 million.

None of the forsmen interviewed had an adequate appreciation of the value of resources

- manpower, materials, machinery and money - for which they were rosponsible,

The control of the above resources to the value of approximately R1 000 000 per asoum
requires a heightened ser  of responsibility and awavensss regarding their value, and
expertise in their utilization. None of these talents was found in any abundance amongst
the foremen intorviewed. )t 1s doubtful whether the industry’s management would entrost
the management of their own personal assets amounting to about R1 000 000 to persons
with a standard of edication of approximaiely standard eight (refer to figure 4.8), and

limited po t-school specialized courses pertaining to their fields of activity.

-]

7

Not published

The civil engiaeering company anatyzed in section 4.6 had a foreman ratio of 1 to 339, and

the building company, ref, section 4.2 had a ration of 1 to 55.6
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Conclusions

3t has been skown fhat approximately 80% of the labour force congists of general workers.
They are xaostly black, itinerant, and possess little education and skill Their work,
genesally, can be classified s materials handling and this emphasizes the postulate that
counstruction is Jargely a materials banaling exercise. "There is a high rate of labeur
turnovet amongst these employees. Thus the limited skills which they acquire during their
peried of employment are often [ost to the industry vpon the worker’s dismissal or

resignatiosn. \

In view of the foregoing inhibitiug factors it bekoves the industry to review its policy
towanls the wraining asd education of the gemeral worker with specific emphasis on

materials handliing and work simplification,

Fewer vihites are entering the indusiry to become skilled workers (table 4.1), and the
mdusxy is now faced with having to transfer skills to those non whites who kave the

aptitude and capacity to assimilate the necessary skills and apply them to the industzy.

A study of the supervision profile also reveals that there is the urgent necessity to
increase the number and quality of first Line supervisors and foremen, It was found
that the excessive span of conmtrol on onme of the sites surveyed, was an important
contributory facter 1o poor labour performance and overall productivity, This was proved
when the span of coetrol was reduced, and both lzbour performance and productivity

improved.

The Central Statistical Servicss in iis report for the Republic of South Atrica, 1982, states
that there was a negative growth rate in the total white population from 1960 to 1980,

i.e., there was a decrease of 0.895. The white to black ratio in 1982 was 1:3,8 and it is



4-19

projected that this ratio will increase to 1:4,98 by the year 2000. The industry nimst
) thercforc look to the black community as the source for the development of more

supervisors in order to reduce the span of control, and improve the level of supervision.
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CHAPTER 5

TNDUSTRIAL LEGISLATION AND LABOUR DEVELOPMENT

SYNQPSIS

It was comsidered important to look back into the past and establish the extent to which

the industrial laws have affected the developwment of skilly amongst black workers. This

background information was comsidered essential referonce material frem which to
. ‘euablish the causes of presenf dehciencise in the workers’ training and productive

Y capabilities,

The historical review disunsses the restrictive legislation which has inhibdted the
’ © developmert of skills amongst the miajor portun of the South African population - the
black people. The white irade unions have been party to discrimination and have, indeed,

prevented blacks from acquiring skills by refusing to participate In their truining.

However, economics ultimately dictated to politics. The restrictive l2gisiation has been
progressively climinated and employer’s bodies and government bave introduced numerous
training schemes for the devclopment of black artisans. In spite of this there is stiil a

considerable backlog of skilled viorkers,

Recommendations are wade for on site skilis training and the development of a gualiSied
general construction worker. It it also recommended thay the building and civil
epgineering industrics pool their training resources to provide more economic and

cffective training programmes.
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INDUSTRIAL LEGISLATION AND LABOUR DK/ELOPMENT

The inhibitions and restrictions in the development of South Africa’s black manpower
rasources can be traced back to 1507,

The c:b:hest itatutory discrimination against nos-white workers was the Governmaont
|

Ordinghcs 17 of 1907, which allowed the employment of "non-white’ immigranis (Chinese)
. ‘ |

i
[

. Thig gmi from the pressure which white miners brought to bear on the government

to prptect their position as skilled workers against the threas of the imported Chinese
whmers in 1904, Croen (1975 1 7) emphasizes the discriminatory precedent which this
ondtamoe croated :

s a result of poiitical pressure (mainly from Britain) the Chinese miners were repatriated,
naver o retum.  However, the ‘interiude’ had the important consequence of making clear
to the white miners that, with sufficient pressure, they could get the government, consisting

mainly of farmers, to pass legislation effectively removing them from black compelition’,

The Mines and Works Act of 1911 further entrenchad work reservation by prohibiting
blacks from holding blasting certificates,

But little forethought was given to industrial growth snd development, and the future

need for an increasing number of skilled workers,
De Kiewiel (1241 : 66) comments ;

Almost within the first year of Union, an Act of Parlisment {the Mines and Works Act)
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recognized that a new sociol and economic frontier had taken the place of the old frontier.
Where the natives were once excluded from land and ample water, now they were kept afar
fram skilled labour and high wages’.

Industrﬁl Legislation

After the industrial arest; which culminated in the great strike of 1972, the Industrial

~ Conciliafion Act was passed in 1924, The purpose of this Act was to provide a system

:\f commusication to prevest and seitle dxsputcs between employers and cmployees, it
must be smphasized, howg_vcr, that black workers were excluded from trade union
mcmber&hxp, and hence c:;;iudcd from the bargaining process. The 1924 Industrial
Cowcilistion Act, now the Labour Relations Act 28, 1956, as amended in 1979, brought
inta being Industrial Councils for the different industries, including the building industry,

but excluding civil engineering,
General Biscriminatory Legislation

Jn addition to industrial legislation, thtre was the geneval discriminatory legislation of
Influx Control (Black Urban Area Consolidation Act 25 of 1945) and the Group Arsas
Act (No. 41 of 1950) which further ibibited productivity.

The practical consequences of this Iegiélation were manifold. Employers had to spead
time and money registering workers who?_;c permanent homes are in rural areas, Speciai
hostel accommodation had to be providmjﬁ. Workers had to go back to their families at
mouth end after payday. This incurred tltc worker in transport costs, and often resulted

in excessive month-end absenteeism, not tp mention the social impact on family life,

Commenting on productivity constraints Rees (1985 : 31) wrote:
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In many courtries productivity growth relies upon technical progress. In South Africa we

) are a long way from this constraint. We have substantial cpportunities for improvenient that

are not dependent on technology : rational allocation of rducation resources and a& lax

| system that ensures that effort and reward are related are two of them. But most of all, we

} must cease imposing penalties on workers so impudent as to seek gainful employmen,

accompanied by thelr families, in trades and geog:phical areas which they themnselves select
as beiny the best venue for their siills’.

\

521 Work reswrvation

The Trade Unioos whosc membershipx were limited to whites, objected to any form of
skﬂlf; trakning for black workers; thus ensuring that all skilled work was resesved for
whites. This resulted in work reservation agreements between cmpioyers and unions; and
these were gazetted by industry and approved by the Minister of Labour,

Thus the history of work reservation which began in 1907, was institutionalized through
the promulgation of the Labour Relations Act, 28, 1956.

. g

522 lrgisiation amsendments

Subsequent to the implemeuntation of the recommendations of the Wichabn Commission®,
there was 2 further amendment in 1979, whick led to the establishment of Tndusirial
Courts and the National Manpower Comunission.

A further amendment in 1981 changed the name of the Act to the 'Labour Relaticns
Act’ and in terms of this act full trade naoion rights were extended to all industrial
workers. Buf these rights were denicd to domestic sexvants and agricultucal workeys.

*  Report of the Commission of Enquiry into Labour Legislation Parts 1 to 6 1976 - 1980
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1900 ~
02 -
04
06 -
07 +
08 -

1918
1 4
12 4
14 4
16 -

18

1920 +-
22 -
1 4
?5 .
25

193¢ -
32 -
34 -
4

38 4
1940 -
42 ~

46 -

48 4
1950

51 ~
52 4

84

56 +

58
59 -
1960 -

€2

1

13

TABLE 31

INDUSTRIAL LEGISLATION AFFECEING MANPOWER TRAINING

Government Ordinance 17 ‘non-white' immigrants {Chinese} 1imited to0 unskilled labour

Mings and Horks Act prohibiting blacks from holding blasting certificates

Hiners' Strike.
Apprenticeship Act, Bo. 26 of 1922.

~ Apprenticeship Act Amemded, No. 22 of 1930.

Apprenticeship Act, No. 37 of 1944,

Black Birilding Workars Act, No, 27 of 1951
Apprenticeship Amendment Act, No. 28 of 1851. Training of Artisans Act, No. 38 of 1951,

Labour flelations Act, No. 28 of 1956,

L.abour ftelations Act Amendment, Act No. 47 of 1959, Apprenticeship Amendment Act, Mo. 29 of 1950.

Apprenticeship Amendment Act, No. 46 of 1983,

Training Scheme for Civil Engineoring Industry, Govt. Hotice No. R 2352, 22 December 1972.
Civil Engineering Industry Extension of Training Scheme, Govi. Matice Bo. R 2362, 14 Deceaber 1973

Civil Engineering Indusiry Extansion of Training Scheme, Govt. Netice No. R 2373, 15 Decpmber 1975
Black Emgloyees In-Service Training Act, No. BG of 1976,

Civil Engineering Industry Extension of Traintng Scheme, Guvt. Notice No. R 1515, 22 S\aptember 1978.
In-Service Training Act, Ho. 95 of 1579,

Manpower Training Act, No. 56 of 1981,
Traintng Scheme for Civil £ngineering Industry, Govt, Hot‘ice No, R 2332, 29 October 1982.
* Wage Ordey for Civii Engineering Industry, Govt. MNatice Ro. Fi2462, 19 November 1982,
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Civil Engineering Indusérinl Relatioss

The civil enzineering industry did not have any trade wnicns, Without undons it was not

possible to conclude an industrial agreement nor any job reservation agresment.

However, the artisans working I the construction (Civil Engineering} industry, eg.,
carpenters, subscribed to the existing restrictive trades practices, and thus little was doze

to develop skills amongst black workers.

It has been mentioned that the civil engineering industry, unlike the building industry,
does not have an Industrial Council which is a plaiform where trade unions and

management meet in order to negotiate wages and conditions of employment.

In these circumstances, wages and conditions of service arc determined through
negotiations between the Scuth African Federation of Civil Engincering Contractors
{SAFCEC), whick is a registered employer’s organization ix terms of the Labonr Relztions
Act, and the Stats. The agreed wages and conditions are then gazetted by the

Department of Manpower in the form of 2 wage order for e industry,
Industrial Legisintion Affecting Manpower Training

Table 5.1 was compiled to represent, chronologically, the legislaton affecting training in

the construction industry.

The {irst act of legislation regarding training, which applied to apprentices, was passed
in 1922, There were only two amendments to this legislation during the next 29 years,
This would indicate the maintenance of a status quo in skills training doring this period,

with, little progress towards improvement, It was only in 1951, after the Second World

9 R RO b 4 i ¥ MY SIS WY, - SR SENE R IPRITI Y Y ——




e ot e

P

36

‘War, that a radical departure from the traditional apprenticeship training was permitted.
This created opportunities for those ove. 21 years of age to train and qualify as artisans;
but it was not until 1972 that the civil engineering industry intrcduced a formal training

scheme,

54.1 Black worker training legisiation

The first official training received by blacks was in terms of the Bautu Building Workers
Act (No. 27, of 1951). But these workers were restric d to emyjjoyment in black areas.

The first act which permitted the training and use of black workers in vrban areas was

passed in 1976.

it should be noted that during a 62 year fime span during which 17 Acts and
Govemm( A~ Notices were gazetted, eight were recorded during the fivst 41 years, and
nine durmg the last 12 years. [t is significant that 76 years elapsed after the e of
the century before the St item of legislation was passed with regard to the training of
blai‘k cmployees and their j)crmi.;sib1c employment iz urban areas : the Black Employees
in-Service Traiming Act, Number 86 of 1076,

This indicates thai the industry has shown little f-resight regarding local skilled maupower
development. The importation of artisans has proved to be costly. The result is that the

local population’s earning powers have been inhibited becanse of the lack of skill which

in tosm has affected adversely thew productive capacities.

54.2 Training of hlack workers

It is axiomatic that all econortic progress invoives specialization and all specialization

involves training.
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War, that a radical departure from the traditional apprenticeship trainiag was permitted.
This created opportunities for those over 21 years of age to train and qualify as artisans;

but it was ngt until 1972 that the civil engineering industry introduced a formal training

scheme,
Black weorker training legisiation

The first official training received by blacks was in terms of the Bantu Building Workers
Act (No. 27, of 1951}, But these workers were restricted to employment in black areas.

The first act which permitted the training and use of black workers in urban areas was

passed in 1976,

It shouid be noted that during a 62 year time span during which 17 Acts and
Governmen: Notices were gazetted, eight were recorded during the first 41 years, and
nine during the last 12 years, It is signiffcant that 76 years elapsed after the twn of
the cetury before the first jtem of legislation was passed with regard to the training of
black employees and their permissible employment in wrban areas : the Black Employees

in-Service Traming Act, Number 86 of 1976.

This indicates that th Industry has shown little foresight regarding local skilled manpower
development. The importation of artisans has proved 1o be costly, The resuit is that the

local population’s earning powers have been inhibited because of the lack of skill which

in turn has affected adversely thefr productive capacities.

Training of black workers

It is axicmatic that all cconomic progress involves specialization and all specialization

inyolves w..ning
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There has been a singular lack of awareness in the industry of its labour requirements

and the necessity to develop a growing body of skilied workers to serve the industry.

It has been shown that the majority of employees . the industry is black. As the
majority, they . ...ld logically be the source for artisan recruitment. However, in addition

to legislative restrictions, the upward mobility of these workers has in the past also bzen

restricted by emplover and white worker attitudes,
This is clearly recorded in a study by Cortis et ai (1962 : 26) fer the building indusiry
sponsorsd in 1962 by the Council for Scicntific and Imaustrial Research, (he National

Institute for Personnel Research, the National Development and Management Foundation,
and directed hy S Bicsheuvel

The study describes supervisory attitudes towards the unskilled worker as follov~ :

*They are given virually no responsibility and are required to show no initiative. Thiz is

largely because the:r positions are regarded dy supervisors as temporary’,

Semi-skilled workers - artisan’s bands - were those who came closest to skilled work.

Bui that was where their development ended.

The report further observes @

'The majority of these workers learn to know #he various tools and types of materials used

- but seldom reach the stage where they can use their own initiative to decide what must

be done next’.

In South Africa .. racial barriers preclude the assistant frovs making any suggsstions to
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the skilled artisan. Supporting evidence is given by an aititudinal study carried out by NIPR
.k _ which revealed that bantu in ol occupational groups generally think very ittle of the job of

an artisan’s hand. It is regarded as & ’shadow job’ in which the man is seen 1o do no

more than assis; @ Euvopean, using none of his own abilitizs’.

‘These attitudes are refiecied more recently in the BIFSA pamphist entitled *Education

and Traioing’, published in 1984, with regard to construction workers.

Rithough it has always been accepted inat the ordy requiremen. sr this job was ¢ healthy
strong body which could perform mechanicaily with a ininimum of intelligence required -
the Duglding industry has revised its approoch and now endeavows o train these men 10

their utrost abilities’.
543 Yistorical artisan training
From the early 1920’s, a skilled worker was one who had completed an appreniiceship

i terms of the Apprenticeship Act Mo 25 of 1922, 2s amended by Act No. 22 of 1930,

and the subseuent Anprenticeship Act No. 37 of 1944,

Serving an apprenticsship involved a five year employmert period with compulsory ' A g

attendarce of night classes at a technical college. Those * ho had passed standard eight

at a trades school, before vommencing their apprenticeship, obtataed a remission of one

year ‘md were thus only required to serve four years.

'The Apprenticeship Act did not stipulate any racial restrictions. In practics, however,

both the educational levels required and the attitudes of white skilled artisans who were

members of trade unions, ensured the exclusion of blacks from becoming apprentices.
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Nuring the Second World War (1939 - 1945) many young whites who would normally
have enterzd a trade for training enlisted in the armed forces; and the apprenticeship
age restriction of Gftecen prevented them from being indentured as appreatices upon their
retwn from army service. Thus industry (and constriction was no exception) virtually

lost a gencration of skilled workers.

It must be mentioned that many of the entrants into the trades in pre-war years had high
development potential. This is clearly illustrated by the number of university graduates
who served an apprenticeship before commencing their university studies, Others
advanced through the ranks io high office in industry and became entrepreacurs in their
own right. The void left by these achievers was not adequately filled in the post-war

years by young people coming into the industry in sufficient numbers.

Potential recruits to artisan ranks were fusther depleted by the university and other study

grants to ex-servicemen who otherwise would not have been able to afford tertiary

education.

Nen-while training

The Training of Artisans Act, No, 38 of 1951, did provide for the training of coloureds
and asiams. But even if qualified, these non-white workers were not recogmized, and
were debarred from working in the Transvaal and the Or ige Free State.

In the meantime blacks did receive some training in terms of the Bantu Building Workers
Act (No. 27 of 1951). They could qualify, but could only wnrk in black areas and could

not be employed legally as skilled workers in urban areas.

The development of skills was further inhibited by work reservation as stated by Cortis

U VIR S NV
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et al (1962).

An a;ravating factor has been the introduction of work reseivation as defined in Asz No.
28 of 1956, as amended by Act No. 41 of 1959, Builders were unanimous in condemning
the legislation and in pointing out hop;: it removed whatever incentive they may have had
{o train blzﬁtu labour. Where new equipment is introduced, builders wre loath to admit
bantu labour to semi-skilled jobs because of the threat that the jo& will be reserved.
Though the sample of builders we visited is rather smali, we feel that their unanimity of

expression is significant’,

In an effort to overcome the shortage of skills, employers fragmented work to reduce the
period of initial training and to assist the black workers to reach top productivity as
quickiy as possible. A typical example was the introdaction of steel shutfering and

support equipment which requires relatively little skill in assembly and disassembly.

But economics dictate fo politics. By early 1970 the shortage of artisans was such that
the trade unious did not have sufficient members to undertake the work required. This
led to the- introduction of ’black operatives’ in work such as bricklaying, painting,

carpentry and plastering,
Training facilitics, methods and achievements

There is a considerable amount of overlap in the work done by the building and civil
engineering companies. Apart from the classical civil engineering work such as the
construction of bridges, roads snd eavibworks, irrigation and sewerage systems, civil
engineering companies compere with vuilding companics for high-rise building contracts,

factories and general reinforced cuncrete structures.
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et al (1962).

An aggravating factor ha- been the infroduction of work reservation as deﬁﬁed in Act Ne.
28 of 1956, as amended by Act No. 41 of 1959. Builders were unanimous in condemning
the legislution and in pointing out hox;/ it removed whatever incentive they may have had
to train bartu labour. Where new equipment is introduced, builders are loath to admit’
bantu labour to semi-skilled jobs becawse of the threat that the job will be reserved.
Though the sample of builders we visited is rather small, we feel that their unanimity of

expression is significant’.

In an effort to overcome the shortage of skills, employers frapmented work to reduce the
period of initial training and to assist the black workeis to reach top productivity as
quickly as possible. A typical example was the introduction of steel shuttering and

support equipment which requires relatively little skili in assambly and disassembly.

But economics dictate {o politics. By early 1970 the shortage of artisans was such that
the trade unions did not have sufficient members to undertake the work required. This
led to the. introduction of ’black operatives' in work such as bricklaying, painting,

carpentry and plastering,
Training facilities, metheds aud achievemenis

There is a considerable aroovnt of overlap in the work done by the building and civil
engirgering companies, Apart from the classical civil engineering work such as the
construction of hridges, roads and earthworks, irrigation and sewerage systems, civil
engineering companies compete with building companies for high-rise building contracts,

factories and general reinforced conerete strnetures.

FIGURE 5.1

FORMAL, NON-FORMAL AND INFORMAL EDUCATION AND TRAINING IN THE
BUILDING INDUSTRY
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The buiiding and civil engineering industries are represented by separate bodies :

Building - Building Industrics Faderation {South Africa)
Civil Engineering . SAFCEC (South African Federation of Civii Engineering
Contractors)

Each industry offers its own training facilities, ar-i their respective career paths differ.

The Manpower Training Act, No. 56 of 1981, repealed the Bantu Building Workers Act
and opened the way for the training of all workers irrespective of colour and race. The
practical application of this act has resulted in the development of two carser paths for

the training of skilled workers in the building industry, as shown in fig. 5.1.
B . _ indusiry training

Figure 5.1 illustrates the formal, non~formal and informat education and training avaiiable
within the bunilding industry,

Career paths to artisan and craftsman level are available through appyenticechip for the
15 year old school leaver, who has passed standard 7, or the major (21) with suitable

aptitude through a learnership.
Artisan development in fhe civil engineering, industry
It has already been noted that the civil engineering industry has never had an Industrial

Council nor has it had formal apprenticeship training. The result is that it has never

¢aveloped artisans, Those that were vmployed in the industry were drawa from other
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industries such as building, and included carpenters, bricklayers, et al

The construction side of civil engineering mainly involves reinforced concrete structures.
Thus the main activities are shuttering, reinforcing, steel fixing and concrete placement.
Apart from bricklaying operations, there is gencraily hittle requirement for the artisan skills
employed in the budding industry. ’

The iraining offered by the civil engineering industry is therefore markedly different from

that of the building industry.

548 Civil Engincecing Industry Training Board (CEITB)

At lis annual general ms=eting in September 1971, the South African Federation of Civil
Ergiueering Contractors resolved to establish a training scheme for the civil engineering
industry.

5.4.8.1 Training courses

Since its inception, the CEITB has developed numerous training courses for its members,
and also publicizes courses offered by other agencies, which have besn approved by the
Department of Manpower and the National Training Board. These courses are listed in
the Course Directory published by the CEITB. The courses listed in this directory apply
to management, supervisory and technical training.

Other courses are published in the training bulletins issued by the Board.

54.82 Civil engineering training spectrum

During the year ended June 1988, 6900 employees conpleted training courses which have
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been approved by the Training Board for grant payments.

Table 5.2 shows the number of employecs who attended tralning courses during 1988,

TABLE 52
CIVIl, ENGINEERING TRAINING BROARD

NUMBER OF EMPLOYEES ATTENDING TRAINING COURSES 1988

e, e

Category /course Mumber attending Remarks

Technjcians 165 Technikon training
Manpagement 563

Supervisory 3 230 Geperal ioreman to gang boss
Skills 1085 For general workers
Supportizg 2 045 Industrial relations, safery,

8 M. Short one day courses.

Total & 900

Source: Civil Engineering Industry Training Board

The total aumber of employees in the formal sector of civil enginsering in 1938 was 96

000. The 6 900 employees who attended training courses during 1588, tiwus represent
72% of the total employed.

A review of the type of course completed clearly shows that the traising has been
directed towards the staff and supervisory sections of the employee specbum. Only

15.9% of the employees trained, attended the skills courses,
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According to the composition of the labour force (refer to Fig, 4.3), 86% of the labour
force are direct workers, This represents 82 560 cmployees. Table 5.2 shows that omy
6 900 of thesc employess atiended training courses. This represents 8.4% of the direct
Iabour force. It is appreciated that the above figures are limited to approved training
courses. But it is questionable whether the foregoing rate of iraining is adequate to
develop the necessary skills required to maintain satisfactory improvements in labour
productivity. |

Critigne Regarding Skills Training and Recommendations

The pomeadic nature of construction work is such that it mainly attracts migrant workers.

Thedr job tenure is relatively short, eg, 42% have less than two years of servics, refer to

. Section 4.3,

ﬁpamg in minld’l' the low level of formal education, it is extremely difficult to help them
deivelop skills 7a such a short period of fime.

Y

Munh of the redruiting is done on site - especially on the smwaller contract - where

r:crmhng personnel are not qualiied to employ scientific selection techniques,

The sléills training is psually done at c;ft'-sitc training centris wicre the courses are of
apprmﬁfpatcly threc weeks’ duration, Working conditions are different from those on
site. 'The work vonsists of erection (shuttering) or building (bricklaying) and the work
done is ci_isman'dcd after completion. This is psychologically undesirable and affords the

worker little creative satisfacticn.

The training is directed towards the acquisition of know-how and achievement of

acceptable guality. No attsntion is paid to the productive effort of the traines, ie,
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quantity of production required during a given time allowance.

All this adds up 5 the fact that the training is being done under actificial ¢ . tions
which do not prepare the fraines for the on-site production requirements (challenges)
of quantity and quality. This can and does lead to situations where workers are getting
skilled rates of pay but are not giving the requirsd production. The result is dismissal
and fhe additional cost of labowr turnover, or inflation due t ‘high’ pay and low
productivity.

Site menagement cziticism of present training practices obtained in the course of
intery yws, included the following :

when the site is busy they cannot spare their workers for training,
when the site is slack then they cannot afford %o train them and would rathes
dismiss them.

- the training they receive 'is a waste of time’ because it does not equip them to
cope with the job requirements on site.

- the training centres are costly fo maintain and ineffective. “™is comment often
stems more from cmotion than practical reality, and portrays the not uncommon

antipathy of site personnel towards head office staff departments.

On-site traiping

Most other industries, particularly mechanical and electrical engineering, have recognized

the valug of on-site training. Equally, the construction industry can benefit from increased

skills training on site,

The activities on which the trainces are engaged sisuld not be critical so far as the

e

oo RGNS TNGE ARG « %, SYNEH HT A8 ARG o ot

_ e




3416

4

© % coustruetion rogramme is concerned. The instructor should be qualified in skills training

ant comnications hut sX ¢« . also be a member of the prodicticn team with a keen

s of waarene.s regavding productive effert 2nd production quantity, guality 2ud cost.

The {ollowing Gravesiax concept {Graves C W) is, indeed, appiivable in the appointment
Jf instructors/teachers.
"Since people team in differsst ways from: different kinds of ‘eschersitrainers, the task of

education or training iy 19 maich learners, tachers, and educational ytrategies.”

By aﬁsunmngthxs p.acnm the cost of ivaining will be greatly redaced; the trainees will
&-pprodnct;#a and..ave thhe satisfaciion of being part of ibe team and of seeing their
&;mplctcd Qﬁrk as part of the overall project. They will De working uader site
conditions, and develop %4 underssanding of site production reguiremsnis in terms of

metkod, quantity and quaiity.

The site raanagement objection of wdditional cost can be met by subventions from the

treiring grants provided by the Manpower Development Fund (government),

The on-site iraining must be appreved by the Department of Manpower, but that should

not present an obstacle.

An alternative to on-site training can be the training of workers in the ¢ cton oF
sub-ccoromic housing and infrastructuce civil works in areas such as Soweto. ‘The
additional millions of Rands whick the governmeat is now spending on training through
the edtabiished training cet mes will thus bezome producdve, and not be spent on sterile
work which is crected (such as shuttering) and then dismanilsd, or broker down

(brickwork).
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In practice it would mean that the conmstruction Jivision of the training centres be
removetl to sifes such a. Soweto, where the comcept of productive tyeining can be
implemented and where the trainees probabiy live.

The Qualified Generai Construction Worker

The concept of worker training and <kills deve:opment is still based on the original

~oomcept of Himited craftmanship with workers being trained in jimited skills such as

brickiaying, shuttering, steel fixiug, concrete casting, etc. This marrow range of skills,
leads o the under-utilization of labour. This particdarly applies on contracts vhere

these aciivitics are not on-going. A further undesireble and aostly consequence is the

-sicessiEy to trapsfer or dismiss workers for whose specialized skills there is zo longer

. aopmed.

I_’\.
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The fact that there is 0o longer any res.sictive legislation rogarding iwainiug and thy skills

dvvelopment of the bulk of the labour foree ie. black. presents a challenge to the

The necessity for better training of low ifncome workers i emphasized in the Project
Free Entc:pnse Report (1984). Those in the earnings brackets of up w0 Rz»: per month
rated bl;ttcr trgining as the most importaut factor (42% to 46%) for achieviog, improved
productivity,

Thought should therefore be goen to the development of 2 "General Cons&nction
Worker" who will have underyone o =milti disciplinary training and will be skilied in all

the general construction activities,
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Vips wall reselt in job enrichment and provide the industry with better qualified and
cenerienced workers. The eaterprising individual amongst these workers may well provide
the nucleus .5f a small business construction industry which suitably financed can help to

alleviate the housing shortage amongst blacks, and through the transfer of their skills to

7 the black people, provide increased employment opportunities which are so badly needed.

o .?ragmcn:aﬁon of training piaces additfonal responsibility or supervisory management,

The curzent spag of _supcrvism'y coutrt.ﬂ, as mentioned in ssction 4.6.2 is already excessive,
dad the introduction of a well qualified, self disciplined general work could well be zn
asges s the mdustry !

i _

Dupiication of Trailning Faclfities

¥ has already been meationed thac the beilding and civil zsgineering industries employ

" commor skills in areas such us brickl:ying, shuttaring, carpentvy, stoel fidng and conczete

plscoment (casting). In spite of this, BIFSA and SAFCEC bave developed and maiatain

reparaie| traisieg programanes and facilities, This duplication iaveles vamecessary

additional cost to the ndus.cies concerned, as well as the g&ncrai taxpayer (through gents

from ihe N wonal T:aihiug Boand},

One can conclude thut thought should therefore be zives to the consolidation of training

; pxogranums and facilitigs which are of common convern to both sections of tha

coustruction industry, Such a consolidation conld provide for the exchange of practical
experionce in irpining methods, with the rosultant development of better and more

effective pmg:'é.mmcs, to the witimate benefit of all converasd.

T
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Revirw of Training Methods

‘the sscommendations ¢f the "Piitendrigh” report publi.hed oy ihé Human Sciences
Research Council {1985) o2 behalf of the National Training Board, regarding technical
training are of ap evolutionary nature. They are based on the original cepturies old

craft concepis of agprenticeship and learnership.

Tt mnst be appreciated that the institution of apprenticeship was developed at a time
when ipchnological development was at an elementary stage with little scientific conteat,
The design of engineering structures, buildings and mackines was empirical, and this in
ths absence of modern machinc tool technology and accuracy, called for high degrees of
craftmanghip.

Technological development has blurred s lines of division between the different
traditional crafts (skills). For ~~smple, the original skill of applying protective coatings
and decorative finishes which was himited to the uce of paint, now extends to the
application of plastic and composite cladding materials. Environmental coatrol in

buildings involves metalwork, electrical wiring and electronic controls.

The design and const:...don of modern structures aed buildings requires an
interdisciplinary approack, and the industry needs therefore to identify the skills required
which can bring to fruition modern design and applied technology in a third world

environwent.

This calls Jor a radical revision, and possible departus from present training methods
to ensure that future industrial manpower needs ars served. This is, indeed, a subject

matter for urgent rescarch.
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It is rocognized that training is indivisible from education, and whatever new training
methods are developed they will, perforce, have to be based on a sound educational

foundation.
59  Conclusions

The historical review discrssed the restrictive lagisiation which has iohibited the
development of skills amongst the major portion of the South African population - the
black people. The white trade unions bave been party to discrimination and have, 4
indeed, prevented blacks from acquiring skills by refusing to be party to their training.
However, economics ultimately dictated to politics. Restrictive legislation has been ;

progressively repealed, but the industry will not ¢ able to operate in a truly free ;

enterprise environment until all discriminatory Iegislation is abolished.

Consequent to the legislative changes, employers’ bodies and government have introduced
numerous training schemes for the development of biack artisans. In spite of this there

is still a considerable backlog of skilled Iabour.

i
r
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This is emphasized in the BIFSA apnual report (1988 : 121)

‘However it is womying that the level of apprenticeship training in South Africa is below
the required level and unless contractors and sub-contractors are prepared to substantially
invest in thelr manpower, then the skills shortage in South Africa is likely to be further

accentuated.’

Technical skills in this day and age must be based on a concomitant level of education
and training. Oup-site training should where practical, replace the off-site training

practices, which are costly and non productive.
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It is recommended that the concept of a qualified gemeral construction worker be
iniroduced into the industry. Sach a worker will have wndergose a multi-disciplinary ;

training and will be skilled in all the 7eneral construction activities.,

It 15 aso recommended that the building and civil engineering industries pool their

training resources. This could result in more economical and effective iraining

-~ :)'I

programmes.
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CHAPTER 6

BLACK. EDUCATION AND ITS EFFECT
ON SKILLS DEVELOPMENT

SYNOPSIS

This chapter discusses further the educational component of the holistic approach and
deals with the importance of edacation in acquiring cognitive skills,. The quality of biack
¢ducation is compared to that of whites, and it is concluded that it is of a lower

standard. The high school drop-out rate is a finther contributery factor to the generally
low level of edacation amongst blacks,

Generally, the Ievel of education of the South African labour force is rauch lower than

that in first world countries.

The diversity of ethnic languages and their absence from the teaching curricnlae in white
schools in former years i3 proving to be an iohibiting factor in white/black

commuaications, . -

The importance of non-formal continning educating is stressed, and recommendations are

made for the introduction of craft training and techoical education in elementary schocls.
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6. THE IMPORTANCE OF EDUCATION

Training and development courses are aimed at providing systematic learning experiences
] . which will make workers more proficient in their jobs,
These courses cannot be effective, however, unless the trainee possesses a sound
cducational base which has provided him with a basic eduncation in lteracy, language
comprehension, arithmetic {(mathematics) and cognitl,e skills, Education must be part of

a person’s total development process.

©y

'
!
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’
l Discussing the Sout.: African educational scene, Rees,. {1985 : 27) writes :

*The reason people wani education for their children is because they are living in a society
where there is a positive pay-off to acquiring knowledge and skills which are valued in the
Jjob market. The increasing clamour in South Africa yor more and beiter educadon jaciiities

should be welcomed as evidence of an efficient incentive system’.

He goes on to say :

Incfficiency in education investment is one important cause of low productivity in South
Africa’.

The importance of education and skills is stressed by economist Laster Thurow (1985:17).

f
{
|
%
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He asserts that the level of education and skills for Japamese or German workers is

higher than it is for American employees, ard zoes on to ask :

o

N ‘How can we have a competitive economy with a labour force that just does not measure

up?’
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THE IMPORTANCE OF EDUCATION

Training and development courses are aimed at providing systematic learning experiences

which will make workers more proficient in their jobs,

These courses cannot be effective, however, unless the trainee possesses a sound
educational base which has provided him with a basic education in fiteracy, language
cornprebension, arithmetic (mathematics) and cognitive skills. Educatior must be part of

a person’s total development process.
Discussing the South African educational sceme, Rees., (1985 ; 27) writes :

"The reason people want education for their children is because they are living in a society
where there is a positive pay-off te acquiring knowledge and skills which are vaiued in the
job market. The increasing clamour in South Africa for more and better education facilities

should be weicomed as evidence of an efficier. incentive system’.

He goes on to say ;

Inefficiency in education investment is one imporiant cause of low productivity in South

Africa’.

The importance of education ard skills is stressed by economist Lester Thurow (1985:17),
He asserts that the level of education and skills for Japanese or German workers is

higher than it is for American employees, and goes on to ask :

‘How can we have a competitive economy with & labour forcz that just does net measire

up?
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In looking at the possible s:enarios for the 1990°s, unter (1987 : 40) places education
and the work ethic at the top of his list of six factors which constitute the portrait of a

winnixg nation; and goes on fo say:

‘On the brink of the imowiedge - iniensive 1990's, the foremost characteristic of a *winning

nation’ has to be the quality of its education system.’

However, knowledge, the same as all assets, must be put to work. There have been
numerous instances, particularly in Natal, where black workers after undergoing training
at training centres, have mot been able to find employment. The result has been the
waste of trainiug costs, and the ultimate atrophy of the limited skills which the trainee

acquired.

It s therefore suggested thac one of the effective sources of initial employment for the
emergent young black kmowledgeable people could be the informal black construction
sector, and the related ancillary industries such as the mapufacturs of kitchen and

bataroom fittings, and the installaifon of electrical and plumbing services.
Guality of Black School Edncation

Quaiity is a relative concept, and in South Africa ope must compare black education with
tha' of whites. The first cobservation is that black and white educatior- are the

responsibility of eighteen different ministries and governmental departments,

In these circumstances there is complete separation of school facilities, teacher training,
and curricula. Significantly there is also a great disparity in the monies spent per pupil

in black and white education,

S
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The average per capita expendicure on whites per annum in 1978 was R724; for blacks
it was only R71, ie. 9,8% of that spent on white education. (R Todd, Inside South
Africa, September 1987, p. 9).

The differences in spending ~n black and white education are being reduced, but are still

substantial,

The following are the amouats spent per pupil during 1586,

PRIMARY & SECONDARY SCHOOLS

‘Whites R2 746
Indians R1 952
Celonreds R1 330
Blaiks R 456

SOURCE: Spokesman, Deparirent of Nationel Education

The spending on black education per pupil had increased to 16.6% by 1986, of that spert

on white education.
According to a spokesman from the Department of National education:

’The reason for the low spending on black education is that 70% of the expenditure
comprises teachers’ salaries. .Approximately 90% of black teachers are underqualified and
hence are paid lower salaries than whites. Black teachers’ qualifications mostly range from
Standard zight to matric pius a two year diploma. Special efforts are now being made to

raise the qualification leveis of black teachers.”

aQ
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The imcrease in spending on black education is commendable, bnt this must be
accompanied by quality improvement. The time pay-off on investment in education is

from 10 to 20 years. Thus the country is faced today with the inadequacies of the past

and this may continue into the foreseeable future.
Biesheuvel (1980 : 22), commenting on educational expeaditure wrote :

‘e South Africa should lpok upon its expenditure on education as a kind of defence
expenditure - defence against internal unrest and violence, which will most assuredly follow
if we do not achieve our productivity targets and have io face the prospect of mass black

unemployment’.
Considered agamnst current circumstances they were, indeed, prophetic words.
Differ-ntial between black and white educa, 1al standards

Enquiries made did not reveal any definitive rescarched information regarding the

differznces in the levels of black and whitz education.

Empirical opinions obtained from educational authorities®, however, confirmed that there
ﬁc substantial differen.es, ranging from two to threée years or more i standards of
education. For exarple, a recent (1985) English rea ling age test conducted on blacks
wio passed standard 30, and which involved word recognition, related to a white

sqguivalent level of approximately standard three.

Considering the relative educational levels of Black South Africans, the comment of Lester

Witwatersrand

b. Mr Morapeli, Head of Soweto Teacher’s Training College

Prof. Don White, former Dean of the faculty of Education, University of the

-
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Thurow’s statement previously quoted is indeed applicable to the South African

construction industry, It may well be paraphrased to ask :

"How can we have a productive construction industry with g lubour force possessed of

minimal education end skills?"

Drop-out rate affecting black advancemeat

Bisheuvel (supra : 22-27) emphasized the effect of the school drop-out 1Me on black

advancement, He writes

‘A further aspert aof educational inadequacy is the drop-out rate. Though the percentage
of the black populadon at school has grown from 5.08% i» 1935 to 2107% in 1975,

attendance dwindles from 21.85% in sub A, to 4.04% in form 1 and to 0.24% in form §'

‘In sumrzing up he says :

*THis is @ far more sericus impediment to the advancement of blacks into higher level jobs

than the remaining statutory and customary barriers, which are eil crumbiing at the moment.’

More 1ecent education statistics quoted by Sunter (1987 : 40) show an improved posidon.

He states :

‘Secondary school ratios are about 89% for whites, &80% for asians, 44% for coloureds and
35% for blacks. The matric pass rate compared with the total number of eighteen year okds
is 61% for whites and between 5% and 10% for blacks. That is just not good enough for
South Africa to be a ‘winning nation’ in the knowledge-intensive 1990’s, even with a

satisfactory political dispensaticn.’

|
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Tragically, black scholars, with radical encouragement, were (in 1936) committing
) themselves to the ~oncept of "no education before liberation'. This resulted in the

burning of books and schools, and the boycotting of classes and examinations.

4 These actions did incalculable harm to the developmen: of black youth,  Ultimately,
the liberated could lack the capacity to utilize resources effectively, This will result in
a wasting of existing nssets, aad a lack of ability to repiace them. The consequences will

be a progressive reduction in the standw is of living and quality of life for all concerned,
6.2  Cognitive Skills Development

Inadequate education affects the ~evelopment of cognitive skills, The relative absence

of cognitive skills amongst biack workers is parily explained by Bieshenvel (supra : 22-27).

"The pupil-teacher ratio is adverse, and has deteriorated of late to 1 : 49.2. On tup of ¢l
thiy, teachers are pooriy qualified for their partice. wrly demanding task, especially in the lower
standards where the foundations for later ¢ffective learning should be laid. What is the
- result? Those who do emerge eventuully from the primary or even from: the seconday N

school, are too rseq o rote-leaming too concerned with passing waminations af ail costs,

to be ahle to profit fuily (rom further more advanced education and training where |

understanding, insight into the relatedness of things, problem solving, ability to proceed from

the specific lo the genera! are of paramount importunce. ot only do many blacks therefore
start with some initial handicap in that their Jeaming potential may have been depresszd by

adverse early enviromnental conditions, but they are further disadvantaged by scholastic

circumstances which fail to make proper use of the abilities with which they enter the

educational system.’

X
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63 Compsarative Toternational Educaticnal Levels

It is of interest to make a broader comparison hetween black educational levels in South
Africa and those in some of the first world coantries. The following table sets oat the
minjmal school attendance requisements in South Africa, compared with those in some

other countries,

TABLE 61

COMPARATIVE COMPULAORY EDUCATIOMAL LEVELS % SOUTH ARRICA
& ND OTHER COUNTRIES

e —— 111
-

’ . LOMPULSGRY MINIMUM SCHOOL. LEAVING AGE/
COURTRY EDUCATION YEARS OF EDUCATION REMARKS
n.5.A. ~ Whites Yes 186710
- Blacks No
GERMANY Yas i Minimum 9 years at maip school. Thereafter
3 years vocational schanl paet-Lime to
qualify in skilled trade.
JPPER fes 16§ & vears Grammar Schocl. 3 years Junior
High Scheal.
!
UNITEC XINGODM Yes 16/ 9
U.S.AA ) Yas isfa - *State controlled educatian in New York
State

**source: Mational Data Beo: and Guide t2 Sources:

Statistical Abstract of the Unjted States 1984,
104tn Edition, ii.S. Department of Commerce.

¥t will be noted that there is compulsory educaiion in all the sbove first worid connixics,

C with nine years of schooling, and a minimum school leaviag age of sixteen, This also
applies to white South Africans. There is, however, no compulsory education for blark
South Africans.

¢ It is also of interest to nose the educational attainment of labonrers in the USA, which
in 198 was as follows :
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Less than four years of high school
Four years of high school only
One to three years of college

Four years of college or more

W . AT

43.7%
39.5%
12.7%

4.1%

*Source : National Data book and Guide to Sources:

Statistical Abstract of the Unitea States 1984, 4th Edition, U.S. Department

of Commerce.

According 10 the foregoing statistics 56.3% of labourers have an educational attzinment

of four years of high school or better.

South Africa’s Educationai Handicaps

. All the foreign countries reviewed in table 6.1 huve compulsory education. This ensures

a minimum of nine year. of compulsory schooling during which the basics of reading,

writing and arithmetic can be learned. They also have a common ethnic language and

culture. The latter facilitates commuoications and the transfer of knowledge and skilis.

follnwing eight black ethnic languages:

North Sotho (Pedi) -
South Sothe -
Tsonga (Shangaan) -
Tswana -
Venda -

Xhosa -

Lebowa

Lesotho

Lounis Trichardt area
Bophuthatswana
Vendaland near Lebowa

Transkei and Cisket

‘In the Republic of South Africa there are two offcial (English and Afrikaans), and the
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Zulu - Zulnland
Swazi - Kangwane

Over 3% of the direct workers employed in the industry ars black. Yet it is only in

recent years that some white schools have introduced black langnages into their curricula.

The lack of education and ability to communicate hmits the bla‘ck worker’s capacity to
acquire skills, This is a critical inhibiting factor in developing the productive capacity of
thb major part of the work force in the construction industey. The inability of all sectors
of the community to communicate with one another effectively has affected trust, the
appreciation of one another’s cultures, the understanding of ﬁm free enterprise system,

and the role of the worker in the company in which he is employed.

N
Ny

Continuing (non-formal) Education

1t has been stressed that the bulk of the labour force, the black and coloured peoples,
who aie employed in the indnstry possess litthe formal education. This is, indeed, a -
serious handicap in a rapidly developing techrological age.

In the prescot circumstanees the industry cannot afford to wait for an inflix of a new
generation of wouiers with the necessary educational qualifications, but must, in order to

help itself, promote in-house educatin,

The challenge to the industry thorefore is to identify those workers who can assimilate

knowledge and benefit from continuing non-forr al education,

The de Lauge report on the Provision of Education in the RSA (1981) emphasizes the

importance of continuing education which it classifies as non-formal. It states (4.4.4 p.93)

e erpealae” A0 € I ot bl By RSN AT
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'The adequacy of the planned provision of education in g madem society cannat be

measured only in lerms of formal provision but should also be evaluared on the basis of

both formal and non-formal provision!’

‘Non-formal provision is directed towards literacy, induction, in-service training retraining
sugport programimes (for parents, for example}, ad hoc needs, a second chance for those
who either never entered the formal system or left it early, upgrading of individuals with

inadequate educational levels so that they can re-enter the formal system.’

Education in the non-academic envicorment, to be effective, must be an ongolag process.

This is a philoscphy which is being applied by Japanese industry with outstanding success.

Ryokichi Hirono'® (1983), in discussing the establishment of foreign corporations in Japan
emphasizes :

"The developmens of individual employees ust also be a maior poiicy of organivation,
espocially the development of their itellectua capacities and v ~hiical skills and the
fulfiliment of their diverse personal -needy’.

He goss on to say :

“whuman resource manggernent will no longer be the monopoly of the personns! department
or education and taining depatment or individual relations department, but will have to be

the concern of every manager in all the sections, departments and divisions of the corporate

organization’,

"This will require an unequivocel commitment by corporate fop managernent to managemens

10

Professor, Seikoi University, Tokyo, Japan
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development programmes at all levels’.

Peopic Development

It is obvious that by the very complexity (and scope) of the ckills required, specially Dy
supesvisory personnel, that the development of people canuot be realized effectively by
attending a course of a week’s duration every few years. This particularly applies to those
with fevels of education rangirg from standard five to matric, where the capacity for

absorbing knowledge after a lapse of time, is possibly limited.

Education, like training, should logically not be limited to new employecs, but should be
a enntivuous and om-going process. |

The poteniial of workers should be assessed, and a suitable educational path (part of
tﬁm’r career path) planned fer them. Their progress should be subject to regnlar review,

as this will encourage and permit the person concerned to develop and achieve their full
potential,

This is indeed a thallenging task; but its fulfillment should in time te rewarding to the
company, the individual, the indusiry and the country.

Recommendzad Technical Education

The introduction of craft training intc elementary school ed.:cation, and the progressive
extension of this training to secondary or high school levels, counid provide an important
bass for the development of manual :kills, and encourage those scholars who have the

aptitude and interest to pursue a technological carcer,

Such a programme will require the esiabliskment of suitably equipped school workshops,

'*chi' R ‘: S
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staffed with qualificd technical teachers.

" The'technical education should be ancillary to the gensral educational syllabus, und
 shoulll include subject matter such as technical drawing and trade (craft) theory. The

latter, at the most clemeniary levels, could include a krowledge of basic tools, machines,
materials and their charactecistics, and me*iods of meastremeont.

The pracsical work should, as fer as is practicable, be productive. At the advuced level,
the popils could pamt'.tpatc in school expansion projects by building additional dassrooms,
toilt facilitics, ete. This will have & positive psychological effect on the student and

Most of the acholars cducated at these schoois will probably enter the trades and rise
to positions where they can provide guidance to the general workers in the industry,
Otheas with Superior schiastic ability may aspire to professional status.

The mtrcduction of scholars to manwal craft work at an early age, could stimulate zn
" abiding intersst in technology, and thus lead them towards a career which will be both

Conclosions

Discrimtination has adversely affected black education, skills development and training,

and contributed to high levels of lzbour turnover,

The inferior education in black schools emphar*ves the necessity for employers to institute

in-honse continuing education in order to improve cognitive skills and productivity.
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In terms of demographic projections therc Will not be sufficient skilled people to serve
South Africe’ future ml_’\\iusmal development needs. .. It is therefore essential to accelerate
the current training programmcs and ensure that workess are economically productive
during their training periods. Training is indivisible from education, and whatever new
training methods are developed they will, perforce, have to be hased on a “sound
Jacafi wal foundats

o
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The pest (aod peescnt) attifudes of supervisory managemeut to black workers and their
dwmiopawmni bex sleo inhibited their productive capacity and affected the construction
adustry's lovels of productivity,

/;I.

- m groen waill not be ackieved without positive supervisory and management attitudes

RO development pad oducation. The commitment to human sesources
et mast be & mutual ons at the kighest lovel, betson the government, industry,
edm comaual leaders, Unless this takes place, the cducation, trainiog and

dwdopament of industrial manpower is likely to continue to be fragmented and will fail

"mmthnnmdsoftheindumyanﬁcountzy.




CHAPTER 7
THE FUNDAMENTALS OF PRODUCTIVITY MEASUREMENT

SYNOPSIS

Measuremant is 8 basic component of the holistic approach to resources utilization, and
thie chapter dircussee the fundamentals of productivity meax;‘;xremcnt, with specific
refarence to the construction industry.

- 'The wportance of measurement i .ormulating plans and evaluating action is discussed,
and shown In the form of a systems control model.

Mmm-eman; and information criteria are defived, and a category of productivity
aessurements 3§ proposed with regard to the input clements in the productivity equarion,

s well a5 overail messures of company and sector productivity.
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7. Productivity Measurement
Yrmycoved productivity is the product of creative and innovative utilization of resources.

The effectivencss of action aund resuitant performance, cas omly be cvaluated through
measurement and this concept is lustrated in the systems control model shown in figure

It will be seen from the model that pecformance measurement provides the necessary
anmmmdﬁemammmmmm The
ﬁoed«backmnsobmincdhelpawmvhethﬁoﬁginalplmﬁrhnpmmdacﬁom?ndthe
achiovement of enbanced rewlts. Thus am effective method of meastrement 33 an
mmdquu&mtwwmcprodhcdvkyofmeﬂmommdhxmemdumy.

3 : PLAN » ACTION

Y

MEASUREMENT

EVALUATION |l INFORMATION

REPORT

FIGURE 71  SYSTEMS CONTROL MODEL SHOWING THE MEASUREMENT
FUNCTION RELATIVE TQ PLANNING, ACTION AND EVALUATION
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The importance of productivity measurement is stressed by Peter Drucker,

Without productivity objectives o business does not hgve direction. Without productivity

measxmnent,u it dous not have control’.
The foreguing may be paraphrased :
'You can’t conirol what you can’t megsure; and Yei; can’t control what you don’t measure’.

The importance of productivity measwrement is further emplasized by the fact that the
Business Rouadtable of New York City US.A, commissioned ar investigation into the
decline of produrtivity in the construction industry, The report (A-L, 1982:1) concluded

"that better ways of measuring construstion productivity are needed”.

The report (swpra : 3) stressed that effective measurement will help owners and

contractors 1o ¢

- ﬁcte:.;;;!ine how effectively the project is being managed.

- Petect adverse trends quickly and hence take corrective action, and implement
the concept of guidance management,

- Determine the effect of changed methods or conditions.

- Identify both high and low areas of productivity and reasons for the differences.

- Owners will have the forther advantage of comparing the performance of different

confractors,
The above report’s summary also emphasizes that :

"Measurements of productivity are probably prerequisite to improving it - by quantifying both
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current performance and the effects of changed methods and conditions’., a

Experience in various production situations has shown that the measurement of an

individual worker’s resuits will juvariably Isad to improved performance. For example:

Work recording (which is 2 facet of work measurement), especially by the worker himself,
u coupled with the daty :ﬁés_.éntation of results on a prominently displayed board, presents

him with a challenge; and this pra&icc was proved during the course of this research
~ to motivate workers to improve their performancs. Thus measurement is an esseatial

ingredient in overy productivity improvement programme.

Prodoctivity measurement provides a goide towards productivity improvement.
Improvement is invariably the result of changes in resources input and/or procsss. Hence
one of the purposes of measurement is to track and assess change.

o

It was stated in Chaptgr 1 that productivity is the relationship between output achieved
and the resources applied. This relationship, therefore, defines productivity as a resource
utilization concept. it is noteworthy that the Organization for Ewropean Economic
Co-opeeation (1955) d!)iincs productivity in a similar manner,

The messurement of productivity, in terms of the above definitionx therefore imvolves
establishing measures for the outputs and inputs. Thus productivity measurement consists

of a family of measures that reveal various aspects of the output / input refationship,

Figures 1.1 acd 1.2 ilinstrate that construction is a multidisciplinary acti@ity 4. s,
and because of the multiplicity of inputs, previous writers contend that there i3 no single

measure of productivity.

o e R e s R N i A T i N T e o ot 5, = [ R —
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Laufer (1985) in discussing maeasuring criteria staies :

It is difficult to find a measure which answers all criteria and, as in other situations, it is -

best to devise a number of methods to measure the same perfornance elemnent.’

The Roundtable researchers recorded in thelr Summary oa measuring productivity
(1983:49).

“wNO satisfactory measurement of industry - wide construction productivity is now available,

. & Single mezsure of productivity would not suffice for such a complex industry.”

Jerome A Mark, (1971) Assistant Commissioner for Productivity and Technology, Bureau
of Labour Statistics, .S, Department of Labour, has staied

‘No one measure is the right or best measure.’

it is, indeed true that mo single measure is realistically applicable to the coastruction
mddstry, but it will be shown that within a company, a single measure of economic j

productivity can be used to measure contract productivity and trends in ¢he effectiveness
of total resources ufilization. k

71 Information Criteria

Information, based on the realistic measurement of resources utilization, should fulfil the

following criteria :

1) Indicate the extent to which the plauned objectives are being achieved.

2) Help to determine the reasons for the success or failure of action taken.

T A, A VIR F L VI T Sy e = repaigp = e [P R - [
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3) Provide gnidance, and aid management in taking decistons towards improving
resources utilization, and hence achieve more profitable gain.
43 Iaformation should be produced with fewest operations in the shortest possivk:

time and at least cost.

The latter eriterion is particularly important, since the constriction process is of transieni
character, and many of the activities are of limited duration. In these circumstonces it

is imperative that the measurement and evaluation of performance be done expeditiously.
Messurement Criteria

Measurement provides the information for the evaluatiou of pe:formance and control

Control, in twrn. is exercised at two levels :

) ' Self control. ‘This will usnally involve discrete measures,

it) Coutrol of operations for which one is responsible. This may include both
discreie and overall measures.

Lavpfer (1985) divides measurement criteria info two groups :

admigistrative and psychometric.

The first group includes feasibility, understandability and acceptability, adaptabiiity and

efficiency (time and cost). The second group includes validity, reliability and sensitivity.

The necessity for participants at all levels of the construction process to understoin) the
basis of measurement is all important. If they do not understund, then they are unabl:

to measure their performance and hence to CONTROL and to strive to IMPROVE their
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gresults, And without undesstanding, thesc canpot be a full commitment towzrds

improevement goals,

The subject matter of this research includ~s identifying and developing practical meauns

of measuring resources utilization,

The difficulties and complexities involved in mieasuring construction productivity stuix
from the fact thet there are a maltitude of imputs and related outpuis. This is
particuiacly valid during the different construction phases, prior to 2 project’s coicpletion,
At these inferim stages it is extremcly difficult to measure with mathematical accuracy
resources input and output. This particularly applies 1o resomcces such as granmular

materials whose utilization measurement requires: t‘hc measurement of stock pites,

The measure, in these instances, must be practica! to the exteac where it limits, if act
eliminats, subjeciive judgements.

& prectice, the =easurcment / cost benefit relati~ -ship precludes mathematical accuracy,
and the measures to be discussed will therefore take into account the eriteria of practical

validity and sufficient sensitivity to indicate trends in improvemesat or regression of
resotirces utilization.

Four main categories of measurcment arc proposed in Fig. 7.2.

The first involves discrete measurements which apply to the unique inpats such as

manpower, matciials, machinery, moncy et al

The second involves an cconomic measure of productivity which encompasses all the

economic inputs and the aggregatc ecoromic outputs. The result is presented in the
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form of a productivity ratio which, when compared with a bhase ratio will indicate whether

there has becn an improvement or deterioration in the aggregate utilization of resources.

The third measwre is an intercompany comparison of productivity ratios of companies
esgaged in similar constroction activities e.g. housing, high rise buitdings, power stations,

roads et al.

The fourth measw ¢ is a sector productivity measure for the construction industry, which
in terms of a productivity ratio, will show improvements or retrogression in preductivity

in the different sectors of the construction industry o a regional and / or natic al | asis.
Discrete measures of prodyctivity
The discrete measures of productivity apply to individnal resources inputs.

The economics of measurement dictate that the benpefits to be gained must justify the
administrative costs involved; and that the resultani information is produced sufficiently
timeonsly to permit evaluation of the action taken, and if needs be, revise plans and
action in order to obtain improved results.

The main resources inpuis may be listed as follows :

(i) Manpower

()  Materials

(i)  Machinery

(iv)  Management
) Money

{(vi}  Subcontractors

(vii) Local authority services
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(viii) Energy

The first six of the above rescurces constitute the bulk of contract value, and as such,

economically justify measurement.

The different applicable methods of measurement will now be discussed in the following

chapters.

Conclusions

Previous writers have concluded that there is no single applicable measure of productivity
to the construction indusiry, aad that it is best to devise a number of methods to measure

the same performance element.

Having defined the applicable information and measurement criteria, it will be shown in
tire following chapters how a single measure of economic productivity has been developed
which can be applied to the evaluation of comtract pivouctivity and tremds in the

eifectiveness of total resources utilization.
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CHAPTER 8

MEASUREMENT OF MANPOWER PROI UCTIVITY

SYNOPSIS

This chapter is concerned with identifying the different criteria and means employed in
the coustruction industry to measure the perfortasnce and productivity of labour. The
validity of thesc measures is discussed, and subsequently applied to svaluate the

productivity of site manpower.

Site observations ard rescarch established that excess labour was being employed; and

case studies regarding how Iabour reductions were achieved are discussed.

A reliable method of recording lost time was developed, and is described.
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THE ELEMENTS OF MANPOWER PRODUCTIVIIY MEASUREMENT

In considericg the measurement of labour productivity a distinction must be drawn

between the measurement of productivity and the measurement of performance.

PRODUCTIVITY MEASUREMENT involves a tatio of output to resources imput. As
such, it is mot finite; but the resultant comparative ratio provides an assegsment of

improvement or regression in the effectivencss of resources utilization.

PERFORMANCE MEASUREMENT is an aggregate measure of production over a period

of time; and to be meaningful, should be compared with a set standard of performance.

Measurement is the basic of performance information, Performance information cannot be

obtained without measurement, and measurement cannot be effected without standards.
The discrete measures employed in the construction industry, particularly those relating
to labour, are invariably measures of performance and not measures of productivity. Both
fabour productivity and performance are affected by numerous factors.

Measuring Labour Performance

The Measurement of manpower performance can be divided into two main categories.

)] Overall performance ie. production per unit of time,

2} The effectiveness of manpower utilization in terms of effort and time utilization,

Numerous factors affect labour performance, and hence labour productivity, Figure 8.1

was developed to show the main factors that are practically relevant to labour productivity
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in the construction industry.

The different applicable performance parameters and standards used in the industry will

now be discussed.
Value of output per man.-unit

One of the most common measures is value of output per employee or per man-hour.
But this method has economic failings, Construction work is non stardard, and, invariably
requires different types and levels of skill which are remuwnerated on varying scales.
Hence equating the output to the number of workers is not meaningful, aor comparable;

even for the same type of structure.

The value of output will aiso vary with changes in prices of materials and labour; whereas
fiours is 2 non varia};lc paramater. Thus for a realistic comparison, it is necessary to
convert (adjust) the value of output to a constant value base by making allowances for
price changes in the input of resources. This presents problems, and the adjusting
indexes used will invarisbly be subject to query, because so much will depend on the

resources mix of materials, plant, services and labour,
In order to obtain realistically reliable data, one must compare like thlh like and not rely
on the comparison of an adjusted variabie with a constant ie. adjusted values over a

broad time base with hourly input.

Herbert Stein (1971) (Member, Council of Economic Advisers to U.S. President Richard
Nixzon} emphasizas this point :

"For many anaiytical and policy purposes the simpie figure of output per hour is inadeguate’.
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812 Measurement of labour utilization (efficiency)

The method in common use for measuring labour utilization involves measuring the work
completed over a period of time, usually per week or month, and then comparing the
allowed' labour cost of every completed activity with the actual labour cost for that

activity.

k€

.t
;

The completed work is then compared with the actual cost of the labour empioyed to
do that work. This comparison provides a labour cost recovery fipure, which in practice

is often. referred to as the labour efficiency. e.g.

Labour Allowed labour cost of Work completed x 100%
Efficiency =

Actual Cost of jabour' employed

813 Quantum measures of performance

Different norms are used to measure the different comstruction activities. These porms
nsually involve a guantum unit of production per man per day. The following is an

example of the norms applied in practice.

Excavation - Cubic metrss per man per day (dependent on the

cquipment used).

Bricklaying - No. of bricks per man per day with a distinction between

J common bricks, face bricks, and special bricks, piers,
\&. straight walls and corners.

The allowed cost is usnally based on the estimate, and comparisons with the estimate inhibit
attainment of optimal resnlts,
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Formwork -

Shutter Erection - Square metres erected per man per day (dependent upon
shutter design and equipment used e.g. crages and any
other lifting tackle, and the level above ground).

Other activities such as plastering, tiling, paving, cte. are measarsd in a similar way.

The foregoing measures of :;krformanoc are only meaningful when compared with an
acceptable morm or standard. The standard, in practice, is usually that used in the
estimate leading to the {ender value - "the tender aliowabie”.

Performapce Standards

The establishment of practical and realistic standards of performance in the construction
industry present unigue challenges which Iavolve some of the following aspecis.

One of the difficulties in developing productivity standards is the differance in inpnt and

output in the various end products of the construcion industry.

For example, domestic housing construction, involving much brickwork and liftle
mechanized equipment, will require a larger labour input than a multistorsy concrete clad

structure involving gang shutter work, tower cranes, and concrete pumps,

Therefore while 2 realistic economic measure of productivity can be applied, standards
will vary with the type of construction. This must be taken into account when making
comparisons of productyity and performance. Additionally, there is the aspect of unigue
site location, unique architectural design and construction complexity which will affect the

unit work content of thr activities to be measured.
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83 Work and Production Siandards

Production standards (work valies) are essentind in compiling cost estimates as a basis

for contract lendering. In practice, however, they can only provide a guide towards

i
!
1
'
¥

measuring labour performance.

The standard set for labour performance must take into account the applicable working

conditions for the activity under consideration, und the potential for optimal iabour

performance.

'”".”. .

The ultimate work value set siould be agreed to by the worker concerned so thot there is

a commitment on his part to the agreed level of performance.

The standard must be at a level which will ensure the recovery of the estimated labour
cost, and still encourags the worker to optitnize his earnings by increasieg output.

" Work values (in construction) camnot, and should not be synonymous with fixea rates.

».
-

P

Should they be synonymous, then Shimmin’s observations may well apply.

: ’ Shimmin (1959) writes :

"Both the ratefixer and the operative know that the final value for the job will bear little or

O
no relationship to the dme it actually takes. The raiz‘ixer with tongue in cheek, not only

e SN

expects but is prepared to climb down in bargaining. Ultimately, both settle for some value

between extremes which by nature of ihe compromise will be a poteniial sowrce of trouble

and dispute in the future’,
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Work and Production Standards

Production standards (work values) are ess ial in compiling cost estimates as a basis
for contract tendering. Im practice, however, they can ounly provide a guide towards

measuring labour performance.

The standard set for labous performance must take into account the applicable working
conditions for the activity under consideration, and the powential for optimai labour

performance.

The ultimate work value set should be agreed to by the worker concerned 5o that there is

© commitment on his part to the agreed level of performance.

The standard must be ai a level which will ensure the recovery of the estimated labowr

cost, and still encourage the worker to optimize his earnings by increasing ovtput.

Work values (in construction) cannot, and should not be synonymous with fixed rates.

Should they be syncnymous, then Shivamiv’s observations may well apply.
Shimmin (1959) writes :

‘Botn the ratefixer and the operative kncw thai the final value for the job will bear liftle or
no relationship to the time it actuzilv takes. The ratefixer with tongue in cheek, not only
expects but is prepared to climb down in bargaining. Ultimately, both settle for some value
between extremes which by nature of the compromise will be a potential source of frouble

and dispute in the fuiure’,
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84 'The Measuremant of Effort and Activity
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The measurement of quartum production related to time does not take into account the

§ | worker’s effort, activity and loss of production resulting from delays and lost time,

Improvements in these factors have becn proved fe make a major contribution towards
improvements in labour productivity, and it is considered appropriate that the methed of

A mieasuring these factors be discussed.
841 Effort rating

The concept of effort rating was pioncered by Charles ™ Bedaux™ who developed a
rafing based oan the 60 minute clock, where a 60 performance, is comparable to walking
oz a flat surface, at 3 miles per hour or 20 metres in 14,9 sees. This is the work effort

expected from a worker for his basic pay.

Bedaux established a standard unit of work which be called the 8. This consisted of
a portion of work aud a portion of rest. The rest portion being dependent on the degree

of fatigue associated with the task being performed,

The worker’s cffort was observed and rated wp or down relative to a 60 performance

base.

Subssquently the Briish Stavdards Tostitte so© out a scale of raling which is

recommended by the International Labour Office, and which is based on 2 0 - 100 scale,

?  Bedaux did not publish his work, but applied his systam of bhﬂ“ . . jacentives o
_ numerous industries throughout the world, A +-¢ " " wuer » unit is given in the
. Production Handbook p. 1205; editors £. ‘a uangs John R; publlshed in New

York by the Konald Press Compan)' 1954.




TAELE 8.1

EFFORT RATING SCALE RECOMMENDED BY THE INTERNATIONAL

LABOUR OFFiCE

too s .2le Walking

Scule Description B 0N PaB)
¢ - 100 20 matres in sec.
] Ne activicy v
50 Very slow; clumiy; fumbling movements; 2
operator appears half asleep; no 20m. in 22.4 sec.
interesk in the job,
75 Steady, deliberate, unhuzsied perfor- 3
ance as of a worker net on bounus; .
w : ! 20m. in 14.8 see,
expected work in zetura for an operators
basic pay.
100 Brisk and businesslike, as of a quslified &
1
worker on bonus; necessary standard of
] Dt R y‘ 20ra, in 11.2 see.
guality obtained with caniidence.
5
123 Very East, well above tha:t ot trained

worker; high degree of assurance

20m. i 8.9 goa,

T
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with 75 being the work effort expected from 2 worker for his basic piy. This rating scale

i5 shown b1 Table 8.1.

Activity measurement

This can readily be done by employing a work sampling technique wiich will provide a

measurs of the effectiveness of site Izbour utilization.

Work sampling techniques are widely used in industry; but of the companies susveyed
none applied these techniques to construction activities, This methed has the advantage
of giving answers in minuies or hours (depending or the mumber f workers fo be
ovszrved) thus epabling supervision ‘o practice the concept of 'guidance mansgement’ -
making things happen. Mauagement can then direct their attzntion to thoss operations
which are sub-standard while the operation is in progress, rather than afier the fact, when

roauy of the costs have been irrsvocably incurred.

Instantaneons activity samypling

This is a simple and effective field iechniqne which permits a ready assesiment of excess
labovr employed, imbalance in team operations, and indications of Ioit time during

aciivities. The practical application of this technique is described in sectpn 8.53.1.

Activity is nct synonymous with performance and productivity, Performatce connotes
accomplishment which of necessity invelves the elements of productive work and effort.
However, construction cannot be accomplished by inactive workers, so although it is not
ap exact indicator of producivity, it is a useful managememt tool and guide towards
effective manpower utilization, If the usefulness of the work is considered, together with

a rating of the workers” efforts, then it can become a realisttc measure of manpower

-
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85

835.1

89

performance,
Labour vitlization [acter

Activity sampling discussed above provides a further usefid measure of Iaborr productivity
in the form of a Labour Utilization Facior.

The Labowr Utilization Factor is the ratio of the number of workers doing effective
work compared with the total number of workers observed, ic.

No. of effective workers
Total no. of workers observed

Labour Utikization Pactor =

The Lubour Utilization Factor for the 345 workers studied (ref. section 7.7.3.1) was 0.504,
and i the exemplar shown jn Figure 8.3, 0.525.

In terms of the foregoing definition, & Labour Utilization Pactor provides a numerical

measure of the effectiveness of direct labeur, site supervision, and management,
Site (Observations
Labour cost recovery

The following are the results of six different contracts in torms of labour recovery for

different activities.

-
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TABLE 82

LABOUR COST RECOVERY ANALYSIS

ACTIVITY CONTRACT

A B C 1] E F

% ] X % % %
Exavation 8.8 -41.6 <148 +§.1 +#21.3 -{.8
Concrate placement +27.2 -10.8 -27.6 ~10.4 +55.1 +3.1
Formwork -13.5 -41.6 -322 -42.6 ~51.1 =20.5
Brickwork:
< CORMORS -59.3 ~7.4 -1.5 ~10.1 +6.8 -34.4
- fieings =36.2 -1.7 -17.8 -4.8 =8.> -22.5
Plaster +31.9 +13.3 +7.7 +0.9 +20.7 +3.2
Til4ng +33.9 +35.0 +16.6
Carpentry -15.7 ~15,]

wer ke -~

» ALabour Less  vs allowable.
+ l.abour gain vs allovehle,

Table 82 shows that there was an under-recovery of labour cog, compared with the
allowedt cost, on all coutracts. Formwork, in particular, showed consistent losses. The
plastering and tiling activity was sub-contracted for all contracts, and site management was

able to ncgotiate rates which were less than the allowed cost.

Observed Iabour effort

Labour effort rating observations on sites, according to the BSI scale, iscluding allowances
for fatigue, contingency and synchronization, ranged between 45 and 60, which relates to

60% and 80% of the 75 base level of performance effort.

Taking the upper level of performance effort of 60, leaves a shortfall of 15 performance
points before the worker measures up to earning his basic pay™; and in order to earn

his basic pay he must thercfore increase his performance by 25%. Considering that

13

This involves the assumption that the worker’s pay scale is based on a "fair day’s pay for a

fair day’s work".
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workers on an effective incentive scheme zan sustain effort at 100, and earn an extra one
third over and above their basic pay, then the potential for increased labour performance

¥ goes up by 67%. This is illustrated in fgure 82

o

| t 8.53 Survey of excess labour on sites

A series of team activity ratings was made on different contracts in order to establish the

extent of excess labour employed.
[ ]
t ) 8.5.3.1 Method of study

Figure 8.3 shows the form used for recording the observations. The vertical columos on )
the right hand side provide for recording the activity or inactivity of up to eight workers.
Details of the work they are doing or remarks regarding their activities are provided for
Ny on the left hand side. Obuservations are made every minute and a tick is recorded against

every worker who is active.

i The activity rating is computed at the end of the study by dividing the total number of i

“~ . N ’

4 ticks recorded by the total man umits, The total man uni®s is the number of workers

_ observed, muitiplied by the number of ¢bservations.

1 o '

i It should be noted tbat the observations only record whether an employee is active or

1

i inactive. The study does not provide for two important elements :

O‘ !

i) whether useful work is being dome. Observations in this regard can be noted

[

|

|

|

J - under the heading "Activity". :_ : L
’ 2) The effort of the active workers. (Refer to Section 8.4.1)

|

|

|

3
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Results of chservations on 345 werkers indicated that there was approximately 37% excess

labour being employed in the activities which were sampled.

Parker, et al (1972 : 42) stated that the °Range of proportions in coastruction laboar
sampling is usually between 40% and 60% which is comparable with the figures obtained

in the above observations,

The potential for labour reduction is however, much greater. It was noted during
observations that there were numerous opportunities for work simpiificaion and fhe
elimination of unproductive effort. The average effort rating of the active workers seidom

exceeded 55.

Thus a conservative estimate of the potential fur labour utilization improvement in the

activities studied is as follows:

Eixcess labour is 37%
‘Thercfore labour complement can be reduced to 63%
Observed effort rating was 55

Therefore at normal 75 effort rating the required labour complement will be:
63 x (557 75) = 46%
Thus potential for improvement is + 100%.
The presence of excess labowr on an observed site wae highlighted durizg a politically

motivated stay-away (May 1987). In spite of 25% absentesism, all the programmed

activities were completed with the lower labour compiement.

S S
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Labouwr Reduction

The foregoing !ebour reduction assessment comprises two factors :

il The reduction of excess inactive labour

i} The reduction of the labour complement through increased effort of the rentaining

team -members,

The resuits of the activity studies created an awareness amongst foremen and managers
of the inactive labour employed in the various construction activities. A coatributory factor
to the emplovment of this excess was the site policy of establishing teams of finite number
under » feam leader for the different activiies such 2s excavation, concrete placement,
shutter erection, efc. These tearus were then allocated to tasks without consideration of

the iabour comtent invoii'ed.

Lahour reduction achieved

Labour reductions were achieved in three phases. The first phase involved ream activity
analysis, This facilitated the review of the labour content in the different site activities
and helped allocate labour to ensure a balanced operation to the exclusion of inactive

workers, This provided immediate economies as per the following examples.

1) The monthly wage bill on a mixed bnilding and civil engiveering contract was
ivzaced by R27 000,00,

more specifically :

2) A team of eight workers was involved in erecting shuttering and pouring concrete
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for a retaining wall, After erecting a section of shuttering the whole team woudd
go onto the concrete pouring operation. The latter operation however only
required three men : fwo to guide the kibble suspended from the crane, and one
' to vibrate the concrete. The overall team of 2ight was found to be excessive, and
was reduced to six. The concreie placement operation was limited to three men,
and the other three were employed in preparing the next section of shuttering

during the concreic placement operation.

3) A team engaged only in placing concrete, consisting of six workers was reduced
to three,

4) Teams of six engaged in steel reinforcing assembly operations were reduced to
four,

The above examples are representative of the labour econnmies achieved in the numerous
activities where (the) team activity analysis was applied and supsrvisory action taken to

climipate employment of excess labour.

The second phase involved the introduction of work simplification in order to reduce the

labour content of the activity. Practical examples of this phase of the work are described

in Chapter 11

The third phase involved the apglication of financial incentives for the hourly paid

workers,

The observed labour effort was assessed, and an allowance made for fatigue, and if needs
be, a co-ordination factor. This, together with the quantm of construction required,

facifitated the computation of the size of team and time required to complete the work
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invalved.

The size of team and fime required were discussed with and agreed to by the team leader,
together with the bonus levels which he and his teams members would eam if the work were

completed in less time than ihe standard agreed fo. .

Additiona] bonuses were to be garned i the work was completed with fewer workers

than the team strength set and agreed to.

' !
The following are two examples of the results achieved. , '

: t

Concreting of Cuiverts: the team leader reduced his ream strength by 20% and f ;
+ anpleted the work in 85% of the time allowed.

Bricklaying : the introduction of a bricklaying incentive on two separate

projects produced the following resuits : g

Project A Increasc from 310 to 410 average brick

units per man per day

N Productivity increase = 323% ;
'
- Project B Increase from 335 to 420 average brick
units per man per day
Productivity increase = 254%
The work being done included common bricks, face bricks and faggots. Each was given

a unit value on the assessed work value involved. Thus every worker, irrespective of the

type of brickwork he was allocated had an equal opportunity to earn a financial bonus.

"
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Drsialls of the administrative work involved in the hourly paid incentive plans is discussed

i Chapter 15 under motivation.
Lost Time Measurement

The only records of lost time which were found to be kept by site supervision were
related to weather stoppages, and production &elays for which compensation could be
claimed in the way of extension to the programme, or money claims for design alterations,
fate receipts of drawings, or stoppages occasioned by the consultants or owners. No
records were maintained of the numerous delays resulting from poor supervision, lack

of planning, inadequate supplies of materials, equipment and instructions, nor the lost

time incurred in rework of faulty construction,

A three year study commissioned by The Business Roundtable, imvolving 250 seasoned
construction experts found that more than half the time wasted duzing construction is

attributabie to poor management practices. Local sitc observations have confirmed a

similar sitoation.

Many of the production delays analyzed were found to be the result of a lack of plaaning
and direct supervision. In these circumstances the use of the Foreman Delsy Survey is
difficult to implement, because foremen consider that the recording of the infovmation

called for is a reflection on their supervisory effectiveness - which it often is.

An effective way to obtain delay information is to get the recerding doae by the person
whom the delay affects, but who is rot responsible for the hold up. This priaciple was
applied by the author fo tae des  wnd introduction of the production diary (see Figure
8.4).
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' 8.7.1 Diary forms

The diary ~onsists of 31 pages - a page per day, and a monthly refill is provided to all
F . diary users.

The top of each page provides for :

- the name of the wser
- the name of the contract
- the act;'vity the user is engaged in

- the day of the week
- the month

- the activity reference number (for cost allocation purposes)

The rest of the page is subdivided info 13 hours with two lines being provided for every

hour,

The back of the page is ruled in Smm squares aud provides space for ; acral work

instructions, sketches, and n- tes.

The last fold-out page of the diary is an attendance rzrord of team members euployed

in the different activities or the contract. Ref Figure 85.

The diary was issued to every teem Jeader, foremaa and site supervisor. It not omly

L 40 provided a mcans of recording lost time, but also served the perpose of formalizing

commimications =.g. the recording ¢! structicns and work details, as well - tabour

control,
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872 Recording of lost time

873

8.3

Every team leador was required to record all standipg time in his diary, showing the
actual time of day lost, and the reason for the loss. Similarly, foremen were also

roquired to record all down time on plant, .g. mizess, dumpess, trucks, crases, ete.

All the users of the diary were either on & production incentive plan or, as in the case
of foremen, on a gain-sharing plan. It was thus in their interest to identify and record
delays with the view to their reduction and possible elimination.

Lost time anslysis

This was donc on an anaysis sheet (refer to Figere 86) from the daily dinry sheets
which were submitied by thiy diory users. In the bricklaving project it was found that the

greatest delays wore occasioned by shortages of mortar and delays in scaffold erection,
Both were the result of poor supervicion and a lack of effective plunning,

The production of the information alerted management to the loscss being incurred,
Corrective sction was taken and the lost time in the bricklaying project was reduced by

spproximaiely sixty percent, represeating approximately 4% of total paid time,

Conclasions

Site observations and the data obtatned reyealed the foilowing contributory factors to poor

lebour productivity :

- Inadsquate and itinerant supesvision; with a span of control varying from 30 to
40

n ) . i~ & R ;
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site infuremation regarding kold-ups whick would not, iv normal circumstasces, have come

to their nefics.

Thkz results of the rescarch indicated that mmproves:fotsn s labour utilizatios and

productivity zequire the following action.

4,

- The introduction of work simplification with specific reference to materials

handling, 'rhe latter is particularly cogent in view of the fact that approximately
gpe ¢ the labour employed is involved in mmaterials handling (ref. Chapter 4).

Attenun must also be given to worlr place lay-out,

- The manning of labour activities must take into account labour conteat.

“The - er_of workers allocated to the different tasks should be checknd with

Tegr M activity ratings.

There shonld be effective motivation of workers throvgh good supervision, effective

corimyunication, timely provision of equipment and materials, and suitable

fnancial Encamivcé for the timely completion of work to acceptable quality

standards,
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CHAPTER 9

o ‘ MEASUREMENT AND CONTROL OF MATERIALS WASTAGE

SYNOPSIS

The value of the materials resource input into comstruction ranges betweer forty and

forty-five percent of total contract value. The measurement of materials utilization and
contral of wastage is therefore an important component of the holistic approach to
resources utilization,

This chapter discusses the types of waste and their occurrence in the zonstruction

industry.

The procedures for measuring waste are described. Site observations and reconciliation

of materialy utilization revealed excessive wastage of materials. Reasons for the excessive
wastage ave identified, and the solaticns which were implemented to reduce the wastage
are described.

Aspects of quality, and the problems of rework are discussed.

It is concluded that the systematic measureiment of waste and awareness of the cost of

losses resuiting from waste are essential prervequisites to reducing these losses.
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MEASUREMENT AND CONTROL OF MATERIALS WASTAGE

Materials productivity is synomymous with matedals utilization, and the percentage

materials utilization (productivity) may be defined by the following ratio :
Materials content of completed work x 100 / Materials input

The difference between materials input and materials content of the completed work is
accounted for by waste.

Walkerdine (1978) defines waste as "The differcnce between the value of those materials
delivered and accepted at site and those properly used as specified and accurately measured
in the work, after dedurting the cost of saving of substituted materials and any materials
transferred elsewhere.

Waste is big business in all production processes and it occurs in numerous ways.
Although it is not possible to make anything without waste, its existence must be

acknowledged, and its dccustence monitored,

According to L E Davis formerly Executive Director of BIFSA, estimates made of
wastage losses in the building industry in South Aftica during 1984, amounted to the
order of R350 million. The main reasons for these losses were categorized as wastage
of materials, losses due to theft and negligence, and lost time due to poor material

management,

This R350 willion represents approximately 5% of the value of materials purchased by
the industry.
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Types of Waste

Waste can oceur in many forms, and can be categorized into two principal types: direct

waste and ndirect waste.

Dirsct wasie

This waste can be grouped under the following 13 keadings :

Transport and delivery waste

- Short delivery

- Damaged goods
- Damage in off-Joading and stacking (breakages)
- Damage resulting from inadequate site storage or facilities

Intetnal site tvansit and storage waste

Much of this waste is the result of excessive handling, unimaginative transporiation

methods and poor storage.
Inadequate and narrow transport lanes result in vehicles damaging stacked materials.

A common cause of materials wastage is the storage of excessive quautities oa site.
This particularly applies tn bricks, sand and stone. The position is aggravated in the
case of a large site with multiple storage locations of these materials, which also

compounds the problem of measurement.
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Skoyles (1978) has shown that careless stacking and handling of matesials account for

three times more waste than aay cther cause,

Conversion and production waste

This type of waste includes losses resulting from the uneconomic usage of materials, and

the usage of the wrong materials,

Examples of this type of waste include :

- The ordering and nse of vneconomically sized sheets, and lengihs of timber in
formwork azd roof structures. This results in excessive cutting and materials

wastage.

- Ekurning holes in steel shutter panels when wooden shutterboard is easier to

adapt, and avoids the waste of steel panels.

- Cutting of compicte face bricks to provide halves, when damaged bricks can
be used for this purpose.

Spillage waste

Syillage waste occurs as a result of :

- Mortar being mixed on bare ground without the use of a suitable wixing board
- 1fortar being wasted during the course of bricklayig
- Plaster falling off walls during plastering, and being left to harden

- The mixing of more mortar than can be used in the time available, with the

TR "
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excess being left to harden overnight
} - Concrete spillage when it is * ing placed
- Overfilled dumpers ard wheelbarrows of mortar and/or concrete being

transported over bumpy ground with resultant materials spillasa.
‘ 9.1.1.5 Concrete wastage

This occurs when there is an oversupply in sitw, with the resnit that excess deliveries

arz dumped to become backfill.
9116 Sand and store wustage

Qu.ntitatin 1y, the gre.test wastage on site is due to poor siorage of sand and stone

which is often dumped on any bare “vound that is readily available.

This results in Josses because the material weathers and spreads over a larger arsa than
the origina! dump occupied. The resultant material losses often excesd 30%. This can
be avoided by the appreack adopted in the case of a well planned beiching plant which
provides for bulklieads to contain the material and stop it from spreading, and concrete

bases to safeguard the bottom layers of material

i : 9.1.1.7 Hournkeeping waste

Poor housekeeping and ineffective and unplanned storuge facilities are the canse of

considerable losses of shuttering material, suppoit equipment, reinforcing steel, sand,

e A e T A A

sfone, cement 2ad bricks.

N The importance of good lousckeeping cant .. be overstressed :
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HOUSEKEETING MEANS A PLACF FOR EVERYIHING AND EvARYTHING IN
ITS PLACE

Good housckeening is part of effective marerials managemeant, I contributes to
miniizing materials aad cquipment wastage, and to improvements in overall

productivity:

Equipment damage and losses

One of the main cavses of equipment damage and losses is the inadequate and
unplanned methods of storage.

Careless horizomal stacking of steel shutters canses damage to the shutter facss and

tesnls in poor comcrt . surfaces.

A frequent cause of damage o siuttering equipaient results from not hosing wown the
shufter assembly after a conctete pour, with resnitant damage to the shuttering when

atiempts are made to 1emove the sex concrete,

The larger compenies usually hire their equipment from o fa-house squipment supply
company and the hire charges are tme related. The absence of a suitable con.
systern and site managemient awaveness regarding squipment cost, results in damaged
equipment not being written off. Hence Wire charges continue (o be incurred by the

contract, for unservicezble equipmeat.

A further source of loss, is inadegimte maintenance, and under-utilization. This

particulacly applies to plant items.
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This results from theft and short deliveries by suppliers, The latter is very prevalent
v the case of stone and sand defiveries. Checks have revealed short delivertes of as

much as 27%.
in practice, however, deliveries are seldom checked.

A BIFSA report quoted by Hood (1987) concluded that losses on building sites ranging
from lhand tools to bulldozers cost companies more than R200 million per annum.
These losses were incurred through theft, fraud and vandalism. The BIFSA survey
showed Lhat employers generaily ¢id not realize how much they were losing or that

wastage on site directly affecicd company profits.

Tais Iack of awarsusss stzms from the obsence of information regarding the value of
losses, ineffective measurement of materials udlization, and incompiete (or .ok 2
cquipment and machmery records,

In:tirect waste

This involves substitution waste, production waste and negligent waste.

Substitution waste

This occurs when more expensive materials than those specified are used as for example

wiien face bricks are wused to build intermal walls, or uonecessarily high MPa concrete

is cast,
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Production waste is the reswit of more materials then are pecessary being used, for
which the contractor will not be paid, e.g. the additional plaster required to cover

uneven brickwork.
Negligence wastz

This type of waste occurs in the course of faulty work whick must be redone, and in
the ¢ase of over excavation which requires additional concrete which will not be paid

for.

In his address to the 1988 annual gencral meeting of the Institute of Building, DN,
Fraser, former president of BIFSA (mow Executive Director), referred to the "uilding

industry as a "re-work” industry. He quoted two reasoas for the excessive re-work :

i unacceptable guality

i) Variation orders from owners, cousultants and architects
He illystrated the aspect of quality by sayiag :

In complimenting an architect on the design of « recently completed building (which we
also did not build) he thanked me and wryly stated that it was the first building that he

had seen built twice, such was the incompetency of the contractor'.

The excessive instruction changes to the contractor is portrayed by his further comment:
‘Ovar the entire contract period which was in excess of twelve months, the number of

revisions fo drawings together with the number of site instructions and variation orders were
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equivalent to either e drawing instruction or variation order being issued every 10 minutes
of every working day. That instance is not unique. It is duplicated all over the country
at a staggering cost which no industry or country, let alone, South Africa, can affordl’

The excessive number of orders can in part be attributed to insufficient forethought and
plasning. Fraser did not state the costs of re-work, but did mention the adverse effect
which it had on the morale of the work force,

The above are examples of waste which must be measured, if it is to be controlled, and

losses and costs minimized.
With regard to the work involved in measuring indivect waste, Skoyles (1978) states:

‘Experignce has shown that the extra work, and the cost involved, is minimeal, once

personnel are familiar with procedures’.
Machinery and cquipment utilization

Productivity of machinery depends upon utiization. The measurement of productivity
requires accurate records of productive time and unproductive time, The latter must
be analyzed for pure standing time, down time, ic., inoperative time - availeble and

non-available machine time.

The evaluation of the utilization of equipment - such as supports, trestles and shuttering

- also necessitates the recording of time utilized and time stored.

The contracts surveyed used batching plants, tower crabes and hoists, but none

maintained records of utilization and dowsn time.
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The Measmrement of Waste

The complete calculation of the extent of waste reguires the measurement of materials
deliveries, of stock on site, of materils nyt in ylace, as well as of the indirect woste

which has occurred during the comstructum rerr.unce peried.

1t is noteworthy that indirect waste can only be ineasured at the ime of the occurrence,
ie. during the progress of work. Usuxily it is covered up in some way by the time of

practical completion.

A logical sequence of action has to be followed in order to make the reconciliation, and
the frequency of measurement and checking will depend or the value of materials being
consumed. Figure 9.1 illustrates the procedures to be adopted to compnte the value

of waste.
Site observationts : reconciliation of wastage ailowances and actnal wastage

Seven different contracts were studied to esiablish the extent of materials wastage.
Wastage allowances for the different materials used in the copsiruction process were
readily available. These allowances are based on the economic utilization of the
materials concerned, and are used by the estimators for contract pricing, and by the
quantity surveyors for reconciling materials usage. However, it was found to be
exceedingly difficult to obtain reliable data regarding actual materials wastage.

There are two main reasqns for this ;

- The first is the poor level of site housckeeping, This causes practical

difficulties iz measuring materials stock levels.




A practice has developed in the industry, over in;my years, whercby coste are shunted
between contacts in order to show better results for poorly performing contracts, This
results in unreliable performance figures being presented to management. In these

circumstances, cost review meetings (which are a featare of the industry) are, indeed,

The second is the lack of professional application on the part of site quantity

surveyors to the aspects of materials and wastage measurement,

a waste of time because one cangot contzra! what is not measured,

The lack of reliability of reported figures on materials utilization is evident from Tabie

9.1 which compares the actual cost of some basic materials with the allowed cost. The

allowed costs included the wastage aliowance shown in column (1).

TABLE 2.1

MATERIALS WASTAGE ANALYSIS

9-11

% CONTHACT

Waate
MATERIAL Allowanes

() A B ¢ by £ F 6
Bricks 5,0 + 2,2 22,6 + 4,2 + 4,4 8,1 4.2 13,9
Cement 2,5 + 33,0 a,6 [+ 158 |- 3,2 23,4 16,7 16,4
Sand 30,0 + 12,6 12,5 |+ 56 {-15,9 37,7 80,0 14,6
Stone 10,0 - 5,2 21,9 4,1 17,5
Timber 7 - 10 : + 5,2
TOTAL - 1,2 19,2 |+ 3,6 §+ 1,5 6,5 10,9 15,6

* Includes other materials not l{sted above

wWote :

The above excludes variation orders.

% Excems materials used above nllowable, which includes wasta allowance

% Materialas used less than allowable, which includes wastce allowance

RIS &, 1w
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Contracts E and F, in particular, show that less cement, sand and stone were used than
actually put in place (as measured). It is also noteworthy that these two contracts were

completed at a loss!

These resuits would indicate support for the comments made regarding the questionable

practices and reporting by some site quantity surveyors.

Skoyles {1976} states :

"The Bkdzdmg Research Establishment in the United Kingdom has found that on average
twice a5 much ectual wastage occurs than the wastage allowed in the original wastage

estimate’.

This may be interprated as meaning that the original allowances may be unrealistic.

However, site inspections have revealed that there is a serious lack of awareness and

caring amongst management and supervisory staff regarding the utilization of materials
and equipment, This is evident from the wastage of concrste through spillage, broken
bricks, excess mortar, and poor housekeeping of equipment. '

The following are some observed cxémplcs of materials wastage.

None of the sites visited had suitable nor sufficient sforage bins for sreall but costly

items such as clamps, wedges and connectors,
This resulted in equipment lost in construction dirt, and in backfill,

Frequent transportation damage was observed when wheelbarrows were used to transport

BN P 0 S e BT R S AW e o e oL w .
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face bricks, ‘Tiocre seemed fo be a complete lack of appreniation of the umit cos” of
abrick by t¥  worker transporting them (and that also oficn applied to site supervision),

since the bricks were thrown into the barrow with resultant chipping of the edges.
Qbserved cases of criminal waste included :

- Mortar supplied in silos over a period of four months was found to be 118

cubic metres skort supplied. This shortfall was valued at R7 080,

: Que million bricks were short supplied to a large housing contract. It was

-
il
N

"

t. o . found that the truck drivers were removing the top layer of bricks en route

&

3
5
e

from the yard to the site.

In botl the above cases, the builders were recompensed for the shortages by the

Tl

suppliers.

‘The cost of not ﬁa’mta.ining a record of materials storage locations, and poor

housekeeping, is exemplificd by the follewing occurrence :

.An expensive load of reinforcing steet was off-loaded on a vacant piece of ground to
be nsed in au adiacent structure, The ground uext to the reinforcing stockpile was
- subsequently cxcavated for the constructign of a cnlvert, and the excavated matet;ial
dumaped on top of the reinforcing steel, completely covering it. When the steel was
required, it could not be feund and s resulted in the additional costs of ;.rc—ordcring
the required steel and in construction delay. When the original steel was eventually

located it was superfluous to the contractor’s requirements, and was sold as scrap.
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Waste Avoidance - Some applied solutions

A prerequisite for the reduction of losses resulting from waste, is a keen .ease of

awareness regarding their origin, incidence and cost, and a proprietu- interest in

reducing these fosses. -

"The following practices were introdued to help reduce waste.

5‘

An Hlustrated pamphlet, as shown in figure 9.2, was designed aud exhibited at
all the prominent work places om sitss. It helped e6acare workers regurding
the value of the equipment they were using.

Sta&sng storage bins (ref g 11.6) were decigned asd introduced for the
starage, safekesping and transportation of small items of equipment such as
clamps, wedges, connectors, £fc.

Special brick handling trolleys (ref. fig. . 1) were developed and introduced.

These heipest to reduce brick breakege and chippiog 2nd facilitated hendling.

\

A specisl check list was compiled and introduced to emcourage and facilitate

good housckeeping Ref: appendix A,
_ ”

Portable bins were constructed from scrap shutter materis - the storage of
granular materials, This belped to reduce wastage and permitted the salvaging
of unused material.

P

Mortar mixing boards were introduced as 2 standard practice.,
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9
7. Guidance was provided in site lay-out to minimize handling and provide
improved materials coatrol,
r 8. A campaign was introduced to avoid over excavaon, concrete spillage and

trapsport spillage from wheelbarrows asd dumper trucks.

931 Reduction of waste thoon b materials mapagement :

«4.\ g e N
i T OB e il T

In its total concey  waterials management encompasses afftctive systems of planning and
control for the .efen ..31:, of design, specification and procurement; scheduling of
deliveries, packaging and trassportation, recaption and accounting for both materials op

site and materizls nsed in the construction process ie. storage and the snitable

i

protection of all materials before and after completion of the comstruciion procsss.

The zbove holistic and integrated approach requires the co-opcration of architect,
enginecr, materizls supgaiers anc; \'contractor at the early design stage and on an ongoing
basis throughont the comiract. This is seldom achieved in practice becanse of the
* temporary (and often tenuous) mutvally convenient sconomic relationships which exist

between e parties fnvolved in the contract

In practice, the purchasing function is one of the few clements in the toral matcnals
17 management Séer:trum which is effectively implewented. The lack of atteri.a to the
- ather elemenis such as scheduling, packaging and transportation, accouﬁting and storage,

was found to lead to unnecsssary losses

o
: For improved materials wilization, it is essential that materials management commands
i
\““ the dttention of management on the same level as all other management responsibilities

snch as 'organization, planning, motivation and safety.
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Conciosions Regarding Waste

The different types of waste and the circumstances in which waste occars have been
diserissed.  Waste, more so than accidents, is avoidable. The key to avoidance is a
hrightened sense of awareness regarding the cost of waste amongst all employees, and
pasticularly a serse of caring for all the resources in their charge. A 509 reduction

in wastage can in many cases make the difference between a contractual profit and loss,

aod in some cases <.uble the prefit margi.

The chasges introduces on site helped to reduce vwaste and improve contract results.

But the absence of eff4ive measurement procedures precinded the measarement of the

Awarcaess of waste +ill not be achieved maless it is systematically quantiied, It is
srtfore essential to have effective site accounting to help identify the extent of the

lorses as they occur and whils there may still be time to do somethmg to redace them.
Epwever, the size and value of the contrant should always be borme in mind; and &

knﬁynntalways'becosteﬁ'ecﬁvctoinmufhcnzmsaryclcﬁwlcosrtopmﬁdctha

desired measures of maincials uﬁlﬁaﬁon.
The Messurement of Quality

Productivity must include a quality dimension. It serves listle purpose to increass

quantity at the cost of lower quality which s unacceptable to the client.

Quality may be defined as the degres to which a product or service conforms to a set of

predetermived standards reiated to the characteristics that determine its value in the market
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place and its performance of the function for which it was dezigned.

The mality standards in construction are in practice a matier for agreement between
the cwners and/or the supervising architects and consultants (ref. Appendix C, Section

535 Quality assurance is often practiced to ensure quality, but the facts of construction

are that

QUALITY CANNQT BE INSPECTED INTO A FRODUCT; IT CAN ONLY BE BoilT

INTQ IT!

P

In practice every supervisor and worker must bs his own quality assurance officer.

None of the compardes sorveyed maintained detailed records of the cost of rework and

sob-gtandard quality production, This is essential in order to establish a quality
prodectivity fatio, (QP.R)

QPR = Initial cost of product / [luitial cost of product + cost of rework (repair)]

It wil. . seen from the above eqhation that quality measurement canaot be effected

withow a record of the cost of rework.

it is vi(cll to remember that:

Quality is freel Quality mwans caring, Caring for :
- the people working on the site

the materials being vsed

. the plant and equipment used
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- the level of skiils being applied

- the final product
- one’s own and the company’s interests

- the client’s interest

N thec environment

- the community in which we work and live
. It mears having an empathy for all the resources in one’s care, and doing the greatest j
N” good in discharging onc’s responsibilities.
The important changes are qualitative. There is little, if wuy, increase im cost n
;
producing quality work, but the increased pay-off is considerable. !
In order to safeguard quality and ensure that the specified construction procedures are §

adhered to, a series of quality assurance check lists were designed for the different basic
. W such as excavation, formwork and concrete work, Copies of these lists are
shmm in Appcndxx B, Thes; check lists pzoved te be very effective in improving

- quality and roduung rework,
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. CHAPTER 10

THE FINANCIAL MEASUREMENT OF CONTRACT RESULTS

SYNOPSIS

This shapter discusses the contract measures of productivity in current use. The

t
%
:

roanagement information used to evaluate contract status is reviewed.

A composite measure of economic productivity is developed which s based on the
; concept of production value, and a productivity ratio is wsed as a2 total measure of
cconomic productivity and contract performaace. The productivity ratio is then used

7 to evaluate productivity and me.  -e confract results,

' Recommendations are made to ase the productivity rati 5 the basis for inter-company

. - productivity comparisons and the asscssment of national ang regional productivit' aorms,
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THE FINANCIAL MEASUREMENT OF CONTRACT RESULTS

The foliowing are the measures of productivity practiced by the ccmpanies which were

investigated. These will be discussed and their merit evaivated.

Coutracting Turnover per Superviser

This measure is 2 money value in rands and is obtained by dividing the company's

total turnover by the number of contract supervisory personnel
This statistic is not a meaningful measure of productivity for the following reasomns :

The turpover being in money valne is affected by cost escalation and the

depreciation of money, whereas the number of supervisors is a numerical

figure not affected by changes iz money values.

Total turmover includes sub-contractors’ contributions to the final value of a
contract, The sub-contractors’ work usually requires less supervision than
one’s own work; and the proportion of work contracted out will affect this
statistic. Hencr this ratio does not compare like with like, and cannot be

considered a reliable measure of supervisory productivity,

The ratio can readily be improved by reducing the number of supervi~::a. But

this will adwersely affect the span of coatrol, performance, and profits.

Coatracting Turnover per Employee

The contracting turnover as in the above case includes that generated by sub-contractors.

s L

wam
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10. THE FINANCIAL MEASUREMENT OF CONTRACT RESULTS

The following are the measures of productivity practiced by the companies which were

investigated. These will be discussed and their merit evaluated.
10.1  Contracting Turnover per Supervisor

This measure is a money value in raands and is obtained by dividing the company’s

total turnover by the number of contract supervisory personrel

This statistic is not a meaningful measure of productivity for the following reasons :

- The turuover being in money value is affected by cost escalation and the
depreciation ¢f money, wheseas the number of supervisors is a2 pumerical
figuse not affected by changes in money values. e
- Total urnover includes sub-contractors’ contributions to the final value of a
contract. The sub-comtractors’ work nsually requires less supervision than o a

e
one’s own work; and the proportion of work contracted out will affect this -

statistic, Hence this ragto does mot comparg like with like, and cannot be

considered a reliable measure of supervisory productivity.

- The ratio can readily be improved by reducing the number of supervisors. But

this will adversely affect the span of contrcl, performance, and profits.

102  Coatracting Turnover per Employes

The contraeting turnover as iz the above case includes that generated by sub-contractors,
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i Oaly the company’s own employees, includiog staff, are con. dered in calculating this

measure,

§ This, again, is not a meaningful measure, because a variable value is being divided by
a fixed number. The labour force can also vary appreciably in total cost, depending on
the employes mix in terms of relative skills and rates of pay, This measure, also, does

not provide a true comparison of like with like.
13  Own Tornever/Total Site Payroll Costs
value of subcontract work is excluded in this instance. The turnover figure countains

the cost of materials. Materials costs content can vary from one contract to another,

depending on design and specification. Thus this measure, while providing a more

realistic measure of Iabour productivity, must still be questioned as it is not necessarily

practically meaningful.

104  Farnings Before Iuterest and Tax (EBIT) as a Perceniage of Tofal Payroil Costs

Earaings are, indeed, a product of total resources utilization, but not strictly as a

percentage of payroll costs, Consider the following situations,

- A small own turnover cortent and high sub-contractor turnover content, This
can arise in a structure containing sophisticated equipment and services, e.g.
a high proportion of steelwork, special glass, air-conditioning, fire prevention C
cquipment, etc. =

s

7

\\'_' Profit on sub-contract supervision is usually guaranteed. In such a cass, the

company’s payroll, in proportion to total turnover will be relatively small,

3
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Hence in these circumstanczs the EBIT/Payroll cost percentage will be high,
withont apy extraordinary effort or improvements in productivity from the

company’s own staff,

On the other hand, whers most of the turnover is own work, a comparable
EBIT/Payroll cost psreentage will require an extraordinary and improved effort
by all the employees concerned. This is illustrated in the following table 10.1:

TABLE 10.1
COMPARATIVE EBIT RESUL i3

Contract A Contract B

Qwa turnover R2000000 R 8000000
Sub-contract furmover RO R 2000000
Total turnaver R10 000 000 R10 G00 000
EBIT R 60000 R 900000
Cwn payroll @ 30% of own turnover R G600 000 R 2400000

Sub-contract supervision 2% of

sub-contractor’s turnover R_160008 R__400 000
R 760 000 R 2 440 000

Total owa payroll

Ratio
EBIT/Payroll x 100 600000/760000 x 100 900000/2440000 x 100

= 789% = 36,9%

Thus for the same total contract value, contract B will rzalize 50% more ERIT than

= an
.- B
i~
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comtract A, but the contract A EBIT/Payroll ratio will be more than double that of

contract B.

Earnings Before Interest and Tax as a Percentage of Turmover

This is a useful guideline regarding overall eavnings and provides an earning indicator
relative to total turnover. However, it does not provide a measure of productivity which
can be used to compare and evalnate how effectively reso. &s such as manpower,

materials, machinery and money have been used on comparable contracts.

Measurement of Contract Performa: ~¢

The most common measure of contract performance is to comparc costs with the
contract estimate, which is usually the tender price. Success or failure is measured by
the weekly or monthly cost report which compares actual costs’ with estimated costs
relative to income. The assomption is that irrespective of the correctness of the

estimate, a comparison with it will indicate whether the job is profitable or not.

.There are several serious shortcomings in this hypothesis. Estimates are at best

approximate. There are numerons cases whers important elements of cost have
mistakenly bezn Ieft out of the teader. To quote but two:

- In the one case the cost of a R2G 000 roof was left out by a professional

quantity surveyor.

- In the other case the total profit margin was neglectfully omitted from a tender
proposal valued 2t R15 million,
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Therefore to focus attention on meeting the estimates rather than minimizing cost and
maximizing resources utilization may well be directing supervisory attention in the wrong
direction. Often activities which are beivg done below the allowable cost may be the

ones where the greatest cost reduction can still be made.

The excelient performance of management ot one job may fall short of estimate, while

the estimated profit on another job may be surpassed with less managerial effort.
Management Information Regarding Contract Status

Three of the companies surveyed had not made any changes to the lay-out or

information contained in their monthly operating statement in the past fifteen years.

Their statements did not provide a reconciliaton of materials vsage nor labovr cost

recoveries. This information had to be obtained from different documents.

All the companies surveyed possessed computer faciliies. Computer fechnology has
brought about revolutionary chagges in management information capabilities. Experience
bas proved that if paperwork and information systems have not been reviewed in the

past three years then they are out of date, sxcessively castly, and not optimally effective.

In practice it was found that, nsing the monthly income and costs reports to evaluati:
management performance is seldom meaningful, because these reports are often based
on unreliable measurements™, and thus do not provide factual information regarding

contract status.

K f/’i

Se far as profit magins are concerned, site management will apply the philosophy of
’adequate is sufficient’. This can involve the transfer of costs from profitable to marginal
contracts, and the carry over of undeclared profits from a profitable to a less profitable

contract.
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1t is of interest to note the observations of Duffy (1985) who conducted a2 mzaagement
information study amongst 1354 South African managers. He found that they perceived
that 68.5% of their information problems related to information being tao late, too littie,

and of dubious accuracy.

A further shortcoming in the reporting proceduses investigated, was found to be the
delay in report presentation. The delay vasied from six to eight weeks,
This time span in the production of imformation is, indeed, comsiderable. Should
something go wrong at the beginning of the reporting period then losses could continue
to be incurred until the sitwation is highlighted in the report.

The practice of using the estimate as a standard of performancs has introduced
undesirable practices which are often used by site management to produce a satisfactory
interim repott. These practices include urder or over measurement and hence under
or over claims on the client in order to adjust the contract’s incoms to a satisfactory

level.

The ultimate measure of site management performance is now well they use ail the

resources at their disposal,

1t is therefore desirable to be able to apply a composite measure of productivity for this

purpose.

Composite (Total) Measure of Economic Productivity

The measures of productivity, as previously discussed, are either discrete measures which

apply to physical construction activities or specific financial indicators of contract

£
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performance. They do mot provide a total measure of economic productivity which can
be used to monitor changes in productivity, and evaluate both individual contracts as

well as company productivity.

Counsideration will now be given to the development and application of ar economic
measure which will provide an indication of the total utilization of rescurces inputs, and
help to identify changes in productivity.

Perhaps the most important consideration in productivity measurement is that inputs and
outputs should match, should be taken from the same universe and relate to the same

period.

A universal measure of productivity must therefore be based on a single norm; and that

norm is monsy.
Productivity has been defined as the ratio of output to resources input.

The constructor’s output is the sales value of his production; and this is measnred in

moRey terms.

The put consists of maragement, manpower, machinery, plant, materials, supplies and

sorvices, and money for working capital,

Rent, rates, taxes, salaries, wages, depreciation on plant and machinery and countless

other expenses are also incurred in running 4 business,

Ali the foregoing inputs are also measured in monsy.
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Materials purchased are converted by the skill and effort of management, staff and
, operatives, and by the use of equipment and machimery into saleable products -

structures and buildings which represent the sales value meationed above.

; To increase productivity, therafore, requires getting out of a business an ever increasing

ghantity ip terms of money, in refation to that which is being paid in

109  The Concept of Frodoction Value snd the Development of the Productivity Ratio as a

Total Measure of Economic Productivity and Contract Performance

The only productive clement is people. They conirol plant and machinery, vse {and

misuse) wmaterials and services,
Thus ia the course of production three main elements of cost, i.s. input, are incurred.
1 The value of other peopies’ production

This will inciude <

- siub-contractors’ services

- materials
- plant
- services, powe., water, gas, fuel, etc.
2) Salaries and wage costs incurred in one’s GWN PRODUCTION
3) Overhead costs - these zre fixed costs incurred in the running of the business,

and ave represented by P & G costs at site level,

Total turnover, or sales value of production, includes the cost of the value of other
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peoples” production as per (1) above. This cost, including sulvonfractors’ services and
materials can vary widely from contract {0 contract, apd cannot be admitted as a valus

of the productive effort of Cie contractor’s own manpower.

When the value of other peoples’ production is subiracted from contract turnover, then

the balanct * saining will zepresent the PRODUCTION VALUE ie. the productive

' <
K
=
o

_effoii of the company’s own manpower. This value will have tecn generated from the
prodoctive cifort of manpower, plant and machiner; in converting materials intc &
saleable produnct. This production value is thus the surplus which is available for paying

galaries, wages, overhead costs and making a contribution to profits.

BTl

It can therefore be seen that the company’s own economic output is represeated by its
PRODUCTION VALUE and that its input is the manpower costs ie. salaries and wages,

tncorred in the production of this valuz,

Thus, productivity = FProduction valne/site salaries and wages = Productivity Ratio
It should be noted that capital s not been included as an inpnt, since the companies
rescarched were finsnced by the parent holding compary and jnterest will have to be

paid on the capital employed by the site, from site operational carpings.

The following threc Enancial models developed by the author show how changes in .
rescurce uiilization and labour preductivity are reflected by the PRODUCTIVITY RATIO.
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TABLE 10.2

FINANCIAL MODELS SHOWING COMPARATIVE, PRODUCTIVITY RATIOS

2]
.

&

i
-

.

(== B 1]

a

8.
9.

10. Earnings belore Interest and tax

Turnovey

Mateviols and services
Subconiraetlors

Total oufside scrvices (2)+3)
Production value {1)-(4)

Site salarics and wages
Other salaries

Qverheads

Subtotal {(6)+(7)H8)

(EBIT) (5)- (9

11, Productivily ratio {5} / (G}

10-11

A B ¢
100 110 120
45 44 45
25 24 25
o [ )
3 42 50
23 23 23
3 3 3
! 4 4
30 30 30
NIt 12 20
.20 1.33 2.17

Model A skows a zero EBIT result, and a productivity ratio of 1,30. This means that

for every R1,00 paid in site wages and salaries, a production value of R130 was

generated.

Model B shows a positive increase im productivity. The same salaries and wages

produced an extra 10% in turnover. There was also an ixprovement in the utilization

of outside services, which is represented by lower costs of 68 compared with 70,

Materials wastage was reduced and some of the work previnusly done by sub-contracters

was done by own labour. 7' productivity ratio has increased <o 1,83, ie. for every

R1,00 paid in site salaries and wages a production value of R1,83 was obtained, with
a resulting BBIT of 12.

Mrtel C shows a further improvement in productivity and improvement in materials
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FINRICIAL PEREDRMONCE RHD PRODICTIVITY STATISTICS .
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utilization and sesvices. The productivity ratio has increased to 2,17 and EBIT to 20.
It will be seen from the above that the Productivity Ratio is a realistic economic
indicator of changes in productivity,. The ratio provides a measure of all resources
inputs and also takes quality ivto account. Usnacceptable quality will result in rework,
reduce turnover, pfoductioa value, and increase costs, This measure is also valid
irrespective of positive or negative EBIT results. This will be shown in the following

analyses of company productivity Tesults,

In summary, an optimal productivity ratic will result from : increases in turnover at
existing fixed cost levels; reduction in the cost of materials and services; reduction in

the cost of sub-cotractors.

£ turnover increase and reduced coss will provide a higher Production Value; and
when this is achieved with lower site salaries and wages, then it is, indeed, an indication

of improved productivity.

10.9.1 The application of the preductivity ratic as & measuore of productivity and contract

performance

Figure 10.1 shows operational results for a civil contract valued at R1.53 million, This

presentation resulted from the foregoing research. -

The productivity ratio is listed in the statistics as ‘value added payroll’, and the targst
set was 1.43. This means that the contract was required to produce R1.43 of production
value (added value) for every R1 spent on wages and salaries, This was a revised figure
from the 1.23 which was tendered, The resultant cumulative ratio of 0.98 clearly reflacts
the overali loss of RS 233.
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The cusrent month’s operation shows a small profit of R3 285, and this is reflected in
the productivity ratio being greater than 1,0, vis 1,06.

The conclusion to be derived from the cumulative productivity ratio is that insufficient
value was produced for the total resources input, which included sub-coniractors’
services, matctia].é, equipment and own manpower. Subsequent investigations reveated

excess site labour which cortributed to poor labour productivity.

The prescatation shown in figure 10.1 would have been more meaningful with the

addition of maierials costs.

The results format was subsequently revised, and the revised lay-out is itlustrated for
another contract, in figure 10.2. This shows monthly and cumufative results for turnover,

the main cost items, production value, and the productivity ratio.

The development and application of the productivity ratio and revised contract format
proved to be of value to management in measuring changes in productivity and the
effectiveness of rescivces utilizadon.

1092 Company resaliz as measnred by the productivity ratio
/._('

Figures 103 and 10.4 present produciivity resuits for two different companies over
periods from 1975 and 1976 through o 1983 and 1984,

Company A consistently increased turnover in current values, but suffered decreasing

productivity and gross profit percentage, which culminated in a loss for the ysar 1981

This is clearly shown by reference to the productivity ratic which was less than one,
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Company B experienced a drop iz turnover for the period 1975 through 1978. However,
the gross profit as a percentage of turnover was maintained in 1977, and improved i
1978 as did the productivity ratio. This was followed by a loss year during which the
productivity ratio was 0.97. There was an improvemeat in profits in terms of curreat
values; but this ignores inflation. In terms of economic productivity as represented by
the productivity ratio, there had been no improvement i resonrces utilization during the
nine year reference period. This lack of progress in resources utilization and
productivity improvement follows the national productivity trend as discussed in chapter
3

Meney - Measurement ard Control

Axn essential financial control element is that concernsd with preliminary and general
costs (P & G) which accounted for betweer 10% to 15% of total contract costs in the
companics investigated. This category of costs incindes sitz esablishisent and site
clearance, management and supervision, and is usually a repository for any general costs
which cannot readily be allocated to a clearly defined cost centre.

P & G costs are, of course, time depeadent. if the contract vompletion time exceeds
the original programme then additional supervisory costs will be incurred.  Similarly,

early contract completion will result in lower total management and plany costs.

s e MR
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TABLE 103 10-15
PRELIMINARY AND GENERAL COSTS
AC‘I’[JAL“.'S ALLOWABLE i
cowawy | WMBER OF | jiilng TEUR 7O CoveAry
COST Number of | Total for LOSS
Contracts Company
A 10 3 270 coo ~ 10 -1518 000 ] - 46,4
B 10 2 305 Q00 : g - 386 Q00 ~ 18,7
c 10 2 154 60O - g ~ S100 g = 43,2

Table 10.3 shows the P & G cosis for three different companies, compared with the
allowable cost. The figures preseated for each company include their most recent ten

contracts. Only 5 out of the total 30 contracts involved showed an actnal gain on the

allowable P & G costs.

Total company actual cost, howsver, exceeded the allowable in all three companies. The

reasons for the excess costs imclude unvealistic allowables, inadequate cost control, and

programmic over-runs.

10.11 Recommendations

10.11.1 Control

Financial and productior control during the currency of the programme is imperative

¢ to avoid cost over-rups. This can be achieved through the implementation of *zero base’
budgeting and ensuring that the comstruction programme is complicd with.

¢ Baoth site management and supervision shouid be involved in setting up the budget. The
supervisor {foreman) who will be using ¥ & G resources must put forward a plan of

the resources he will require during the different stages of the contract. This plan mt
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inclnde alternatives of providing the service, ie, whether it be in-company or by
sub-contractors, and show a relative cost comparison. P & G general labour must be
reviewed eritically and considerations must be given to work simplification and labour

performance standards.

The separate sectional plans should then be co-ordinated, and discussed by all involved

in their development, with cost-benefit evaluations of a™ proposed expenditure.

The resultant priced-out operational plan built from a "zero base’, ie. siarting from
scratch, will provide a realistic norm against which to control costs. The fact that first
line supervision (foremen) have participated in formulating the plan will encourage their
commitment to ensurc that P & G costs are maintained within the limits of the agreed

budget.

The implementation of zero based budgeting required 2 change it company philosophy
and practice. Progress was siow, but the practice proved to bz beneficial to those

contracts where it was implemented.
Inter-Company productivity comparison

The general accoptance by coatractors of the preduction value concept and productivity
ratio as a composite measwre of productivity, will make possible the introduction of

inter-company productivity comrarisons.

The results can be submitc. 7 in coded form to organizations such as BIFSA, MBA or
SAFCEC where they can be categorized by type of structure, and the results published
in the form of highest, lowest and mean productivity ratio, per structure category. The

contractor can then compare his own results with those published.

. iy e .
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The publication of these productivity ratios will provide the industry with a usefid guide
to pryductivity standards and stimmlate a competitive spirit which will help improve

overall resources utilization, and hence raise productivity standards.

The productivity ratio informatios should be complemented by discrete measures such
as have been discussed in Chapters 8 and 9, which relate to the physical me: «  f
labour productivity, and maierials utilization and wastage. The measures +- "aboms
productivity in particular, have become acceptable to management and supervision, and
are practically nsefui for estimating, and checking the performance of labour engaged

on specific readily measurable activitics such as bricklaying and shuttering,

Nstional and regiona! productivity norms

National and regional labour productivity data are not available; and in their absence
contractors tender on the record of their past achievements or un their hopeful future
mmprovements, This often resuits in a wide disparity of tendersd prices as was shown

in Section 3.2

1t is of interest to note that a similar sitvation exists in the U.S.A. - the country with
the largest Gross Domestic Product (G.D.P.) in the world, The Business Roundtable
Report (A-1, 1982) staress : ’construction productivity data for nationwide use is not
available. The Bureau of Labour Statistics {B.L.S.) productivity data for constructicn,
unlike the data for other indusiries, is considered unreliable by B.L.S. and is not published,
Moreover, @ single measure of productivity, even If accurate, is insufficient for such &
diversified industry as construction. Laogical segments of the industry should be examined
separately and several measures devised for each. This will then enable owners to compure

performance on their projects against industry norms’,

¥
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The above recommendations are, indeed, applicable to the South African comstruction
industry.

The presentation of two categories of data should be considered.

PR UL SEOR———

v
First, discrete data relating fo manpower performance. This should include :
- Maunhours per unit of output .
N
Lofs - Rand value of materials per unit of sutput f
Lo ¥
. « To’al Rand value per unit of output : “
- Project duration. Cs

Regarding the third and fourth clements listed above, the money values, for compararive j» A
F L purposes, over a period of time, will have to be adjusted ¢ an acceptable base in order Y , )
RO

= o allow for cost inflation. i

The second set of data shonld be on a sectorial bas's, which will preseat productivity
ratios for a comprehensive range of construction categories. The use of productivity
ratios will eliminare the necessity for inflation adiustment since ofl the data will he

measnred in money ferms during the same time dimension,

These productivity measures will provide a basis for the realistic evaluation of labour
productivity; provide guidelines for training worksss to produce queity and quantity;
permit contractors to measure their performance against indusiry norss; and provide

a basls for labour remuneration aad incentive payments,

The collection 2nd collation of data may best be done by a private ageacy to ensure

confidentiality, under the asgis of such organizations as ¥ &, the Master Buitders
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Association; and the South African Federation of Civil Engineering Contractors,

Conclusions

The application of the different measures of productivity to coastruction operations,
reveals considerable potential for reduction in the wastage of manpower and materials,

and improvement in overall productivity.

Wastage of manpower is revealed by low site activity ratings which have indicated the

employo ent of excess labowr. Low cffort vatings, further indicate low productivity.

Tt : low levels of performance, excess site labour, ard lost time, as discussed, emphasize
the importance of measurement, so that the wasiage of the most important resource -

manpowet - can be idontified, monitored, quantified, and hence reduced.

The appiication of the concept of prodoction value and productivity rario as au overall
measare of ccomomic productivity coofirms the fact that thers has been little

improvement in productivity in tue construction industry.

Measurement alone will ot result in productivity improvement. Jmprovement will only
be achieved when shortfalls in resource utilization, as highlighted by measurement, are
identified, evaluat~d, and action taken for their elimination. This requires management
commitment to change (for the better) and reducs aspects such as lost time, low effort
ratings and materials wastage, This must be compiemented by 2 general sense of

awareness and caring for the resources employed.

‘The caring ior resources, and the commitment to waste reduction and elimination, must

apply to every one involved in the construction process - management, supervision and

-3
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workers. It is only when caring and commitment is part of a compauy’s culture, that
productivity improvement will become an ongoing reality.
Measurement provides signals, and improvements in productivity will ultimately depend

on the effectiveness of managements’ reaction to the information provided.
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CHAPTER 11

MATERIALS HANDLING

SYNOPSIS

It has alresdy bevn shown that the major portion of the site labour force is engaged
in materials handling. Improved techniques for materials handling can therefore make
a considersble contribution to the improvement of preductivity. Such improvement
thersfore comstitutes an important component of the holistic approach to improved

resources ptilizatfon and overall productivity.

This chapter digcusses the importance of materizis handing and its effect on
constraction ¢osts, The factors which affect materials handling are defined and the

effect of work simpiification and merhods improvement are outiined.

Site observaiions revealed the lack of attention paid to the handling process.
Recommendatiops are made for improvements; and innovations which were introduced

to simplify and economize on materials handling are described, and the results analyzed.
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MATERIALS HANDLING

1t has already been shown that approximately 80% of construction manpower consists
of labourers whose basic work involves excavation, backfilling, moving equipment and
materials, Therefore, since most of the manpower is involved in materials handling it
may be argued that construction is largely a materials handling exercise. Hence, it is
essential that the handlieg of materials is done at least ¢ost,

Additional handling adds to the cost of the end product (the completed structure),
without adding any cxtra value. There is aiso fie copstant danger of damage to the
materials and equipment being transporte { /«hipped bricks, ¢pilled concrete, etc.); and

the value of material being wasted increases cvery tres it is moved or shaped,

Economic materials handling is dependeni on nmawmeross factors, which should be
effectively co-ordinated to provide au integrated systen that will serve the construction

process.

These factors inclnde the following :

- Planning -~ site lay-out

- Materials management

- Good housekeeping

- Methods - work simpiification

- Handling equipment

Site Lay-ont

A key factor in reducing handling costs is a well planned site lay-out. It cam, and

R
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does have a considerable effect on overall construction costs, The lay-out must take
into account the focation of site offices; labour accommodation; the storage of materials,
plant and equipment; location and number of toilets (can reduce lost time); materials
and labour flow lines. Effective planning will help to ensure that all facilities are in the

right piace and aveid baving to move them at a later stage.

A well planned site will allow materials to be stored close to where they will be used.
Internal transport aisles should as far as i3 possible, be level, well maintained, and
should provide the shortest trausportation routes, and ready access fo materials,

equipment, and working areas.

In practice, for example, the concrete mixing plant and cement silos should bs
positioned to castee the shorlest possible route between them and the construction
ateas; materisls should be delivered as close to where they will be used as possible,
in order to avoid double or multipie handling,

Upiftow

The concept of single directional flow without backiracking, should be practiced
wherever possible. This will hele to Liep people and materials moving, withoat the
congestion and delay which occurs when the same pathways are used for movement ia
opposite dirsctions,

String Diagram

Doutit about the shortest transport routes can readily be resolved using a siring diagram,

The scale plan of the site can be monnted on softboard which will allow plastic headed
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pins to be pressed in along the proposed route. A piece of string is thea strung
around these pins along the full length of the route. The length of the string will give
the route length to the scale of the site plan.

The same procedure is then followed for the alternative routes and the lengths

compared to help decide on the shortest route,

Materials Management

Beonomic handling of materials and equipment is dependent on the implementation of
good raterials management practices. This involves liaison with suppliers to package
materiale into umit loads which are readily transportable and can be handled by the
equipment available on site.

Hougsekeeping

Goond housgkeeping can and does simplify materials bandling, and is an importaat part

. of materials pranagement. Tidy and accessible storage of materials simplifies materials

113.1

procural from storage piles and contributes to the expeditious and timely delivery of the
necwmy materials to the work place,

_Z&nt:'.vaﬁon for good housckesping

The housekesping check list, Appendix A, can be used o evaluate the leval of site
housekeeping., The evajuation is dons on a zero defect basis with a score of zero for
what is right ("ves’ column), one for what is partly right (part’ column), and two for
what is wrong ("no’ columu), Site management can thus monitor housckecping levels,

and strive for improveraent. Improvement can also be motivated by introducing an

L) T e e

g
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intersector and inter-site house-kecping competition with prizes.
Work Simplification and Methods Tmprovement

The construction industry differs frora the inanufacturing sector in that every comtract
is unique with regard to location, design, and to some extent, methods of construction.
Tt also differs sinos it is man-driven and not machine-dsiven, 2s is the case in highly
mechanized indusirics. This uniqueness provides a challenge to the contractor to be
innovative in his use of materials and work methods - with the accent on work

gimplification and materials handling,

Methods improvement must be a constant challenge Lo supervisicn and management. To
improve methods involves aualyzing the operation, questioning cusrent practices, and
hence devising revised procedures which will permit the werk to be completed in fewnr
operations, in less time, and at rednced cost without adversely affecting quality.

Basic quesiions to be asked in the course of work simplification are :

- Can the operation be climivated? (The simplest way to solve 3 problem)

- Can it be combined?

- {Can the sequencs be changed?

- Can activities by simplified?

- Can they be mechanized?

. Can jigs or fixtures siplify the work?

The foreman should be sducated and encouraged to simplify the tasks he is respemsible

for. He should constantly strive to reduce the labour content in site operations,

.
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It is appreciated that methods improvement - work simplification - involves innovation
and creativity. The latter cannot be learned by rote, and a high level of effsctiveness

requires an ipnate talent. It can, however, be taught within certain limitations.

Ideally, a specialist member of staff should be appointed to conduct this work, and site

persoanel should be made aware of the need of simplificaticn.

In all circumstances, however, it is essential that the foreman be involved hoth at the
analytical as well at the creative stages of the work. He should be encouraged to
provide as much input as possible, and to develop a commitment to change, and assist
in the implementation of ’his’ ideas. Experience has shown that to simplify the tasks
effectively, the foreman should have sound techuical knowledge. A technically competent

- foreman is heiter equipped to understand the need for and the possibilities of

simplifying the work in his charge.
Bite Ohacryations

Of the sites investigated none could produce a current detailed site plan showiag space
allocation for materials storage nor site trapsport youtes. Batching plants and maortar
mixing stations were found to be far from the working sites whers the materials would

be needed.

No advantage was taken of differences in ground levels to prrmit gravity loading of

wheelbarrows and domper trucks,

Generally there appeared to be little awareness at site and management Jevels of the
importance of simplifying hundling and reducing costs.
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Numerous examples were observed of workers engaged in unproductive work or using
voproductive methods, in full view of foremen, engineers and site management, The
following are but a few glaring sxamples observed during the course of site visits.

- Workers using 25mm and 100mm wide brushes to apply waterproof paint to
3m x 5m concrete panels. This work could have been speeded up by using
300mm wide rollers.

- " Shutters not being hoscd down after a concrete pou. The result is that spilt
concrete sets on the outside of the shuttering - especially on clamps, fmules
and wedges. The stripping operation consequently necessitates chiseiliny and
chipping. This results in damage to the equipment, additional costly lz_:kbout,

and delay in the construcfion process.

- Clesping Wtecl shutter panels by seraping them with clamps, thereby slowing
the cleaning operation and causing irreparable damage 1o the panel face. This
clesning operstion eouldhavebeendouen}grceﬂcdivdyandqlﬁck!ywith
broadfgcadmpms.; |

|
1 .
N s

- Wheelbarrow pmhcrslqucuingatoonarc‘&candmorw loading stations. This
could have been avoided by providisg additionat wheelbarrows which could
have been filled while the full barrows were being pushed to where the
concrete was needed.

- Excavating foundations in the wrong sequence by starting on the outside,
results in extea work when removing thg earth from the inside trenches, Also,
not loading excavated matprial directly into barrows Isads to double handling.
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- Tuefficient placing of concrete in columns, The common procedure is to build
a platform/s (depending on the height of the column) and then to lift the
cincrete by the shovel load in stages, te he top of the column. This is labour
intepsive and time comsuming. The alternative s te use a wheel mounted
bucket lift which is readily portable. The buckets can be filled directly from
a barrow and drawn to the top where the concrete is tipped into the colunmn,
This procedure is labour saving and will reduce concrete wastage which is
mevitable when it is transferred by shovel and stored ;émporarily in different
locatioss,

- Wasteful use of labour in supplying concrete o a ring beam. Concrste was
delivered by wheelbarrow and dumped at the lower ead of an inclined bucket
conveyor. Two laboursrs were employed in shovelling the conercie into the
bucket. Acting on the writsr’s suggestion, a small one metre high vamp wes

y built so ¥ & the arrows could be discharged directly info the bucket of the
coxweyorli"'J This permitted ltho transfer of the two labourers to more productive
work, climinated ons: handling operation, and the waste of concrete which
inveriably remains when it is duinped o bare geound. |

Innovative Work Sivaplification and Materials Handling
The challenges in introducing and managing innovatior: are indeed considerable; and
they are discussed by T L Webb in his papers "Barriers to Innovation in Building and

Consiruction® (1981) and "The Management of Jnnovative Building Technology® (1988).

An economical and praétical form of applied rcseaxch"';?nd development is through

: expcnmentkatwn on a lhimited budget. In practice it involves identifying an area of

concern and then experimenting with alternative proposed solutions without affecting

1t et e T T A LA
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Brick Stack Loading Operation

Advautsgas: - The Biack, oper mads, doss not rguise xay furthar brodiing.
- Cua be placad ia suitabla position for hrickisyer without
further rostacking.,
~ Stwoks, and part stacke, can ba removed to oew iocations.
= Trollay has doubis tha capacity of a builder's whasibarTow.,

Transport
L&
_\%__ FIGURE 111 BRICK STACK CONFIGURATION, LOADING AND TRANSPORT, BY SPECIALLY

DESI(GNE' CK HANDLING TROLLEY
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the conmstruction process. Opce av improvement has boen achieved them the mew

process or technique may be applied in practice,

This methodology was used during the course of chis research and the following are o
some of the inmovations which were developed and applied on two of the construction

: sites which were fnvastigated. B
1161 Brick Handling

The common practice -3 transporting bricks from the stockpile to the bricklaying site :
was to use the standard builders wheelbarrow which can contain approximately 25 |
standard size bricks, The bricks are loaded (often thrown) individually into the barrow
and then officaded (often dumped) and stacked for the bricklayer. Breakages occur
during this handling procedure, and facebricks in particulor, are susceptible to chipping,

This wastage is costly and was mesasured to be in excess of 5%.

A trolley was designed to reduce the handling and attendant damage to the bricks. It
is shown in Fignre 11.1, and is capable of handling a stack of up to 50 bricks,

The following is a2 description of the brick stack and the attendant advantages piovided
by the trolley.

The stack is built on two supporting bricks, This permits the insertion of the trolley
forks under the stack. The only manual operation involved is in buildivy the stack s

shown in figure 11,1, Thereafter the stack i picked up by means of the trofiey, the
twn supporiing bricks placed on top of the stack, whick is then trausported and placed

in a handy position for the brick Jayer. The stack, or pars of the stack which may not

i have been used, can be picked up again without any further manual brick handling and
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. ‘relocated whare required. The two top bricks are then again used to support the brick

.ack in its new location.
Advantages:

- The trolley can easily be pnshed onto 2 hoist platform to it the brick load
to a higher floor iz a multistorey structure.

- Handling the bricks once only and tramsporting them in bulk eliminates
hreakage and chipping.

- The trolley is fitted with pueuspatic tyres which facilitates travessing rough
terrain.
- Maiutenavce on the trolley is minimal, and limited to tyre wear.

Test resuitz showed a raimimum saving of 3% on brick breakage and 40% in Jabour
bandiing cost. The latter cost saving will, of course, vary with the distance of the
work from the stock pile; because of the yreater carrying capacily of the trolley vis-a-vis
a wheelbarrow.

1162 Hollow cement block liandiing

A

Holiow cement blocks are not very resistant fo impact and site breakages run well in

excess of 10%. This percentage far exceeds the average comfract’s profit margin.

Such blocks were incorporated in the foor slab design on one of the <patracts surveyed.
Prsi handling practice involved off loading them manvally from the delivery truck and

el TR R e

e e

Ly F

Y
oL




11"'::'.0'

relocated where required, The two top bricks are ther again used to support the brick

stack in its new location.
Advantages.

- The trolley can easily be pushed onto a hoist platform to Lft the brick load

to a higher floor in a multistorey structure.

- Handling the bricks once only and transporting them in bulk eliinates

breakage and chipping,

- The trolley is fitted with puedmatic tyres which facilitatss traversing rough
terrain,
- Maintenance on the trolley is minimal, and limited te tyre wear,

Test results showed & minimum saving of 3% on brick breakage and 40% in labour
handling cost. ‘The latter cost saving will, of course, vary with the distance of the
work from the stock pile; because of the greater carrying capacity of the trolley vis-a-vis

a wheelbarrow,

1262 Hollow cement block handiing

N\

Hr  w cement blocks are not very resistant to im ot and site breakages run well in

excess of 10%. This percentage far exceeds vhe weré.gc contract’s profit margin,

Such blocks were incorporated in the floor slab design on one of the contracts surveyed.

Past handling practice involved off loading them manually from the delivery truck and
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FIGURE 112 HOLLOW BRICK STACK WITH JOISTS IN POSITION
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stacking them, As and when required, the blocks were loaded onto pallets, lifted by
crare onto the floor slab and then manually sei out one at a time and lined up as part
of the slab construction. It can be appreciated that this handling procedure involved

conciderable labour, time, breakage and resnltant cost.
The following innovative procedure was introdnced,

- The hollow core of the blocks provided the possibility for handling of up to
20 blocks at a time, This was done by threading a joist thropgh the hollow

core, and lifting the blocks by means of a spreader bar attached to a crane,

- End plates were designed which fitted over the ends of the joists, and the
pitch of the joists in the end plate conformed to the designed spacing of the
blocks on the slab, In this way it was possible to place the blocks on the slab
simultazcously and avoid individual hendling and breakage,

- Arrangements were mude with the block snppliers fo stack the blocks oa their
delivery vehicles to permit this method of handling, Figure 11.2 shows a site
siack with joists in position and minimal hreakage, In the top right background
can ba seey several rows of blocks which formed patt of the tored floor slab.

- This innovation reduced the aflowed handling cost for hollow concrete biocks

on this site by R27 000 and more than justified the iavestment in joists, end
plates and spreader bat.

e e e e by AL o S o e i gt ¢ it = i #440men




KIBBLE BEING LIFTED

FIGURE 113 TURNTABLE USED FOR LOADING CONCREYE INTO KIBBLES
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1163 Imyproving crane nidlization

11.5.4

Ry S ] Wiy s . R b

One of the contracts surveyed involved the placing of large volumes of concrete,

Calculations based on concrete loading times of the kibbles to be used, and the crane
cycle times, showed that two cranes would be reguired, but would not be fully utilized
because of the time delay in loading the kibbles from the mixer. Thought was thercfore

given. to reducing the loading and crane cycle time so that one crane would be sufficient

to do the job.

A turntable was designed aud installed at the comcrete mixer delivery end as shown

in figure i1.3. The empty kibble was deposited ¢ 1 one end of the turntable, and the

full one was picked up from the other end. The turntable was then moved through 180
degrees and the empty kibble filled from the mixer while the crane was transporting the
full kibble. This eliminated the crane waiting time for kibbie loading and improved
batching plant cycle time.

Imnovative plant adaptation

Bricks were delivered to one of the contracts on pallets. The site terrain was rough
and sloping, and the established method of brick trawsportation by wheetbarrow was

proving to be excessively costly in labour, time and breakages.

The fact that e standard dumper trnck has a lift and et facility, albeit limited,
stimulated the thovght that the container might be removed and the dumper converted

so that it could handle palletized loads of material. The resultant vehicle is shown in

Figure 11.4,

This vehiclo proved to be very versatile. It had the unique advantages of having a low
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profile, being able to travel cross country, and it served the following purposes:
- Transportation of palletized loads of bricks, stacked trays of moziar, and drums
containing small items of equipment. )
- It was fitted with a towbolt to prc.ide a tow facility for a trailer on which

were transported scaffolding, reinforcing steel and equipument.

The economies regulting from its use which permitted the bulk bandbng of a variety
of materials, and 1... - «d hreakage and spillage, far exceeded the cost of modification

wiich was ¢onsidered to b2 a capital invesiment.
A *Third Werld’ inuovation

The old established - . 3 sf throwing bricks up to a higaer floor in the: abiseace of
2 hoist or ranp +ch part of the South African building scene, tat ir seidom
commands any notice. Brief observation of this practice immediately reveals that it is

dengerous, fatigning, aad costly.

Maay of the bricks in current use have hollow cores. This prompted the design of 2
simple savasted "T" bar which cen be used o lift a number of bricks to any raquired
height by meauws of a rope and pulley systemn, The application of the method is shown

in Figure i1.5,
Transpert and storage bins

None of the sites visited had suitable and sufficient storage bins for small but costly

items such as clamps, wedges and connectors. This provided a secuxity risk, and
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resulted in costly losses of equipment during the assembly and dismantling of shuttering. £

4
”

This equipment is usually stored in empty ol drums or half drums cut across their
width, The drums which were seen on sites are difficult to transport, and the materials

f stored in them are not easily accessible because of the container’s depil,
o
Figure 11.6 shows a storage bin made from an empty oil drum, which is far more "

functional than the half drum commonly founé‘.’_. on sites. Materials stored in these
containers are readily accessible, and the conthiners can be stacked one oa top of the

other to provide economic storage and tramsportation,

S mreat b A iom o deines e snrm

t Scrap angle iron was uwsed to line and reinforce the top edges and cormers.
SR Construction of these bins involved approximately two hours welding time per bin,

amian

11.6,7 Transport trolleys, storage and transport fixtures

Workers wers oftex seen canymg single items of equipment such as a scaffold pole,

a scaffold plauk (usually by two people), a tr&stlc, or a bunch of clamps tied together

with wire.

The introduction of wheeled platforms facilitated the transportation of bulk loads of

suppozrt material, cement aud reinforcing,

The platforms had two rear wheels and front supporting legs, The front end was ftted

-
1
b g

with the female portion of a tow bolt. A tow bar fitted with the male portion of the

X tow bolt, and swivelling wheels, was used to lift the front portion of the platform and

get it mobile and steer it.
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Special bulk storage and racks were designed for steet shuttering and support materials.
These are showa in figure 11.7. It will be noted that the shutter plates are stored on
eud and face to face. This storage method makes for easy retrieval, and safeguards the
shutter face from damage. These racks can be lifted by crane and transported by the

converied dumper track,

R v

FIGURE 117 EQUIPMENT STORAGE AND TRANSPORT FIXTURES

G

11.7  Conclusions

~

Materials handling is a major cost factor in the construction process. ¥t is therefore

incnmbent upon management and supervision to reduce this cost as far as is possible.

This can be achieved through improved planning of the site lay-out and the location of

essential services and matesials.
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Work simplification and methods improvement are important factors in improved
materisls handling practices; and site managements should be encouraged to develop

the mecessary skills in this area of operation.

The poteatial for reducing cost by viewing the coustruction process as a materials
Laodling exarcise is, indesd, considerable. It therefore behoves the industry to research
and improve materials handling methods.

The nocessary research could be initiated at a comference under the auspices of the
CSIR or the South Africen [nstitute of Building, with the participation of all iﬁterested
parties - particularly the contractors’ asseciations and the universities and technikoss.
Such an occasion will ‘provide the opportunity to define the scope and ferms of
reference of the necessary research. The different areas of research could then be
allocated to the rplevant universities that teach building science. This research would
be valusble in engrJering a sense of awarensss at both undergraduate and graduate
level regarding the importance of matevials bandfing, and provide the coastmuction
industry with vailusble developments in this Feld.

3 . - e e g :
g - R AT : T o ad st
N Ny L =
el i




|
|
!
%

\ _
CHAPTER 12
B i
VARIOUS IDENTIFIED PRODUC.VITY LOSSES Be

T S

SYNOPSIS
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Yost Time
Late starts; early finighes

An opiqion surwy conducted amongst supervisors in one of the construction companins
investigated, and confirmed by site observations, indicated that late starts and early
finishes acconnted for approximately 11% of working time, This translated imtc an
eﬁcmmhbomcostofRL4mﬂhonpwmum,wmchmeededthenctpmﬁt
oithewmpmyconccmad.

P

\H*I'hc incidence of late starts and early finishes is not unique to the compazr surveyed.

Stmilar practices were observed in othst companies, thoegh not evaluated,

Some solutions for rcduung tlus lost time; were proposcd during the course of the
cyberastic discussion asssions mﬁéﬁhcd in Chapier 34 sad implemented on some

) mumammwmmmmm

The solusions proposed aed mplemented incinded tae following :
et NR 5
- Stricter control by supervision regarding starting and stopping times. ‘This was
=7 asristed by sounding a warning ﬁw' minyies before starting time,
- Strict controt by szlpcrmwn on abmmtedﬁsm durmg working hours : especially

on large whan sites, kamoﬁm?jcqfﬁ{hcwmksie to do shopping or
wander off the sits,

- Extending the morring fea break % iweuty minvtes, and redwing the Tunch
break 1o twenty minutes. The rusning tea break is in practice, breakiast, when

T By
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some workers ¢ook a mcal because they leave horae without baving eaten.

- Preparing materisls 2. woiz piaes late in the afternoon in readiness for an
immediate start the wnit morning. This particularly applies to artisan’s

TeqUirements.

- Staggering the mortar inixing team’s working time so that they stavt half un
hour earlier and stop half an hour carlier. This will permit brick layers fo
start work timeously. The same principle should apply to concrete mixing and
the supply of 'Readymix’ concrete to ensure that the coacrete placing eams
do not stand idle at start up fime.

Month erd absentesism

I‘hrec of tlie companics surveyed paid their hourly employed workers monthly. Most
ofthmmkmhmdmyﬁomthwpermanent bomes in the rural areas, and were
providéd with hostel accommodaron by their employers,

The monthly pey-out in contract A was made on a Thursdsy, and the sitc was clesed
“wn pntil the following Monday, This long weekend afforded the employees -
particalarly those who were married - the eppostunity to return home to their families
with thgir e;ammgs Many of the unmarried workers remainetl in the hostels,

The rate of absentecism during the week following pay-day was aporoximately 20%
(rcfer to Figare 12.1), Abscntceism on the Monday was exceptionally high being at
times in excess of 30% (refer to 12.2), Many of the absentees were employed in critical
activities such as batching plant operations and shuttering. In practice therefore the site
seldom resumed full production before the Wednesday following the pay weekend. Thus
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three production days were lost per month,

Many of the sites worked a O7h00 to 14h00 shift on a Saturday., Therefore, if a 26
workiog day month is considered then the three days’ loss of produciion represented
11.5% of total available working time. This meant a delay of 1. % wm cv dract
completion time with a resuitant loss to the owners in beaefical occupation i also
meant additional costs in site overheads, 1.e., Prelimipary and General cost (P&G), as

well as the hire costs of plant and equipment during the non-productive site time.
P & G costs amounted to approzimately 10% of contract value,

Contract B included both Civil and conveirional building work. The total number of
employees varied between 203 and 554, depending on the conmstruction stage of the

contract.

The monthly pay-oat was made on the last Friday morning of the calendar month,
Friday for all practical parposes was thus rot a productive working day. The following
Monday, as can be seen from Figuce 123, showed an absentee peak of over 30 %
compared with an awverage of less than 10% for the interim Mondays.

12.1.2.1 Staggered pay days

In an efort to reduce the month end production time lost, the practice of staggered
pay was introduced. This involved different groups of employees getting their month’s
pay on different days of the month. It has been proved that if the number of

employess receiving their pay at any ose titue is relatively small, then the absentee rate

is alea very low.
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Method

It was recommended that the employees be divided into eight pay groups, so that there
would be tyro pay-outs per week during the coursc of the month. At the time of this
recommenddtion the site layout complement was approximately 60. In these
circumstances it was agreed fo limit the pay groups to four and the weekly pay-outs to
one. This now meant that even with a 50% absentet rate on the Monday following pay
Friday, amongst those who received pay, the total site absentceism was limited to 12.5%.
This was a level at which the site ccald maintain production, providing critical activities

such as concrete mixing and placement were catered for.

In the third and fourth month following the introduction of staggered pay the Monday

absentee rate was as follows :

‘Week Commencing MONDAY Percentage Absenteeism

WEEK NO.

August 1 15
2 133
3 115
4 52
5 6.9

September 1 54
2 9.0
3 57
4 100

Oclober 1 9.7

R . 1 //_ e e
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It is noteworthy that the moath-end absentecism peaks follcwing the pay week end are
considesably reduced from almost 40% to 7% and 10%.

Deducting the average dailv mid-month absentee rate of approximately 3%, shows that

the absentee rate following the pay week end has only increased by from 2 to 10%.

Tt was found that the pay-out, because of the relatively swmall numbers, was of short
duration, and did not therefore disrupt production. Employees preferred the procedure
because of the added security against robbery which the iaterim pay-cuts providcd., and
the Emited demand on off-site {ransport fa- .aties which workers used to return to theix
homes. The pay ofi:e administrative load was also spread more evenly throughout the

month,

A year later the site discontinued the staggered pay practice. The reason prompting
the decision was that the sub-contract Iabour, which at this stage of the contract had
mcreased appreciably, was being paid monthly and leaving the site on pay-day. This had
an unsettling effect on the main contractor’s labour, and it was therefore decided to
revert to ope payment ger month for all employees. The Monday absentec rate then
increased to over 30%. The carly Friday stoppage (pay-out at 11h30) and Monday
abseatee rate cnce more resulted in a minimum of two days’ lost production per month.
The discontinuation was thus economically uujustified and could have been avoided by

firmer managsment.
Conclugions
'The annual turnover of the three companies concerned, amounted to R252 million, The

elimination of the production time loss resulting from absentecism (3 days per month

out of 26), would permit these companies to increase their turnover by 11.5%,
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representing 4n additional R 33 580 000 of construction value. To this must be added
the earfier beneficial oucupation by the owness, «nd lience a saving on capital charges
and un earlier return on capital invested.

The conclusions to be drawn are that :

- staggered pay days can help to mzintain uninterrupted preduction,

- The greater the numiber of employees, the greater must be the number of pay
groups.
- The pay groups must be constituted in such a way as to ensure the continuity

of critical operations such as batching plant, cranage, brick handling, ctc.

Waste Resultiug from Scheduled Cvertime

IncHfective planning, excessive down time, and poor manpower utilization contribute to
coptracts falling behind the orogrammed completion schedules, Late completion often
involves penalties payable by the contracior.

In order to make up for lost time, site managemesnt will often schedule overtime. This
practice. is usually connter-productive. The Busmess Rouundtable in their summary
Report (1983 : p. 22) state : "in terms of efficiency, it (overfime) is enormously
counterproductive. It is also a frightful waste of the owner's money, and | »m the stand

point of the industry as a whole, it usuglly amounts to iresponsible beruviour."

A US. Labour Department Study, quoted iz the above report, concludes that :
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- The longer tite hours the more scheduled (normal) work time is lost to

absenteeism.

- As hours increase, so do injuries - not only in absolute numbers but also per

hour of work.

- On a sustained basis, after a workman has completed cight hours of work a day
and 48 hours per week, it usually takes an additional three hours of work to
produce an additional normal two hours of owipui, provided the work is light.
X the work is heuvy, it takes twa howrs of extra work to do & normal hour of

work.

1221 Loss of time due te overtime

The foregoing is supported by statisties from the U.S. Department of Labour.

Figure 12.4 illustrates the loss of productivity as both ths numbers of hours, and the

number of days worked per week, increase.

This same loss is shown in Figure 12.5 but herc the loss is expressed as ap adjustment
factor to productivity performance during normal work hours, It will be seen that this
adfustmeat factor which is negative, indicates reduced productivity with increases in the

length of the noimal work week.

There is liftle reason to suppose that South African labour outputi is more efficient

during overtime work than that in the U.S.A.

Constriction is, indeed, heavy work., If it takes two exra hours to do one kour of
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normal work, and overiime work is paid at one and one-third of normal time, then the

overtime cost of completing the equivalent of one hour’s normal productior is in the

ratio of 2.7:1.

According to the Central Statisticel Services, the overtime worked in the construction
industry amonnted to 8.2% io 1985 and 73% = 1986. Taking tht lower of the two
figures, and multiplying that by the differential cost related te productivity wd normal

time (2.667), the additional cost of overtime amounted to 19.5%.

The labour component is ackaowledged (o be approximately 30% of total construction

cost.

Thus scheduled overtime, which is usually avoidable, added approximately 6% to
national construction costs in 1985 and 3986. The additional cost has been paid by the
end user, and has added grist to the inflation mill.

Mudti-skift work

If 4 contract is to be accelerated then comsideration shonld be given to working two
shifts per day : 06h00 to 14h00 and 14k0G to 22h00. This concept was introduced on
a tunneifing contract that was investigated in the course of this research,

1t was noted that the multi-shift operation demanded stricter planniug disciplines and

tighter scheduling of materials and resources, as well as additionzl first ine supervision,

The latter, however, was cconomically justifed.

The operation, however, yiclded the following benefits :
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- Better return on fired costs such as site establizshment and management.

- Better utilization of plant and equipmeut : doubling the time usage for the

same hire charges.

- Earlier comypletinz of contract @ thus establishing potential for increased

turnover,
- Earler beneficial usag: for cwaer.
- No sacessity for overtime work,

Skills Wastage dee to Empise Traosfers

3kills that have been acquired bv gemeral workers are offen wasted whea they are
transferred o new conracts or reeoiployed aftsr a break in their employment, The
difficulty in, communications becanse site management cannot speak the ethnic langusge
involved, can and does result iz the worker being employed in a capacity where he
cannot przefics his acquired industrial skifls, and is thus wnder-cxployed,

In order to avoid this sitpation an employment record card was designed and
introduced, at company level, as shown in Fig. 12.5. The card contains the worker's
name, identity number aad company aumber. Place is provided for recording the site
on which he has been employed; the period of employment; and the activity in which
he was cmployed, The grade colwan provides for the monthly assessment by site
managemest of the worker’s value to the company. The remarks column is used to
record details of the worker's training and qupalifications, His hourly rate of pay is

recorded in the last column, The record card is kept on the site, and sent to the next
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site when the worker is transferred. The record thus provides information to the new

site’s management which will assist them to employ the worker productively.

Should the worker have been dismissed or left the company of his own accosd, then
the card was sent to the central personnel office where it was filed in employee number

order. This record was backed up by a computer file record.

The introduciion of the employment record proved to be practical and useful in

employing and promotiog employee skills and experience.
The White Sapervisory Syndrome

The South Afvican social and industrial culture has spawned a practice wherein the most
important gualification for appointment to a supervisiog post is the possession of a white
skin. Furthermore, the position of supervisor as exercised on sites in  the RSA
invariab’  invoives the issming of instructions and observing of operations; but doing
little if any physically productive work.

This is in contrast to the practice in first world countrics where the foreman - except
for the general foreman whe is egnivalent to the Sonth African site ageat - is
productively and physically involved in the construction pracess, assisting and working

with his crew.
A, particulaxly bad aspect of the local non-working supervisor practice is that it is now
being extended to black first level supervisors, ie. team Leaders, who are copying the

industrial behaviour of their white mentors.

The resu'tant loss of productivity is readily illustrated and guantified in the following
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example of a ’non-working’ supervisor in charge of a team of six workers.

The first line supervisor is usuzlly promoted because of his depth of experience,
technical competence, and physically productive capacity. In terms of prmduction
potential and capability, this supervisor can often produce twice as much as the average
waorker in the team. Thus the potential productive capacity of the team, including the
supervisor, is at least seven man units, Witk the supervisor not working the team is
reduced to six oan units. Mence the practice of using a non-working supervisor results

in the loss of at Ieast 15% of the team’s productive capacity.

A further manifestation of this syndrome is the practice of truck drivers sitting inactive
in the truck cab while their crew are loading and off-loading., This results in the need

for an additionat truck crew member and unnecessary incresses in transportation costs.

The concept of a non-waorking supervisor, has other negative effects in the black cultural
cavironment. The black culture traditionally tends towards an egalitarian society without
the munerous social stratifications which exist in white socisty. In the physical work
situation alf are ;\'i._;considered equal. In these circomstances it is difficult, if not
imposgsible, for the num-working supervisor to encourage or exbort his team to greater
productive effort. The (cam attitude is: if he doesn’t work, why should we? The
foregoing is reinforced by the comment of 2 black non-working supsrvisor when asked
Uy a white fcreman why he was not pulling up the slackers in his team. * When I go
back to the hostel tonight they will kill me’.

The most conservative estimate indicates that direct labour could be reduced by 10%
by eliminating the non working st line supervisor. The foreguing are some cobserved
examples of the losses that oceur as a result of lost time, overtime, and the

under-utilization of people resources. Their cumulative effect in reducing productivity
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s, indecd, substontial, and it behoves the industry i0 pay urgent attention to the &

= elimination of the practices concerned. ‘
!

125  Construction Management/Consultant Reiationships ¥

i

' . 1 ‘
The construction management team can neither exist nor operate in isolation from the 5&

owner, architect, eagineers and other consuitants, Frequently, however, there is an
adversarial relationship betwezn the contractor and the architect ard/or consultant, The

% reasons for this state of affairs are diverse, ranging from personality clashes te
perception. of professional incompetence.

In all cases of disagreement it is well to bear in mind the words of Tolstoy in his classic
*War and Peace’ ; "When two people argue or guarrel, both are zlways in the wrong’.

ofessional incompetence amongst the contraciors leads to deficizacies in planning and
setting out, to anacceptzble quality and the inability to mest completon dates.

Architecty, and eugineers have in numerous ¢ *%s been responsible for deélays in the
provision of drawings; for incompléte and faulty design; and for drawing aiterations,
which have delayed production and increased cost. There s also an increasing incidence
of a lack of detailed construction drawings from architects, who rely on the contractor's
experience to complete the necessary details,

The following are some iHustrations of productivity losses resulting from professiona’
incompetencs,

The first is the case of a contract consisting of four separate buildings each designed

to contain 20 different columns which differed in cross-section and shape. Ne structural
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or acsthetic reasou could be found for the difference. It car only be assumed that the
structures were designed by different individuals without any the. i for standardization
and overall co-ordinatiorn.

The resultant cost of the formwork maierial on this contract was R10.00/m2, instead of
a possible R1.20/m2 for uniform columns.

The second case relates to a housing project. Seven weeks aiter the completion of the
project the architects called for a retaining wall and sub-soil drains, This werk involved

site re-establishmeat, extra supervision and extra cost for the resultant day-works.

Ounc hundred and twcniy houses were completed without the insiallétiﬁn of air bricks
which were required by the building authority, in spite of the contractor’s timely warning
to the architscts. This amission bad to be rectified after the tepante had moved in with
resultant damage to carpets and furniture. Additionally, there was the extra cost of
repainting.

Other cases include variation orders for additional reinforcing steel (undei-desig;n);
impractical design of beems which do not fit the overall structure; and the condemnation
of spcdﬁc;:i 5 Mtcnal, wiich had to be replaced.

The coatractor finds himself v a very difficlt posion. ¥ he takes the
consultant/ar_t;'h?tcct to task, he risks possibl~ :oprisal in the form of hypercritical
inspection of his own work, possible rejection of completed work, rework, and insistence
of & pressnce on site beyond the contracted time. Al this can amount to 2 cost which
far excceds the delay suffered by the contractor as a result of professional incompetence

cn the part of the consultant/architect,
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1251 Pecormmendations and conclusions

During informal site discussions, architects expressed a desire to co-operate more closely
‘with contractors in the construction process, particularly in aspects such as planning and

work stguence.

{Considerable benefits are to be derived from improved co-operation betweern those
involved in the construction project. This canl lead to . -»ndardization in structure,
mgterials, sizes, less costly labour involvement and improved pianning and more
expedient acthify SPqQUEnces.

Thought should be glvm to convening 2 meeting of representafives of BIFSA, the
Mastes Buildess' Association, SAFCEC, the Insttute of Architecs, the Institution of
Civil Engincers, the Institutior of Structural Engineers, the Association of Quanﬁty
Surveyors sod all othsr professional bodies and owmers involved in the construction
industry, with the purpose of establishing guidelines and a code for co-operation.

The national Cost of mistakes, and Iess than professional competence at enginser asd
consltant architect level, is a matter of concera not only to the mustrusﬁonmdustry
but to the ustional coangmy. It is, indeed, a matter which affects productivity adversely,
and should form the éubject for future research,

Job Size rersus Froductivity

3

Job size, in terms of the cstimated number of man-hours required to complete the
project, can have a significant imnpact on labonr productivity, Clark and Lorenzoni
(1978) have indicated that as projects become larges, they become more complex, Xey

supervisors are spread thin, the lines of communications become longer, the logistics of
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keepig men and materi s at the proper level at the proper times becomes more

@ifffcult. The net result is a less efficient and less productive work force,

This is particularly applicable to the local construction industry, taking into consideration

the excessive span of control at foreman Ievel ard ths available quality of supervision.
The reverss is true ss the job becomes smaller, stmpler, and more easily managed.
The awarentss of this relationship between job size and productivity will encourage

management to plan labour requirements with greater care in relationship to work load,
and subscribe to the policy of working with minimal necessary labour complements,

CMB ~|| .

The ‘successiul reduction of lost time is dependent oo effective supervision; & aritical

awarenwss of costs by management, and a commitment tc reduce wasiage whersver
possible. This roguircs a comstant crifical review of all operations, methods and
peactices, and it is this critical awarencss which will stimulste the development of
solutioion, improved practicss and loss rednction. |
W ' '

The cxamples described are but a few of the diverse losses that occur on all sites.
Constant atiention to loss rﬁuﬁm will help to improve productivity and credte a

dimamwhacinitaoqsrcdmﬁoa)bmmpa;tofthcmxkingm&uremdiﬁe..

company’s philosophy and practices.
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CHAPTER 13
THE MANAGEMENT FUNCTIONS OF GRGANIZATION,
PLANNING AND CONTRCL
SYNOPSIS
This chapter, and those fcllowing, discuss the management functions which are ©.atured
in the model presented in figore 2.2, their effect on productivity, and how they can be
improved. The pr. .ice of these functions is an integral part of the holistic approach.

An analyticai method is presented for identifying functional responsibilities.

The basic principles of planning are discussed. and a practical meshod of activity

|

planning and control is described.

%zreievmtmp:dxofmamgemmmdmdiswsedand a method for the reliable
recording of labour attendauce and Iabonr cost aflocation ace described.
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13, TEE MANAGEMENT FUNCTIONS

The management functions relating to the construction site can be categorized under j
the following five headings : E
T :
- Orzanization 3
- Ting
- Control
- Communication and participation ;
- Motivation 3
This chapter will dea! with orgavization, planning, and comtrol. The function of
communication and participation, and of motivation, wiil be dJscussed in chapters 14 and %
15 respectively. ;
:
131  Orgenization ?
._ |
Organization i a framework which defines a set of relationships and activities which ]
is recognized by all the individuals in the group, with the objective of attaining specific. ;
goals. Organization encompasses the people in the company; their range of authority -3
and responsibility; their relationship with one asother; their method of comamnnication; §
and their co-operation and the co-ordination of their activities to achisve a common ;
-
B 132  DeBuition of Mansgement Respouaibilities and Functions |
10 !
One of the productivity inhibitors the anthor idenfified cn sites he investigated was the '
%J absence of a clear definjtion of responsibility and functions of site supervisory personnel. ;
|
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This can and does result in the duplication of some and neglect of other important
functions, These funetions include plaoning, comtrol, purchasing, scheduling, and
communication. The latter applics to information regarding construction activities to be

completed, and feedback information regarding the progress of these activities.

Several projects were investigated to establish the organization and management patterns
practiced; and their efficacy was evaluated by using a functional analysis charting
technique.

Functionad analysis

Figure 13.1 shows a Functional Responsibility Chart which was used fo survey a building
contract involving concrete structures, brickwork and specialized engineering sub-contract

services.

‘Ihccbartmsmdinthefeﬂuwingzﬁmcr:

The name of the responsible person is writien in the left hand colurm under the
heading *RESPONSIBILITY. A vertical column is provided for cach of the iain

functional comtract respoasibilities,

The circles on the chart indicate the responsibiliies which should be discharged by
the different levels of supervisors and site administrative persoanel This is a
management decision. The bottom of the chart provides space for notes on the medium
and source of information to be used, and frequency of action, Crosses on the chart
indicate the actual active rcspox_nsibﬂity exercised by the person concerned. Thus a cross
superimposed on a circle shows that the responsibility is being exercised at the level

identified by management as being appropriate. A cross without a circle indicates that

L -; i e

'&_:I.'-

Y

CE R e KR e T e

RRTS PR IEVRE TS VR -

R

By



134

the responsibility is being exercised by the wrong person; and an empty circie indicates

that the function is not being atteaded to,

A review of the completed chast shows:

whether the responsibility is being exercised at the correct level

- duplications in functional responsibilities

essential fumctions for which no one is taking responsibility.

Discnssion of sife chservations

A comparison of the actual and model functions in fgure 5-2 shows a bad casc of
“control from abowe®; with the sitz= agent trying to do everything himself, and not
delegating suffictently to his assistant and staff. Tt is noteworthy that he complained
about having too mnch 2 do, and too little time to get out onto the site. There is also
a multiplicity of finctional dupfication, and a complete neglect of the education/training
fonetion. Paradoxically, but not surprisingly, there were numercus delays because of a

lack of resources, - timely suppiy of materials and equipment.

In these circumstances it is therefore noi surpricing that this particular contract was
underperforming and recording a low productivity ratio and as unsatisfactory profit

margin,

During discussion with site management it was agreed to bring functional responsibilities
maore in line with the model sitnation, This resuited in improved placning, better Iabour
control and hence productivity, and a reduction in waiting time due to the more timeous

supplies of materials and equipment,

m - -_.
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A review of the functional responsibiliies on two other contracts, using the forsgoing
fonctional resy~nsibility charting method, resuited in a reduction of mapagerial personnel
{not supervisurs), more direct lines of supervisory 2nd managerial communications, and

the more effective discharge of managerial conmractusl functions.

=& use of the Functional Responsibility Chart thus provides a means of ensuring that
the rmsponsibilities for the importart functions of planning, resowsces control and

communication, are clearly defined and their cxercise monitored.
The Planping aud Control I'unctions

PLANNING is deciding what to do.

CONTROL is assuring that desired resuits arz obtained,

Anthony (1965:11) suggests that plauning and control are parmt of an inter-related
functio;, and quotes the example of budgetary control to support his thesis,

*This process involves a recurring cycie of activities. The cycle starts with the preparation
ang approval of  budget whick clearly is a planning activity, But the budget is also used
as # basis for controk indeed, many contend ihat the budget preparation actiity & a
principal means of achieving control. During the budyet year, many activities ‘ocour that
clearly Jit the dofinition of cuntrol but, simulianeously and as part of the same process,
there may occur an activity culice budget revision, which is planning. In shor, planning
and corirol activities are so closely intertwined in the budgeting process that to describe

each of them separately is not only difficult but pointiess’.

Figure 7.1, Chapter 7 showed that the pianning function is the starting point in a

control system which facilitates dscision making, and is the essential precurser to
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effective action and the avoidance of resources wastage,

wianning must be viewed as an all embracing discipline, and not one which is merely
the responsibility of senior management. For a cormpany to succeed, planning must be
understood and believed in at grass roots levels where it must be implemented; and

these levels must include foremen, chargehands, team leaders and artisans,

Developments in computer technology and the infroduction of micro-computess have
facilitated the on site use of critical path planning and PERT (programme evaluation
and review techniques). It was found, however, that the use of the computer seldom
extended to the operational level of planning labour activities and requirements, and
the scheduling of materials,

The Business Roundtable (1983) emphasizes that lack of adequale planning has been

identifizd as a demotivator and a cause of delays.

Initially the delays may be frustrating, but it does not take long before the delays are
accepted as the sorm.  The workers may thereafter resent having to improve their
performance when the dclays are climinated. An adjustment period follyws, and this
can prove to be very costly.

Koontz (1958: 49, 51-57) emphasizes the creative and innovative possibilitics in planaing
in his Principle of Alternatives ’..dn every course of action altematives exist, and
planming invoives the selection of the aliernative course of action which will best enable
the enterprise to realize its goals’.

This is, indeed, applicable to construction activities. No plan ig finite, All plans must

be reviewed regularly and, if nceds be, updated io mest current construction
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PLANNING ELEMENTS OF THE CONSTRUCTION PROCESS
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requirements,
133.1 Planping elements of the construction process

Figore 132 has been designed to illustrate the main planning elements of the

constructiva process.

Planning can be subdivided into two main categories :

- Managerr<nt Planning
- Qperations Plagning

133,11 Mznagement pianning

Yhe most important management planring fanctine is to decide upen 2 clear divection
for the orgasization. Thic is done throngh the medium of swategic plamrmg. Strategic
planning is the process of defining objectives, deciding on the resources required to
achieve the desired objectives, and developnig a strategy to acquire and effectively utilize

these resources.

Applied to the conmstruction project it involvés the development of a construction
strategy, and determining the resources required to complete the project on time, within

allowsd costs, and to the specified guality stancards.

The planning includes the establishment of a snitable organizational structure, a project
plan, cash flow projection, sector plans, site lay-out and materizls handling methods, and

establishing the plant and materials requirements.
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This work is usually the responsibility of the contracts manager and site agent, who

may consuit with his foremen and Quantity Surveyor on the details of the different
plans and programmes. These will now be discussed.

13.3.1.2 Overall project plan

The overall project plan requires the setting out of the sequence of the required
activities; their commencement and compietion dates, and hence the overall duration
of the construction programme. This plan then provides the basis for the sector plans
and the resourcing of the project with regard to plant and equipment, labour and

materials,

Site observations revealed that the overall project plans used on the various sites varied
from simple bar charts showing the duration of the different phases of construction, to
sophisticated computer print-outs which presented the overall plan schedule in both
gfaphical and tabular Yorm. The computer gsuerated plans showed the earliest and
latest starting and finishirg; dates for the individual phases as well as the overall project.
The latter is a standard requirement by managing architects/consultants in the industry.
The extent and quality of the plaaning regarding other aspects such as cash flow, activity
deiails, resources requirements, and materials procural and scheduling, varied from

sketchy to nop-existent.

13.3.1.3 Sector plan

The overall project plan {depending on project size) is subdivided into sector plans,
and the sam methodology is applied to establish the necessary time dimensions for
the plan’s fulfiflrent. In practice it was foumd that this planning was done on an ad

hoc basis, with the ~esult that some sector activities were found to be behind the

Y




~

76804

68ea8

59690

4009a

3008

29200

12a6a

IN 187089 RANDS

1 2 3 4 5 6 7 8

TIME IN MONTHSIiZ2

FIGIURE 133 CASH FLOW PLAN "S" CURVE

C’\

W

10

1

12




-~ . e N it R T S S R

13.9

scheduled programme, The main cause of delays was found to be the timely procural
of materials and equipment. A further comtributory factor was the absence of

architectsfconsnitants instructions.

i3.3.1.4 Site lay-out planning

The importance of site lay-out in controlling and avoiding wastage, and facilitating
materials handling, has been discussed in Chapter 11,

133.1.5 Materjals handling

The principles iuvolved in materials handling, and some recommended methods, are
discussed in Chapter 11.

13315 Cash (income) plan

The programme derived frout the overall project plax provides the basis for the cash
flow plan. This is best done by projecting income in terms of the value of completed
work for both the earliest and latest allowable completion dates for the different phases
of the project. The resultant two ’S* curves with a common starting and ending point
(refer to figure 13.3) show the boundariss of value and time within which it is planned

to receive cash for completed work,

The actual progressive cash flow is plotted during the course of the project, and if the
plot is within the perimeter of the curves, then the project is within the planned
completion time. If the plot is above the top line then it is an indication that the
contract is ahead of schedule; whilst a piot belaw the bottom curve will indicate that

insufficient work has been completed for the contract time ¢lzpsed.
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Ouly one of the companies surveyed used this method of cash flow planning and control.
Two companies used a straight line graph showing planned cash flow on a time base,
and plotted the actual against it. Another company budgeted turnover and readjusted
this budget quarterly on the basis of actwal twrnover achieved. The results were
maintained at head office, and site information was limited to overall confract progress
against programme, The straight line method of projecting cash flow does not show the

limiiing parameters as does the above °S’ curve.

13.3.1.7 Operations planning

Operations planning involves the trauslation of the overall plaw inio specific activities
to which labour, materials and plant resources are aliocated. The planning time scale
is of a relatively short duration, extending over a two weekly period, and being updated
weekly, and if neesds be, revised daily,

It is essentially a site activity which involves the site agent, engineer, foremen and first
Bize supervisors. The involvement of the lower echelons of supervision is most important
since it affords them participation in the planning process and encourages a scnse of
commitment to the plans formulated.

It was found that the foreman was seidom involved in activity planning and particularly
in the planning and procural of the resourses required to accomplish these activities,

Generally, he relied on instructions from the site agent.
The duration of an activity is dictated by the overall programme, and the duration, in

turn, dictates the guantum of resources which must be zpplied to meet the tizae
discipline invoived.
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Effective operational planning cannot be done without premeasuring the work planned,
Premeasurement provides infermation regarding work conteat, and this is essential for
the economical resourcing of the activity in terms of labour, maierials, plant, machinery

and services.

On the sitzs investigated, there was a refuctance amongst site agents, enginesrs and
quantity snrveyors fo premeasure work, and advise foremen and lower level supervisors
of the time allowed to complete a specific activity. One foreman commented: °7 rmust

beg for the allowables so that 1 can tefl my workers when fto finish’.

The rcésons for the reluctance can be atiributed to imertia, znd a lack of awareness

of the importance of snsuring the effective utilization of manpower.

13.3.1.8 Site manpower planning

Anslyses of site hourly wages and monthiy salaries, excluding sub-contractors, have
shown that these amount to approximately 30% of contract value. These substantial
costs can and should be monitored and controlled, and the basis of control must be

careful planning for the better use of manpower.

133181 Site observations

Generally, site manpower requirements were nlanaged on a macro basis relative to the
project programme and anticipated turnover. The planning was uspally recorded in the

form of a histogram, the peaks of whick formed a Gaussian curve.

Investigation of a number of projects showed that little if any detailed plznning was
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donc to ensure the availability of adequate site peisonnel of the required technical
disciplines and the appropriate ratios of skilled toc unskilled workers, In these
circumstances employee complements oftes relaied to anticipated peak work leads which

seldora materialized, and resu! - in excess site labour,

Thus, little appears to have changed since the report by Cortis et al {1962), which
stated: *Builders are generous in their pssessment of th> size of the labour force which is

reglly necessary to compleie building projects.’

An cxample of the foregoing relates to a contract which iacluded the laying of
2 000 000 lricks. Brickwork, in this case, was pot a critical aciivity, Thirty-two
bricklayers were employed. At an average production Ibvel of cnly 300 face bricks per
day, the work programme could have been completed iu time by 22 bricklayers. Yet
the foreman insisted on the larger complement "to cope with the additional work WHEN
IT WAS AVAILABLEY,

Wi;enaskedhnwmanybﬁckhmhgwouldcmployinhispmonalmpadtyasa
sub-contractor, he replied : %2, This is but one éxample of the lack of caring for
company resources which the aithor came across on some of the sitcs whick were
investigated,

13.3.1.% Establishing economic labour cwmpiements

The following actions must be taken to cstablish and mositer economic labour

- Define the activity and premeasure the work to be done in terms of skilled and
unskilled labour. |
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“ Establish iabour allowables per umit of work to be done.

- Establish the time allowed for the activity.

- On the basis of the foregoing, establish the size of team, Le., number of skilled
and unskilled workers to ensure that the team’s work is balanced with

minimum, if any, idle tirse awcongst team members,

Yhe resultant planmed team complement, completing the activity in the allotted time, or

soong+, il ensure full labour cost recovery - and possibly a Iabour gain,

The practical application of this planning discipline is described in the activity
production plan, section 13.3.1.10.

The labour complements established provide a basis for control and, as will be shown,
also provide 3 produclion norm for the application of a monetary production incentive

plan which is discussed in section 15.8.2,

The foreman is the person who, in practice, has most influence on the size of the labounr
force, but he seldom resources activities according to lbour allowable standards, The
reasons for the absence of detailed labour planning are thet it is seldom a set company

practice, and that labour allowables are not readily available o the foreninn.

A further contributory factor to the employment of excess labour is the acceptance by
white supervision of low levels of performance from black workers (part of the South
African paradigm); especially in view of the fact that while they (foremen) are
responsible for the comapletion of the work, they are not personally accountable for

paying the workers’ wages. In these circumstances they have no real inerntive to reduce
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labour. ;

The additional labour thus increases costs and the stpervisory span of cuntrol, to the

detriment of supervisory effectiveness and profits.

133.1.10 Activity production plan

"The activity production plan is a practical extension of the overall management project

plan, and scts out the activities and time span in which they should be completed.

The absence of effective activity production plans on sites, prompted the author to
demgnand spply a suitable planning sheet to simplify the required plawning fimction.
This form i shown in figure 13.4. Tt provides for a fortnightly production plan, which
s rovisod weekly, # week in advance. The planning was done at forcmen level, and
chtcbod and approved by the sitc ag=nt or engineer. It was compicted i dnplicate,
with the original bemg retained by the furcman and a copy kept by the site
smgincer/agent.

Vg

A 3G
) _:‘_"4-}.

The plamning sheet provides for activity description, cost centre ideniification or
compiuter reference, the labour aliowzble and completion time. Provision is also made
for resource reguirements. These may include any special labour, materials, equipment
and services. The latter may concern cranage, fhuttexing and support equipment which

can be planned for provision on the days required,

The allowed time for every activity is shown in the form of a bar chart, The extent

of the completed work is shown iu the same way. Allowed labour team size and team

i e e iR TG S

hours are established per activity as discussed in section 12.3.1.9.
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As soon as the weekly production pian has been agreed to (this is to be on a specific
week day) the foreman advises the team leader of the activities that are to be completed

during the following week.

The team lsader records the details and time schedule of these activities in his diary,
prefecably on the back of the day's page. Should there be a fixed time discipiine for
the start of any activity, then he will record it on the front of the page against the
relevant time, Thus the diary provides 2 medium of communication and control

Site management control is exercised during the daily inspectiors oy the sife
sgest/enginger. Progress i revidwed in consultation with the foreran and botk mark
om their copy of the planning sheat the extent of completed work.

This practice provides gn ongoing check on production progress and permits positive
action within hours of an activity falling hehind schedule, B
Dadly site inspection, plus the information obtained from the supervisors’ production
diarivs (refer to Section 8.7.1) permits site mansgement to MAKE THINGS HAPPEN

more effectively,

This practice subscribes vo the concept of proactive *Guidance Management’ as opposed
to reactive *Corrective Management’, The latter is the only recourse where information
- regarding under-performance is only available retrospectively.

The form slso provides for a weekly labour cost reconciliation,

Thus the one form, withont any transcription, provides for;
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- Planning

- Work Progress Control

- Labour Cost Reconciliation and, above all,

- The development at foreman level of a greater semse of awareness and

comunitment to confract progress and resources utilization.

The Business Roundtable Report (A-6, 1982) sstimates that model planning and
scheduling can help reduce constrirction time by 10% with a 3%'® saving to the owners.
it will be instructive to quantify the applicable savings which can be achieved in the
South African construciion industry from the more effective application of planning and
scheduling procedures. The savings should be substantial, and will justify a detailed
study.

:13.3.1.1). Maferials plagning and scheduling

Ax essentisl contributory clement to the maintenance of high prodnctivity is the timeons
supply of the vecessary materials and eqguipment,

The Business Roundtable (A-6, 1982 : 4) surveys have concluded that 6% of labour
costs could be saved if all materials and equipment were avatlable at work sites when

needed.
It was found that the scheduling of suppliers’ deliveries is an often neglected function.
All too often it is left to a head office buyer who, at best, can only follow up orders

in accordance with the original requested delivery date.

Construction programme< must be fHexble to accommodate any changes which may

This was the Ievel of contract profits during the period of this research.

R
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occur resulting in possible delays, or advances in progress. The follow up amd
monitoring of supplies must therefore be able to cater for changes in the rate of
progress. Hence following up and scheduling of deliveries should be the responsibility

of the site.
Control

The primary function of control is to achieve operational objectives. These will include
the contract programme, costs, and quality. Management systems provide a necessary
adjunct in exercising control, but they cannot supplant the function of decision making
which is the responsibility of site management and which is essential in exercising
conirol. Control must be positive, flexible and encourage initiative and creativity, Rigid

control can stifle participation and act as a productivity inhibitor.

Managerial comirsl

Management's most demanding responsibility is to implement decisions taken and agreed

upon; in other words, TO MAKE THINGS HAPPEN,
This can generally be achieved by management in two separate ways.

- Management by exception ~ Reactive; corrective action

- Guidance management - Proactive; creative and preventive action
Management by exception

Management by exception involves concentrating on the deficient operations while paying

littls attention to the operations that arc going according to plan. This, in fact, means
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waiting for things to go wrong.

This is 2 reactive and consequently negative philosophy. When something has gone

wrong two clements of loss will result,
The first loss will involve the cost of rectification, the lost time, aad the spoilt materials.

The second loss element is the loss of potential gain sesulting from mot optimizing the

operation throngh positive gnidance management to ensure best results.
Guidauce mansgement

It Las become clear that on the basis of these nvestigations improvements in productivity
stem from a positive, proactive, approach. Such an approach and philosophy is the
cancept of GUIDANCE MANAGEMENT, and the writer’s approack to finding
solmions to the problems encountered is based on this.

Guidance management means making things happen effectively.
It includes creating the conditions in which people can optimize their efforts. It means:

- Effective planning

- The removal of all demotivators
- The provision of the necessary resources to get the job done effectively and
expeditionsly. This includes the timeous provision of information, materials,

toels, plant and services and manpower.

Guidance menagement involves positive leadership. It involves CARING: caring for
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the resources entrusted to ome; their offective utilization; rthe guality of the end

product; and service to the customer and all associates,

Howcvcr,. we live in an imperfect world and things will, from time to time, go wrong.
When they do it is ap occasion to ask ’hard questions’ and to PERSIST UNTIL
ANSWERS AND NOT EXCUSES ARE FOR : HCOMING. It is important to establish
the cause of the error - to go back to the point of deviation from the planned coutse.
Rectification means getting it right, and it cannot be right if errors are retained in the

course of rectification.
Labour control

The larger sites surveyed employed full time Iabour cost allocation clerks, whose function
it was to visit the working areas twice daily, check attendance by counting heads, and
record the pnmbers working against the cost cemires concerned. On the smaller
contracts this work was done by the time derk. The reliabifity of the resultant
information was questionable. There was a considerable amount of mobility on the sites
by those engaged in moaterials handiing and provision of services; and cases of collusion
beiween absentees and time clerks who falsified aftendance records were brought to the

author’s attention.

The production diary discussed in section 8,7.1 provides a facility for establishing reliable
attendance records and Iabour cost allocation. Each diary has an ’attendance record’

sheet as shown in fignrs 8.5, This is completed daily by the team leader who records:

- the presence or absence of his team members

- the cost reference number of the activity they are working on.
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The team’s bonus which is discussed in chapter 15 is affected by the number of workers,
and it is in their interest to cormplete the work in the shortest time with the lowest
labour input. It is therefore most unlikely that attendance records will be falsified, This
method of Iabour control has proved to be reliable and has resulted in the elimination
of the cost allocation clerks and reduction of administrative work on the contracts where

it was implemented,

Administrative control

There are continuing and accelerating advances in computer technology and applications

to the functions of planning and control.

During July 1987, the Institute of S.A. Architecis, the S.A. Institution of Civil Engineers,
the National Building Rescarch Imstituts, the S.A. Federation of Civil Engineering
Contractors, the Institute of Land Surveyors of the Transvaal, the Association of
Quantity Swveyors, the S.A. Instimte of Buiiding, the S.A. Institution of Flectrical
Eungincers, jointly convened the PACE conference. The conference theme was "New
horizons through the use of computers”, and some 64 papers were presented. Their
contant was exciting and innovative, and provided a state of the art presentation in the

RSA.

Professor T L. Webb in his review of the proceedings states :

Mn the South African context, and indeed in any third world developing country, the
selective and rafional use of computers will be particulorly pertinent and valid because of
the responsibilities that have (o be bome by a relatively small group of technologically
competent professionals needeé to meet the growing and otherwise unattainable skilled

manpower requirements of these communities."
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Computer programmes are cwrreatly available for :

- Qnuantity surveying
- Project planning and progress control
- Cost recording and project status reporting

- Labour resorz=: allocation.

The reductions in the cost of hardware makes the application of computer technology
at site Ievel increasingly feasible. This now presents an educational challenge to site
management to become compnuter literate so that they can put the available programmes

to effactive use in the quest for productivity improvement.
Conclnsions

Site investigatious revealed the absence of 4 dear definition of site responsibilities for
the functions of planning, comirol and communications, A review of functional
responsibilities and their defivition resulted in greater managerial cffectiveness with

fewer site staff.

The planning elements of the construction process were defined, and it was found that
site activity planning was done on an ad hoc basis, as was the allocation of labour to

construction activities.

An activity production plan was invoduced which involved the discipline of labour
allocation based on work values. The planning sheet provided information regarding
progress control, labour cost reconciliation, and provision for the timeous follow up on

materials, equipment and services requirements. The itroduction of this plansing
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discipline focussed the attention of foremen on the timeous completion of activities.
It also stimulated a sense of awareness of the cost of labour and the importance of
the provision of the required materials and equipment to avoid production delays.

The principles of control were discussed, and the importance of the application of
guidance - proactive ~ management was stressed in finding solutious to problems and

achieving objections.

Labour control was facilitated by the use of the pruduction diary. The recorded
attendances of workers proved to be reliable, and the procedures employed heiped fo

reduce the cst of employing allocation clerks.
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CHAPTER 14

COMMUNICATION AND PARTICIPATION

SYNOPSIS

Effective communications and real participation are impertant componenis of the holistic

approach to rescurces utilization - in this instance, manpower.

‘This chapter discusses the practical aspects of communication and participation; and the
contributions which employees can make towards eliminating iuhibitors and developir. -

and introducing innovation.

The benefits of introducing a mission statement are set out. Employees perceptions of
their position In the industry are discossed; and two practical methods for improving

communications are degcribed,

The concept of the cybemetic discussion session is introduced and ilustrated, and the
results of the discussion sessioms are preseuted in the form of a "Building and

Construction Site Vade Mecum®, ref, appendix C.
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COMMUNICATION AND PAL~ "CIPATION

The operations within an enterprise such as construction involve the application of
different technical disciplines. Thue there is a high degree of interdependence and the
conscquent necessity for effective communication between all concerned. Witbout this
there cammot be effective and productive participation by the individuals who arxe

involved in the project.

The author believes that if you canoot communicate with the worker, then you cannot

do much to change his work attitudes or your own.

One of the hasic conditions for the success of group sndeavour is the subscription of

the individuals involved t0 a common objective.

This chapter reflects an investigation of this statement and proposes more effective

means to stimujate the individual’s participation in, and contribution to group endeavour.

The Miysion Statement

None of the five comp.unies investigated had a published ¢redo or mission statement.
In these circumstances it is likely that the employee’s prime objective will be his

earniogs, with little concern for matters such as :

- quality
- the client’s futerests
- an awarczess of the fact that the construction industry provides a service to

the community
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.
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- cariag for the company’s resources.

The writer consequently drafted a mission statement for one particular company, (see
Appendix B) to define (and in some cases to remind employees of) the business the
company is in; the philosophies to which it subscribes; and the desirable attitedes
which will assist the enterprise to achieve its mission. This statement was accepted by

management and cirenlated to all staff,

The publication of the document had a salutary effect on senior staff, It promoted a
discussion which provided clarity, and heightened their awareness regarding their
relationship to the company, and the company’s relationship to the industry and the

community wiich it serves.

Tais greater uaderstanding of the company’s raison d'eire filtered down to the lower
echelons, and the feedback received indicated some champes fur the betfer in site
management attitisdes towarils their responsibilities and the etifization of the company’s

resources.
Diserepancies im Job Perceptions of Supervisors and Employees

Successful commmunications result in a consensus between managers and their employees
regarding their perceptions and understanding of the job to be done. American studies
by George Odiorne (1981) and his associates based on 1840 patterned interviews showed
that there was only about 75% agreement between manager aud employes regarding the
employee’s job content. This discrepancy is illustrated in ¥igure 14.1. The American
situation, when compared with that whiéh applics in the South African corstruction

tndustry, has two distinct advaniages:
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- Firstly, the average level of education discursed i Chapter 6 is considerably
higher in the US. than it is amongst empiovees in the construction imdustry

in S.A. who arc predominantly black.

- Secondly, the US., for practical purposes, enjoys a common langvage. The
majority of the South African black construction workers, as has been shown,
are hardly literate, and possess only a fragmentary understanding of English
andfor Afrikaans, while management has Little or ao knowledge of the black

languages in use on site.

in these circumstances it is cssential for management {o make every endeavour to
improve communications and the job percepiions of supervisors and employees, This
involves an awareness by managewent and supervision of the problems  involved,
understanding, patience, and continuing education of both supetvisor and employee in
the mastery of langnage and the trapsfer of technical skills,

Black Employee Perveptions of their Position in indu;try, and Formulae for Achieving
Imyroved Productivity |

The perceptions by employees of their employers, the industry and free enterprise are
impirtant factors to be considered when developing programmes for participation and

motivatioa.

The University of South Africa (UINISA) School of Business Leadership conducted an
investigation entitled Froject Free Eaterprise (1984) which was published in July 1984,

and dealt with black employze perceptions of the free enterprise system.

Table 14 sets out the perceptions of the different imcome groups as to how
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productivity can be improved.
TABLE 14.1
FORMULAE FOR ACHIEVING IMPROVED PRODUCTIVITY
ACCORDING TO INCOME
LESS THANI
FACTOR HRUO PER | H26D ~ | R400— [ R700 — A1 000 — | R1 500 —| P2 000+
MONTH R399 AB99 R999 Rt 498 | A2 560
Battar tralning 42% 42% 46% 40% 36% 0% 28%
Mora machines T% 7% 5% 10% 10% 19% 22%
Longer hours 2% | 13% 8% | 15% 9% | 8% 8%
Improvad salaries 39% d6Y% 3% 29% 27% 25% 21%
Stall motlvation 3% 2% 4% 8% 18% 18% 21%

SOQURCE: Project Free Enterprise (1564)

It is noteworthy that therc i3 comsiderable compnsus regarding the importance of
improved training, The proposal for imaproved salaries which ranks sccond in
importance is understandable. Experience has shown, however, that increased salaries

do not result in improved productivity, unless they relate to improved performance.
Katzell (1975 : 33) in reporting on the NYV project records :

"The managers also recognize that pay increases wre not likely to affect productivity unless
they are linked to performance. In addition, research has shown that satisfaction with pay
g5 greatest when the pay is tied to peformance. And not swprisingly, workers who are
mare highly paid generally like their pay and their jobs better, und so arz less likely to be

absent, to sirike and to it
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It is significant that the lowor income brackets do mot attach much importance to
motivation, and do not correlate salaries with motivation as does the upper income

group. The UNISA report emphasizes this pont as follovis @

‘4 substantial perceptual gap exists beiween the various income levels. This gap is
parnticulorly obvious when comparing the managerial vis- -vis the non-managerial staff.
This probiem in itself is cause for concern if organizations are to improve knowledge with

regard to the factors relating to improved productivity’,

1t is also noteworthy that employees in the constructior industry do not relate income
to increas¢d output. This particulerly applics to unskilled workers who believe that
improved wages can best be achieved through financiat loans and the redistribution of
pay between black and white. This s highlighted in the following table 142 which

reflects thé views of the unskilled workers ix t.he listed industries,

TABLE 142

SOURCES FOR OBTAINING IMPROVEDR WAGES
ACCORDING TO ECONOMIC SECTOR

")

AGRICLTURE | GONSTRUC. | FINANUE ANDY MANUEAC. METAILING
Fhz-on LFORESTAY |  TION | INSURANCE |  TURMG WIS | oD Hotets | TORRGAT

Improved sales/

Production output 21% | 12% | s8% | 20% 16% 30% | 15%
Increass prica of .

| productstservices 38% 8% 31% 27% 25% 32% 3%
Finangial loans 28% ;% 7% 1% 31% 17% 2%
Pay Whiles lass 13% 39% 8% 30% 27% 17% 14%
Employ fewer pecple 0% 4% 19% 2% 0% 4% 2%

SQURCE: Project Free Enterprise (1984)
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The foregoing would indicate that a great deal of work is required to be dome to
educate workers, managers and policy makers in the coastruction industry on the facts
regarding sources of income and the distribution of wealth; particularly with regard to
the relationship between performance and reward. Indeed, this skould be part of the
induction programme jn every company. More advanced courses and explamations,
particularly with regard to the gemeration of value through resource utilization should

be an ongoing part of the employees’ continuing education programme,
.. It is noteworthy to record the conclusions of this Project Free Enterprise report:

Tt would appear that a great deal of ignorance about bi viress and Free Enterprise exists
among corpon\}w emnployees in South Africa. Such ignorance is panticularly predominant
amongst the less educated, unsidlled and semi-skilled workers. These workers regurd
themnselves as grossly discriminated aguinst it terms of remuneration and perceive the Free
Ertarprise system as a system which is beneficial solely o the while managenal staff.
- Sucit perceptions of gross inequality -~ whether corect or incorrect - do nut augur well for
the future of industrial relations in this country. Companies must, therefore, take stock of
this situation and attempt fo move towards the creation of greater comsnitment (o, and
involvement in, their structures by their non-managerial work-forces. Such involvernent and
cornmitrnent can, however, oniy be achieved via ar increased comprehension of business
and Free Enterprise concepls amonyst corporate employses cnd a fairer disiributiorn of
rewards within the corporate setting. In other words, the removal of discrirnination should
not only be seent as part of an on-going corporate philosophy but should rather be
recognized as an immediate corporate action priority. Such a sense of urgency will ensure
the type of corporate climate which makes for high levels of commitment fo corporate
objectives and will consequently ensure the continued survival and growth of a genuine Free

Enterprise in Southern Africa’.
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The writer belioves that the *fairer distribution of rewards within the corpe: 4. seiting’
recommended by the authors of the project can best be achieved by the iropi#m=siation
of incentive schemes and gain-sharing plans for all I vels of employees. This will not
only promote the distribution of weaith, but also the creation of wealth. These plans
must, of necessity, be educational i “ssence, Axn employee must be awars of the fact
that improved resources utifization which incledes bis own time and efforts wiil lead fo
the creation of greater vall,, - that he will share in that increased valae pro-rata to
his effort and performance.

Partk:panon is more than a « . ' und in managing. It is the only method by which
we can be sure that émploysu. . care for and improve a growing network of complex

sym:ms and equipment.

Ouchi (19831) has developed his theory Z on the basis of participation. He draws a
dmncbfm between the A-type organization which he categorizes as authoritarian aud
antocratic, and the Z-type which is personified by the Japanese style of participative
management. The spplication of quality civcles in Jepanese industry has proved the
benetits to be derived from worker participation in improving their own operaiions, and
those of the company,

This fact is highlighted hy Pascale et al (1981 : 55) who, in discussing the maragement
philosophy of Matsushita, Japanese founder of National’ electrical/electronic products,

states

e belicves that ¢ great many fiitle people, paying aitention each day io how to improve

their jobs, can accomplish more than g whole keadquarter full of production engineers and
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planners’,

In similar vein, the *Big Bang’ theory does not apply to the construction industry, Overail
improvement can only be derived from doiog a lot of little chings right which ultimately
adds up to a LOT, and this particolarly includes the elimination of demotivators. In
practice this requires management commitment {0 operational effectiveness in all the
arcas of operation, as illustrated in figure 2.2,

Encouraging participstion
The authoritarian and autocratic style of mamagement is very prevalent in the

construction indusiyy, and in these circumsiances lower echelops of supervision seldom

“have the opportunity to discuss their problems with senior mavagement, or submit ideas

for impravements in pperations.

This )8 confirmed by the findings published in the Project Free Enterprise report, to the
effect that the generally totalitarian and autocratic managemest styles practiced -in the
Republic of South Africa negate the meaningful participation of workers in areas such

a5 performance improvement, productivity enbancement and decision-making,

In practice, there is a natural reticence at lower levels to bring problems or productivity

inhibitors to the attention of management. There are two main reasons for this

© reticence,

- Firstly, no-ose cares to be the harbinger of bad news, and it s hoped that

by not mestioning the problem it will go away.

- Secondly, the person concerned may believe that it is his sole responsibitity




