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ABSTRACT

Tlie productivity of the construction industry is recojpiissd internationally as being of a 

low order, and the productivity of the South African construction industry rates below that 

of the &st world countries.

The purpose of the research reported in this thesis was to Identify the major causes of 

the low productivity; the reasons for the industry’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 inadeqcuate 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 planning of labofrr requirements; for the control of labour and 

materials; and for maintaining communication with, and motivation of the workforce.

The author’s thesis is that improvement in productivity can only be achieved through the 

analj^ of the problems and the synthesis of a solution on the basis of a holistic 

approach. It is fondamentai to this thesis that a piecemeal approach to productivity 

cannot lead to overall improvement in productixity. On the basis of an analysis of the 

construction process the author has devebped an interactive model illustrating the role 

of the many components, including the management functions, and their influence on 

productivity.

This model was tested by application to operations on actual building sites.
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Once the analysis of the process and its constraints had been completed, innovative 

pr ocedures, designed to overcome some of the main obstacles that had been identified, 

v/ere developed, tried on site and evaluated.

These procedures include systems for the evaluation of management performance: for 

the recording of lost time; for improved communication and participation; for the 

implementation of motivational gain-sharing; and for the better handling of materials on 

site.

To evaluate the success of these measures it was necessary to develop appropriate 

measuring techniques; and a method based on a productivity ratio, for determining 

overall productivity has been proposed and demonstrated.

Application of this measurement method to construction contracts allowed the author to 

confirm both that his analysis of the construction process was accurate and that the 

innovations he proposed would have the predicted results.

Using the information gained from this research, he was able to establish a E3ein-type 

econometric model relating the various inputs to the construction process to tilie outputs, 

quantitatively.

This model was tested against actual construction contracts and it will be shown that 

the model is applicable and provides valuable guidelines for the improvement of overall 

productivity. Further refinement of the model led to the development of a hierarchical 

rating of the contribution of the various management 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 ind̂ r̂idual contracts.

It is therefore the author’s contention that he has confirmed his thesis namely.

that the productivity of the constructioa ind’Ktry is inherently low,

- that the South AMcan building industry has peculiar pr/ibiems;

that it is possible to improve the productivity of the industry

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

management functions, and applying them in a holistic manner

that it is possible to quantify the relationship between the various inputs and the 

eventual output;

that the author's proposed model will allow the building contractor to manage the 

productivity of the construction process more effectively.
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PREFACE

Knowledge is compoimded tliroagh. inquiry and search; and knowledge shared is 

knowledge gained. Ideas cannot STinive in isolation. They require interaction and 

interpretation in order to grow and develop. The ultimate test of ideas is their practical 

application and their contribution to beneficial progress. They are the building blocks 

upon which development survives and prospers.

Hie effective utilization of resources is a subject to which I have devoted many years of 

study during the course of my professional practice as en^eer and management 

consultant. Entree into the construction industry afforded me the opportunitjf to study 

site practices, identify shortcomings, and hence develop and implement solutions which 

resulted in better productivity. In this ’instant’ age there is a tendency to apply a 

fragmented approach to achieving improvements - the application of the "quick fix". 

There appears to 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.
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These observations prompted me to develop a holistic approach to productivity 

improvement - an approach that includes the effective practice of all the main 

managemeut functions and the application of innovative maferials handling methods.

'Tie research associated with this thesis, and the interchange of thoughts and ideas with 

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

To learn and disseroinate knowledge is, indeed, a special privilege, and an occasion for 

thaiksgivmg.
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\
51 RVR - Relative value rating
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!
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TMPR ” Total management performance rating
1 ^
j TMPR(max) ■ Maximum total management performance rating
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CHAPTER 1

INTRODUCTION

SYNOPSIS

The constmcdoa iadustry and its methods are markedly daJBferent from a repetitive 

ffiStHifactmiag ilype of operation. Every contract is unique in location, terrain, design, 

specified materials, and labour skills requirements. This presents man^ement 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 fiirther suggested that the industty’s low productivity has contributed 

to inflation.

The importance of the construe ion industry in the national economy and ais a comrEiunity 

service, and its low productivity, prompted the author to research tie  retisons fcr the 

existing deficiencies; and this led l,o tie  development of tie  holistic approach to 

productivity improvement.

Productivity is defined, and the existing productivity inhibitois are identifitsd.

hhe inputs and resources used k  the construction kdustry are illusteitcd, and the 

mtevactions and factors affecting the construction process are #icussed.

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

thesis.

m

m
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1. KTRODUCTION

CsasttBstioH is an iaterdependent discipline that involves Imman conception, innovation, 

and the effective utilization of people, materials,, machinery, energy and money, 

. •-'•htg in the- completed structure confomung to the designer’s conception, and the

reqEircmsuts.

i ; usc'csriSiM execution of the construction process thus requires a holistic approach to 

LL .. -Jiiisalion of the resources involved.

F?: i approaches to productivity improvement have been piecemeal, with concentradon on 

isj proving Individuai factors. But no record could be traced of a holistic approach to 

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

research and the related literature, ret section 2,9.
'J

Technological advancement has resulted nr the fragmentation of disciplines, and 

circumstances Ihave arisen vhere specialities become an end in themselves, providing 

partial solutions. This has been characterized bv the introduction of the programme 

evaluation and review technique (PERT), and the critical path method (CPM) of 

programming and planning. Whilst diese arc useful planning and control methods, they 

are not a substitute for overiE effective contract management

The purpose of this research was to investigate productivity in the construction industry, 

identify the inhibiting factors and develop solutioEiS that woidd lead to demonstrable 

improvements in productivity. Some of the factors responsible for poor productivity could 

be icentified 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
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coQstniction kdustiy and the dlscrinunatoiy legislation that has affected the entire 

workforce for generations.

ilie  solutions which are proposed envisage an ideaii2Bd situation in which the inhibiting 

factors are amended, and innovative proposals implemented in holistic fashion. The 

realization of tins dtuadon is, perforce, dependent on the adaptability of the entire 

c»:: itruction community and its commitment to change; and in the case of education and 

training, an extended period of time.

!'?
I
I ■:>

i

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

with regard to the management functions of planum,g, organization, measurement, control, 

co-ordination, communication, partidpation and motivation.

The application of the ixmovative concepts which were developed in these areas was 

tested, and proved to be economically bcnefidal to all concerned.

I -

O

L

People arc the most important element in the productivity equation, and it will be shown 

that dghty 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 handling methods which resulted iu improved labour 

productivity. Thus materials handling constituted an integral part of the holistic approach 

to resources utifizatioa.

This research was constrained with regard to the measurement of results in some of the 

areas investigated. The average fife span of the construction projects researched was 

approximately eighteen months. 'While it was possible to make recommendations for 

improvement diming this period, it vras not alvmys possible to implement them fully, and 

hence to measur e the results achieved.

1 * ^
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FIGURE 1.1 CONSTRUCTION PROCESS MODEL
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1.1 liniitations of Research

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

responsible for most of >Sonich A&ica’s construction activities.

Bkck workem con^tute approximately 85% of die labour force, and thdr main task is 

materials handling. Their productivity is therefore fundamental to the productivity of the 

industry. Use research with regard to manpower productivity has therefore been mainly 

concentrated on the black labour component

12 The Importaace of ProdactiVity

o

K J

The wailth of a country is dependent upon how effectively the counttys resources are 

being utilized - the extent to which they are prodhetivety empiojred. Hiis point is 

emphasized by Sk John Hcdl^- Greenborough, &puty chairman. Shell UiL ltd . in his 

fiitroduction to 'lErodMca’vity Measwemenf, Baily and Hubert (ISSOi xxnQ.

*Froduc&viiy is, in practice, the essential link in the chain between invesbnmt and the 

gimnh of econtmk prospmtp. Its continnem improvement is vUal to justify the former and 

bring about she iedter, m d it is therefore an essential task of management to monitor and 

control it"

The observations of Frederick Wiiŷ iow Taylor (1S17) are equally appKcable today, viz;

*7he g^atest prosperity cm  exist only as the result of the tytatest possible productivity of 

the men and machmes c f the establishmenf

O 2ft X in
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To this must be added total resources, i.s. capital, materials, energy and management.

Productivity Is a commonly used phrase which is often not understood in its eranomic 

context, and is confiised with production. Productivily and production are often regarded 

as synonymous.

Production can be increased by merely applying more resources i.e. man power, materials 

and machinery. However productivity can, and often is, adversely affected by the 

application of additional resources.

13 Dsftniti(Hi of Productivity

Economic productivity is the relationship between output achieved and the resources 

applied to adaieve this output, within a pven time and to a îven qualify standard. Hence 

productivity can be stated as ;

Productivity
Output

Resources Input

Production, on the other hand, is the a^egatc units produced, irrespective of the 

resources input.

In order to measure productivity it is necessary to define further the resources beii^ 

applied, and the resultant output, le., the end product.

Figure 1.1 was developed to illustrate inputs in the construction process, and the resultant 

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

‘ i

V f  fe
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Manpower

Materials

Machinery and equipment 

Money (Capital) 

Management

Subcontract work also requires the above resources, but is shown as a separate activity.

The effective utilization and control of resources is dependent on the management 

functions of organization, planning, co-ordination, motivation an? v . effect of

these functions on productivity improvement is discussed in chapters 12, 13 and 14.

1.4 Interactions and Factora affecting the Construction Process

Figure 1.2 illustrates the interactions and factors which affect the construction process. 

All the inputs and internal and external interactions affect prof .activity and resources 

utilizatioru

These inputs and interactions require a degree of management .planBin& 

■ordination and control, and the practical aspects of these management functions areCO

discussed in chapters 32, 13 and 14.

J

■Q

The successM and timeous start to a ronfiract is largely dependent on management’s 

successM interaction with the external local aad governmental agencies, and taking 

cognisance of the s'̂ vironment and any spedal site and local considerations.

. * 1

CO 'O rdinatiou an d  p rod u ctive  relationship s THth th e  ow ners, consultants and 

su b -co n tra cto rs  a re  vital to  th e  eco n o m ic  su ccess  o f  th e  p r o je c t  Similat ire p erso n n el

iki_
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cramot work effectively without positive iutcractior and a productive in-house relationship 

with the service divisions of the company, le . administration, personnel, purchasing, et rh

It must be appreciated that every constniction/buildlng enterprise is unique by virtue of 

the fact that It consists of an association of people who are individually unique. Thus 

as Katzeli (1975:36) states :

M cookbook approach 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 small improvements, which in themselves may net appear to 

fas significant, add up to a lot, and can make a significant financial contribution to the 

overall results of a constructiou project.

Productivity is thus dependent on multifaceted inputs and interactions, and in these 

circumsta' es there is no single simplistic riposte to the challenge of productivity 

improvement. The practical answer to productivity improvement must thus be sought in 

a holistic systems approach such as is presented in the interactive model in figure 2.2.

1-5 The Construction ladustry as a Cemmunity Service

The material wellbeing of a community is dependent upon its capacity to produce the 

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

V The Constructioa industry provides shelter and employment; but its contributions to the 

community are far wider, ran^g through the construction of manufacturing premises, 

industrial plants, commercial buildinp, educational, dwl and governmental institutions,

■K. ■:
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hotels, domestic dwellings, et al. Thus the industry makes a major contribution tov/ards 

providing the community with the essential infrastructure required for community 

sustenance and development.

The cost of construction has a major impact on the overall cost of living. Excessive 

construclion co.sts add to the user cost of the faediiy k  perpetuity. For eacample :

The cost of building a hotel will be reflected in the daily rental of each room, 

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

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

of the manufacturer’s products.

The cost of a commercial building will have to be borne by the clients using the 

company’s services.

The hotiseowner, because of high buiJdkg costs, ends up with a smaller disposable 

income.

Taxpayers have to cany the burden of the cost of public buildings.

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

therefore in everyone’s interest to improve the utilkation of the resources employed in 

the industry. This ■mil result in mcreases in economic productivity; lower construction 

costs, and ultimately, a better quality of life.

J

.... X
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1.6 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 national 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 period have exceeded the increase in consumer price index̂  

*”>dicatmg 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 established premises 

be questioned; that better methods be developed and implemented; and hence a betU'jr 

result obtained. Improved results cannot be expected whilst maintaining the same input 

in method, practice and philosophy.

1.7 ihroductivity Inhibitors

Durmg the course of the research it was found that most loss making construction 

contracts were badly managed, and that contributory factors to poor productivity 

(resources utilization) included :

inadequate site and general plarming; 

poor supervision;

inadequate materials and equipment scheduling;

excessive labour on site;

ineffective v/orker motivation and application;

lack of awareness regarding work simplification;

lack of appreciation that construction is a materials handling exercise;

« . '■ I
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BsiiHiaginailve materials handling; 

isaileqaatc nieasiE'ement procedures; 

pee'' msaiagemest of innovative technology; 

aa ovesal lack of coxnsmtment; 

liiCJ need for rework; 

lack of labour skills.

Low productivity is thus the product of poor management. This is in concert with the 

plHlosophy that there is no such thing as a bad business, but only bad management

Tlic coastmotior, sc sue is generelly beset with an urgency to complete contracts in 

accordance with a committed programme, and to produce short term results and to 

sjaxiniiae profits. Completion of contracts is often achieved at excessive costs in overtime; 

and short term results iire achieved at a sacrifice in both long term development of 

manpower resources, and overall economic growth and stability.

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

to poor workmanship and excessive working costs.

Tlie losses recorded by some of the largest ccnstruction groups in recent years are 

testimony to their inability to meet the challenges of achieving higher produr 'hntjr in an 

increasingly competitive market.

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

top executives representing 195 U.S. industrial companies commented :

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

of the responsibility fer their companies’ poor productivity ties at their own door. True, they

Wss^

V . %
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have not ignored the issue of productivity improvement, as some critics claim; they have, 

instead, defined their efforts too narrowly, administered them in too disjoint a fashion, 

controlled them with too short a time horizon in mind, organized them v4th too little 

attention to how well they fit with the overall business strategy, and implemented them 

without the ivhoiehearted involvement of top management."

Managerasnt Is, mdeed, responsible for improvements in productivity. It is their 

responsibility to make things happen - for the better, and this can only be achieved by 

optiriiising the utilization of the resources at their disposai

HEADER’S GUIDE

CSiapter 2  outlines the problem to be researched and postidates a hypothesis regarding 

the factors contributing to low productivity. An interactive systems model is described 

which represents the construction process. The methodolcgs' employed in this research 

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

Chapter 3 discusses the position of the construction industry wirJun the South African 

economy. The mdustry’s productivity is compared 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 levelopment of skills amongst black workers. Past and present training schemes are 

discussed, and recommendations are made regarding the improved and accelerated

J

i a 1I '-I
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tsiihmm. of black v/oxkers.

Black educatioa and ilsi effect cn the development of cognitive skills is reviewed in 

diaptsr 6, k  the context of labour productivity. Comparisons are drawn between black 

and white education standards, and the level of education of employees in the South 

African coRStruciion industry and that existing in other countries, It is concluded that 

a greater emphasis should be placed on technical education at school level; and 

recommendatioKS are made for technical education and skills training in black schools.

Chapters 7, 8, 9 and 1C deal with the principles and inherent difficulties in measuring the 

productivity of labour, materials and of the total contract. Discrete measmes of 

productivity are discussed and an overall economic measure of contract productivity is 

developed. 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 industry.

Chapter 11 deals with materials handling and work simplification. A description is ^ven 

of the methods and equipment which were developed during the course of this research, 

to safeguard materials and equipment, and reduce labour costs through simplified handling 

of materials.

: t:

Chapter 12 discusses various productivity losses which were identified during the course 

of the research, and the solutiomi which were appEed to reduce these losses.

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

functions comprise organization, planning, motivation, communication and control.

Organization deals with the importance of clearly defining functional responsibilities on

I  '
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i

m thsA dJ’.plieatsQfJ and omission of functions is avoided. The section on planning 

acn.'jf-as plasnnjg of activities, and the economic allocation of labour resources to these 

.:1 sfes isvel. K is shown how this planning procedure is integrated with labour

cuniroi, aacl a bonus mcsMive plan for hourly paid workers.

:i apior I'i pressnte the perceptions of employees of their employers and supervisors. 

: ' is appHcatloss of exercises In participation and communication are discussed̂  and the 

esults of applying the. qrberaetic discussion technique are presented in the form of a 

■ ijBikfKg and Construction Site Vade Mecum" (Appendix C).

Cbapier '>5 deals with motivation, and identifies the main inhibitors of site productivity 

tad discusses their elimination. Details of a group gain-sharing plan which has been 

d iveloped and based on the concept of production value, are presented, and the results

of its tSippHcation are discussed.

Chapter 16 discusses the principles of holism and describes how the innovations 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 different elements in the productivity improvement 

process are illustrated in a conceptual presentation in fig. 16.1. The dynamics of the 

interactions betv'een management function inputs and resultant outputs are developed by 

means of a Klein-type econometric model. The method of testing the hypothesis is 

described. The test method involved the development of a measure for assessing a M?I 

(management performance index) and it was found that there was a close correlation 

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

the holistic approach to productivity improvement.

r 'lj
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Chapter 17 presents a discussion and conclusions.

Chapter 18 sets put the recommendations.
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CHAPTER 2

STATEMENT OF THE PROBLEM AM) THE HYPOTHESIS

SYNOPSIS

This dsapiC? dsflECS problem to be researched, and postulates a Iq/pothesis regarding

tiis cgsffibafiflg lo low productivity.

‘i si. iEf sraciivs sptems model is described which represents the construction process, and 

?di5 model is used to evaluate the various components of the system.

Tlic methodology involved the study of site operations, and consultations with management 

and employees regarding the practice of management functions and resources utilization.

Past South /'Jrican research and related literature are discussed.

J
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STATEMENT OE THE PROBLEM

According to National Productivity Institute (NPI) productivity statistics, Hg 35, there has 

been little improvement in productivity in the consUHcdc i industry since 1970; The 

purpose of this u  >vch was to identify the reasons for the absence of productivity 

improvement, and hence develop recommendations and solutions to help improws resource 

Utilization and thus incs-ease productivity.

Kg 2.1 shows an outline of the proposed research, and the relevant subproblems which 

will now be defiled.

2.1 Hie First Subprohiem

The first sufaproblem is the variable effectiveness of managers and supervisors in utilizing 

the resources available to them - manpower, materials, machinery and capitaL It is 

proposed to investigate their cuixeiU practices in eiffirdsing their managerial and 

supcrwsory functions, and develop recommendations which will ^sist them in the areas 

of organization, planning, co-ordination, motivation and control,

2.2 The Second Suhproblem

'A .■A

The second subproblem is manpowiir productivity. It is proposed to investigate the 

characteristics of the manpower employed in the industry; identify the factors vdiich 

mhibit manpower productivify; and develop ways and means to reduce or remove the 

inMbitors.

myi-
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23 Tbfs 'Third Subproblem

Appoximately 80% of the labour employed in the construction industry fa engaged in 

materials handling and the construction process should therefore be viewed as being 

largely a materials handling exercise. It fa pfop'̂ sed to investigate the effedSveness of 

handling practices and hence develop recommendations for work simplification and 

improwmente in matsriab handling. Any naprovemeids in th^e areas of actiri^ will, 

perforce, contribute to improvemeuts in productivity.

2.4 Ihe Fourth Subproblem

The fourth subproblem is the utilizalion of materials, machinery and equipment. It fa 

proposed to establish the potential for masasing productivity Oy redadng wastage and 

improving utilization.

!.5 The Fiflh Sabprobian

The fifth subproblem fa fim measurement of produclivily. It fa proposed to establish a 

 ̂ realisdc jssftjod for mcasurmg productivity which will permit the identification of changes 

in productivity and the effcctmsnejis of resources ufiEzation.

:

j ■*/| ; 
■A V
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2.6 Ti« Eypothesis

Low productivity L due to many factors. The most important factor is the feilure of 

management to ensure the optimal utiluMtion of the resources ?X its disposal: materials, 

plant, capital, enei:^ and, ctost important of all, manpowex. Important factors 

contributing to man îgements’ failure are :
m
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the lack of suitable measuring techniques for tiomtoring productivity

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

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

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

their full potential

- the inadequate ejffirdse of the mtun matiagement functions of plannii^ 

organization, co-ordination and control

- thli lack of awareness of the importance of materials handling - an activity which 

occupies the major portion of site labour.

2.7 Intamctive X^mamic System of Management

Constraction is a dynamic process during which inputs (manpower, materials, machmery, 

et al) are converted into outputs - structures and buildings. 'Ihe effective utilization of 

the resources therefore requires an interactive dynamie system of management.

This thesis will describe an interactive model which vm  dewloped by the author to 

represent the construction process (Fig 22), and discuss the dynamics of the relcwnt 

interactions (ref. section 16.1).

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

system (ref. Chapter 16), and for proposing ways of raising individual and overall 

productivity.

2.7.1 Description of the Model

The model (Sg. 22) presents a systems and holistic approach to productivity improvement. 

The construction industry, as all t̂her industries, is "people driven". It is controlled by

siSv
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people and its resources are used (and misused) by people.

V

Since people are tlie motive power in productive resource utilization, it is important to 

consider the factors which affect their capacities and performance in a construction 

enterprise.

First there is the encompassing responsibility of management to lead 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 achieve its objectives, management requires information regarding the ealeut 

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 

i.e. for control purposes. This information must be based on a refiable system of 

measurement (shown by the upper segment within the ellip.se).

It has been stressed that people are the primary and most important of all resources, and. 

it will be shown that effective communication and partidpation can make a positive 

contribution towards improvements in resources utilization and hence productivity (shown 

as the right hand segment inside the ellipse).

People also require motivation. Participation, the sense of belongmg, 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 

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

The productive rapacity of people also depends on their levels of knowledge, cognitive 

skills, creative and innovative capacity; and this is dependent on primary and contmuing

h X
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education. The motivation must therefore extend to continuing edtication and skills 

development which will assist every individual to realize his full potend'’̂  ’ hsnce his 

increased contribution to the productivity of his enterprise (shown on the left hand 

segment inside the ellipse).

Thus the functions of management and the four primary factors affecting productivity 

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

which when posiiiMsly stimulated, wUi permit the enterprise to achieve continuing higher 

levels of prodr itiviitjA (Presented here as the target at whicJi all the segments aim).

The dynamics of these, relationships are discussed in 16.1.

2.8 Methodology

This study was based on case i  ,1 ries which the writer compiled during the course of 

his professiotml consultii^ assignments to the industry. His work afforded him the 

opportunity to collect data relevant to the subject matter of this study; to observe site 

operations; to study management - employee communications; and to discuss resources 

utilization with management and site pensormel in both building and dvil engineering 

contracting companies.

The factors .studied during the course of the research included :

site organizational structure 

functional responsibilities

Alexander 1974:28 states that: "dynamic systems models attempt to catch the essence of systems
that are in a state of flu x .... .. These systems are termed cfynamic 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 outputs 
(construction being put in place).

J
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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 poss&le to carry out this study on an ongoing basis, and hence develop and test 

productivity improvement practices.

Z8.1 Source of research Data

jpive scptirate companies operating in different parts of the R.SA. constituted the sources 

of the data used in this research,

Company Description No of Contracts Investigated

A General building company 10

B Civil engmesring and budding company 18

C General construction company 12

D Sub-economic housing company 6

E General building and construction company 8

1
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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 carrjf out this study on an ongoing basis, and hence develop and test 

productivity improvement practices.

2.8.1 Source of research Data

Five separate companies operating in different parts of the R.SA, constituted the sources 

of the data used in this researcL

Company Descriptlos No of Contrac ts Investigated

A General building company 10

B Civh engmeering and building company 18

C General construction company J2

D Sub-economic housing company 6

E General buildiug and construction company 8

J
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The coQtracts featured in this thesis are:

"Techtraia"

■W

NSl

TPOl

TDS2

a technical training centre comprising numerous specialized 

buildings and workshops

a multi-storey bxiiiding involvmg a concrete structure and brickwork 

a group of two storey school buildings with concrete structure and 

brick walling

a large hostel complex including housing and a large ind;istrial 

kitchen

a large multi-storey hospital complex.

It should be noted that the above companies are subsidiari(» of national construction 

groups and that their iSnandal statements are not published,

2.9 Past South African Research and Related iUterature

There is a considerable fund of literature regarding productivity and resources utili2ation 

authored by writers whose experience and research is based in the U.SA., 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 the subject maUer of this research.

It has been stated that people use and misuse reiiources, and as such, arc the most 

important element in the productivity equation. The labour force employed in the South 

African construction industry, especially in the semi-skilled and unskilled categories, 

because of their educational® and cultural background, is markedly different from the 

construction labour forces employed in Europe, (be United Kingdom, and the U.SA. 

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

This is discussed in chapter 4, section 42.2
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motivation and control discussed by overseas writers must be adapted to suit South 

A&ica’s local industrial conditions and workforce.

Simon Bisheuvel appears to have been the most prolific and authoritative South Aftit „ 

writer on productivity and labour utilization. The only comprehensive work on the South 

African construction industry appears to be that which was directed by Bisheuvel and 

authored by Cortis, et al (1962). The characteristics of the black-white 5 .‘erface in the 

industry are discussed in tins report and observations and recommend. Jons are made 

regarding materials handling, work study, and working methods. The report was compiled 

at a time when le^lation (work reservation in particular) inhibited the development of 

the largest section of the labour force i.e. the black workers. Since then circumstances 

have changed, and the withdrawal of work reservation 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 

psycholo^cal model of job behaviour of black workers. This model, Hg 23, presents the 

interrelated elements of effort, ability, performance, reward and satisfactioa He states 

(p. 129):

”7here appears to be nothing about black workers in general which makes it impossible for 

them as a ^oup to respond positively to changes aimed at ^ving them better jobs and 

placing them in more responsible positions. All that we know about human motivation 

indicates that, under comparable conditions, black and white workers possess the same major 

needs and same essential goals.”

1 ; W ■
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The proceedings of the Symposium of Productivity in The Construction Industry (1984) 

presented by the National Productivity Institute, 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 

Construed m Industry Institute at The University of Texas at Austin stated in his keynote 

address if ti-2b) that labour 'is now the most expensive, and the most volatile, resource 

affecting a project’s success".

He stressed the importance of ’lost time’ records and control and the importance of 

planning, communications 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.

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

role of manpower and their possible contributions to productivity.

The effect of poor communications and some wars of : 

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

this were discussed by

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

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

controlling the utilization of resources.

"The, Objective Matrix - a measure of productivity" was presented in a paper by James L 

Rijgs, and further contributions on the subject of measurement were made by K Nutte*. 

(pp 209-231) and M L.ouw (pp 232-241).

The Unisa School of Business Leadership in ^leir Project Free Enterprise (1&24), provide 

impo. Jdt information on black employee perceptions of their position in industry, and 

formulae for achieving improved productivity.

The report indicates that black workers in the lower income brackets consider that 

training makes a contribudon towards improved producdvity. The information 

ptfesented in this report provides data which must be taken into consideration in 

developing communications, motivational and educational programmes for blac k employees.

The K the Central Statistical Services, and the Bureau for Economic Research of the 

University of Stellenbosch, Imve been referred to for statistical data on industrial 

productivity, and their information has been used to evaluate productivity trends in tlie 

construction industry.

Both the Building Im- striss Federation (South Africa) and the South African Federation 

of Ciwl Engineering Contractors ha/e been most helpxhii and valuable somrces of 

information with regard to labour statistics iind labour trainmg. These reference sources, 

and others, are referred to in the chapte.j that follow.

m
i
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CHAPTER 3

TflE CONSTRUCTION INDUSTRY’S PRODUCTIVmr 

AND POSITION IN THE SOUTH AFRICYN ECONOMY

SYNOPSIS

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

to the South A&ican economy.

The section of the construction industry wMch was researched included housing and high 

rise projects and certain dvil enj^eering stnicPires. The study exclude! iue informal 

sector comprising building repairs and self employed artisans such as painte.T. bric!'Hr*".fs,, 

carpenters, pkstersrs, et al.

The sources of investment are analyzed.

Construction cost increases are reviewed and the reasons for the changes k  coiastruedon 

productivity over the past decade are considered. The industry’s productivity is then 

compared with that of other countries.

The important role of the construction industry k  the economy (and life) of South Afirica 

will become evident from the information presented. The productivity of the kdustry is 

thus an important basis for anaij'zkg the economic performance of the sector, and 

establishing the most promiskg factors that may lead to greater productivity.

D
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A MACRO PERSk̂ ECTIVE OF THE SOUTH AFRICAN CONSTRUCTION INDUSTRY
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Tiifc groj'5 doirsstsc ].xtd investment of assets in the R.SA, for the year 1988 amounted 

to R 38 887 mililon. The value of buildings and construction works put in place in the 

formal sectci® during 1988 was R17 323 million (table 3.1). This is 44.5% of the gross 

domestic fixed investment by assets. The building industry accoimted for R ll 091 million 

(64.0%) of the total construction value, and the civil en^eering construction industry 

accoimted for the balance of R6 232 million (36.0%). The importance of the construction 

industry in the national economy is emphasized by a comparison of its asset value 

investment with the Gross Domestic fixed investment in the following seciors, as shown 

in table 3.1.

TABLE 3.1

COMPARATIVE GROSS DOMESTIC FIXED INVESTMENT OF THE CONSTRUCTION 

MDUSTRY AND OTHER INDUSTRIES AT CURRENT PRICES (1988) R MILLIONS

INDUSTRY VALUE

Agriculture, Forestry and Fishing 1 225

Buildings and Construction Works 17 323

Mining and Quarrying 5 823

Manufacturhig 6 439

Electridty Gas and Water 3 637

Wholesale & Retail Trade Catering & Accommodation 2 757

Transport, Storage and Communication 3 161

Finance, Insurance, Real Estate and Business Services 10 209

Communily, Social and Personal Services 5 062

SOURCE : Reserve bank Bulletin) March 1989

This docs not include c.onstruction work done in-house by sectors such as private 
manufacturing, mines, trade, and private services.
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Buildings

Residential Buildings 
R 5 600 m.

Non Residential Buildings 
R 5 491 m.

Civil Construction 
R 6 232 m.

Total All Construction 
R 17 323 m.

Construction-*.

Residential
Buildings

FIGURE 3.1

SOURCES OF DOMESTIC FIXED INVESIMEiNT 

BY SOURCE OF INVESTMENT AND 

CONSTRUCTION CATEGORY

Total Proportional Investment 
by Construction Category 

R 17 323 m.

Source: Reserve Bank Bulletin, March 1989
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It shouJd be noted that there is a considerable overlap in the work done by the building 

and dvil engineering industries. In the case of concrete frame buddings, civil engineering 

contractors are in direct competition with conventional building contractors.

3.1 Sources of In\~estment

Figure 3.1 shows the sources of investment by constructioa category. It is interesting to 

note that residential buildings fincnced by private business enterprise are one of the 

major contributors to the industry's growth. Thus the number of housing starts is an 

important economic activity indicator for the industry, and the overall economy.

In the buu^ng industry, private business enterprises are far the largest source of 

investment, with a contributiQn of SE.8% in the residential buildings category and 56.8??i 

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.

3.2 The Effect of Labom* Productivity on ContEract Rices

This can be illustrated by reference to the record of tender prices reported in Table 3.2., 

overleaf.

frr the companies surveyed, the cost of manpower relative to total contract value varied 

between 30% and 40%. It is also the most variable resource, and the effectiveness of 

its utilizafion is largely depend̂ ât on management effeefiveness, planninĝ  work methods, 

motivation, and effort.
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TABLES^

RANDOM t ORB )F SOME TENDER RESODIS

D E S C R I P T I O N N o .  o f  

T e n d e r s

H i g h e s t L o w e s t

/'.a ::

X  D i f f e r e n c e

O f f i c a  B l o c k ,  P r e t o r i a 1 2 2  3 9 3  0 0 0 1  9 5 4  3 0 0 1 8 . 3 3 2

' W a r e h o u s e ,  P r e t o r i a 6 4 8 1  4 8 1 4 3 4  0 0 0 9 . 8 5 2

P a c t o r y ,  W a d e - r i l l e U 4  1 2 8  0 0 0 3  6 2 5  0 0 0 1 2 . 1 9 2

E a r t h v r o r f c s ,  R . W . B . 6 3 6 1  4 2 9 2 7 0  2 9 0 2 5 . 2 2 2

T r a n s p o r t  D e x i o t ,  h a n g l . 7 1  6 4 7  5 0 4 1  1 1 8  8 6 4 3 2 . 0 9 2

R e s e r v i o r ,  K l i p r i v e r 5 4 1 9  4 9 3 3 2 5  0 0 0 2 2 . 5 3 2

O f f i c e  B u i l d i n g 1 2 2  0 9 9  1 8 8 1  8 9 4  1 1 3 9 . 7 7 2

O f f i c e ,  P o t c h . 7 1  0 2 0  3 6 4 8 2 9  4 1 4 1 8 . 7 1 2

S p e s i a l i s e d  B u i l d i n g  l & J 1 5 3  7 8 7  4 0 0 3  0 8 0  5 4 S 1 8 . 6 6 2

P r e c a s t  C u l v e i ^ ^ t a 6 4 5 8  0 0 0 2 9 6  0 0 0 3 5 . 3 7 2

D a d e r c o s e r  P a r k i n g 7 1 0 9  5 7 9 8 6  3 9 3 2 1 . 1 6 2

O f f i c e  A l t e r a t i o n s '  8 1  2 9 7  0 0 0 1  1 0 2  0 0 0 1 5 . 0 3 2

C i v i c  C e n t r e ,  G e r m i s t o n 9 1 1  2 9 9  3 8 2 1 0  3 5 0  0 0 0 8 . 4 0 2

S A T S  B r i d g e s 5 1 3  5 1 9  0 0 0 1 1  6 5 0  8 6 5 1 3 . 8 2 2

E x t .  ^ A r t  G a l l e r y ,  J H B 8 6  2 3 0  3 4 8 5  3 9 5  0 0 0 1 3 , 4 1 2

P a c t o r y ,  V e r e e n i g i n g 4 3  4 7 5  2 4 5 3  3 0 9  9 0 0 4 . 7 6 2

C o n c r e t e  W o r k s ,  G e n a i s t o n 8 1  1 0 2  7 5 9 7 7 9  7 0 0 2 9 . 3 0 2

F a c t o r y ,  T r o y v i l i e 1 0 1 4  2 0 0  0 0 0 1 2  4 4 8  0 7 2 1 2 . 3 4 2

B r i d g e  &  C u l v e r t s ,  ' S T e r e e n i g i n g 3 1 0  9 5 8  3 6 1 1 0  8 2 0  9 5 3 1 . 2 5 2

1 4 9
1

7 8  9 8 7  ? i 3 3 6 9  7 7 0  4 1 3 1 1 . 6 7 T

'C
'i
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The Buskess Roundtable"* repoit A-1 (1982:5) states :

quantity of labour required is more susceptible to die influence of construction 

manasement than are the quantities of either materials or labour̂ .

O s

Labour productivity is also eS'ected by the construction methods and equipment used, and 

work simplificatioa.

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

companies for the smaHer contracts.

The contracts listed ranged in price jfrom R325 OGOjOn for a reservoir, to R14 20U 000,00 

for a factory; and price variations per contract ranged flrora 1.25% to 32.09%.

'.i'i

i O

The bridge and culvert contract on which the price differential was a low 1.25% is nô  

truly representative. The work involved jacking technology, which limited the contract to 

three bidders.

When comparing the tender prices on individual contracts it can be generally assumed 

that there is little difference in the materials component, which is spedfied. Sub-contract 

prices will vary, but it can be assumed that the tenderers will have approached many of 

the same sub-contractors, and that there is therefore a considerable degree of uniformily 

in sub-contract prices. /

The main variables are therefore within the restraints of tender conditions, the supervisory

"* The Business Roundtable is an association in which the chief executive officers of some 200 
major corporations ia the U.SA. focus and aa ou a wde range of public issues. The 
Roundtable’s Construction Committee continues the work started m 1^9 with the emphask 
on quality, efficiency, productiviiy and cost effectiveness.
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sttactpr^ and the pK^amme durs^on is dependent on metliiod, and labour 

prodncdvit  ̂ 'vdtk the latter being the largest variant

Conaderiag tin; hu^r contracts, where the bidding was limited to the large construction 

companies Vibo have dmilar overhead structures, it can be condoded that the difference 

in contract tendm' inices indicates that there are variations in l?'^ur pKfonaance, aui 

hence labmir proda<^m!y.

This is emphasized Ted Ho^kiss, Managing Director of Pretoria Portiand Cement;

The m<5or cmae <rf building p ice infladm is the inefficiency of the M mir force* Mmy a 

job that sdwuld take two ktsls for six because of poor management* *

It vriil shown that activity Judies and effort rating observatiens indkated pr;tcntial 

improvements In iabour productivity of up to 50%.

 ̂ Hm ^  prcsmits oî >ortanitks for those companies, who can improve their labour’s 

prodttctivky aiKi reduce thdbr overhead costs, to imacase thsar market share % more

competitive

Considering the lower limit of labour content of 30% of total contract value (previously 

mentioned), and say thM a 20% improvement: in labour utilization is passed on to the 

owner, then the contractor can reduce his price by about 6%. Tils differential, ia keen 

tendering situatiems, k  usually more than suMdent to allow the tead:?er to submit the 

IcuÂ st tender and thus obtain the contract.

♦Sunday Business Times, Feb. 4.3990, p, 3
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33 Constniction Cost Incrsases

I ■

There has been a regular year on year in tease in labour and total building cost- These 

cost increases are shown in fig. 33. The only reduction in these increases occurred 

during the years 19^ to 1986 when there was a recession in the industry and contract 

prices became very competitive.

The cost increases can mainly be attributed to unavoulable extraneous cost increases and 

the poor utilization of own resources. This is clearly illustrated in figures 33, 3.4 and 

3.5.

In spite of capital inputs into the industry, labour productivily only increased by 18 

through the years 1970 to 1986. Capital productivity regressed during this period with 

a negative rate of -5.8; and mulfifactor productivily recorded a growth rate of only 0.6.

3.4 Comparison of Construction Productivity with other Countries

South Afiica is not alone in respect of low construction produciMfy. Verschuren C. 

(1984) of the Netherlands Research Institute for Labour Economy in the Building Industry 

reports that the Dutch construction and housing industry has shown an average increase 

of 2.9% per annum in productivity. Regarding construction productivity in other 

covmtries, he presents an index compiled by Heimsr Danielson and Mejse Jacobson which 

shovra a negative change in productivity for Sweden foi’ period 1971 - 1580.

Verschuren, in discussing the U.SA., states that the U.S. ĉ onstruetion industry recorded 

an aimual improvement between 1948 and 1569 of 3%. This improvement has dropped 

in the last decade, and the construction industry is back to the lewl of productivity of 

twenty years earlier (1958). This is in contrast to the U.S. manufacturing industry which

■ Mi
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has m\intamsd an annual increase of 2,6% through to 1978, A report pubEshed by The 

Businesr. Roundtable (1983 : 18) presents a more somber pictm-e of productirnty in the 

U.S. construction industry. It states :

"... the Commerce Department published a set of productivity indexes for construction m Mcty 

19S1, showing that productivity for construction put-in-place has declined from an index 

mtmbei of 100 in 1972 to 82.9 in 1978 - a worrisome drop of nearty 2G9o.*

3.5 Coitî aydson of South Africa’s î iadonai Productivity with odier CoHiftdss

The South A&ican News Summary (second quarter, 1985 : 1^ stresses South Africa’s low 

produ'iSfsiiy when compared with countries of similar populadons.

Ms one measure of Soutit Afiica’s productivity a comparison is made with Catifomia, a 

sicUe mth much the ssmu area and population. The G.MJ*, r f  Cdifomia is R709 billion, 

seven times that of South Africa.”

Hgures 3.6 and 3.7 show a recent six year trend of South Afiica’s gross domestic product 

per capita, and gross domestic product per worker, compared with titat of six other 

countries. The negative rate of -2.1% per capita is testimony to the country's poor 

productivity. If the population growth rate of 2,5% is taken into account, then there is 

a discrepant^ of 4.6%. Therefore, unless there is an ongoing improvement In 

productivity, the country can obviously expect increases in unemploymenii: and the related 

escalation in social instability.

According to the author’s research and obsemdciras, 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.

jln some parts of the country social and living conditions outside the work 

environment inhibit productive work.

Insufficient automation in manufacturing and materials handling keeps costs high. 

A lack of understanding and/or leommitmant to new philosophies of man'ifacture 

which have been so successfiilly employed in Japan and now in the U.SA. 

Lack of skills, and low educational standards.

Poor management practices.

Inadequate quahty assurance.

.3.6 Conclusions

Productivity embraces the holistic concept of resources utilization. The elements which 

affect productivity are, indeed, multifaceted. Thus there is no single simplistic answer to 

productivity improvei-isat.

One of the main reasons for the lack of productivity improvement in the construction 

industry is the ineffective utilization of tiianpower particularly in the area of materials 

handling, and management's inability to utilize effectively the substantial capital inputs of 

recent years. A comparison of the industry’s productivity with that of other economic 

sectors such as manufacturing and transport, shows that the construction industry has 

much leeway to make up in the area of resources utilizatiou

Manageic.ent’s challenge is to review its philosophies regarding the utilization of resources 

input and processes employed. It is only by making changes for the better in these areas 

that improvement in output, and hence productivity, will be achieved.

tilD
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FIGURE 4.1 ELEMENTS AFFECTING THE PRODUCTIVE CAPACnY OF LABOUR
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CH/y»TER 4

LABOUR PROFILE

SYNOPSIS

The Republic of South Africa has been blessed with abundant 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 constraction k fetty , and 

it was therefore considered important to research the characteristics of this resource, 

establish its shortcomings, and hence develop recommendations for improving its 

productive capadty. Approximately 85% of the labour force are black, and the research 

regarding the labour profile in this industry was therefore focused towards them.

This chapter describes the characteristics of the manpower employed in the construction 

industry and analyses the different elements which afiect the productive capacity of labour. 

These elements are shown in the schematic input/output model, figure 4.1.

Separate analyses are made of building and cavil engineering cgmpanies. It is shown that 

the major portion of the labour force consists of general workers who possess few skills, 

minimal education - if any, and relatively little sendee.

The age profile, education and training of foremen is discus-̂ ed, as is their span of 

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

I Jl
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Governmenl and Services/
24,4%

Commerce/ 15,2% 
Manufacturing/. * - .7%

- Building Industry/ 
3,8%

Electricity/ 1.2%

Transport and Communication/
7.0%

Mining/ 15,4%
Finance and Insurance/

3.3%

Civil Engineering/ 2.2%

FIGURE 4,2 RELATIVE SECTOR EMPLOYMENT - NON AGRICULTURAL SECTOR - 1987

Source; 3IFSA annual report 1983
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It is concluded that the industty must a  iew its policy towards the education and traimng 

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.

4. LABOUR PROFILE

The data presented in this chapter comes from several sources. These include employers’ 

organizations such as BIFSA and SAFCEC, the Central Statistical Sendees, and several 

construction companies operating in both the building and dvil en^eerlng sectors.

4.1 Labour Employed in the Construction Industry

During 1987 the construction industry (building and dvil engineering) employed 300 000 

people (BIFSA 1988). This is 6% of the total labour force in the non-agricultural sectors 

of the national economy, ref. fig. 42.

These figures only represent the formal sector. Many self employed blades 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 Kg. 4,2, with the exception of finance and insmance, do 

some of their ovm construction 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

'J
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BLACICS 68.7%  
(206100) ■

WH;[TES13.i 
(41 400)

COLOUBEETS 15.6%  
(46800)

y

ASIANS 1.9% 
(5700)

Total employed 300 000

FIGURE 43 ETHNIC COMPOSITION OF EMPLOYEES IN THE CONSTRUCHON MDUSIBY, 
1987

Source: BIFSA anauai report 1988
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economy.

When the number of dependents is added then there coidd be a minimum of 2 000 000 

souls who are dependent upon the construction industry for thehr livelihood. This 

represents apprmdmately 6% of the total population.

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

reviewed.

Figure 43 shows the ethnic composition, of the construction labour force. It will be 

seen that white workers constitute only 13,8% of the labour force. The majority of non 

whites are black and thi^ possess few sMUs. They are mainly engaged in materials 

handling.

Employees in the building industry constitute 63,1% of the total construction labour 

forc^ and 79,8% of their number are non-artisans (8IFSA annual report 1988). Hie 

latter are hourly paid general workers. Their tasks hidude excavation, materials handling 

and providing assistance to the artisans.

43 Ftofiie of tire Work Force of a Building Company

A spedfic 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. Induded 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.

lo
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42,1 Ethnic make-up of general workers

Figure 4.4 shows the ethnic composition, of the general labour force enpged in 

construction activities, 925% Are black and the baiancs consists of whites, coloureds and

asians.

The prepon<toanoe of black employees is refledied in the fact that they are employed in 

all the labour cshegoiies as shown in Table 4.L

4.1

ETHNIC COMFOSmON OF THE LABOUR CATEGORIES

LABOUR CATEGORIES MtITE BLACK COLOURED ASIAN

TOTALNO. t t
» NO. NO. t f

m MO. V

UBOURKS 864 lOQ 864

APPRENTICES 2 66-7 I 33.3 3

OPERATIVES
STEa FIXERS. SHUTTER 
HANDS

263 98 5 2 273

LEARfiER ARTISANS 245 ICO 245

SKILLED WORKERS 46 40 IS 13 51 44 IIS

T O T A L 46 3.1 1334 92.9 57 3.3 3 0.2 1500

:i
I
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It is ncAewortiiy that this company is cosusiiled to black advancement and the training 

and developmmit of its labour force; and this is shown the feet that aH the 

apprentice and learner artisans, with one exception, are black.

It w31 be noted that general wcffkers and operatives tc^ether cemsdtate 75.8% sirf das
'

rfiret* labour frare, and that ffif dM& work invoiwss materials handling,

42.2 Edscadimai pr<Ae of tiie hoorfy p»d wsndcffirs

An analysis of the eJucationd levels of the 1 SXJ toarly paid employees provided the 

results drown in Tt̂ sle 42.

tmuEiz
EDc HaTIONAI. raOFlUE or Hcmv ?aSD WOSKE38S

LEVEL OF EDUCATION LABOURERS LEARNER ARTISMiS 
m  APPRENTICES ARTISWS OTHERS* GAN6 BOSS/ 

INSTRUCTOR

Lower then Std. 5 50 % S3 i 65 S 55 % 53 X

Standard S 17 % 15 S „ 10 S V, 25 S 14 S

Standard 5 10 S 10 s 13 5 4 S 18 5

Standard 7 6 % 4 i 6 5 4 % 5 %

Standard 3 5 5 Z  5 5 % 2 % -  ■

Standard 9 1 S 3 % ' " ~ -

Standard 5Q 1 % - 2 S

NO. OF EMPLOYEES 864 248

11 1 

ns 273

*Qthm: Concrete hands, shutter hands, steel fixers, truck drivers, operadves, etc.
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o f  the abo^ wwkcrs,

1394,
46,

57,

3,

92,9% are black 

3,1% are white 

3,8% are coloured 

0,2% are asan.

a  wia be iM34ed frtm the above table that over 75% of hourly paid euiplc^ea have an 

ee&cafmeai hWel <rf ^aadard five or less, th e gai^ bosses’ educational level is mudi the 

sasiej vuth 73% having passed standard Sire or less. This is understandable since this 

«3i0pffliy recaiits its gang bcsses and kstrurtors from the body hourly paid smplt^ees.

O-

Sterc fc sons ewdeuce that a minlmam of five years of formal education is necessary 

to esfiMsh penaanmt literacy. The permanence, however, is also dependent on the 

informal (pEc school) educ^on and quality of the formal education. It wil be shovm 

k  ĉ iapter 6 that the quality of black education is questionable, and it must therefore be 

concluded that the majoriiy of bhick workers are lacking in literacy.

A  Jftirther matter for concern js that 80% of the leamor artisans, who are all black, have 

a level of education of standard fire or less (ref. Table 4.2). Bearing in mind the 

relatively inferior quality of black education, it does not auger well for the quality of 

artisan produced at the end of their ttaining courses.

4J23 profile of hourly paid workers

Table 4.3 shows the percentage composition of workers by age group and skai c?.tegory.

m
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TABLE 43

W08KSOBCS COMFC^mON m  AGS GROUP AM) SKKX, CAIBGORY

~ —

AGE lAKiUREftS LEARSER
mnm%

MASTER
CRAFTStCH CRAFTSMEN ARTISANS OPERATIVES

20 sin u s 2 S - - - - -

20 - 2S 20 % 41 S - 29 5 29 5 18 S

30' -  30 36 S 33 S 2S % 23 % 29 % S4 %

40 ‘ 49 32 X 24 5 40 % 18 % 18 X 23 X

50 plus 10 s 2" S ,, 32 5 24 5 24 % , 5 S ■

The <Mify tceasge eî [̂ kî ees are to fjc foasMJ rcamigst ti» Jabower$. The balk of 

eaif)Jcq«es are ia the 20 to 40 g?t*”P,- wM) rdath»fy few In the 50-plns groap.

This reflects th& ph^cai demands of the indastry and the fact that the general worker 

docs not appear to have a productive industriai Hfe mndx beyond the age of 50.

4.2.4 I.«B ^  of senrira

Table 4.4 shows the proportkaad length d  service of the dificrent skill categories denwd 

from an ainafy^ of the en ^ ^ o^  of the «Knpai^ ttescribed in 4.2,

TABLE 44

IBNGTH OP SERVICE BELATED TO SB3LL CATEGORIES

YEAR SPAN lABOURERS LEARNER
ARTISANS

MASTER
craftsmen CRAFTSiCM ARTISANS OPERATIVES

0 - 4 84 X St X 75 X 100 % 100 X 64 X

5 - 9 7 5 1! X 13 % 0 X 0 X .2 X

10 plus 9 X 38 X 12 X 0 X 0 X 34 X

I \ i ri£»BMW
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16 -2 0  YEARS (5.3%)

+ 2 0  t E A B S  { S .  7 % )

11-15  YEARS (8.4%)
r ~ "  10 Ye&r3(2.2%)
j ----- 9 YEARS (1.0%)

8 YEARS (1.0%)

7 YEARS (4.0%)

<  1 YEAR (22%)

6 y e a r s  (5.4% )

5 YEARS

4 YEARS (8.5% )

3 YEARS (7.6%)

1 YEAR + (21%) 2 YEARS (5,5%)

FIGURK 4.5 YEARS OF SERVICE, MIXED BUILDING AND CIVIL ENGINEERING CONTRACT 
- 322 EMPIXIYEES

\ '■ 
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The foregoing table indicates that there is a very high labour tumo’/er in all the labour 

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

The high turnover amongst labourers can bv? ascribed to fie  fact that most of them have 

their homes in raral areas and were until revcently subject on influx control regulations 

and therefore itinerant workers. Few of them look upon their job as being permanent, 

and they undertake this work to supplement any income they may derive &om their rural 

land base.

The 100% turnover in craftsmen and artisans is suiprisii^ Management ascribes this to 

tie  fact that there is a shortage of skLUed labour in the building indusby, and most 

workers will readily clmnge jobs for any pay incieas'They do not lose out on service 

benefits because service is related to the industsy through the mdustrial coundl and not 

to any particular employer.

Employers generally consider artisans and craftsmen to be smsfcible with regard to service, 

and hence readily hire and fire them. 'They Are generally not considered part of the 

’team’ and in these cu-cumstances there is little exchaxtge of loyalties between management 

and skilled workers.

43 Mixed Building and Civil Engineering Contract (Company B)

The second company which was investigated by the author was one eugai?cd in a mixed 

building and dvil enj^eering contract. Figure 4.5 shows an amilysis of the years of 

serv*tce of 322 black employees employed on tliis contract. This provides a more detailed 

analysis than that of the btiildiug company which was disemsed predously.

As many as 43% of the labour force had less than two years’ service and 64.6% had

%

4>

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

where 64% of employees has four years’ or Jess service.

The reasons for this high proportion of employees with minimal service are similar to 

those which have already been discussed in the previous section 42A, dealing with length 

of service.

4.4 Labour Turnover Costs

Labour Oiraover involves the industry in consider, ble cost to fittle purpose. The cost 

of labour turnover can be appreciable. Manpower executives in the industry estimate 

the average cost of recruiting nev' employees to be at least one monto's salary.

An additionail cost of labour turnover is the learning curve. This is particularly applicable 

to the general worker and semi-skillv'jd employee. Experience has shown that this learning 

curve can be of up to three months’ duration.

Thus* if these itinerant workers ai’e not re-employed in tile iudustry, then there is the loss 

of investment in their gaining and skills development. In thesvc circumstances there is 

input of resources into training and development, without a resultant economically 

productive output. This, in terms of the productivity equation, represents a serious loss 

in productivily.

4.5 Compositioii of the Labour Force in the CM! Engineering Industry 

Figure 4.6 shows the relative composition of the labour force.

i

'.4‘
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FIGtJSE 4J  COMPOSITION OF THE LABOUR FORCE - CIVIL ENGINEERING INDUSTRY

Scarce : SAFCEC, 1988

Hie direct productive workers are represented by the follcviog:

Artisans 4%

Operators 5%

Drivers 4%

Construction hands 16%

Labourers 49%

78%

All the work done by the labourers and construction bands involves materials handling.

If-

\

1

%

«
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Thus 83>3% of the productive workers are engaged in materials handling. This correlates 

closely with the building industry where the general workers represent 82.6% of the 

productive labour force.

4.6 ProDle of a Civil En^neering Company B

The analysis of the labour profile of a civil engineering based company which was part 

of this research, is of interest in illustraiiag the general position. Most of its work 

consisted of reinforced concrete structures. It did not engage in construction of roads 

and earthworks, but did compete for the building of factory premises and multi-storey 

buildings. It also engaged in mechanical and electrical instaUations.

The company employed a total of 3 947 people. 86.3% of all employees were black, 

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

"'ft-
Table 4 j  shows the constitution of the labour force, supervision and head office 

administration.

TABLE 45

EMPLOYEE COMPOSITION BY ETONICnTY AND OCCUPATION OF A 
TRANSVAAL CIVIL ENGINEERING COMPANY

ETHNICITY AND OCCUPATION OF EMPLOYEE NUMBER OF 
EMPLOYEES

S OF 
TOTAL

BLACK - Semi-ski lied 1 244 32.3 %
- Unskilled 2 082 54.0 i

WHITE -  HOURLY PAID ARTISANS
- Mechanical, e lec trica l 52 1.5 %

MONTHLY PAID

BLACK - Administration 80 2.0 *

WHITE -  Engineers ) Includes Contract
- Technicians) Managers + S ite 237 7.3 %

Agents
-  Foremen 100 2.5 S

Head Office Administration 92 2.3 %

TOTAL 3 947 100.0 %

Foreaiasi ra tio  i to 33.38



TABLE 4.fi

BLiVCK LABOUR SK IIX  PROFILE - CIVIL ENGINEERING CONTRACT

GRADE

ACTIVITY ADVANCED 1 2 3 4 LABOURER SUNDRY GANG BOSS TOTAL

Bricklayer U 5 2 1 3 22

Shuttering 2 21 37 33 18 111

Steel Fixing 2 3 13 4 22

Concrete Placenssint 4 2 1 e 13

Section Leader 2 1 2 5

Gang Boss 8 8

Labourer 116 116

Driver 4 4

Nigbtwatctwian 1 1

Storeman • 1 1

Asst. Surveyor 1 1

TOTAL 15 33 46 48 31 116 7 8 304

;{ OF TOTAL 4.9
______

10.9 15.1 15.8 10.2 38,2 2.3 2.6 100.0 S

F irst Line Supervisors: Section leaders: S
Gang boss; 8
TOTAL: 13

Average Span of Control is  304 <• 13 « 23
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The white, hourly paid, artisaus (1.6%) were mainly employed on mechanical and 

electrical work.

 ̂ O

! C

'V ...

Unskilled labourers accoimted for 52.8% of all employees. This labour was involved in 

materials handling. The semi-skilled workers were employed in bricklaying, shattering, 

steel fixing and concrete placement. As such, the bulk of their work also involved 

materials handling. The semi-skilled and unskilled black workers constituted 843% of 

the direct labour force. This again correlated very closely with the labour component in 

the building industry, which was engaged in materials handling.

4.6.1 Profile of site labour - Civil Engineering

This contract included dvil en^eering as weU as some conventional building. The value 

of the contract was R18 000 000 and its duration was 18 months. The above sum 

included the vrork values of sub-contractors. All the direct labour on this site was black 

and all 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 2(52 were engaged in materials handling. This is 863% 

of the total, and correlates vdth tie materials handling percentages already discussed.

4.6.2 Spaa of Control

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

leaders. This is equivalent to a first line supervisory span of control of 1 to 34.6.

V. “nr
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there were eight gang bosses for 116 labourers, giving a span of control of 1 to 14^.

Practical experience has proved that workers are snore productive in the presence of 

direct supendsion. 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 factor 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 aud productivity.

Japanese management str^es the importance of a company’s commitment to its people 

Iqr favouring small spans of supervisory control (eight to 10 workers per first line 

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

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

he is\

: 'O

! O

‘Jf you’re striving to give employees a sense of being recognized for their unique contributions, 

you have to have enrjugh supervisors to listen’.

4.7 The Foreman

Management can be defined as getting things done thi'ough the active co-operation of 

people: and the continumg interface between management and the work force is the 

foreman.

(Pascale and Athos 1981 : 126)
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FIGURE 4.7 FOREMEN AGE PROFILE

c

FIGURE 4.8 FOREMEN EDUCATIONAL QUALIFICATIONS
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The foreman is in direct charge of labour, materials, eqiupment and plant. The influence 

he has on the company’s wellbeing is often out of all proportion to his status and training 

and remuneration, and this will be -hown by the value of the work for which he is usually 

responsible. His position in the industry is weE described in the Cords report (1962).

‘Modem developments in building techniques and the of large-scale building projects, 

have brought forward adcUtional problems which have made new demands on the skill of 

building managers and their supervisors. The increasing cost of labour and materials, new 

pressure for capital resources to pmchase mechanical equipment ail demand in turn 

increased efficiency jhom management and from labour at all levels. More particularly these 

increasing demands are made an foremen, who form such an important link in the chain, 

particularly in the medium and smaller firms. If in the past it was true that a good 

foreman was inctispensable to a firm in its effort to make good on any quoted tender price, 

this is all the mors the case today. In the future this will be true to an even greater degee’.

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

’Above all he (the foreman) must be a reliable person vith a keen sense of responsibilUy 

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

This has not changed with time.

4.7.1 Foreman age profile, education and training

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

the foEowing information regarding their foremen’s age profile and educational I
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qualifications. These are shown in figures 4.7 and 4.8. The total number of foremen was 

100, and all were white.

4.7.2 Age profile

Only 31% were imder tbs age of forty. Ihis would indicate that fewer white ôren .,n 

are going to be available to the industry. Skilled labour is the source from which 

foremen are promoted. In circumstances when ĥere is a shortE ê of skilled labour, it 

is reasonable to suppose that if an artisan has not achieved foreman status by the age 

of forty, that it is most unlikely that he will make it in latex years.

Fewer whites arc entering the industry to undergo skills trainicg. In 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 ladsi groups.

4.73 Education qualifications

30% Of the foremen had educational qualifications 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.

4.7.4 Foreman training

Random sample interviews with individual foremen of the company surveyed revealed that 

at the time of their joining the comp.my they had received a booki'̂ t dealing with human 

behaviour and intersction, but had not ^up coiarses in recent years.

o
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Others had not attended any dr:, elopment or training co’irses since joining their 

companies, nor had they received any formal training in resources utilization. This 

reflects the commonly fragmented approach to training which is piecemeal and not 

ongoing. In these circumstances few if any benefits are derived from the money and 

time spent on training.

There was found to be a growing awareness at management levels of the necessity for 

a foreman’s continiung education, but also inertia in implementing the necessary 

programmes.

The Hnman I^esources Division of one of the companies suivej^d had developed its own 

programmes which include subjects such as :

Managing motivation for achievement

Management simulation course (basics of £nr.:rvision in behaviour modelling) 

Techmeal courses in formworl̂  setting out, materials and plant management, 

materials handlings storing and waste controL

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

because few resultant benefits from these programmes were to be seen at site leveL

Developments in technology and in the behavioural sciences require that foreman training, 

development and education be a continuing process.

BIFSA has developed a sk  part Foreman/Lsading Hand development course which k  of 

16 days duration. This is a very practicti course dealing with the elements of supervision, 

planning, resource and waste control, aspects of materials hand) and technical functions 

such as concreting, levelling and setting out.
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Ongoing educadon is essential, and if the BIFSA courses, in particular, are elfecdvely 

implemented, they w91 fiilM an important function in the development of competent and 

caring site supervisory cadres.

4.7,5 Value of work controlled by foremen

A report of the National Productivity Institute commissioned by SAFCEC, entitled 

’Productivity Key Ratios’®, shows a ratio of foremen to direct workers of approximately 

1 to 33̂ .̂ On the basis of tirmover figures for the industry, and the number of foremen 

employed, it can be estimated that, on average, the value of work (resources) controlled 

by a foreman over the period of one year, amounts to approximately R l miliion.

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

- manpower, materials, machinery and money - for which they were responsible.

The control of the above resources to the value of apor jximately R l 000 000 per annum 

requires a heij^tened sen' of responsibility and awaieness regarding their value, and 

expertise in iheir utilization. None of these talents was found in any abundance amongst 

the foremen interyiewed. it is doubtful whether the industry’s management would entrust 

the management of their own personal assets amounting to about R l 000 000 to persons 

with a standard of education of approximately standard eight (refer to figure 4.8), and 

limited poi it-school specialized courses pertaining to their fields of activity.

Not published

 ̂ The civil engineering company analyzed in section 4.6 had a foreman ratio of 1 to 33.9, and 
the building company, ref. section 4.2 had a ration of 1 to 55.6

'^51
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4.8 Conclusions

It has been shown that approxunately 80% of the labour force consists of general workers. 

They are laostly black, itinerant, and possess little education and skill, llierr work, 

generally, can be classified as materials handling and this emphasizes the postulate that 

construction is largely a materials handling exercise. There is a high rate of labour 

tumovci amount these employees. Thus the limited skills which they acquire during their 

period of employment are often lost to the industry upon the worker’s dismissal or 

resignation. ,

In view of the foregoing inhibithig factors it behoves the industry to review its policgr 

towartb the training and education of the general worker with specific emphasis on 

materials handling and work simplification.

Fewer v/hites are entering the industry to become skilled workers (table 4.1), and the 

indus-iy is now faced with having to transfer .skills to those non whites who have the 

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

A  study of the supervision profile also reveals that there is the urgent necessity to 

increase the number and quality of first fine supervisors and foremen. It was found 

that the excessive span of control on one of the sites surveyed, vas an important 

contributory factor to poor labour performance and overall productivity. Hus was proved 

when the span of control was reduced, and both labour peribnnancs and productivity 

improved.

The Central Statistical Services in its report for the Republic of South Africa, 1982, states 

that there was a negative growth rate in the total white population from 1960 to 1980, 

i.e., there was a decreas® of 0.8%. The white to black ratio iu 1982 was 1:3,8 and it is
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projected that this ratio w ll increase to 1:4,98 by the year 2000, The industry nitist 

therefore look to the Mack connnunity 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

mDUSTRIAL LEGISiATlON .Wfl) LABOUR DEVELOPMENT

 ̂ ri
A'*-:'.'■'

iMmiiu'y'

SVNOPSIS

It WM cousidered important to look back into the past and establish the extent to whidh 

the indrjstrial laws haw. affected the development of skilly amongst black workeis. This 

background information was considered essential reference material from flinch to 

estabSsh the catrses of presen' tbhciencies in the workers’ training and productive 

napabiJilies.

The historical review discusses the restriedve le^adon which has inhibited the 

development of skills amongst the major portion of the South Afriam population - the 

black people. The white trade unions hate been party to discrimination and have, indeed, 

prevented blacks from acquiring skills by refusing to participate in tiisir training.

However, economics ultimately dictated to pohtics. The restrictive Is^iatjon has been 

progressively eliminated and employer’s bodies and government have introduced numerous 

training schemes for the development of black artisans. In ̂ pite Of this there is still a 

considerable backlog of skilled workers.

Recommendations are made for on site skiliS trainhig and the development of a qualified 

general construction worker. It is also recommended thar the building and cavil 

engnecring industries pool their training resources to proride more econonuc and 

effective training programmes.
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5. INDUSTRIAL LEGISLATION AND LABOUR DifcjTELOPMEN’r

i

The inhibitions and restrictions in the deivelopment of South Africa’s black manpower 

resources can be traced back to 1907.

'Urn eilrisBSt ittstutofy diseriminadon agidnst non-white workers was the Governmont 

17 of 1907. ^  a ll««a  the =mpbyme«t of immipaoB

ool̂  aji tsoddlM labotirerŝ ^

■fliis tm a  die i»essure which ndke miners brought to bear on the government

to their posSion as sldHed workera against the threat of the imported Chinese

in 19Q4. C’-ocEi (1975 ; 7) emph^2*s the disethainatory precedent ^diidi this 

OasfeuMce -®?ated:

*As a. m uk cf political pressure (mainly jnm  Britain) the Chinese miners ware repatriated, 

never to return. However, die ’interlude’ 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 le^latxon effectively removing them from black competition’.

r.

The Mines and Works Act of 1911 further entrenched work reservation by prohibiting 

blades from holding blasting certificates.

But little forethoioght vras ^ven to industrial growth lad development, and the fixture 

need for an increasing number of skilled workers.

De Kiewiet (isHl ; 66) comments :

‘Almost widtin the first year of Union, an Act of Parliament (the Mines and Works Act)
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reco^ized that a new social and economic ponder had taken the place of the old frontier. 

Where the natives were once eicduded from land m d ample water, now they were kept (rfar 

fim t slalled labour and hi^t wages'.

5.1 iQdustdfti te^Iatioa

\?

\

Afte* tiie mdastrid mrcsti "wMdi culmiBated in the great strike, of 1922. the Indiistriai 

Caoj^Wbn Act m s passed in 1924. The purpose of this Act was to provide a g^tem 

V  coamunkadon to prevent and settle disputes betmen employers and employees. It 

jnast be emphaa®d, however, that black workers were excluded from trade union 

»m b ersi^  and irence ssduded from the bargaming process. The 1924 Industrial 

I CcHicaiatkm Act, now the Labour Relations Act 28, 1956, as amended in 1979, brought 

,i into being Industrial Coundls for the different industries, including the btiildiog industry, 

but occluding dvil rargineering.

. \
52  Gtmteral Disoriminatory L^siarion

In addition to industrial legislation, there was the general discricninatoiy legislation of 

Influx Control (black Urban Area Consolidation Act 25 of 1945) and the Group Areas 

Act (No. 41 of 1950) which further inhibited productivity.

The practical consequences of this le^lation were manifold. Employers had to spend
ii

time and money registering workers whoite permanent homes are in rural areas, Spedai 

hostel accommodation liad to be provideii Workers had to go back to their familie,̂  at 

month end after payday. This incurred tie worker in transport costs, and often resulted 

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

Commenting on productivity constraints Rees (1985 ; 31) wrote;

f.h

*
/ *
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t

‘In many commies poductivUy ffvwUt relies upon techmcal progress. In South Africa we 

are a long w(^ ftm t this comtmnL We have substantial opportunities fim improvement that 

are net depmdetu on technology : rational allocation of rtiucation rescmices and a lax 

system tiuil ensures tiuU ^ ort and reward are related are two of them. But most c f all, we 

must cease inclosing penalties on workers so impudent as to seek gamjul employment, 

acampamed by diet families, in trades and geog'^hical areas wMch they themselves seket 

as the best vmie for their sMUs‘,
I

S X l Werk sssci'vatioH

The “Erad© Uni<»is wk»c mendjerships ^ r e  limited to whites, objected to any fonn of 

tnining fof black workers; thus ensurii^ that all skilled work was resenred for 

Dihites. This resutted in work reservation agreements between employers and unlomi; and 

these ware gazetted by industry and approved by the Minister of Labour.

A
Thus the histoiy cf work reservatiem which bepn in 1907, was insdtudonaliffid through 

the promulgation of the Labour Relations Act, 28, 19S5.

A

5lZ2 Li^iation anmadmeats

Subsequent to the implementation of the recommendations of the Wlehahn Commission”, 

there was a ftnther amendment in 1979, wHch led to the establishmeat of Industrial 

Courts and tim National Manpower Commission.

4*' •  ̂̂

A further amendment in 1981 changed the name of the Act to the ’Labour Relations 

Acf and in terms of this act full trade union rights were extended to all industrial 

workers. But tlicse r%hts were deamd to domestic si^sants and agricultural workers.

Report of the CCMsmission of Enquiry into Labotir Lcgjslation Parts 1 to 6 1979 - 1 ^
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TABLE 3JL

INDUSTRIAL LEGISLATION AFEECMNG MANPOWER TRAINING

1900

02

04

06
07
08

1910
11
12
14

16

18

1920

22

f

k
1930

32

34 -

35 -

. / i ; 38 -

194D --
-"SjS:

42 -

44 -

f : - . 46 -

48 -

i960 - -
51 -
52 -

54 •

56 -
.V ?

"i
58 -
59 -i< 1960 -- 

52 -
*i 63 -
I 64 -

" 1 66 -

1 68 ■

i

I

1970 --

72 -
! 73 -
\ 74 -s 75 • 

75 -

78 '
79 -

1980
81
82

84

86

Government Ordinance 17 *non-white' imnigrants {Chinese) limited to unskilled labour 

Mines and Works Act prohibiting blacks from bolding blasting certifica tes

Miners' Strike.
A[jprenticeship Act, No. 26 of 1922.

Apprenticeship Act Amended, No. 22 of 1930.

Apprenticeship Act, No. 37 of 1944.

Biack BtiUding Woikors Act, No. 27 of IS."!!
Apprenticeship Amendment Act, No. 28 of 1251. Training of Artisans Act, No. 38 of 1951.

Labour Oelations Act, No. 28 of 1955.

labour Relations Act Amendment, Act Ho. 4'. of 1959. Apprenticeship Ameiwiment Act, Ho. 23 of 1959.

Apprenticeship Amendment Act, No. 46 of 1963,

Training Scheme for Civil Engineering Industry, Govt. Notice No. R 2352, 22 December 1972..
Civil Engineering Industry Extension o f Training Scheme, Govt. Notice Ho, R 2352, 14 December 1973

Civil Engineering Industry Extension of Training Scheme, Govt. Ncitice No. R 2379, 19 Decfjinber 1975 
Black Employees In-Service Training Act, No. 86 of 1976.

Civil Engineering Industry Extension of Training Schmisc, Govt. Notice No. R 1915, 22'September 1978. 
In-Service Training Act, Ho. 95 of 1979.

Manpower Training Act, No, 56 of 1981.
Training Scheme for Civil Engineering Industry, Govt, Notice No. R 2332, 23 October 1982. 
Wage Order for Civil Engineering Industry, Govt. Notice No. R2462, IS November 1982.

r ■> -'i 
e 'I;:,,.. 

' '■

■■
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5.3 Civil EngineedBg &idustrial Selatious

I <

The dvil engineering industry did not have any trade unions. Without unions it was not 

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

However, the artisam working in the construction (Civil Engineering) industry, eg., 

carpenters, subscribed to the easting restrictive trades practices, and thus little was done 

to develop skills amon^t black workers.

It has been mentioned that the dvQ engineering industry, unlike the building indusCry, 

does not have an Industrial Council, which is a platform where trade unions and 

management meet In order to negotiate wages and conditions of employment

In these circumstances, wages and conditions of service are determined through 

negotiations betvreen the South African Federation of Civil Engmeering Contractors 

(SAFCEQ, '̂ diidii is a registered emplojrer’s organization in teraos of the Labour R̂ftlations 

Act and the Stats. The agreed wages and conditions are then gazetted by the 

Department of Manpower in the form of a wage order for die industry.

5.4 Industrial L^slatlon Afrecting Manpower Twining

Table 5.1 t o s  compiled to represent c^onologically, the legislation affecting training in 

the construction industry.

The first 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 during tins period, 

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

. -i

■■I.' .

...»

pffii

;'
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War, that a radical departure ifrom 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 engmeering industry introduced a formal training 

scheme.

5.4.1 Black worker tcaioing legislation

The first official training received by blacks was in terms of the Bantu Building Workers 

Act (No. 27, of 1951), But these workers were restric ‘d to emp loyment in black areas. 

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

passed in 1976.

It should be noted that during a 62 year time span during which 17 Acts and

Govenmi( a Notifies were gazetted, eight were recorded during the first 41 years, and
)/

nine during the test 12 years. It is significant that 76 years elapsed after the turn of 

the century before the first ftem of legislation was passed with regard to the tnoniag of
W '

bhdc employees aad their permissible employmeBt k  urban areas : the Black Employees 

in-Service Training Act, Number 86 of 1976.

This indicates tha!: the industry has shown little ft resight regarding local skilled manpower 

development The importation of artisans has proved to be costly. The result is that the 

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

in bum has affected adversely them productive capadtieS.

5.4.2 IVaiaing of black workers

It is axiomatic that all economic progress involves specialization and all spedallzation 

involves training.

}k:
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War, that a radical departure from the traditional apprenticeship training was permitted. 

This created opportunities for those over 21 years of age to train and qualify as artisans; 

but it was not until 1972 that the dvil ei^ineering indusby introduced a formal training 

scheme.

S.4.1 Black worker training l^siation

i

i

V

The first official training received by blacks was in terms of the Bantu Building Workers 

Act (No. 27, of 1551). But these workers were restricted to employment in black areas. 

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

passed in 1976.

It should be noted that during a 62 year time span during which 17 Acts and 

Government Notices were gazetted, ei^t were recorded during the first 41 years, and 

nine during the last 12 years. It is significant that 76 years elapsed after the turn of 

the ccmiry before the first item of Icgslation w?is passed with regard to the traming of 

blade employees and their permissible employment in iurban areas : the Black iimployees 

in-Service Training Act, Number 86 of 1976.

This indicates that th industry has shown little foresi^t regarding local skilled manpower 

development. The importation of artisans has proved to be costly. The result is that the 

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

in turn has afedied adversely tbefr productive capadties.

5.4.2 Training of black workers

It is axiomatic that all economic progress involves spedalization and all spedalization 

involves u^ming

■ i i
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There has bean a singular lack of awareness in the industry of its labour requirements 

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

It ims been shown that the majority of employees m the industry is black. As the 

majority, they . .,uald lo^cally be the source for artisan recruitment. However, in addition 

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

restricted by employer and white worker attitudes.

This is dearly recorded in a study by Cortis et al (1962 : 26) fcr the building indusPy 

sponsored in 1962 by the Council for Scientific and Industrial Research, the National 

Institute for Personnel Research, the National Development and Management Foimdation, 

and directed by S BiesheuveL

The study describes supervisory attitudes tov/ards the unskilled worker as follow  ̂ :

’77»ey m? given 'Anualfy no responsibility and are required to show no initiative. This is 

largely because their positions are regarded by supervisors as temporary’.

Semi-skilled workers - artisan’s hands - were those who came dosest to skilled work. 

But that was where their development ended.

The report further observes :

‘The majority of these workers learn to know the 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 from making any suggestions to

.-y
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the skilled artisan. Supporting evidence, is given by an altitudinal study carried out by NIPR 

which revealed that bantu in all occupational groups generally think very little of the job of 

an artisan’s hand. It is regarded as a ’shadow job’ in which the man is seen to do no 

more titan assist a European, using none of his own abilities’.

/

\) 'i-*'

These, attitudes aie reflected more recently in the BIFSA pampMet entitled ’Education 

and Training, published In 1984, 'with regard to construction workers.

’AKhougjt it has always been accepted that the only requiremeu:: fsr this job was a healthy 

strong bodfy which could perform mechanically with a minimum of intelligence rerpxmd - 

the building industry has revised its approach and now endeavours to train these men to 

their utmost abiiities’.

.5.43 Historical artisan training

From the early l92Q’s, a skilled worker vtss one who had completed an apprentiojship 

tn terms of the Apprenticeidup Act No 26 of 1922, as amended by Act No. 22 of 1930, 

and the subs6.:juent Aj»p»'enticeship Act No. 37 of 1944.

Serving an apprenlicesWp involved a five year employmeyi period with compulsory 

attendance of ni^t classes at a technical college. Those ’ ho had passed standard eight 

at a trades school, before commencing their apprenticeship, obtained a remission of one 

year and were thm only required to serve four years.

The Apprenticeship A,ct did not stipulate any radai restrictions. In practice, however, 

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

members of trnde unions, ensiued the exclusion of blacks from becoming apprentices.

^ ;X  I ' I j
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During the Second World War (1939 - 1945) many young whites who would normally 

have entered a trade for training enlisted in the armed forces; and the apprenticeship 

age restriction of 'dfteen prevented them from being indentured as apprentices upon their 

return from army service. Thus industry (and construction was no exception) virtually 

lost a generation 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 to high office in industr}' and became entrepreneurs 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 further depleted by the university and other study 

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

education.

5.4.4 Non-vrtiiie training

Tlie Training of Artisans Act, No. 38 of 1951, did provide for the training of coloureds 

and asians. But even if qualified, these non-white workers were not recognized, and 

were debarred from working in the Transvaal and the Or ige Free State.

In the meantime blacks did receive some framing in terms of the Bantu Building Workers 

Act (No. 27 of 1951). They could qualify, but could only work 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

- i s
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et al (1962).

’An aggravating factor has been the introduction of work resesvation as defined in Act No. 

28 of 1956, as amended by Act No. 41 of 1959. Builders were unanimous in condemning 

the legislation and in pointing out how it removed whatever incentive they may have had 

to train bantu labour. Where new equipment is introduced, builders are loath to admit' 

bantu labour to semi-skilled jobs because 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’.

■■St- 
-S.‘ ?,

> 1- u*.
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In an effort to overcome the shortage of skills, employers fragmented work to reduce the 

period of initial framing and to assist the black workers to reach top productivity as 

quickly as possible. A typical exairnple was the introduction of steel shuttering and 

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

But economics dictate to politics. By early 1970 the shortage of artisans v;as 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.

5.4.5 Training facilities, methods and achievements

There is a considerable amotmt 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 .‘md earihworks, irrigation and sewerage systems, civil 

engineering companies compete with vuilding companies for high-rise building contracts, 

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

FIGURE 5.1 FORMAL, NON-FORMAL AND INFORMAL EDUCATION AND TRAINING IN THE 
BUILDING INDUSTRY

i)

’All ag^avating factor har been the introduction of work reservation as defined in Act No, 

28 of 1956, as amended by Act No. 41 of 1959. Builders were unanimous in condemning 

the le^slation and in pointing out how it removed whatever incentive they may have had 

to train bantu labour. Where new equipment is introduced, builders are loath to admit' 

bantu labour to semi-skilled jobs because 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 si^ificanf.

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 

quickly as possible. A typical example was the introduction of steel shuttering and 

.support equipment which requires relatively little skili in assi'mbly and disassembly.

But economics dictate to politics. By early 1970 the shortage of ai'tisans was such that 

the trade imions did not have sufficient members to undertake the work required. This 

led to the- introduction of ’black operatives’ in work such as bricklaymg, painting, 

carpentrjf and plastering.

5.4.5 Tl'aining facilities, methods and achievements

There is a <X)nsiderabIe amount of overlap in the work done by the building and chol 

engineering companies. Apart from the classical civil engineering work such as the 

construction of bridges, roads and earthworks, irrigation and sewerage systems, civil 

engineermg companies compete with building companies for high-rise buildmg contracts, 

factories and general reinforc.ed concrete structures.

II -
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Forma!, Non-Forma! and !nformai 
Education and Training in the 
Building Industry

• TOP MANAGEMENT

Non-formal Education
■ 5 Phases SIFSA Centre
■ for Continuing Education

MIDDLE MANAGEMENT (Depending on University 4 or 5 years)-

OPEBATICNAL MANAGEMENT

4TH YEAR
Format Education informal Education
6 months Teohnikon 6 month-s on Site

3RD YEAR
Formal Education Informal Education 
S months Technikon 6 months on Site

2ND YEAR
Formal Education Informal Education
6 months Technikon 6 months on Site

1ST YEAR
Formal Education Informal Education
6 months Technikon 6 months on Site

STUDENT AT TECHNIKON: CONSTRUCTION 
SUPERVISOR OR BUILDING SURVEYORS

Non-formal Education
S days BiFSA Centre for 
Continuing Education

GENERAL FOREMAN

FOREMAN
, .

MASTER CRAFTSMAN

Non-formal Education: 
8 Phases 2-3 days 
each BIFSA Centre 
for Continuing 
Education

Passing of Trade Test and N2 at Technical College plus 3 years experience as Craftsman_________ I__  ____

5TH YEAR
Formal Education ' informal Education 
Full time University On Site

4TH YEAR
Formal Education informal Education
Full time University Vacations on Sijs

3RD YEAR
Formal Education informal Education
Full time University Vacations on Site

2ND YEAR
Formal Education Informal Education
Full tin.e University Vacations on Site

1STYEAR -
Formal Education." informal Education 
Full time University \  Vacations on Site

STUDENT AT UNIVERSITY: BSo. 
BUILDING MANAGEMENT

School Leaver
Matriculation Certificate 

with Mathematics and Physical Science
CRAFTSMAN Matriculation Exemption 

with Mathematics and Physical Science -rSchool Leaver

-Passing of Trade Test or N2 at Technical College .

• 3rd YEAR
Formal Education:

12 weeks Technical College

Non-Formal Education:
3 weeks BIFSA Training . • 
Collsge.

Informal Education:
Remainder of period on site.

2nd YEAR 
Formal Education:

• 12 weeks Technical College. 
Non-formal Education:

3 weeks BIFSA Training 
College.

infutmal Education:
Remainder of period on sits

.. 1st YEAR 
Formal Education:

.-T ; .  12 weeks Teohnlcai Collage, 
r Non-formal Education: . . • ; '
r i ‘,C’ 12 weeks BIFSA Training’ , , 

College. ,X X-.-]■ >:
Informal EducaMon ‘ ' '  -• 

--.j^^Ftemalnder o f period on site. .SV*;

iSii^SfgAPpRENTICESHilA^^^

'Effluxtion of time and completion of indentureship- ARTISAN

■■ f
-<-----------Passed 3rd year Proficiency test^

and 4 years training

BLOCKLAYER

Pass

Pass

Proficiency Test ~|- -Fail-

4TH YEAR
Non-formal Education:

3 weeks BIFSA training College 
informal Education:

remainder of period on site

Proficiency Test ----- Fail------- . RESILIENT FLOORING, 
CARPET FITTiNG AND

t ' WATERPROOFING
1 LEARNER

LEARNER BLOCKUYER Non-formal Education:
Non-formal Education: BIFSA Training College

BIFSA Training College M— Repeat— Informal Education
Informal Education: ,3 years on Site

1 year on site

- Repeat-

Fail 2nd time

CEILI-NG AND 
PARTITION ERECTOR

Non-forma! Eduaafio.'i: 
1 tJiFSA training  

College
Informal Education:
; ;..O n S ite  ■ .

Fall
A

PassI
(Not employed)

MANUFACTURING 
WORKER. JOINERY,, 

ASaEMSLPH AND 
■ MACHINE MINDER

Non-formal EduosMonr 
-; SiPSATraining .:'. 

• ,C o l l e g e - X:
Informal Education: ■ 

On Site

T
Proficiency Test

T
—Fail 1st tim e-,

3RD YEAR
Non-formal Education:

3 weeks BiFSA Training College 
Iniormal Education:

Remainder of period on Site

2ND YEAR
Non-formai Education:

3 vreeks BIFSA Training College 
Informal Education:

remainder of period on Site

-------------- ~ " t-------------

- Repeat-

Fail 2nd time- Proficiency 'itest
T

-Fail 1st time-

(Not employed)

1ST YEAR 
Non-formai Education:

12 weeks BiFSA Training College 
■ Informal Education: '■ . ’-J'ti:;

of period drt Site
 ̂LEARNERSHIP

-R epeat-

,1 .

Aptitude Test

(Not employed)

___________________
15 Years of Age -t- Std 7 ^ — School LeavertWork Seeker Minor +  Std 0-5 cr Major 4 Std 0-10 ( —»■ Tralnabilify Test

FIGURE 5.1

Q t
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Tb.e bujiding and civil en^eering industries are represented by separate bodies :

Building Building Industrie Fe deration (South Africa)

Civil Engineering SAFCEC (South i^ican Federation of Civil Engineering 

Contractors)

Each industry offers its own training facilities, and their respective career paths differ.

The Manpower Training Act, No. 56 of 1981, repealed the Bantu Biuldiiig 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 career paths for 

the training of skilled workers in the buildmg industry, as shown in fig. 5.1.

5.4.6 ■ Industry training

Figvu'e 5.1 illustrates the formal, non-formal and informal education and training available 

within the building industry.

Career paths to artisan and craftsman level are available through apprenticeship for the 

15 year old school leaver, who has passed standard 7, or the major (21) with suitable 

aptitude throu^ a ieamership.

5.4.7 Artisan development in the civil engineering, industry

It has already been noted that the civil en^eering industry has never had an Industrial 

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

developed artisans. Those that were employed in the industry were drawn from other

y
■
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iudustriss such, as building, and included carpenters, bricklayers, et aL

The construction side of civil engineering mainly involves reinforced concrete structures. 

Thus the main actiwties are shuttering, reinforcing, steel fixing and concrete placement. 

Apart from bricklaying operations, there is generally little requirement for the artisan skills 

employed in the budding industry.

The training offered by the civil en^eering industry is therefore markedly different firom 

that of the building industry.

5.4.8 Ova Engineering Industry *n:niaing Board (CEITB)

At its annual general meeting in September 1971, the South Afiican Federation of Civil 

Engineering Contractors resolved to establish a training scheme for the dvh engineering 

industry.

5.4.8.1 l^nining courses

¥ ,, ■

“ •

■
■ , r  • ' 

. .. -

Since its inception, the CEITB has developed numerous training courses for its members, 

and also publicizes courses offered by other agencies, which have been 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.

5A8.2 CivH engineering training spectrum

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

Table 52  shows the number of employees who attended training courses during 1988.

TABLE 52

CIVIL ENGINEERING TRAINING B0.4RD 

NUMBER OF EMPLOYEES ATIENBING TRAINING COURSES 1988

Category/course Number attending Remarks

Technicians 165 Technikon training

Management 563

Supervisory 3 030 Cteneral foreman to gang boss

ad iis 1 095 For general workers

Supportl*^ 2  0 4 :0 Industrial relations, safely, 
8 M. Short one day courses.

Total 6 900

Source: Civil Engineering Industry Training Board

The total number of employees in the formal sector of civil eagmeeriug in 1988 was 96 

000. The 6 900 employees who attended training courses during L988, tlius represent 

72% of the total employed.

A review of the type of course completed dearly shows 'iat the trahiin|f has been 

directed towards the staff and supervisory sections of the employee spectjtun. Only 

15.9% of the employees trained, attended the skills courses,

. i
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According to the composition of the labour force (refer to Hg, 4.3), 86% of the labour 

force are direct workers. This represents 82 560 employees. Table 52  shows that omy 

6 900 of these employees attended training courses. Hus represents 8.4% of the direct 

labour force. It is appreciated that the above figures arc limited to approved training 

courses. But it is questionable whether the foregoing rate of training is adequate to 

develop the neoissary skills required to maintain satisfactory improvements in labour 

productivity.

5S  Critique E^arding Skills Training and Recommendations

-i, y' ■ '■

r:s .,

V ,-  ■■ i

m

The nomadic nature of construction work is such that it mzunly attracts migrant workers. 

Their jdj tenure is relatively short, eg, 42% have less than tvto years of sertice, refer to 

Ssctbo 4,3.

^paring in the low level of formal education, it is extremity difficult to help them

jpelop iikills m ijtich a short period of time.

u

Much of the redrmfijig, is done on site - especially on the smaller contract - where 

recn^ting personnel are not qualified to employ scientific selection techniques.

The skills ti*aim’ag is usually done at off-site training centraa where the courses are of 

apprcoriipately three weeks’ duration. Working conditions are different from those on 

site. ITle work consists of erection (shuttering) or biulding (briddaying) and the work 

done is dismantled after completion. This is psychologically undesirable and affords the 

worker little creative satisfaction.

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

acceptable quality. No attention is paid to the productive effort of the trainee, le.
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quantity of production required during a î ven time allowance.

i a

f i r  >'

'J_tyg
S 3

All tins adds up lO flie fact that the training is being done under artifidal c itions 

which do not prepare the trainee 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 required production. The result is dismissal 

and the additional cost of labour turnover, or inflation due t( hi^’ pay and low 

productivity.

.Site management criticism of present training practices obtained in the course of 

interf'lsws, induded the following :

when the iite is busy they cannot spare their workers for training.

when the site is slack then they cannot afford 'fo train them and vrould rather

dismiss them.

the training tiitqr receive 'is a waste of time’ because it docs not equip them to 

cope with the job requirements on site.

- the training centres are costly to maintain and ineffective. ' comment often 

stems more from emotion than practical reality, and portrays the not uncommon 

antipathy of site personnel towards head office staff departments.

On-site training

Most other industries, particularly mechanical and electrical en^ecring, have recognized 

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

skills training on site.

The activities on which the trainees are engaged shc old not be criti(ral so far as the

w ■' *
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ii
eoastruclion programme Is concerned. Tlie Isstnictor should be quahfied in skills training 

asc! commurJeations but ak, f . also be a member of the production team with a keen 

jcafiS of awareness regarding productive effort and production quantity, q>2ality and OTSt.

The foilofmng Gravesian concept (Graves C W) is, indeed, applicable in the appointment 

of instructor&'teachers.

'"Since people ieam in Hffem tf wa ŝ from different kinds of tedtJters/lrmners, (He task of 

education or training is to mutch learners, teachers, and educadonal strategigsJ’

\. .'1

o

]?y i^futing tins practice the cost of training will be gseatly tediicsd; the tim ees wlH 

bp productiv'e and Jave the sadsfacdon of being part of the team aetd of seeing their 

completed work as part of the overall project. They will be working under site 

conditions, and develop uncisrstanding of site preduedon requirements in tenns of 

method, quantity and qualffy.

The site management objetdSon of additional cost can be met by snbvendons from the 

toiniag grants provided by ibe Manpower Development Fund (government).

The on-ate training must bti approved by the Department of Manpower, but diat should 

not present an obstade.

An alttttmidve to on-site training saa be the training of workers in the e fedoa of 

sub-econoffitic housing and infrastnidute civil works in areas such as Soweto. The 

addidonal millions of Rands which the government is now spendmg on training through 

the eStabiished training cet tfes will tJius become productive, and not be spent on sterile 

work which is erected (such as slmttering) and then dismantled, or broken down 

(brickwork).
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In practice it would mean that the construction division of the ttaiaing centres be 

removdii to sites such a-. Soweto, where the concept of productive training can be 

impkmented and where the trainees probabiy live.

5.6 The Qualified General Construction Worker

Ihe ccmt»pt of 'msket training and ^ I s  development is still based on the original 

of'ilin^ craftmanship with workers being trained in limited skills such as 

brickkyina shuttering, steel fixing, concrete casting etc- This narrow range of skills, 

kiads to the Tmder'Utiljzation of labour. This particularly applies on contracts ’Aere 

aiaivities are hot on-going. A further undesirable and costly consequence is the 

neces^y to transfer O'" dismiss workers for whose sp&daixisd skills diere is no longer 

\  a ne^.

Tim fact that there Is no longer any resjdcdve leglskfion re^duag tt'aimng and thii skills 

rieveiopnii^ of the bulk of the labour force Le. black, pf esents a challenge to the
V ■>

'hldnstry. ^
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Ihe nscessSy itsr better training of low income workers is emphasized in the Projea 

Free Enterprise Report (1984). Ihose in the earnings brackets of up to R&J per month 

rated better training as the most important Factor (42% to A6%) for acMeving improved 

productivity. ,

Thought should therefore be gt'ton to the development of a "General Construction 

Worker* who will have undergone a ’'lulti disciplinasy training and vrill be skilled in all 

the general construefion activities.

w
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TMi wiii result la pb snridiment and provide the industry with better qualified and 

e spmsnced wortes. Tfas enterprising individual amongst these workers may well protida 

the nucleus M a small biwiness constructioii industry which suitably financed can. help to 

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

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

?rj«meatation of training places additional responsibility on supervisory management 

The ouTf̂ nt spaa of supervisory control, as mentioned in section 4.6.2 is already excessive, 

and the introafuction of a well quafSed, self disdplkcd general work could well be an 

aŝ et to the Industry, i

5.7 Ilwpacatloa ei "ftaiaing Facilities

It has already been mentioned that the buildkg and civU engineering industries employ 

common skills in areas such oh brickkying, shuttering carpentry, steel fixing and concrete 

placement (casting. In spite of thi?, BIFSA and SAFCfiC have dsvrlopfjd and mamtain 

separate ii traioii:  ̂ programmes and facilities, This duplication iaw??"ea mmecessarv 

additional cost to the Indsts/rics concerned, as well as the general taxpayer (through grants 

&om thfi «.coal Trainiug Board).

Otse can conclude that thought should therefore be given to the consoEdafion of ttairm  ̂

piogramifies and facilities which are of common concern to bodi sections of the 

coustruction industry, Such a consoEdation could provide for the exchange of practical 

experience in trrmjing methods, with the resultant developm.ent of better and more 

effective programmes, to the ultimate bsuefit of aU com:x!rned.

II

I
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5.S Review of Tiraiamg Methods

The recoEunendations of the Tittendrigh" report pi»l>Iistied ay ihe Human Sciences 

Research Council (1985) on bskdf of the National Training Board, regarding technical 

traming are of an evolutionary nature. They are based on the original centuries old 

craft concepts of apprenticeship and leamership.

It mtjst be appreciated that the institution of apprenticeship was developed at a time 

when technological development was at an elementary stage with little sdendSc content. 

The design of engineering structures, buildings and machines was empirical, and this in 

the absmice of modem machine tool technology and accuracy, called for high degrees of 

crafimanship.

Technological development has blurred the lines of division between the different 

tradilionai crafts (skills). For ""̂ vmple, the original skill of applying protective coatings 

and decorative finishes which was limited to the use of paint, now esuends to the 

application of plastic and composite cladding materials. Environmental control in 

building involves m.stalworh, electrical wiring and electronic controls.

The design and consti\ „don of modem stractures and buildings requires an 

interdisciplinary approach, and the industry needs therefore to identify the skills required 

which can bring to frmtion modem design and applied technology in a third world 

enviroament.

This calls for a radical revision, and possible depaituio from present training methods 

to ensure that future industrial manpower needs are served. This is, indeed, a subject 

matter for urgent research.

r
■
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It is recognized that training is indivisible from education, and whatever new training 

methods are developed they will, perforce, have to be based on a sound educational 

foimdadon.

5.9 Conclusions

I

The historical review discussed the restrictive legislation which has inhibited the 

developmmit of skills amongst the major portion of the South African population - the 

blade people. The white trade unions have been party to discrimination and have, 

indeed, prevented blacks from acquiring skills by refiising to be party to their training. 

Howsver, economics ultimately dictated to politics. Restrictive legislation has been 

progresjuvely repealed, but the industry will not 'jc able to operate in a truly free 

enterprise environment until all discriminatory legislation is abolished.

Consequent to the le^sktive changes, employers’ bodies and government have introduced 

numerous training schemes for the development of black artisans. In spite of this there 

is still a considerable backlog of skilled labour.

This is emphadzed in the Bli^A annual report (1988 : 121)

‘However it is worrying that the level of cq/preMiceship training in South Afiica is below 

the required level and unless contractors and sub-contractors are prepared to substantial̂  

invest in thcir manpower, then the sHlls shortage in South Afiica is likely to be further 

accentuated.’

V
Technical skills in this day and age must be based on a concomitant level of educatioji 

and training. On-site training should where practical, replace the off-site training 

practices, which are costly and non productive.
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It is reconmiended tbat the concept of a qualified general construction worker be 

introduced into the industry. Such a worker will have mdergone a muld-discipHnary 

training and will be skilled in all the "general construction activities.

It IS also recommended that the building and dvii en^eering industries pool their 

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

programmes.

m
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CHAPTER 6

BIACK EDUCATION AND ITS EFFECT 

ON SmiJLS DEVELOPMENf

i 'J

SYNOPSIS

This chapter discusses further the educational component of the holistic approach and 

deals with the importance of education in acquiring cognitive skills. The quality of black 

education 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 contributory factor to the generally 

low level of education amongst blacks.

Generally, the level of education of the South AMcan labour force is much lower than 

that in first world countries.

-

O

The diversity of ethnic languages and their absence from the teaching curriculae in white 

schools in former years is proving to be an inhibiting faaor in white/biack 

communications.
' /

The importance of non-formal contmuing education is stressed, and recommendations are 

made for the introduction of craft traiaiag and technical education in elementary schools.
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6. THE IMPORTANCE OF EDUCATION

Training and development courses are aimed at providing systematic learning experiences 

wMch 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 literacy, language 

comprehension, arithmetic (mathematics) and cogniti.d skills. Education must be part of 

a person’s total development process.

Discussing the SouLi African educational scene, 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 to acquiring knowledge and skills which are valued in the 

job market The increasing clamour in South Africa jo t  more and better education facilities 

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

He goes on to say ;

’Inefficiency in education investment is one important cause of low productivity in South 

Africa’,

The importance of education and isldlls 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 a labour force that just does not measure 

up?’

x i n



- f

6-2

6. THE IMPORTANCE OF EDUCATION

Training and development courses axe 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 soxiiid 

educational base which has provided him with a basic education in litera<y, language 

comprehension, arithmetic (mathematics) and cognitive skills. Education must be part of 

a person’s total development process.

Discussing the South African educational scene, Rees,. (1985 : 27) writes :

’The reason people want education for their children is because they are lim g in a society 

where there is a positive pety-off to acquiring knowledge and skills which are valued in the 

job markeL The increasing clamour in South Africa for more and better education facilities 

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

c

i c

He goes on to say :

Tneffidency in education investment is one important cause of low productidty in South 

Africa’.

The importance of education and 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 a labour fores that just does not measure 

up?’

X.
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In looking at the possible scenarios for the 1990's, aunter (1987 : 40) places education 

and the work ethic at the top of his list of six factors which constitute the portrait of a 

winning nation; and goes on to say:

’On the brink of the knowledge - intensive 1990’s, the foremost characterisdc of a ’winning 

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

However, knowledge, the same as all assets, must be put to worL There have been 

numerous instances, particularly in Natal, where black workers after undergoing training 

at training centres, have not been able to find employment. The result has been the 

waste of training costs, and the ultimate atrophy of the limited skills which the trainee 

acquired.

It is therefore su^ested that one of the effective sources of initial employment for the 

emergent young black knowledgeable people could be the informal black construction 

sector, and the related ancillary industries such as the manufacture of Idtchen and 

bathroom fittings, and the instaliaiion of electrical and plumbing services.

6.1 Quality of Black School Education

Quality is a relative concept, and in South Africa one must compare black education with 

tha' of whites. The first observation is that black and white educatio) are the 

responsibility of eighteen differe.nt ministries and governmental departments.

In these circumstances there is complete separation of school facilities, teacher training, 

and curricula. SigniScantly there is also a great disparity in the monies spent per pupil 

in black and white e ducation.

J
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The average per capita espendlcure on whites per anynim in 1978 was R724; for blacks 

it was only R71, i.e. 9,8% of that spent on white education. (R Todd, Inside South 

Africa, September 1987, p. 9),

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

substantial.

The following are the amotmts spent per pupil during 1986.

'•W':

S .

PRIMARY & SECONDAR.Y SCHOOLS

Whites R2 746

Indians R1 952

Cdtoureds R 1330

Blabks R 456

SOURCE: Spokesman, Department of National Education

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

on white education.

According to a spokesman from the Department of National education;

'J7ie reason for the low spending on black education is that 70% of the espenditttre 

comprises teachers’ salaries. Approximatefy 90% of black teachers are underqualified and 

hence are paid lower salaries than whites. Black teachers’ qualifications mostly range from 

standard eight to matric plus a two year diploma. Special efforts are now being made to 

raise the qualification levels of black teachers.’
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The increase in spending on black education is commendable, but tlus must be 

accompanied by quality improvement. The time pay-oiff 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.

Biesfaeuvel (1980 : 22), commenting on educadonal ejqjendiiure wrote :

South Africa should look upon its expenditure on education as a kind of defence 

eipenditure - d^ence against internal unrest and violence, which will most assuredly follow 

if we do not achieve our productivity targets m d have to face the prospect of mass black 

unemployment’.

Considereni against current circumstances they were, indeed, prophetic words.

6.1.1 Difietymtial between black and \5iiite educa, aal standards

Enquiries made did act reveal .my definitive researched information regarding the 

differences in the levels of black and whits education.

Empirical opinions obtained from educational authorities®, however, confirmed that there 

are substantial differeniss, ranging from two to three years or more in standards of 

education. For example, a recent (198j) English rea ling age test conducted on blacks 

who passed standard 10, and which involved word recognition, related to a white 

equivalent level of approximately standard three.

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

■J

V
£3
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a. Prof. Don White, former Dean of the faculty of Education, University of the 
Witwatersrand

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

"Hoiv can we have a productive construction industry with a labour force possessed of 

minimal education and skills?"

6.1.2 Drop-out rate affecting black advancement

i

Bisheuvel (supra : 22-27) emphasized the effect of the school drop-out iv‘'te on black 

advancement. He writes :

’A further aspect of educational inadequacy is the drop-out rate. Though the percentage 

o f the black population at school has ^ w n  from 5.18% ir 1935 to 2L07% in 1975, 

attendance dwindles from 21.85% in sub A, to 4.04% in form 1 and to 0.24% in form 5’.

In summing up he says :

’This is a far more serious impediment to the advancement of blacks into hitter level Jobs 

than the remaining statutory and customary barriers, which are cdl crumbling at the moment’

More lecent education statistics quoted by Sunter (1987 : 40) show an improved position. 

He states :

J

’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 eî ueen year olds 

is 61%) for whites and between 5%> and 10%o 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 dispensation.’
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Tragically, black scholars, witli radical encouragement, were (in 1986) committing 

themselves to the concept of "no education before liberation". This resulted in lie  

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

These actions did incalculable harm to the development of black youth. Ultimately, 

the liberated could lack the capadly to utilize resources effectively. This will result in 

a wasting of existing assets, and a lack of ability to replace them. The consequences will 

be a progressiye reduction in the stando/. is of living and quality of life for all concerned.

6.2 Cognitive SIdiis Development

hnadequate education affects the development of cognitive skills. The relative absence 

of cognitive sidlls amongst black workers is partly explained by Biesheuvel (supra : 22-27).

'The jpupil-teacher mtio is adverse, and has deteriorated of late to 1 : 49.2. On top of d l 

thiŝ  teachers are poorfy qualified for their partictdarfy demanding task, especiaify in the lower 

standmds where the foundations for later effective learning should be laid. What is the 

results Those who do emerge eventuulfy from the primary or even from the secondary 

school, are too used io rote-learning too concerned with passing examinations at all costs, 

to be able to profit fully from further more advanced education and Paining where 

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

the specific to the general are of paramount importance. Hot only do many blacks therefore 

start with some initial handicap in that their learning potential may have been depressed by 

adverse early environmental conditions, but tiiey are further disadvantaged by scholastic 

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

educational system.’

&
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63 Ccmparative international MucaticRssi Levels

It is of interest to make a broader comparison between black educational levels in South. 

Africa and those in some of the first world countries. The folloTOng table sets oat the 

minimal school attendance requirements in Sotith AJBrica, compared with those in. some 

other countries.

TABLE &1

COMPARATIVE COMPUIiJORY EDOCATtONAL LEVEL!? "N' SO tm i AFRICA 
/  iMC CfTHER COUNTRIES

COUNTRY COMPULSORY
EDUCATION

MINIMUM SCHOOL LEAVING AGE/ 
YEARS OF EDUCATION REMARKS

R.S.A. -  Whites 
-  Blacks

Yes
No

15/10

GERMANY Yas 1C Minimum 9 years at main school. Thereafter 
3 yea>-s vocational school part-time to 
qualify in skilled trade.

dAPAN Yes 16/ 9 6 years Granmtar School. 3 years Junior 
High School.

UNITED .klNGDOM Yes 16/ 3

U.S.A.** Yss I S /9 » *State controlled education in New York 
State

**Sourcst -National Data Book and Guide ta  Sources: S ta tis tica l Abstract of the United States 1984, 
104th Edition, U.S. Department of Commerce.

It will be noted that there is compulsory education in aH the above first world countries, 

with nine years of schooling, and a minimum school leaving age of sixteen. This also 

applies to white South Africans. There is, however, no compuisory edacarion fot blaok 

South -Afriians.

It is also of interest to noie the educational attainment of labourers in the USA, which 

in 198i'. was as follows :

X
X ./
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I^ss than four years of high school 

Four years of high school only 

One to three years of college 

Four years of college or more

43.7%

39.5%

12,7%

4.1%

*Source : National Data book and Guide to Sources:

Statistical Abstract of the United States 1984, 104th Edition, US. Depaitme>.t 

, of Commerce.

\ O

According lo the foregoing statistics 56.3% of labourers have an educational attainment 

of four years of high school or better.

6.4 South A&ica’s Educatiouai Handicaps

AH the foreign countries rewwed k  table 6.1 have 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 fadlitates communications and the transfer of knowledge and skOls.

In the RepubHc of South AMca there are two official (English and AJhikaans), and the 

foUnwing ei^ t black ethnic languages:

North Sotho (Pedi)

South Sotho

Tsonga (Shangaan)

Tswana

Venda

Xhosa

Lebov/a

Lesotho

Louis Trichardt area 

Bophuthatswana 

Vendaland near Lebowa 

Transkei and Ciskei

J

K
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Zulu

Swaa

Zululand

Kaagwane

Over 90% of the direct workers employed in the industry are black. Yet it is only in 

recent years that some white schools have introduced black languages into their currictila.

■-'S'

The lack of education and ability to communicate limits the black worker’s capacity to 

acquire skills. This is a critical inhibiting factor in developing the productive capacity of 

the major part of the work force in the construction indusby. The inability of all sectors 

of the commuiuty to communicate with one another effectively has affected trust, the 

appreciation of one another’s cultures, the understanding of the free enterprise system 

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

65 Confinning (noa-fomal) Education

It has been stressed that the bulk of the labour force, the black and coloured peoples, 

who are employed in the industry possess little formal education. This is, indeed, a 

serious handicap in a rapidly developing technological age.

In the present drcumstances the industry cannot afford to for an influx of a new 

generation of woii..ers with the necessary educational qualifications, but must, in order to 

help itself, promote in-house education.

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

knowledge and benefit from continuing non-fov'' al education.

The de Lange 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)
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’The adequacy o / the planned provision of education in a modem society cannot be 

measured only in terms of formal provision but should also be svaliuued on the basis of 

both formal and nan-formal provisionl’

’Mon-formal provision is directed towards literacy, induction, in-seivice training retraining 

support prolamines (for parents, for example), ad hoc needs, a second chance for those 

who mther never entered the formal system or left it 601% up^ding of individuals with 

inadequate educational levels so that dtey can re-enter the fomtal system.’

Education in the non-academic en\4ronment. to be effective, must be an ongoing process. 

This is a phiktscphy which is bemg applied by Japanese industry with outstanding success.

RyoKcH Hirono’® (1S83), in discussing the establishment of foreign corporations in Japan

’The development of individual employees . mst also be a major policy of organization, 

esp^daify the development of their intellectual capaci&es and ti "knicd skills and the 

fiiftUlment of d ie t diverse personal needs'.

He goes on to say :

’....human resource management will no longer be the monopoly of the personnel department 

or education and training department 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’.

i

‘This will require an unequivocal commitment by corporate top management to management

Professor, Seilcoi University, Tobyo, Japan
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development pw^ammes at all levels’.

6.6 People Development

It Is obvious that by the very complexity (and scope) of the skiils required, specially by 

supervisory personnel, that the development of people cannot be realized effectively by 

attending a course of a week s duration every few years. This particularly applies to those 

wi'dh levels of education ranĝ rg firom standard five to matric, where the capadty for 

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

Education, 111® training should lo^cally not be limited to new employees, but should be 

a continuous and on-goii^ process.

The potential of workers should be assessed, and a suitable educational path (part of 

their career path) planned for them. Their progress should be subject to regular review, 

as this w ii encourage and permit the person concerned to develop and achieve their fiill 

potentiaL

This is indeed a challenging task; but its fulfillment should in time be rewarding to the 

company, the individual, the industry and the country.

6.7 Recommmtdsd f'echnical Educafion

Hie introduction of craft trainmg into elementary school edtscation, and the progressive 

extension of this trainmg to secondary or high school levels, could provide an Important 

base for the development of manual :.kills, and encourage those scholars who have the 

aptitude and interest to pursue a technological career.

Such a programme will require the establishment of suitably equipped school workshops.

i

I
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staffed ■with qualified technical teachers.

The%eduiical edticatioE should be andlkry to the general educational syllabus, itad
l|

should inducte subject matter such as technical drawing and trade (craft) theory. The 

latter, at the most elemenikry levels, could indude a knowledge of basic tools, machines, 

materials and their characteristics, and methods of measurement.

The jsi'acficai work should, as fer as is practicable, be productive. At the advfinced level, 

tie  pujt^ could partidpatc in sdbool espansion projects by biriding additional classrooms, 

toikt &dlities, etc. This will have a positive psĵ diological effect on the student and 

gcalsfy Ms cresUrye iostinct.

Most df the iKhoiars educated at these schools ■will probably enter the trades and rise 

to pa^oBS where th^ can provide guidance to the general workers in the industry, 

wife Supmior schblasdc ability may aspire to professional status.

Tim mircduction of scholars to manual craft work at an early age, could stimulate an 

aiafeng hUsersst in technology, and feus lead them towards a career which will be both 

interesting and ĵ warding.

dS Condosioas

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

and contributed to high levels of labour turnover.

The inferior education in black schools emphar^es the necessity for employers to institute 

in-house continuing education in order to improve cognitive skills and productivity.

m
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In terms of demograpific projections there MU not be sufSdent skilled people to serve 

South AMcab future jniustrial development needs- It is therefore essential to accelerate
/ f '

the current training programmes and ensure that ■workers are economically productive 

during thear training ptariods. Training is indivisible from education, and whatever new 

trainiag mdho^ are developed they wiB, perforce, have to be based on a sound

edocadMiid loud^km.

; V  ^

Tte pM  (and jpt«®nt) attitarfea of siqKsrvisory management to black workers and their 

dlMifeteptawt also inhibited thdr productive capacity and affected the constriction 

iadaatiy'* kavds d  fffodnclMty, „

« I
-X

Vl,

'i" ''n '>

I not be achieved without p<Mitive supervisory and man^ment attitudes
A,

ma^3wsr developnent >̂ nd education. The amnnitment to human resources 

m «  be a mutual one at the h^rat level, between the government, iaidnstry, 

black ctmmmaal lea&srs. Unfcss this takes place, the educatkm, training and 

^we&spmeat of industrial manpower is likely to continue to be fragmented and vdll fail 

to serve the needs of the industry and country.
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CHAPTER 7

1BE FUNDAMEOTALS OF PRODUCTIVnY MEASDEEMENT

SYNOPSIS

MeasuremeM k a bask; compoaent of tbs ho!istic approack to resources udlizadoo, and 

dbî sK' cGscasscs tte ftmdaiasaitais of productivity measureiasat, with specific 

rsfeascc to tk; construcfioa kdustry.

I lls  im^catmce rf uusasurement ru ionutdating plans and evaluating action is discussed, 

mA &cw» k  i3k5 fcma of a systems onitrol raodeL

î BMttesKait and kfcHmadon criteria are defined, and a category of productivity 

weasBrsffiKaits k  proposed wth regard to tire kput elemeate in the productivity equation, 

m  weffl as overall measures of company and sector productivity.

r'j
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7. ProdudSvi^ Measoresi«at

lus^oved productivity is the product of creative aad inno^itr« aiilizatioa of resourcss.

The effisctrvoKJSS action and residtant performance, can oniy be evaluated through 

D»Ksisaret3P«nt *md coacq* is illustxated in the systcjns contrd model shoroi in figure 

7X

It vnii be seen frran tl» model that parfeamance measurement prowdes the i»oessaiy 

isfeann^ion for tim evahiatkm d  the ^»th^mess of both tlte |rian and action. The

itsed-l̂ tck thus obtained 1^ ^  to revise the mr înal plan lor imj^oved action, and tbs
I ' ■

&dikrvetaeid cf enhaac»i tesahs. Thm an ^ective method d  measiliremBat Is an 

esscatiai requinanent to improw ths productivity d  tte rcsonnss used hi fee iaduscry.

FIGURE 7Jl SYSTEMS CONTROL MODEL SHOWING THE MEASUREMIMT 

FUNCTION RELATIVE TO PLANNING, ACTION AND EVALUATION

i
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The kaportance of productivity measurement is stressed by Peter Drucker.

’Without productivity objectives a business does not have direction. Without productivity 

measurement it does not have control’.

The forî omg may be paraphrased :

You can’t amtrol what you can’t measure; and you can’t control what you don’t measure’.

Tte importance of prcsiuctivity measurement is further emphasized by the fact that the 

Business Roundtable of New York City U.SA, commissioned an investigation into the 

dedlne ctf productivity in the construction industry. The report (A-1, 1982:1) concluded 

"that better ways of measuring construction productivity are needed".

The r<^rt (supra : 3) stressed that effective measurement will help owners and 

contractors to :

Detejinine how effectively the project is being managed.

Detect adverse trends quicMy and hence take corrective action, and implement 

the concept of guidance management.

- Determine the effect of changed methods or conditions.

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

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

contractors.

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 ^ects of changed methods and conditions’.

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

individual worker’s results will invariably lead to improved performance. For example;

‘ .■'Vi ■

" i

Work recording (which is a facet of mjrfc measurement), especially by the worker himself 

coupled with the daily presentation of results on a prominently displayed board, presents 

him wish a challen^; and this practice was proved during the course of this research 

to motivate workers to improve their performance. Thus measurement is an essential 

ingredient in every prodnetmty improvement programme.

Productivi^ mciBuremfint provides a guide towards producthify improwmenL 

Improvmnent is invariaHy the result of dianges in resources input and/or process. Hence 

cme d  the purposes of measurement is to track and assess change.

It Vim stated in Chaptep 1 that productivity is the relationship between output achieved 

and the resources applied. This relationship, therefore, defines productivity as a resource 

utilzatk)R ctmeept. It is noteworthy that the Organization for Eiuopean Economic 

Ckj-<^erafen (1955) d̂ ifines productivity in a similar manner.

The measurement of productirity, in terms of the above definition therefore involves 

e^ablishing measures for the outputs and inputs. Thus productivity measurement consists 

of a family of measures that reveal various aspects of the output / input relationship.

Rgures 1.1 and 1,2 illustrate that construction is a multidisciplinary aedrig sucli, 

and because of the multiplicity of inputs, previous writers contend that there is no single 

measure of productivity.
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Laufer (1985) in discussing measuring criteria states :

’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 performance element’

The Roundtable researchers recorded in their Summary on measuring productivity 

(1583:49).

r
’..,.No schisfactory measurement of industry - wide construction productivity is now available, 

... u sin^e measure of productivity would not suffice for such a complex industry.’

Jertmoe A Mark, (1971) Asristant Commissioner for Productivity and Technology, Bureau 

of Laixmr Statistics, U.S. Department of Lalraur, has stated :

’No one measure is the r i^  or best measure.’

It is, indeed true that no single measure is realistically applicable to the construction 

industry, but it rrill be shown that within a company, a single measure of economid 

productivity can be used to measure contract productivity and trends in rhe effeeSireness 

of total resources utilization.

7.1 Information Criteria

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

following criteria :

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

2) Help to determine the reasons for the success or failure of action taken.
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3) Prowde guidance, and aid management in taking decisions towards improving 

resources utilization, and hence achieve more profitable gain.

4) Information should be produced vnth fewest operations in the shortest possible 

time and at least cost.

>

 ̂ ‘ V ̂ ' If ,
r

f I I

The latter criterion is particularly important, since the constaiction process is of transient 

character, and many of the activities are of limited duration, ha ther,e draimstsnces it 

is imperative that the measurement and evaluation of performance be done eJipeditiously.

7,2 Measurement Criteria

Measurement provides the information for the evaluation of performance and controL 

Control, in turn, is ejmrdsed at two levels :

i) Self controi This will usually involve discrete measures.

ii) Control of operations for which one is responsible. Tins may include both 

discrete and overall measures.

Laufer (198S) divides measurement criteria into two groups :

f ?e

J

admimstrative and psychometric.

The first group includes feasibilily, understandability and acceptability, adaptability 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 imdersfaiiu the 

basis of measurement is all important If they do not understand, then they are unable 

to measure their performance and hence to CONTROL and to strive to IMPROVE their

O
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results. And without understanding, tbs/e cannot be a full commitment towards 

improvement goals.

The subject matter of this research indud'*s identi^ing and developing practical means 

of measuring resources utilization.

The difficulties and compkaties involved in measuring construction productivity ttOitt 

from the feet that there are a multituds of inputs and related ouEpufe This is 

particularly valid during the different construction phases, prior to a projects completion. 

At these interim .stages it is extremely difficult to measure with mathematical accuracy 

resources input and output. This particularly applies to resources such as granular 

materials whose utilization measurement requires- the measurement of stock piles.

Hie measure, in these instances, must be practical to the extern, where it limits, if not 

eliminaiQs, sufnectiw judgements.

In practice thi ’»easurement / cost benefit relati'' “ship precludes mathematical accuracy, 

and the measures to be discussed will therefore take into account the criteria of practical 

validity and sufficient sensitivity to indicate trends in improvement or regression of 

resources utilization.

Four main categories of measurement arc proposed in Fig. 12.

Ths first involves discrete measurements which apply to the imique inputs sudi as 

manpower, materials, machinery, money st al.

The second involves an economic measure of productivity -which encompasses all the 

economic inputs and the aggregate economic outputs. The result is presented in the

r

I I

iii

j

.A,, ;

<3
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FIGURE 12 PROPOSED CATEGORIES OF PRODUCnVlTY MEASUREMEIST
 ̂J
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form of a productivity ratio which, when compared with a base ratio will indicate whether 

there has been an improvement or deterioration in the aggregate utiliyntion of resources.

The third measure is an intercompany comparison of productivity ratios of companies 

engaged in similar construction activities e.g. housing, high rise buildings, power stations, 

roads et aL

The fourth measu' ? is a sector productivity measure for the construction industry, which 

in terms of a productivity ratio, will show improvements or retrogression in productivity 

in the different sectors of the construcdon industry ou a re^onal and / or natic lal 1 lasis.

7.2.1 Discrete measures of prodrctivity

The discrete measiues of productivity apply to individual resources inputs.

J

The economics of measurement dictate that the benefits to be gained must justify the 

administrative costs involved; and that the resultant mformation is produced sufficiently 

timeously to permit evaluation of the action taken, and if needs be, revise plans and 

action in order to obtain improved results.

'Ihe main resources inputs may be listed as follows :

o (i) Manpower

(ii) Materials

(iii) Machinery

c?
(iv) Management

(v) Money

(Vi) Subcontractors

(vii) Local authority services
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(■nii) Energy

The first six of the above resources constitute the bulk of contract value, ausi as such, 

economically justify measurement.

The, different applicable methods of measurement will now be discussed in the following 

chapters.

i
73 Conclusions

Previous writers have concluded that there is no single applicable measure of productivity 

to the construction industry, and that it is best to devise a number of methods to measure 

the same performance element.

J -

-o

. c
i

Having defined the applicable information and measm-ement 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 contract pK aiictivify and trends in the 

elfectivcness of total resources utilization.

» x l t
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CHAPTER 8

measuremi!:nt of manpower PRorucTivrrY

SW^OPSIS

This chapter is coccemed with identifying the different oiteria and means employed in 

the construction industry to measure the perfonuance and productivity of labour. The 

validity of these measures is discussed, and subsequently applied to evaluate the 

producdvify of site manpower.

Site observations arid research established that excess labour was being employed; and 

case studies regarding how labour reductions were achieved are discussed.

A reliable method of recording lost time was developed, and is described.

5 x I c
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FIGURE 8.1 FACTORS AFFECTING LABOUR PRODUCnVIIY
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8. THE ELEMENTS OF MANPOWER PRODUCTTVIIY MEASUREMENT’

In considering the measurement of labour productivity a distinction must be drawn 

between the measurement of productivity and the measmrement of performance.

PRODUCmTTY MEASUREMENT involves a ratio of output to resources Input. As 

such, it is not finite; but the resultant comparative ratio provides an assessment of 

improvement or regression in the effectiveness 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 bam 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 

labour productivity and performance are affected by numerous factors.

8.1 Measuring Labour Performance

The Measurement of manpower performance can be divided into two main categories.

1) Overall performance i.e. production per umt of time.

2) The effectiveness of manpov’er utilization in terms of effort and time utilization.

Numerous factors affect labour performance, and hence labour productiwty. Figure 8.1 

was developed to show the main factors that are practically relevant to labour productivitj'

k

y .

 ̂ •
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in the construction industry.

The different applicable performance parameters and standards uiied in the industry will 

now be discussed.

8.1.1 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 staadard, and, invariably 

requires different types and levels of skill which are remunerated on varying scales. 

Hence equating the output to the number of workers is not meanin|pfiil, nor comparable; 

even for the same type of stmctare.

The value of output will also vary with changes in prices of materials and labom; whereas 

hours is a non variable parameter. 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 invariably be subject to query, because so much iviJl depend on the 

resources mix of materials, plant, seivices and labour.

In order to obtain realistically reliable data, one must compare like with like and not rely 

on the comparison of an adjusted variable wth a constant i.e, adjusted values over a 

broad time base with hourly input.

Herbert Stein (1971) (Member, Council of Economic Advisers to U.S. President Richard 

Nixon) emphasizes this point ;

’For many analytical and policy purposes the simple figure of output per hour is inadequate’.

iM
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8.1^ Measurement of laboor utiiization (etEEdency)

The method in common use for measiuring labour utilization involves measuring the work 

completed over a period of time, usually per week or month, and then comparing the 

allowed̂ ’ labour cost of every completed activity with the actual labour cost for that 

activity.

The completed work is then compared with the actual cost of the labour employed to 

do that worL This comparison provides a labour cost recovery figure, which in practice 

is often referred to as the labour eftidency. e.g.

Labour
Effidency

Allowed labour cost of Work completed x 1(K1%

Actual Cost of labour employed

8.13 Quantum measure of performance

Different norms are used to measure the different construction activities. These nomiis 

usually involve a quantttm unit of production per man per day. The following is an 

example of the norms applied in practice.

Excavation Cubic metres per man per day (dependent on the 

equipment used).

Bricklaying No. of bricks per man per day with a distinction between 

common bricks, face bricks, and special bricks, piers, 

straight walls and comers.

” The allowed cost is usually based on the esitimate, and comparisons with the estimate inhibit 
attainment of optimal results.

'-r-f
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Formwork - 

Shatter Erection Square metres erected per man per day (dependent upon 

shutter design and equipment used e.g. cranes and any 

other lifting tackle, and the level above ground).

Other activities such as plastering, tiling, paving etc. are measured in a similar way.

The fon^oing measures of performance are only meaningful when compared with an 

acceptable norm or standard. The standard, in practice, is usually that used in the 

{ffifimate leading to the tender value - "the tender allowable".

82  Pmfonnance Standards

Tbs establishment of practical and realistic standards of performance in the construction 

industry present unique challenges which involve some of the following aspects.

One of the difficulties in developing productmty standards is the difference in input and 

output m the various end products of the construction industry.

For example, domestic housing construction, involving much brickwork and little 

mechanized equipment, will require a larger labour input than a midfistorey concrete dad 

structure involving gang shutter work, tower cranes, and concrete ptamps.

Therefore while a realistic economic measure of productivity can be applied, standards 

will vary with the type of construction. This must bo taken into accoimt when making 

comparisons of productivity and performance. Additionally, there is the aspect of miique 

site location, unique architecturai design and construction complexity whidi will affect the 

imit work content of the activities to be measured.

■-ISS
:S4J:

'  '
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8.3 Work and Production Standards

Production standards (work vaZ’ws) are essential in compiling cost estimates as a basis 

for contract tendering. In practice, however, they can only provide a guide towards 

measuring labour performance.

The standard set for M)our performance must take into account the applicable working 

conditions for the activity under consideration, <md the potential for optimal labour 

performance.

TSg ultimate work value set should be a^ ed  to by the worker concerned so that there is 

a commionent on his part to the ag^ed level of performance.

I
1

The standard must be at a level which will ensure the recovery of the estimated labour 

cost, and still encourage the worker to optimize his earnings by increasing output.

Work values (in construction) cannot, and should not be synonymous with fixea rates. 

Should they be synonymous, then Shimmin’s observations may well apply.

o

V -

Shimmin (1959) writes :

Toth the ratefixer and the operative know that the find value for the job will bear little or 

no relationship to the time it actucUfy takes. The rate^er 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 mil be a potential source of trouble 

and dispute in the future’.

y .
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S3 Work and Production Standards

Production standards (work values) are ess, ial in compiling cost estimates as a basis 

for contract tendering, tii practice, bowever, they can only provide a guide towards 

measuring labour performance.

The standard set for labour performance must take into account the applicable working 

conditions for the activity under consideration, and the potential for optimal labour 
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Should they be anonymous, then Shimmings observations may wcE apply.

Shimmin (1959) writes :

’Both the ratefccer and the operative know that the final value for the job will bear little or 

no relationship to the time it actupMv takes. The rat^b^ 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 trouble 

and dispute in the future’.
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8.4 ‘fhe Measuremsat of Effort and Activily

The measurement of quantum 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 been proved to make a major contribution towards 

improvements in labour producti\dty, and it is considered appropriate that the method of 

measuring these factors be discussed.

8.4.1 Effort rating

The concept of effort rating was pioneered by Charles Bedaux’® who developed a 

rating based on the 60 minute dodq where a 60 performance, is comparable to walking 

on a flat sistface, at 3 miles per hour or 20 metres in 14,9 ssscs. This is the work effort 

expected from a worker for his basic pay.

Bedaux established a standard umt of work which he called the ’B’. This consisted of 

a portion of work and a portion of rest The rest portion being dependent on the degree 

of fatigue associated with the task being performed.

The worker’s effort was observed and rated up or down relative to a 60 performance 

base.

1

rx
Subsequently the British Standards Institute se- out a scale of rating which is 

rcMmmended by the International Labour OfSce, and which is based on c 0 - 100 scale.

Bedaux did not publish his work, but aopUed his system of lab.'"'" ;, __ _ iacentives to
numerom industries throughout the world. A t"' . «  unit is given in the
Production Handbook p. 1205; editors L - Langs John R; pubhshed in New
York by the Ronald Press Company 1954.

" 4
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TAKLE 8J.

EFFORT RATING SCALE RECOMMENDED BY THE INTERNATIONAL

LABOUR OFFICE

'I

S c a l e  

0  -  1 0 0

D e i f c r i p c i o n

L ,  . a l e  W a l k i n g

p . i , , T ; -  ; t n - p . h . )

2 0  m e t r e s  i n  s a c .

0 K a  a c f c i v i c y 0

5 0 V e i r y  s l o w ;  c l u m s y ;  f u m o l i n g  m o v e m e n c s ;  

o p e r a C o t  a p p e a r s  h a l f  a s l e e p ;  n o  

i n t e r e s t  i n  t h e  j o b .

2

2 0 m .  i n  2 2 . 4  s e c .

7 5 S t e a d y ,  d e l i o e r a t e ,  u n h u r r i e d  p e r f o r ­

m a n c e  a s  o f  a  w o r k e r  n o t  o n  b o n u s ;  

e x p e c t e d  w o r k  i n  r e t u r n  f o r  a n  o p e r a t o r s  

b a s i c  p a y .

3

2 0  m .  i n  1 4 . 9  s e c .

1 0 0 B r i s k  a n d .  b u s i n e s s l i k e ,  a s  o f  a  q u a l i f i e d

I

w o r k e r  o n  b o n u s ;  n e c e s s a r y  s t a n d a r d  o f
, ; ;

q u a l i t y  o b t a i n e d  w i t h  c o n f i d e n c e .

4

2 0 m .  i n  1 1 . 2  s e c .

1 2 5 V e r y  f a s t ,  w e l l  a b o v e  t h a t  o t  t r a i n e d  

w o r k e r ;  h i g h  d e g r e e  o f  a s s u r a n c e

5

2 0 r a .  i n  S . 9  s e n .

V .
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with 75 beittg the work effort expected from a worker for his basic p iy. This rating scale 

is shown in Table 8.1.

8.4.2 Activity measiirement

This can. readily be done by employing a work sampling technique which will provide a 

measure of the effectiveness of site labour utilization.

t

Work sampling techniques are widely used in industry; but of the ampanies surveyed 

none applied these techniques to construction activities. This method has the advantage 

of giving answers in miuuies or horns (depending on the number >f workers to be 

observed) thus enabling supervision to practice the concept of ’guidant,® management’ - 

making things happen. Management can then direct their attention to those operations 

which are sub-standard while the operation is in progress, rather than aft er the fact, when 

many of the costs have been irrevocably incuixed.

8.4.3 Instantaneous activity sampling

J

■ !'.v ■

' c

C.‘

This is a simple and effective field technique which permits a ready assessment of excess 

labour employed, imbalance in team opermions, and indications of lo it time during 

activities. The practical application of this technique is described in section 8.53.L

Activity is not synonymous with performance and productivity. Perfonnar ce connotes 

accomplishment which of necessity involves the elements of productive work and effort. 

However, const'uction cannot be accomplished by inactive workers, so although it is not 

an exact indicator of produco’tity, it is a useful management tool and guide towards 

effective manpower utifization. If the usefulness of the work is considered, together with 

a rating of the workers’ efforts, then it can become a realistic measure of manpower

,, ,, wX*'' '
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ptsrformaace.

8.4.4 Labour utilization lactor

Activity sampling discussed, above provides a aseM measure of labour productivity 

in the form of a Labour Utilization Factor.

:)S7

t

i H
'itT-lS

The Labour Utilization Factor is the ratio of the number of workers doing effective 

work compared with the total number of workers observed, i.e.

Labour Utilization Factor
No. of effective workers 

Total no. of workers observed

The Liibour Utilization Factor for the 345 workers studied (ref. section 7.73.1) was 0304, 

and hi the esmmplar shown in Kgure 83, 0.625.

foi terms of the foregoing detinition, a Labour Utilization Factor provides a numerical 

measure of the effectiveness of direct labour, site supervision, and management.

J

83 Site Observations

83.1 Labour cost recovery

The following are the results of itix different contracts in terms of labour recovery for 

different activities.

1;
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FIGUKE 82 EFFECT OF IMPROVED LABOUB. EFFORT ON PRODUCITON OOTPOT
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table; S2,

LABOUR COST RECOVERY ANALYSIS

8-10

ACTIVITY C O N T R A C T

A B C 0 E F

% % X X % X
Exsavation +8.8 -41.6 -148 +6*1 +21.3 -11.8

Concrete placement +27.3 -10.8 -27.6 -10.4 +55.1 +3.1

Fotrnwork -13.5 -41.6 -322 -42.6 -51.1 -20.5

Drickwork:
« epnnons -59.3 -7.4 -7.5 -10.1 +6.8 “34.4
-  f  K i n g s -36.2 -1.7 -17.8 -9.8 -22.5

Plaiiter +31.9 +13.3 +7.7 +0.9 +20.7 +3.2

Tilling +33.9 +35.0 +16.6

Carfentry -75.7

- labour Losn vs HllowabTu.
't labour gaiii vs alloeuble.

Table 82 sihows that there was an under-recovery of labour cosi’j compared with the 

allowed cost, on all contracts. Formwork, in particular, showed co?'sistent losses. The 

plastering and tiling activity was sub-contracted for all contracts, and site management was 

able to negotiate rates which were less than the allowed cost

8.5.2 Observed labour eBbrt

Labour effort rating observations on sites, according to the BSI scale, mcluding allowances 

for fatigue, contingent^ and synchronization, ranged between 45 and 60, which relates to 

60% and 8tl% 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 therefore increase liis performance by 25%. Considering that

’® This involves the assumption that the worker’s pay scale is based on a "fair day’s pay for a 
fair day’s work".

:-J
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FIGURE 83 TEAM ACTIVITY RATING
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workers o:a an effective incentive scheme can 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 figure 8.2

8.53 Survey of excess labour on sites

i

A  series of team activity ratings was made on different contracts in order to establish the 

extent of excess labour employed.

8.5.3.1 Method of study

Figure 8.3 shovra the form used for recordi'ng the observations. The vertical columns on 

the right hand side provide for recording tlie activity or inactivity of up to eight workers. 

Details of tlie work they are doing or remarks regarding their activities are provided for 

on the left hand side. Observations are made every minute and a tick is recorded against 

every worker vdio is active.

:J

The activity rating is computed at the end of the study by dividing the total number of 

ticks recorded by the total man units. The total man units is the number of workers 

observed, multiplied by the number of cibservations.

It should be noted that the observations only record whether an employee is active or 

inactive. The study does not provide for two important elements :

1) whether useful work is being done. Observations in this regard can be noted 

under the heading "Actiwty"'.

2) The effort of the active workers. (Refer to Section 8.4.1)

5-> ' "..sp-
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S O

Results of observations on 345 workers indicated that there was approximately 37% excess 

labour bemg employed in the activities which were sampled.

Parker, et al (1972 : 42) stated that the ’Range of proportions in construction labour 

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 simplification and the 

elimination of unproductive effort. The average effort rating of the active workers seldom 

exceeded 55.

Hms a conservative estimate of the potential for labour utilization improvement in the 

activities studied is as follows:

Pixcess labour is 37%

Therefore labour complement can be reduced to 63%

Observed effort rating was 55

Therefore at normal 75 effort rating the required labour complement vdll be:

63 X (55 / 75) = 46%

Thus potential for improvement is + 100%.

The presence of excess labour on an observed site was highlighted during a politicaily 

motivated stay-away (May 1987). In spite of 25% absenteeism, all tiie programmed 

activities were completed witli the lower labour complement.

J

y).



t

8-13

8.6 Labour Reduction

The foregoing labour reduction assessment comprises two factors ;

i) The redaction of excess inactive labour

ii) The reducdon of the labour complement through increased effort of the remaining 

team members.

The results of the activity studies created an awareness amongst foremen and managers 

of the inactive labour employed in the various construcdon activities. A contributory factor 

to the employment of this, excess was the site policy of establishing teams of finite number 

under y team leader for the diSerent activities such as excavation, concrete placement, 

shutter erection, etc. These teanus were then allocated to tasks without consideration of 

the labour content involved.

8.6.J. Labour reduction achieved

Labour reductions were achieved in three phases. The first phase involved team activit3i' 

analy.sis. 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 foilowiag examples.

1) The monthly wage bill on a mixed building and civil engiiieering contract was 

iw iticed by R27 000,00.

more specifically :

2) A team of eight workers was involved in erecting shuttering and pouring concrete

A
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for a retaining wall. After erecting a section of shuttering the whole team wodd 

go onto the concrete pouring operation. The latter operation however only 

required three men : two to guide the kibble suspended firom the crane, and one 

to vibrate the concrete. The overall team of eight was found to be excessive, and 

was reduced to six. The concrete placement operation was limited to three men, 

and the other three were employed in preparing the next section of shuttering 

during the concrete 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 economies achieved in the numerous 

activities where (the) team activity analysis was applied and supervisory action taken to 

eliminate 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 application of finandal 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 quantum of construction required, 

facilitated the computation of the size of team and time required to complete the work
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involved.

The size of team and time required were discussed with and a^eed to by the team leader, 

together with the bonus levels which he and his team members would earn if the work were 

completed in less time than the standard agreed to.

AddidoH.il bonuses were to be earned if the work was completed with fewer workers 

than the team strength set and agreed to.

I

The following are two examples of the results achieved.

Concreting of Calverts: the team leader reduced his team strength by 20% and

' mpleted the work in 85% of the time allowed.
J

t.;

Bricklaying : the introduction of a bricklaying incentive on two separate

projects produced the following results :

Project A Increase from 310 to 410 average brick 

units per man per day 

Productivity increase = 323%

Project B Increase from 335 to 420 average brick 

units per man per day 

Productivity increase = 25.4%

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.

3 X;ii,
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Details of the administrative work involved in the hourly paid incentive plans is discussed 

ia Chapter 15 under motivation.

J  l(9St Hme Measurement

The only records of lost time wMdi were found to be kept by site supervision were 

related to weather stoppages, and froduction delays for which compensation could be 

claimed in the way of extension to the programme, or money claims for design alterations, 

late receipts of drawinp, or stoppages occasioned by the consultants or owners. No 

jecords were maintained of the numerous delays resulting hrom poor supervision, lade 

of planning, inadeepiate 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, involving 250 seasoned 

construction experts found that more than half the time wasted during constmetion is 

attributable to poor management practices. Local site observations have confirmed a 

similar situation.

Many of the production delays analyzed were found to be the result of a lack of planning 

and direct supervision. In these drcumstancss the use of the Foreman D el^ Survey is 

difficult to implement, because foremen consider that the recording of the information 

called for is a reflection on their supervisory effectiveness - which it often is.

An effective way to obtain delay information is to get the recording done by the person 

whom the. delay affects, but who is not responsible for the hold up. This prindple was 

applied by the author to the dc' ind introduction of the production diary (see Figure 

8.4).

!‘> X
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The diary onsists of 31 pages - a page per day, and a monthly refill is prowded to all 

<̂ aiy users.

*n>e top of each page |Howdes for :

the name of the user

- the name of the contract

the acfirdty 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 subdmded into 11 hours 'mth two lines being provided for every 

hour.

The back of the page is ruled in 5mm squares and provides space for ( ncral work 

instructions, sketches, and n Jes.

O

The last fold-out page of the diary is an attendance record of team members euiployed 

in the (fficrent actMties on the contract. Ref. Figure 85,

The diary was issued to every team leader, foreman and site supervisor. It not only 

provided a means of recording lost time, but also served the purp<Ke of formalizing 

communicatioas e.g. the recording Cjl instructisas and work details, as well ' labour 

control
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8.7.2 Recording of lost time

Bvsry team leader was required to record ail standing time in liis diary, showing the 

aidua! thne day lost̂  and the reason for the loss. Similar^, foremen were also 

required to record all down time on plant, e.g. mixers, dumpers, trucks, cranes, etc.

the usms of the diary were mther on a production incentive plan or, as in the case 

of foremen, m  a gain-sharing plan. It was thus in their interest to idemtify and record 

delays wth the view to their reducHcm and possible eisminalieE.

8.73 Lost tinem analysis

This was done on an anidysis sheet (refer to Figure 8.6) from the daily diary sheets 

vdiidt were submitted by thl\ diary users. In the brkkhpng project it was found that the 

greatest delays were occasioned by shortages of mortar and delays in scaffold erection. 

Both were the result of poor supervision and a lack of effective planni%.

The productiem of the information alerted mmrag^ent to the losses being incurred. 

Corrective action was taken and the lost time in the bricidaying project was reduced by 

apprcadmately sixty percent, representing approjdmatcly 4% of total paid time.

8J3 Condusions

Site ol»ervatio!is and the dda djtained revealed the foilomng contributory factors to po-or 

labour productivity :

- Inadequate and itinerant supervision; with a span of control varying from 30 to 

40

O
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site inf«mation regarding koid-ups wWch. would not, ki normal circumstaeces, Iiave come

to their notice.

Tlti results of the research indicated that 5mprovea;f;'?fe m laaour utihzation and

productivity require the following action.

1. The introduction of work simplification with specific reference to materials 

handling, ’ihe latter is particularly cogent in view of the fact that appro-dmately 

Sp‘5̂ * the hdjour employed is involved in materials handling (ref. Chapter 4). 

AtteniiOn must also be pvcn to work place lay-out;.

2. The manning of labour activities must take into aosount labour content.

3. The >' *”‘ er of ivorkers allocated to the different tasks itiiould be cliecked with 

regu’ an activity ratings.

4. There should be effective motivation of workers through good supervision, effective 

comnaaiicatioEi, timely provision of equipment and materials, and suitable 

finandai Incentives for the timely completion of Work to acceptable qualify 

atimdards.

m
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CHAPTEH 9

MEASUKEMENT AND CONTROL OF MATERIALS WASTAGE

SlfNOPSIS

The value of the materials resource input into construction ranges between forty and 

forty-five percent of total contract value. The measurement of materials utilization and 

control of wastage is therefore an important component of the holistic approach to 

resources utilization.

This dbapter discusses the <5Tcs of waste and their occacrence in the construction 

industry.

The prosedures for measuring waste are described. Site observations and reconciliation 

of materials utilimtion revealed ejEcessive wastage of materials. Reasons for the excessive 

wastage are identified, and the solution;! 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 measurement of waste and awareness of the cost of 

losses resulting from waste are essential prerequisites to reducing these losses.
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MEASUREP4ENT AND CONTROL OF MATERIALS WASTAGE

Materials productivity is synonymous with materials utilization, and the percentage 

materials utili2ation (productirity) may be defined by the following ratio :

Materials content of completed work x 100 / Materials input

The (fifference between materials input and materials content of the completed work is 

accounted for by waste.

Walkerdine (1978) defines waste as ’The difference between the value of those materials 

delivered and accepted at site and those property used as specified and aticmxttely measured 

in the work, ffter deducting the cost of saving of substituted materials and any materials 

tnmsferred elsewhere\

Waste is big business in all production processes and it occurs in numerous ways. 

Although it is not possible to make myOmg without waste, its existence must be 

acknowledged, and its ■occurrence monitored.

According to L E Davis formerly Executive Director of BIFSA, estimates made of 

wastage losses in the building industry in. South Africa 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 million represents approrimately 5% of the value of materials purchased by 

the industry.
’‘Ik
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9.1 Tt^ea of Waste

Waste can occur in many forms, and can be categorized into two principal types: direct 

waste and indirect waste.

9.1.1 Direct waste

'Ibis waste can be grouped rmder the following 13 headings :

9.1.1.1 franspcrt and delivery waste

Short delivery

- Damaged goods

Damage in off-loading and stacking (breakages)

- Damage resulting from inadequate site storage or facilities

9.1JL2 Interiial site transit and storage waste

U'.

Much of this waste is the result of excessive handling, 

methods and poor storage.

transportation

Inadequate and narrow transport lanes result in veMcles damagng stacked materials.

A common cause of ntaterials wastage is the storage of excessive quantities on site. 

This particularly applies to 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.

i-.'
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Skoyles (1978) has shown that careless stacking and handling of materials account for 

three times more waste than any other cause.

9.1.13 Conversion and production vraste

This type of waste includes losses resulting from the uneconomic usage of materials, and 

the us^e of the wrong materials.

Examples of this type of waste include :

Hie ordering and use of uneconomically sized sheets, and lengths of timber in 

formwork and roof structures. This results in excessive cutting and materials 

wastage.

Burning holes in steel shutter panels when wooden shutterboard is easier to 

adapt, and avoids the waste of steel panels.

Oitting of complete face bricks to provide halves, when damaged bricks can 

be used for this purpose.

9.1.1.4 Spillage vraste

Syillage waste occurs as a result of :

1

Mortar bemg mixed on bare ground without the use of a suitable mixing board

Aiortar being wasted during the course of bricklayiig

Plaster faUing off walls during plastering, and being left to harden

The nmdng of more mortar than can be used in the time available, with the

V .
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excess being left to harden overnight 

Concrete spillage when it is ' ing placed

Overfilled dumpers and wheelbarrows of mortar and/or concrete being 

transported over bumpy ground with resultant materials spillage.

9.1.1^ Concrete wastage

This occurs when there is an oversupply in situ, with the result that excess deliveries 

are dumped to become backfill.

9.1.1.6 Sand and store wastage

'fc,

T ;
. r-

Qu„atitatrvi.ly, the gre,.test wastage on site is due to poor storage of sand and stone 

which is often dumped on any bare ground that is readily available.

This results in losses becajjse the material weathers and spreads over a larger area rhan 

the origmaJ, dump occupied. The resultant material losses often exceed 30%. This can 

be avoided by the approach adopted in the case of a well planned batching plant which 

provides for bulkheads to contain the material and stop it ftom spreacling, and concrete 

bases to safeguard the bottom layers of material

9.1.1.7 Houfikeeping waste

Poor housekeeping and ineffective and unplaimed storage facilities are the caii.se of 

considerable losses of shuttering material, support equipment, reinforcing steel, sand, 

stone, cement and bricks.

J-

\ The importance of good housekeeping cam, be overstressed

ri .H. ̂
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HOUSEKEEPING MEANS A PLACE EOR El'ERYIBJNG AND EVERYTHING IN 

ITS PLACE

Good housekeeping is part of effective materials management. It contributes to 

minitnizing materials and equipment wastage, and to improvements in overall 

productirity

9.1.1.S Equipment damage and losses

One of the main causes of equipment damage and losses is the inadequate and 

unplanned methods of storage.

■

- f .

4,

V

Careless horizontal stacking of steel shutters causes damage to the shutter feces and 

results in poor concrc  ̂surfaces.

A frequent cause of damage to shuttering equipiuent resulits from not hosing »iOwn the 

shutter assembly after a concrete pom:, with resultant damage to the shuttering when 

attempts are made to remove the set concrete.

The larger companies usually hire their equipment from an £a-house equipment supply 

company and the hire charges are time related. The absence of a suitable con., . 

system and site management av/areness regarding equipment cost, results in damaged 

equipment not being written off. Hence hire charges continue to be incur.red by the 

contract, for unserviceable equipment.

A further source o£ loss, is inadequate maintenance, and under-utilization. This 

partitmlariy applies to plant items.

■ W ' ' 
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9.1.1.9 Criminal waste

This results from theft and short deliveries by suppliers. The latter is very prevalent 

iTi the case of stone and sand deliveries. Checks have revealed short deliveries of as 

much as 27%.

In practice, however, deliveries are seldom checked.

I

A BIFSA report quoted by Hood (1987) concluded that losses on building sites ranging 

from hand tools to bulldozers cost companies more than R200 million per annum. 

These losses were incurred through theft, fraud and vandalism. The BIFSA sxirvey 

showed that employers generally c id not realize how much, they were losing or that 

wastage on site directly affected company profits.

.‘.:£

A
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This lack of awareness stems from the absence of info;nnation regarding the value of 

losses, ineffectr;e measurement of materials utilization, and incompiete (or x;k of) 

equipment and machmeiy records.

9.1.2 Imiirect waste

This involves substitution waste, production waste and negligent waste.

9.1,2,1 Substitution waste

Thifi occurs when more expensive materials than those specified are used as for eitample 

when face bricks are used to build internal walls, or unnecessarily high MPa concrete 

is cast.

’  ̂ I
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9.1.2.2 Prodactioa waste

Production waste is the resviit of more materials than are necessary being used, for 

which the contractor will not be paid, e.g. the additional plaster required to cover 

uneven brickwork.

9.1.2.3 Negligence waste

TMs type of waste occurs in the course of faulty work which must be redone, and in 

the case of over excavation which requires additional concrete which toII not be paid 

for.

In his address to the 1988 annual general meeting of the Institute of Building, D.N. 

Fraser, former president of BIFSA (now Executive Director), referred to the building 

industry as a "re-work” industry. He quoted two reasons for the excessive re-work ;

i) unacceptable quality

ii) Variation orders from owners, consultants and architects 

He ill'jstrated the aspect of quality by saying :

Ii

'In complimenting an oKhitect on the design of a recently completed building (which we 

also did not build) he thanked me and wryly stated that it way 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: 

’Over the entire contract period which was in excess of twelve months, the number of 

revisions to drawings together with the number of site instructions and variation orders were
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equivalent to either a 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 qjfordl.’

The excessive number of orders can in part be attributed to insufficient forethou^t and 

planning. 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 indirect waste, Skoyles (1978) states:

’Experience has shown that the extra work, and the cost involved, is minimal, once 

personnel are familiar with procedures’.

'J

t:

9.13 Machinery and equipment utiihmtlon

Productivity of machineiy depends upon utilization- The measurement of productivity 

requires accurate records of productive time and unproductive dme. The latter must 

be analyzed for pure standing time, down time, Le., inoperative time - available 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 cranes and hoists, but none 

maintained records of utilization and down time.

5 -  - i  f
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9.2 The Measurement of Waste

The complete calculation of the extent of waste requires the measurement of materials 

deliveries, of stock on site, of materi tis f'Ut in .ulace, as weE as of the indirect waste 

which has occurred during the constructon re-jer ̂ ace period.

: c

V ,

It is noteworthy that indirect waste can only be measured at the time of the occurrence, 

ie . during the progress of work. UsuaEy it is covered up in some way by the time of 

practical compledoru

A lo^cai sequence of action has to be foUowed in order to make the reconcEiation, and 

the frequency of measurement and checking wiE depend on the value of materials being 

consumed. Figure 9.1 iEustrates the procediues to be adopted to compute the value 

of waste.

9.2.1 Site observations : reconciliation of wastage allowances and actual wastage

Seven different contracts were studied to estabEsh the extent of materials wastage. 

Wastage aEowances for the different materials used in the construction process were 

readEy avaEable. These aEorrances 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 

mcceeditigly difficult to obtain reliable data regarding actual materials wastage.

There are two msun reasqns for this :

The first is the poor level of site housekeeping. This causes practical 

difficulties in measuring materials stock levels. XS:
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The second is the lack of professional application on the part of site quantity 

snr»eyors to the aspects of materials and wastage measurement.

A practice has developed in the industry, over many years, whereby costs are shunted 

between contracts in order to show better results for poorly performing contracts. This 

results in unreliable performance figures being presented to management, hi these 

circumstances, cost review meetings (which are a feature of the industry) are, indeed, 

a waste of time because one cannot control what is not measured.

The lack of reliability of reported figures on materials utilization is evident from Table

9.1 which compares the actual cost of some basic materials with the allowed cost. The 

allowed costs included the wastage allowance shown in column (1).

TABLE 9A

MATERIALS WASTAGE .IlNALYSIS

MATEHIAL
%

Waste
Allowance

(1)
V)

CONTf-iACT

A B C D E F G

Bricks 5,0 + 2,2 + 22,6 + 4,2 + 4,4 + a ,i - 4,2 + 13,9
Cement 2,5 + 33,0 + 31,5 15,8 - 3,2 - 23,4 - 15,7 + 16,4
Sand 30,0 + 12,6 . + 12,5 + 5,6 - 15,9 - 37,7 - 60,0 + 14,6
stone 10,0 - 5,2 *■ 21,9 - 4,1- + 17,9
Timber 7 - 1 0 + 5,2

TOTAL • - 1,2 •e. 19,2 + 3|S + 1,5 - 6,5 - 10,9 + 15,6

» Includes other materials not listed above
+ %  Excess materials used above allowable, which includes waste allowance 
— %  Materials used less than allowable, which includes waste allowance

I'fote : The above excludes variation orders.

Is
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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 k also noteworthy that these two contracts were 

completed at a loss!

These resists wouid indicate support for the comments made regarding the questionable 

practices and reporting by some site quantity surveyors.

Skoyles (1976) states :

U te Bî lding Research Establishment in the United Kingdom has found that on average 

twice as much actual wastage occurs than the wastage allowed in the orig^al wastage 

estimate’.

This may be interpreted as meaning that the original allowances may be unrealistic.

However, site inspecdons have revealed that there is a serious lack of awareness and 

caring amount management and supervisory staff regarding the utili2ation of materials 

and equipment This is evident Srom the wastage of concrete throi^ spillage, broken 

bricks, excess mortar, and poor housekeeping of eqmpment

The following are some observed examples of materials wastage.

None of the sites visited had suitable nor sufficient storage bins for sroall 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
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face bricks-, T/Acre seemed to be a complete lack of appreciation of the unit cos" of 

a brick by tb worker transporting them (and that also often applied to site supervision), 

since the bricks were thrown into the barrow with resultant chipping of the edges.

Observed cases of criminal waste included :

Mortar supplied in silos over a period of four months was found to be 118 

cubic metres short supplied. This shortfall was valued at R7 080.

One million bricks were short supplied to a large housing contract. It was 

found that the truck driwrs were removing the top layer of bricks en route 

from the yard to the site.

fri both the above cases, the builders were recompensed for the shortages by the 

suppliers.

The cost of not maintaining a record of materials storage locations, and poor 

housdcet^an  ̂ is e^mplified by the following occurrence :

''Sb'v

An expensive load of reioforcmg steel was off-loaded on a vacant piece of ground to 

be used in an adjacent structure. The ground next to the reinfordng stockpile was 

subsequently excavated for the constructiqn of a culvert, and the excavated material 

dumped on top of the reinfordng steel, completely covering it. When the steel was 

required, if: could not be fc -md an  ̂ 'ps resulted in the additional costs of re-ordering 

the required steel and in construction delay. When the original steel was eventually 

located it was superfluous to the contractor’s requiiements, and was sold as scrap.
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R2,59 E A C H , R2J8 EACH

^ ( r R ^ , 5 1  P ER  M ETRE
Form Tis Assenibly

Rl,31 EACH

***'~«̂  1-

■̂ a;* ^ - j r . Put 
'n reao fcs n g  nar #2orC,̂ tre Hanqer 

Brackei

R6,6Q EACH

F r a m e  Co n n e c t o r  
RL62 EAC H

R1L03 EACH

Replacement Value 

Ukubuyiselw a  Kw enani

Adjustable Steel Column Clamps
Each arm compiele with wedge and chain.

R 4 4 .8 0  P ER  S E T

R1L20 EACH ARM

We d g e

R0,55 Each

Swivel Coupler

R8,81 EAC H

Band and Plate Set

R4,02 e a c h

Cr o s s  Br a c e  

e a c h

FIGURE 9.2 ILLUSTRATED PAMPHLET SHOWING COST OF EQUIPMENT
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93  Waste Avoidance - Some applied solotioas

[ (A

A prerequisite for the reduction of losses resulting from waste, is a keen .ease of 

awareness regardiî  their origin, incidence and cost, and a proprietor** interest in 

reducing these losses.

The following practices were introdutcJ to help reduce waste.

1. An illustrated pamphlet, as shown in figure 9.2, was designed and eshibited at
( , • ‘

afl the prominent work places an sites. It helped eoacats workers reprding 

the value of the equipment th^ were using.
//

2. Stadsmg storage bins (ret %  1L6) were designed and introduced for the 

storage, safekeeping and transportatibn of small items of equipment such as 

damps, 'sred^, connectors, etc.

3. Special brick handling trolleys (ret fig. .I) were developed and introduced. 

These helped to reduce brick breakage and chipping and facilitated handling.

4. A spedal checi; list was compiled and introduced to encourage and fedlitate 

good housekeeping Ref: appendix A.
fi

5. Portabk: Wns were constructed from scrap shutter materia’ the storage of 

granular materials, This Imlped to reduce wastage and permitted the salvagmg 

of unused material.

6. Mortar mmng boards were introduced as a standard practice.
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7. GuidaBce was provided in site lay-out to mininme handling and provide 

improved materials control.

8. A campaign was introduced to avoid over excavation, concrete spiiiage and 

transport spillage from wheelbarrows and dumper trucks.

93.1 Reduction of waste tL'aUidr materials management

In its total concep .̂aterials management encompasses effective systems of planning and 

control for the Slen. jis of design, specification and procurement; scheduling of 

deliveries, padka^ng and transportation, reception and accounting for both materials on 

site and materials tjsed in the construction process ie . storage and the suitable 

protection of all materials before and after completion of the construefion process.

The above holistic and integrated approach requires the co-operation of architect,
v''

engiaieer, materials suppSers and contractor at the earty design stage and on an ongoing 

basis throughout the contract. This is seldom achieved in practice faetause of the 

temporary (and often tenuous) mutually convenient econoduc relationships which exist 

between da; parties involved in the contract

In practice, the purchasing function is one of the few elements in the total materials 

management speiitrum which is effectively implemented. The lack of attentr̂ n to the 

other elements such as scheduling, packagjEg and transportation, accounting and storage, 

was found to lead to unnecessary losses.

For improved materials adlization, it is essential that materials management commands
f -

the ^kentioa of management on the same level as all other management responsibilities

such as organization, planning, motivation and safety.

m

I

g
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CoodusloQs Rcgar^g W'jste

! : ,

iM

The different jypes of waste and the circumstances in which waste occurs have been 

discussed. Waste, more so than accidents, is avoidable. The key to avoidance is a 

heightened sense of awareness regarding the cost of waste amongst all employees, and 

particularly a se i^  cf caring for all the resources in their charge. A 50% reduedon 

in wastage can in many tases make the difference between a contractual profit and loss, 

and in some cases double the profit margin.

The changes introduced on site helped to reduce wiî te and improve contract results. 

But the absence of efflysve measurement procedures precluded the measurement of the 

results stefaieved.

I # ’

Awrarmiess of waste ’vdll not be achieved unless it is systeroatically quanthied It is 

therefore essenliait to have effective ate accounting to help identify the estent of the 

h^ses as they occur and wink there may still be tirae to do ssmething lo leduce tlmm.

However, the Si!zs and value of the cemtrart ^ould always be borne in mind; aad k 

ncay not alv/ays be a»t tiffective to incur the necessary derical cost to provide the 

desired measures of materials utilization.

9.5 The MtsaSuremoit of Qualify

ProducSivify must include a quality dimension. It serves little purpose to increase 

quantk;; at; the cost of lower qualify wMdj is unacceptable to the client

I-

Quality mcty be d ^ e d  as the degree to which a product or service conforms to a set of 

predetermined standards related to the characteristics that determine its value in the market
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place and its ferformance of the function for which it was designed.

The quality standards in construction are in practice a matter for agreement between 

the owners and/or the supervising architects and consultants (ref. Appendix C, Section 

5.3). Ouality assurance is often practiced to ensure quality, but the facts of construction

are that

QUMJ7Y CANNOT BE INSPECTED INTO A PRODUCT; IT CAN ONLY BE EoILT 

INTO m

In practit» every Sttpervisor and vrarker must be his own quality assurance officer.

Noras c£ the ccmrpaisies surveyed maintained detailed records of the cost of rework and 

sab-«ttaidard qualfty production. This is essential in order to establish a quality 

psrad»ctf?% (QJPJR.)

Q^JSL «= Initial cost of product / jMtial cost of product + cost of rework (repair)]

It seen from the above equation that quality measurement cannot be effected

tyrthom a record of the cost of rework.

It is well to fcmeraber that:

Quality is free! Quality means caring. Caring for

- the people working on the site

the materials being used 

the plant and equipment used
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the level of skills being applied 

the final product

one’s own and the company’s interests 

- the client’s interest

the environment

the community in which we work and live

It means havisig an empathy for all the resources in one’s care, and doing the greatest 

gjood in discharging one’s responsibilities.

The important changes are qualitative. There is little, if aiiy, increase in cost in 

producing quality work, but the increased pay-off is considerable.

fei {Hder to safeguard quality and ensure that the specified construction procedures are 

a^asrcd to, a series of quality assurance check lists were designed for the different basic 

such as excavation, formwork and concrete worL Copies of these lists are 

shown in Appendix E, These check lists proved to be very effective in improving 

qu.iliQ̂  and redtiong rework.
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CHAPTER 10

THE FINANCIAL MEASUBEMENT OF CONTRACT RESULTS

SYNOPSIS

\
I

This chapter discusses the contract measures of productivity in current use. The 

management information used to evaluate contract status is reviewed,

A composite measure of economic productivity is developed whidi is based on the 

coacejA of production value, and a producdvhy ratio is used as a total measure of 

somcaaic jnoductivity and contract performance. The productivity ratio is then used 

to es®.hiatc productivî  and mee re contract resuUs.

, are made to use the productivity ratio os the basis for inter-company 

fffoductivity ccanp r̂isons and the assessment of national and re^onai praducdvit' xionns.

i

n
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10. THE FINANCIAL MEASUREMENT OF CONTRACT RESULTS

The following are the measures of productivity practiced by the ccmpanies which were 

investigateci These vail be discussed and their merit evaluated.

10.1 Contracting Toraover per Supervisor

This measure is a 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 reasons :

The turnover being in money value is affected by cost escalation and the 

depreciation of money, whereas the number of supervisors is a numerical 

%ure not affected by changes in money values.

- Total turnover includes sub-contractors’ contributions to the final value of a

contract. The sub-contractors’ work usually fetjuires less supervision than 

one’s own work; and the proportion of work contracted out vsfll affect this 

statistic. Hence 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 supervî s us. But 

this will adversely affect the span of control, performance, and profits.

10.2 Contracting Turnover per Employee

The contracting turnover as in the above ease includes that generated by sub-contractors.

Iv

 ̂ §'
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10. THE FINANCIAL MEASUREMENT OF CONTRACT RESULTS

The foilowiiig 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 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 producrivity for the following reasons :

The turnover being in money value is affected by cost escalation and the 

depredation of money, whereas the number of supervisors is a numerical 

figure not affected by changes in money values.

Total turnover includes sub-contractors’ contributions to the final value 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 

statistia Hence 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 supervisors. But 

this will adversely affect the span of control, performance, and profits.

10.2 Contracting Turnover per Employee

The contracting turnover as in the above case includes that generated by sub-contractors.
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Only the company’s own employees, induding sta^ are con. dered in calculating this 

measure.

This, again, is not a meaningful measure, because a variable value is being didded by 

a fixed number. The labour force can also vary appreciably in total cost, depending on 

the employee mix in terms of relative skills and rates of pay. This measure, also, does 

not provide a true comparison of like with like.

10.3 Own Tfiimover/Totai Site Payroll Costs

i
value of subcontract work is excluded in this instance. The turnover figure contains 

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 labour productivity, must still be questioned as it is not necessarily 

practically meaningful,

I
I ■

o

10.4 Earnings Before Interest and Tax (EBIT) as a Percentage of Total Payroll Costs

Earnings 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, spedal glass, air-conditioning, fire prevention 

equipment, etc.

Profit on sub-contract supervision is usually guaranteed. In such a case, the 

company’s payroll in proportion to total turnô ^̂ er will be relatively small

'f c . .

i

r

I
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Hence in these circumstances flie EBIT/Payroll cost percentage -will be high, 

without any extraordinary effort or improvements in productivity from the 

company’s own staff.

On the other hand, where .Tiost of the turnover is own work, a comparable 

EBn’/Payroll cost percentage will require an extraordinary and improved effort 

by all the employee; concerned. This is illustrated in the following table 10.1:

TABLE 10.1

COMPARATIVE EBIT RESULTS

O

I C!

Contract A Contract B

Own turnover R 2 000 000 R 8 000 000 ::S

Sub-contract turnover R 8 000 000 R 2 000 000 ' ■

Total turnover RIO 000 000 RIO 000 000
.

EBIT R 600 000 R 900 000

Own payroll @ 30% of own turnover R 600 000 R 2 400 000

Suls-contract superviaon 2% of

sub-contractor’s turnover R 160 000 R 400 000

Total own payroll R 760 000 R 2 440 000

Ratio

EBIT/PayroU x 100 600000/760000 x 100 900000/2440000x 100

=s 78,9% = 36,9%

Thus for the same total contract value, contract B vnll realize 50% more EBIT than

i  I
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contract A, but the contract A EBIT/Payroll ratio will be more than double that of 

contract B.

10^ Earnings Before Interest and Tax as a Percentage of Turnover

This is a useful guideline regarding overall earnings and provides an earning indicator 

relative to total turnover. However, it does not provide a measiure of productivity which 

can be used to compare and evaluate how effectively resoi ’.es such as manpower, 

materials, machinery and money have been used on comparable contracts.

10.6 Measurement of Contract Ferformat 'e

The most common measure of contract performance is to compare 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. Ihe assumption is that irrespective of the correctness of the 

estimate, a comparison with it will indicate whether the job is profitabb or not

There are several serious shortcomings in this hypothesis. Estimates are at best 

approrimate. There are numerous cases where important elements of cost have 

mistakenly been left out of the tender. To quote but two:

In the one case the cost of a 000 roof was left out by a professional 

quantity surveyor.

In the other case the total profit margin was neglectfully omitted firom a tender 

proposal valued at R15 million.

V iiw -
Z J

: X

■ ..■■■
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Therefore to focus attendon on meeting the estimates rather than mininming cost and 

maximizing resources utilization may well be directing supervisory attention in the wrong 

direction. Often activities which are being done below the allowable cost may be the 

ones where the greatest cost reduction can still be made.

O

The excellent performance of management on one job may fall short of estimate, while 

the estimated profit on another job may be surpassed with less managerial effort.

10.7 Mana^ment Mionnation Ifegardii^ 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 reconciliation of materials usage nor labour cost 

recoveries. This information had to be obtained from different documents.

- J

All the companies surveyed possessed computer fecilities. Computer technoios  ̂ has 

brought about revolutionary changes in management information capabilities. 'Experience 

has proved that if paperwork and information systems have not been reviewed in the 

past three years then they are out of date, excessively costly, and not optimally effective. ■■ ft -

In. practice it was found that, using the monthly income and costs reports to evaluate 

management performance is seldom meaningful, because these reports, are often based 

on unreliable measurementŝ '*, and thus do not prov.ide factual information regarding 

contract status.

14 So far as profit maigns 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 profiLs from a profitable to a less profitable 
contract.
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It is of interest to note the observations of Duffy (1985) who conducted a management 

information study amongst 1354 South African managers. He found that they perceived 

that 685% of their information problems related to information being too late, too little, 

and of dubious accurary.

A further shortcoming in the reporting procedures investigated, was found to be the 

delay in report presentation. The delay varied from six to eight weeks.

This time span in the production of information is, indeed, considerable. Should 

something go wrong at the beginning of the reporting period then losses could continue 

to be incurred until the situation is highli^ted in the report

' f t  j The practice of using the estimate as a standard of performance has introduced 

undesirable practices which are often used by site management to produce a satisfactory 

interim report. These practices include under or over meaisurement and hence under 

or over claims on the client in order to adjust the contracts income to a satisfactory 

level

m :
The ultimate measure of site management performance is how well they use ail the 

resources at their disposal

It is therefore desirable to be able to apply a composite measure of produclMfy for this 

purpose.

10.8 Composite (Total) Measure of Economic Productivify

‘'t

The measures of producti'rity, 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 not provide a total measure of economic productivity which can 

be used to monitor changes in productivityj and evaluate both individual contracts as 

well as company productivity.

Consideration will now be gjben to the deveiopiment and application of an economic 

measure which will provide an indication of the total utilizjaion of resources inputs, and 

help to identify changes in productivity.

\

. '

Perhaps the most imjjortant conaderation in productivify measurement is that inputs and 

outputs should match, should be taken from the same universe and relate to the same 

period.

A  uiuversal nmasure of productivity must tJierefore be based on a sin^e norm; and that 

ntHm is money.

Productivify 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 measured in 

money terms.

The input consists of management, manpower, machiuery, plant, materials, supplies and 

services, and money for worldng capital.

Rent, rates, taxes, salaries, wages, depreciation on plant and machinery and countless 

other efy3enses are also incurred in running a‘ business.

AH the foregoing inputs are also measured in money.
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Materiak purchased are converted by the skill and effort of management, staff and 

operatives, and by the use of equipment and machinery into saleable products •• 

structures and buildings v/hich represent the sales value mentioned above.

To increase productivity, therefore, requires getting out of a business an ever increasing 

quantity in terms of money, in relation to that which is being paid in.

(

s

I

\ /
V

V ..

10.9 The Concept of Prodnction Value and the Development of the Productivity Ratio as a 

Total Measure of Economic Productivity and Contract Performance

The only productive element is people. They control plant and machinery, use (and 

misuse) materials and services.

Thus in the course of production three main elemente of cost, Le. input, are incurred.

1) The value of other peoples' productiou 

Tins win indude :

sub-contractors' services 

- materials

plant

services, powe.-, water, gas, fuel, eta

2) Salaries and umge costs incurred in one’s OWN PRODUCTION

3) Overhead costs - these are fixed costs incurred in the running of the business, 

and. are represented by P & G costs at site level

Total turnover, or sales value of production, indudes the cost of the value of other

'O''

:\ .

O
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peoples' producdott as per (1) above. This cost, including sub-contractors’ services and 

materials can vary vridely &om contract to contract, and cannot be admitted as a value 

of the productive effort of dte contractor’s own manpower.

When the value of other peoples’ production is subtracted &om contract turnover, then 

the balance jaining will represent the PRODUCTION VALUE Le. the productive 

effort of this company’s own manpower. This value will have teen generated from the 

prodUirtrve effort of manpower, plant and maduneis" in converting materials Into a 

sateable product Hiis production value is thus the surplus which is available for paying 

salaries, wa^ss, overhead costs and making a contribution to profits.

It therefore be seen that the company’s own economic output is represented by its 

PRODUCTION VALUE and that its input is the manpower costs ie . salaries and w a ^  

tBcmred in the production of tins value.

Thus, productivxQr «  Production valuc/ate salaries and wages *  Productivity Satio

It should be noted that capital uas not been included as an input, since the conspanies 

researched were financed by the parent holding company and interest will have to be 

paid on the capital empicyed by the ate, from site operational Earnings.

The following three financial models developed by the author show how nhangw; in 

resource utilization and labomr productivify are reflected by the PRODUCTIVTIYRATIO, 1
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TABLE 10.t

FINANCIAL MODELS SHOWING COMPARATIVE PRODUCTIVlTy RATIOS

A B C

1. Turnover 100 110 120

2. M aterials and serv ices 45 44 45

3, Subcontractors 25 M 25

4. Total outside serv ices  (2)+(,3) 70 M 11
S, Production value ( l) - (4 ) 30 42 50

G, Site sa lar ies and w ages 23 23 23

„ Other sa laries 3 3 3

8. Overheads _4 j l _4

9, Sibtotal (6)+(7)+(8) 30 30 SO

10. Earnings before in terest and tax
(EBIT) (5 )-(9 ) Nil 12 20

11, Productivity ratio (G) /  (0) 1.30 1 .8 3 2,17

Model A shows 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 Rl̂ ^i was 

generated.

Model B shows a positive increase in productivity. The same salaries and wages 

produced an extra 10% in turnover. There was also an improvement in the utilisation 

of outside service.s, which is represented by lower costs of 68 compared with 70. 

Materials wastage was reduced and some of the work previously done by sub-contractors 

was done by own labour. T’ > productivity ratio has increased to 1,83, he. for every 

R1,00 paid in site salaries and wages a production value of Rl,83 was obtained, with 

a resulting EBIT of 12.

Motlel C shows a forther improvement la productirity and improvement in materials

1
■;4
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utili2ation and services. The productivity ratio has incsreased to 2,17 and EBIT to 20.

It will be seen from tiie above that the Productivity Ratio is a realistic economic 

indicator of chan^ in productivity. The ratio provides a measure of all resources 

inputs and also takes quality into account. Unacceptable quatity will result in rework, 

reduce turnover, production 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 results;

In summary, an optimal productivity ratio will result from : increases in turnover at 

easting fixed cost levels; reduction in the cost of materials and services; reduction in 

the cost of sub-cc"’.tractors.

A turnover increase and reduced cô v,' will provide a higher Production Value; and 

whan 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 productivity ratio as a measure of productivity and contract 

performance

O

o 

'v . ^

Figure 10.1 shows operational results for a dril 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 target 

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 %ure 

from the 1.25 which was tendered. The resultant cumulative ratio of 0.98 dearly reflects 

the overall loss of R5 233.

-■HI”-
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The current month’s operation sho\re a small profit of R3 285, and this is reflected in 

the productivity ratio being greater than 1,0, vis 1,06.

The conduaon to be derived from the cumulative productivity ratio is that insuffident 

value was produced for the Mai resources input, which induded sub-contractors’ 

serwces, materials, equipment and own manpower. Subsequent investigations revealed 

excess site labour which contributed to poor labour productivity.

The presentation shown in figure 10.1 would have been more meaningful with the 

addition of materials costs.

The rcsiflts format was subsequently revTsed, and the revised lay-out is illustrated for 

another contract, in figure 10.Z This shows monthly and cumulative results for turnover, 

the main cost items, production value, and the productirily ratio.

The development and application of the productivity ratio and revised contract format 

proved to be of value to man^ement in measiuing changes in productivity and the 

effectiveness of reso urces utilization.

10.9.2 Company resuif;; as measured by the productivity ratio

Figures 10.3 and 10.4 present productivity results for two different companies over 

periods from 1975 and 1976 throu^ to 1̂ 83 and 1984.

Company A consistently increaseff turnover in current values, but suffered decreasing 

productivity and gross profit percentage, wMch culminated in a loss for the year 1981. 

This is clearly shown by reference to the productivity ratio which was less than one.

's
1
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Company B BXperienced a drop in turaover for the period 1975 through 1978. However, 

the gross profit as a percentage of turnover was maintained in 1977, and improved in 

1978 as did the productivity ratio. This was followed by a loss year during which the 

productivity ratio was QSH. There was an improvement in profits in tenns of current 

values; but this ignores inflation. In terms of economic productivity as represented by 

the productivity ratio, there had been no improx'ement in resources 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.

" .'i*-

10.10 Money - Measurement and Control

An essential financial control element k that s»ncemcd with preliminary and ^neral 

costs (P & G) which accotmted for between 10% to 15% of total contract costs in the 

companies investigated. This category of costs indades ale esiablishiaent and site 

clearance, management and supervision, and is usually a repository for any general costs 

vdjich cannot readily be allocated to a clearly defined cost centre.

(
i ,

P & G costs are, of course, time dependent. If the contract completion time exceeds 

the original programme then additional supervisory costs will be incurred. Similarly, 

early contract completion will result in lower total management and plant costs.

E-V
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C O M P A N Y
N U M B E R  O F  

C O N T R A C T S

T O T A L

A L L O W A B L E

C O S T

A C T U A L  V3 A L L O W A B L E  

+  g a i n  -  l o s s % T O T A L  

G 0 .V ( P A N Y  

L O S SN u m b e r  o f  

C o n t r a c t s

T o t a l  f o r  

C o m p a n y

A 1 0 3  2 7 0  0 0 0 1 0 -  1  5 1 8  0 0 0 -  4 6 , 4

B 1 0 2  3 0 5  0 0 0
—  7  

+  3
3 8 6  0 0 0 -  1 6 , 7

C 1 0 2  1 5 4  G O O
8

+  2

-  9 3 1  0 0 0 -  4 3 , 2

I

Table 10.3 shows the P & G costs for three different companies, compared with the 

allowable cost. The figures presented for each company include their most recent ten 

contracts. Only 5 out of the total 30 contracts involved showed an actual gain on the 

allowable P & G costs.

Total company actual cost, how'ever, exceeded the allowable in all three companies. The 

reasons for the excess costs indude unrealistic allowables, inadequate cost control, and 

programme ofver-nms.

10.11 Recommendations

10.11.1 Control

Knandal and production control during the currency of the programme is imperative 

to avoid cost over-nms. This can be achieved throi^ the implementation of ’zero base’ 

budgeting and ensuring that the construction programme is complied with.

V ,

Both site management and supervision should be involved in setting up the budget. The 

supervisor (foreman) who will be using P & G resources must put forward a plan of 

the resources he will require daring the different stages of the contract. This plan m'V't
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include alternatives of providing the service, i.e. whether it be in-company or by 

sub-contractors, and show a relative cost comparison. P & G general labour must be 

reviewed critically and considerations must be ^ven to work simplification and labour 

performance standards.

The separate sectional plans should then be co-ordinated, and discussed by aE involved 

in their development, with cost-benefit evaluations of a” proposed expenditure.

The resultant priced-out operational plan built fiom a ’zero base’, i.e. siarting from 

scratch, will provide a realistic norm gainst which to control costs. The fact that first 

line supervision (foremen) have participated in formulating the plan will encourage their 

commitment to ensure that P & G costs are maintained within the Hmits of the agreed 

budget

The implementation of zero based budgeting required a diange in company philosophy 

and practice. Progress was slow, but the practice proved to be benefidai to those 

contracts where it was implemented.

10.11.2 Inter-Company productivity comparison

The general acceptance by contractors of the prcductioa value concept and productivity 

ratio as a composite measure of productivity, will make possible the introduction of 

inter-company productivity comparisons.

The results can be submiu , j 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 wth those published.

X
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The publication of these productivity ratios will provide the industry with a useful guide 

to productivity standards and stimulate a competitive spirit which will help improve 

overall resources utilization, and hence raise productivity standards.

The productivity ratio infomiatioa should be complemented by discrete measures such 

as have been discussed in Chapters 8 and 9, which relate to the physical me; ■, if 

labour productivity, and materials utilization and wastage. The measures v  ’ibc*'*' 

producthnty in particular, have become acceptable to management and supervision, and 

are practically useful for estimating, and checking the performance of labour engaged 

on specific readily measurable activities such as bricklaying and shuttering.

10.113 National and r^onai productivity norms

National and re^onal labour productivity data are not available; and in their absence 

contractors tender on the record of their past achievements or on their hopeM future 

iEEprOwaaeats. This often results in a wide disparity of tendered prices as was shcrwn 

in Section 3.2.

It is of interest to note that a similar situation 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) states : ’construction productivity data for nationwide use is not 

available. The Bureau of Labour Statistics (BJL.S.) productivity data for construction, 

unlike the data for other industries, is considered unreliable by B.L.S. and is not published. 

Moreover, a single measure of productivity, even if accurate, is insufficient for such a 

diversified industry as construction. Loffcal segrnents of the industry should be examined 

separately and several measures devised for each. This will then enable owners to compare 

performance on their projects against industry norms’.
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The above recommendations are, indeed, applicable to the South African construction 

industry.

The presentation of two categories of data should be considered

First, discrete data relating to manpower performance. This should include t

Manhours per unit of output 

Rand value of materials per unit of 'iulput 

' Total Rand value per unit of output

Project duration.

Regarding the third and fourth elements listed abov^ the money values, for comparative 

purposes, over a period of time, vwll have to be adjusted tc an acceptable base in order 

to allow for cost inflation.

The second set of data should be on a sectorial basis, wMdi will present productivity 

ratios for a comprehensive range of construction categories. The use of productirily 

ratios will elhninaie the necessity for inflation adjustment since all the data will be 

measured in money terms during the same time dimension.

These productivity mea.sures will provide a basis for the realistic evaluation of labour 

productivit)̂  provide guidelines for training workers to produce qticLty and quantity; 

permit contractors to measure their performance against industry norms; and provide 

a bas j for labour remuneration and incentive payments.

The collection ond collation of data may best be done by a private agency to ensure 

confidentiality, under the aegis of such organizations as b rhe Master BuiMeris

s:j

o
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Association; and the South African Federation of Civil Engineering Contractors,,

10.12 Concliisions

The application of the different measures of productivity to construction operations, 

reveals considerable potential for reduction in the wastage of manpower and materials, 

and improvement in overall producdvity.

Wastage of manpower is revealed by low site activity ratings which have indicated the 

employn ent of excess labour. Low effort ratings, further indicate low productivî .

Tt i low levels of performance, excess site labotu, and lost time, as discussed, emphasize 

the importance of measurement, so that the wastage of the most important resource - 

manpower - can be identified, monitored, quantified, and hence reduced.

The application of the concept of production value and productivity ratio as an overall 

measure of economic productivity confirms the fact that there has been little 

improvement in productivity in tne construction industry.

Measurement alone will not result in productivity improvement. Improvement will only 

be achieved when shortfalls in resource utilization, as highlighted by measurement, are 

identified, evaluated, and action taken for their elimination. This requires management 

commitment to change (for the better) and reduce aspects such as lost time, low effort 

ratings and materials wastage. This must be complemented by a general sense of 

awareness and caring for the resources employed.

'rhe caring for resoiuces, and the commitment to waste reduction and elimination, must 

apply to everj’ one involved in the construction procsess - management, supervision and

■-'■‘I■ ’rS;t
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workers. It is only when caring and commitment is part of a company’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.

.-4
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CHAPTER 11

MATERIALS HANDLING

SYNOPSIS

It has already been shown that the major portion of the site labour force is engaged 

in materials handling. Improved techniques for materials handhng can therefore make 

a coBsiderdjIe contribution to the improvement of productivity. Such improvement 

therefore cmistitutes an important component of the holistic approach to improved 

resources utilization and overall productivity.

This chapter discusses the importance of materials handing and its effect on 

ceaix'actkm. costs, The factors whldi affect materials handling are de&ted and the 

a!&a of worlc simpiiScarkHi ami rcKthods improrai.Knt arc ootHned.

Ste djuervalioas revealed the lack of attention paid to the handling process. 

Rsomanendations are made for Improvements; and innovations which were introduced 

to simpUly and economize on materials handling are described, and the results analyzed.
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MATERIALS HANDLING

K has already been shown that appro3dmately 80% of construction manpower consists 

of labourers whose basic work involves excavation, backfiHin  ̂ 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 handling of materials is done at least cost.

Additional handling adds to the cost of the end product (the completed structure), 

without adding any extra value. There is also the constiint danger of damage to the 

materials and equipment being transportc 1 ('‘hipped brick<‘, spilled concrete, etc.); and 

the' value of material being wasted increases every time it is moved or shaped.

Economic materials handling is dependent on nmnerous factors, which should be 

effisctively co-ordhmted to provide an inte^ated systen that will serve the construction 

process.

These factors indude the following

Planning - site lay-out 

Materials management 

Good housekeeping 

Methods - work simplification 

Handling equipment

11.1 Site Lay-out

A key factor in reducing handling costs is a well planned site lay-out. It can, and

ft-
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does haw a considerable effect on overall construcdon costs. The lay-out must take 

into accouiri: the location of site ofSces; labour accommodation; the storage of materials, 

plant and equipment; location and number of toilets (can reduce lost dme); materials 

and labour flow lines. Effective planning will help to ensure that all facilities are in the 

right place and avoid having to move them at a later stage.

A well planned site will allow materials to be stored dose to where they will be used. 

Internal transport aisles should as far as is possible, be level, well maintained, and 

should provide the shortest transportation routes, and ready access to materials, 

equipment, and workup areas.

In practice, for example, the concrete mixing plant and cement alos should be 

pcmdoned to ensure the shortest possible route between them and the construcdon 

areas; materials shodd be ddivered as dose to where they will be used as possible, 

k  mder to avoid double or muldple handling.

11.1.1 Uniflow

The concept of angle direcdonal flow without backtracking, should be practiced 

wherever posable. This will help to k^p people and materials moving, without the 

congestion and delay which occurs when the same pathways are used for movement in 

opposite directions.

11.1.2 String Diagram

Doubt about the shortest transport routes can readily be resolved using a string diagram.

The scale plan of the site can be mounted on softboard which will allow plastic headed



U-4

pins to be pressed in along the proposed route. A piece of string is then strung 

around these pins along the full length of the route. The length of the string will ĝ ve 

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 hdp dedde on the shortest route.

11.2 Ma&aials Management

Economic handling of materials and equipment is dependent on the implementation of 

good materials management practices. This involves liaison with suppliers to package 

materials into unit loads which are readily transportable and csn be handled by the 

ffiptipment available on site.

__ 1_

tjond housekeeping can and does simplify materials handling, and is an important part 

of materials management Tidy and accesrifale storage of materials simplifies materials 

procuraf fyom storage p fe  and contribHtes to the mpedhious and timely deiiwry of the

necw^ary materials to the ’Wjrk place.

1U .1 ’l̂ otEvatioa for good houseke^ing

Tlie housekeeping check list, Appendix A, can be used to evaluate the level of site 

housekeeping. The evaluation is done on a zero defect basis with a score of zero for 

what is right (fyes’ column), one for what is partly right (’part’ colunm), and two for 

what is wrong (’no’ column). Site management can thus monitor housekeeping levels, 

and strive for Improvement. Improvement can also be motivated by introdudng an

i
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3ntersed;or and inter-site house-keeping competition with prizes.

11.4 Work SirapUScation and Methods SEnprovement

The construction industry diflfers from the manufacturing sector in that ssvety contract 

is unique with regard to locatioa, design, and to some extent, methods of construction. 

It also differs smce it is man-driven and not machine-driven, as is the case in highly 

mechanired industries. This uniqueness provides a challenge to the contractor to be 

innovative in his use of materiak and work methods - with the accent on work 

gimplificalion and materials handling.

Methods inqjrovement must be a constant challenge to supervision and management To 

improve methods involves anaijiang the operation, qucstioaii^ curreî  practices, and 

hence devking revised procedures which will permit the vwnk to be completed in fev«r 

operations, in Is^ time, and at reduced cost withotu: adversely affecting quality,

Basic questions to be asked in the course of work simplification are :

Can t!» ĉ ffiradoE be diminated? (The amplest vtsy to sdws a probkm)

- Can it be combined?

- Can the sequerme be changed?

- Gan activities be amplified?

- Can th^ be mechanized?

- Can jigs or fixtures simplify the work?

The foreman should be educated and micouraged to simplify the tasks he is napcmsible 

for. He should constantly strh« to reduce the labour content m site operations.
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It is appredatcd that methods improvement - work simplification - involves innovation 

and creafivity. The latter cannot be learned by rote, and a high level of effectiveness 

requires an innate talent. It can, however, be taught within certain limitations.

Ideally, a specialist member of staff should be appointed to conduct this work, and site 

personnel should be made aware of the need of simplification.

In all drcumstances, however, it is essential that tlm foreman be involved both 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 

effective^, the foreman should have soimd technical knowledge. A technically competent 

fcaeman is better equipped to understand the need for and the possibilities of 

mmplii^î  the work m lus charge.

HL5 She

Of the iates invest%ated none could produce a current detailed site plan showing space 

aHocatkm for materials storage nor site transport routes. Batching plants and mortar 

mixing stations were found to be far from the working sites where the materials would 

be needed.

No advantage was taken of differences in ground levels to permit gratify loading of 

wheelbarrows and dumper trucks.

Generally there appeared to be little awareness at site and management levels of the 

importance of simplifying handling and redudng costs.



. !
‘ I

11-7

Numerous examples were observed of workers engj^ed ia unproductive work or using 

unproductive methods, in full view of foremen, engineers and site management The 

following are but a few glaring acamples observed during the coarse of site visits.

Workers using 25mm and 100mm wde brushe.s to apply waterproof paint to 

3m X 5m conaete panels. This work could have been speeded up Ig? using 

300mm wide roUeis.

Shutters not being hosed down after a concrete pour. The result is that spilt 

concrete sets on the outside of the shuttering - especially on damps, felfrules 

and wedges. The stripping operation consequently necessitates chiselliniJ and 

chipping. This results in damage to the equipment, additional costly htbour, 

and delay in the construedon process.

- Qeamng tied siaftter panels by scraping them with damps, therdiy slowing

the deaning oporatism ami canary irreparabie damage to the panel fece. Th& 

defining operatiem could have been done nrpre effective^ and quickly with 

broedfeced scrapers..

Wheelbarrow pushers cpieuing at concrete and mortar loading stadons. This 

could have been avmded by providii^ addidmal whedbarrcjws which could 

have been SDed whfe the fiiH barrows were being pushed to where the 

conorete was needed.

Excavating foundadons in the wrong sequence by starting on the outside, 

results in extra work when removing the earth from the inside trenches. Also, 

not loading excavated material directly into barrows leads to double handlis .̂

l ^ g f U lW
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lueffident pladng of concrete in coiunuis. The common procedure is to build 

a p!aCform/s (depending on the height of the column) and then to lift the 

ctincrete by the shovel load in stages, tc Ihe top of the column. This is labour 

intensive and time consuming. The alternative is to use a wheel mounted 

bucket lift which is readily portable. The buckets can be filled directly ftom 

a barrow and drawn to the top where the concrete is tipped into the column. 

This procedure is labour saving and will reduce concrete wastage which is 

inevitable when it is transferred by shovel and stored temporarily in different 

locations.

WasteM use of labour in supplying concrete to a ring beam, Concrete was 

delivered by wheelbarrow and dumped at the lovrer end of an inclined bucket 

coavĉ car. Two hftioarers were empltq̂ ed in shovelling the concrete into the 

bucket Acting on the writer’s suggestion, a small one metre high ramp was

built so f’ * the barrows could be discharged directly into the buciet of the
1/

CG iureyos'; Ibis permitted the transfer of the two labourers to more productive 

work, diminated one handling operation, and the waste of concrete which 

kvarial% remains wlmn it is dukped cm bare ground.

11.6 Innovaffve WcMt|c and hfeWtels Handlii^

The challen^ in imrodmang and mans^rg hmovatimi are indeed considerable; and 

they are diseased by T L Webb in his papers "Barriem to ftmovation in Building and 

Comtniefion* (3S81) and "The Mana^ment of Itmovative Building Technolo^ (1988).

An economical and practical form of applied research'̂ ind development is through 

experimen^fixjn on a limited b u ^ t. In jû actice it involves identifying an area of 

concern and then Kqjerimentmg with alternative proposed solutions without affenring

m

i
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Brick Stack Loading Operation

ii

' i

O

Advantsges! -  The sack , oooft made, does not rqalie any further tsjxlUnK.
-  Can be placed In salable position for brlckayer vdthout 

a r th e r  reeadclne.
-  Stacks, and part sacks, can be removed to new lotoittena.
-  Trolley has doaWe the capacity of a builder's wheelbarrow,.

Transport

FIGURE 11.1 BRICK STACK CONFIGURATION, LOADING AND TRANSPORT, BY SPECIALLY 
DESIGNS’ ‘JCK HANDLING TROLLEY

__
,y, •'•-•T, 0



U-9

the construction process. Once an improvement has faeca achieved then the new 

process or technique may be applied in practice.

This methodologj' was used during the course of this research and the following are 

some of the innovations which were developed and applied on two of the construedon 

sites wiiich were investigated.

H.6.,1 Brick Handling

oi' I

■'V

0

The common practice fer transporting bricks from die stockpile to the bricklaying site 

was to use the standard builder’s wheelbarrow which can contain approximately 25 

standard sfee bricks. The bricks are loaded (often thrown) individually into the barrow 

and then offloaded (often dumped) and stacked for the bricklayer. Breakages occur 

during this handling procedure, and fecebrfdcs in pardcu<ar, are susceptible to chipping. 

This wastage is costly and was measurrid to be in excess of 5%.

1 C

•'S.

A trolley was designed to reduce the handling and attendant damage to the bricla. It 

is shown in Hgt’se ILt, and is capable of handling a stack of up to 50 bricks.

Ihe following is a descriptioG of the brick stack and the attendant advantages provided 

by the trolley.

The stack is built on two supporting bricks. This permits the insertioa of the trolley 

forks under the stack. The only manual operation involved is in building the stack as 

shown in figure 11.1. Thereafter the stack is picked up by means of the trolley, the 

two supporting bricks placed on top of the stack, which is then transported and placed 

in a handy position for the brick layer. The stack, or part of the stack wSach may not 

have been >osed, can be picked up again without any further maniial brick handling and
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telocated where required The fwo top bricks are then again used to support the brick 

vack in its new locadon.

Adi'antages:

The trolley can easily be pushed onto a hoist platform to lift the brick load 

to a higher floor in a multistorey structure

f

V
r

V'n,: -li

■' 7 ,

i c

\ .

Handling the bricks once only and transporting them in bulk eliminates 

breakage and chipping.

The trolley is fitted with pneumatic tyres which fadhtates traversing rough 

terrain.

- Maiiftenance on the trolley is minimal, and limited to tyre wear.

Test results showed a minimum saving of S% on brick breakage and 40% in labour 

handling cost. The latter cost saving will, of course, vary with the distance of the 

work ftom the stock pile; because of the greater carrying capacity of the trolley vis-a-vis 

a wheelbarrow,

11.6,2 Hollow cement Mock handling

Hollow cement blocks are not very resistant to impact and site breakages run weil in 

©reess of 10%. This percentage far exceeds the average contract’s profit margin.

Such blocks were incorporated in the floor slab design on one of thr contracts surveyed- 

Prst handling practice involved off loading them manually from, the delivery truck and
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relocated where required. The two top bricks are theo again used to support the brick 

stack in its new location.

Advantages.

The trolley can easily be pushed onto a hoist platform to lift the brick load 

to a Wgher floor in a multistorey structure.

Handling the bricks once only and transporting them in bulk eliminates 

breakage and chipping.

- The trolley is fitted with pneomatic tyrrs which facilitates traversing rough

terrain.

Maintenance on the trolley is minimal, and limited to tyre wear.

Test results showed a minimum saving of 3% on brick breakage and 40% in labour 

handling cost. Tire latter cost saving will, of course, vary with the distance of the 

work from the stock pile; because of tbe greater carrying capadty of the trolley 'ds-a-vis 

a wheelbarrow.

lf.vj.2 Hollow cement block handling
V.

Hf w cement blocks are not very resistant to im >ct and site breakages run well in 

excess of 10%. This percentage far exceeds die average contract’s profit m ar^

V
Such blocks were incorporated in the tloor slab design on one of the contracts surveyed. 

Past handling practice involved off loading them manually from the delivery track and



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 set out one at a time and lined up as part 

of the slab construction. It can be appreciated that this handling procedure involved 

considerable labour, time, breakage and resultant cost.

The following hmovative procedure was introduced.

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 through 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 

simultaneously and avoid individual handling and breakage.

Arrangements were made with the block suppliers to stack the blocks on their 

delivery vehicles to permit this method of handling. Figure 11.2 shows a site 

stack with joists in position and minimal breakage. In the top right background 

can bv“. seen several rows of blocks which formed part of the cored floor slab.

This innovation reduced the allowed handling cost for hollow concrete blocks 

on this ate by R27 000 and more than justified the investment in joists, end 

plates and spreader bar.

V- Z J ^



TURNTABLE BEING ROTATED

KIBBLE BEING LIFTED

FIGURE 11^ TURNTABLE USED FOR LOADING CONCRETE INTO KIBBLES

V.___
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11,63 Mproving Grane U iiliza tiG n

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 required, but wojild not be fully utilized 

because of the time delay in loading the kibbles from the mixer. Thought was therefore 

given to reducing the loading and crane (grde time so that one crane would be sufficient 

to do the job.

A turntable was designed and installed at the concrete mker delivery end as shown 

in figure 1L3. The empty kibble was deposited c i 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 idbble. This eliminated the crane waiting time for Mbbie loading and improved 

batching plant cycle time.

11.6.4 Innovative plant adaptaMon C.

Bricks were delivered to one of the contracts on pallets. The site terrain was rough 

and sloping, and the established method of brick transportation by wheelbarrow was 

proving to be excessively costly in labour, time and breakages.

The fact that the standard dumper truck has a Hft and tilt facility, albeit limited, 

stimulated the thought 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.

s
This vefaiclo proved to be very versatile. It had the unique advantages of having a low

W



FIGURE 11.4 CONVERHID DUMPER TRUCK TRANSPORTING BRICK STACK
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FIGURE 11.5 T  BAR FOR LIFTING HOLLOW BRICKS



n-13

profile, being ^ le  to travel cross country, and it served the following purposes:

Transportation of palletizisd loads of brides, stacked trays of muttsa, and drums 

containing small items of equipment.

It was fitted with a towbolt to pre sde a tow facility for a tatiler on which 

were transported scaffolding, reinforcing steel and equipment.

"3

The economics resulting from its use wHch psnnitted the bulk handliig of a •rariety 

of materials, and .. . fid breakage and spillage, far m xeded the cost of modificafaon 

Which was considered to be a capital invcsicment

U ,6ii A ‘‘Hiird Werid’ iinnovation

The old established . o sf throwing bricks up to a higher floor in tJiei abseace of 

a hoist or ramp ) tch part of the South African building scene, amt it seldom 

commands any notice. Brief observation of this practice imiasdiately reveals that it Is 

dangerous, fatiguing, and costly. ;

■i O'

Many of the bricks in current use have hollow cores. This firompted the design of a 

simple iittrsrted ’T  bar which can be used to lift a number of bricks to any reqiured 

height by sneaus of a rope and pulley system. The application of the method is shown 

in Kgaa-e 13.5.

11.6.6 Tninsport apd 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 security risk, and

,3  -
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FIGUEE 11.6 STORAGE BINS WITH VERTICAL STACKING FACDLITY
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resulted in costly losses of equipment during the assembly and dismantling of shuttering.

This equipment is usually stored in empty oil drums or half drums cut across their 

width. The drums which were seen on sites are difficult to transport, and the materials 

stored in them are not easily accessible because of the container’s deptL

Hgure 11.6 shows a storage bin made from an empty oil drum, which is far more 

functional than the half drum commonly founfi on sites. Materials stored in these 

containers are readily accessible, and the containers can be stacked one on top of the 

other to provide economic storage and transportation.

Scrap angle iron was used to line and reinforce the top edges and comers. 

Ckmstruction of these bins involved approximate  ̂two hours welding time per im .

11.6.7 Transport troU^, storage and transport fixtures

Workers wears often seen carrying singis items of equipment such as a scaffold pole, 

a scaffold pkak (usually by two pesople), a trestle, or a bunch of clamps tied tt^ether 

with wire.

The introduction of wheeled platforms fadlitated the transportation of bulk loads of 

support material, cement and reinfordng.

The platforms had two rear wheels and front supporting legs. The front end was fitted 

with the female poition of a tow bolt. A tow bar fitted with the male portion of the 

tow bolt, and swivelling wheels, was used to lift the front portion of the platform and 

get it mobile and steer it.

k

4
i
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Spedal bulk storage and racks were designed for steel stuttering and support materials. 

These are shown in figure 11.7. It will be noted that the shutter plates are stored on 

end and face to face. This storage method makes for easy retrieval, and safeguards the 

shutter face &om damage. These racks can be lifted by crane and transported by the 

converted dumper truck.

FIGURE 11.7 EQUIPMEMT ST0R-4GE AND TRANSPORT FIXTURES

11.7 Conclusions

Materials handling is a major cost factor in the construction process. It is therefore 

incumbent 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 materials.

X  I  U
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Work simplification and methods improvement are important factors in improved 

materials handling pradicss; and site managements should be encouraged to der̂ Iop 

the necessary skills in this area of operafioEu

The potential for redudng cost by viemng the construction process as a materials 

kiadling exerdse is, indeed, considerable. It therefore behoves the mdustty to research 

and improve materials handling methods.

k : :

i..

i

The necessary research could be initiated at a conference under the auspices of the 

CSIR or the South A&ican Institute of Euildsng, with the partidpation of all interested 

parties - particularly the contradors’ assodations and the unhreraities and technikons. 

Such an occasion will / 'pinvitte the opportunity to define the scope and terms of 

reference of the necessary research. Tbs different areas of research could then be 

allocated to the unirorsities that teach building sdence. This research wsuld

be valuable in en^^^^tiiig a sense of scmrcmss at both undergraduate and graduate 

level reading the 'w^attmes of maKaials handfing, and provide the constnictioa 

industry valuable developments in this fidd

h
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CHAPTER 12

VAMOUS IDENTIFIED PRODUdilVnY LOSSES

SYNOPSIS

Hie holistic approach eacwsipasses lie  redtictioB and eliimnatioi:', if possible, of all 

jreaoorce losses.

Various eEampks a! and reasons for die loss of producdvity were ideatffisd during the

coarse the reseaf{5r  ̂ The!St| lossesi included those caused 1  ̂ late sxrts and early
■ 0 \ I

Bnishbs; m~nth et ai»enteel« fdfl(,Wiag the monibfy payauat of wa,gcs; avoidable

0VBrd|taej and the wasta^ of unide<ilified skills. Oher losses crmcemed the non 

worfctag supervisor, and die adversalW relarionskip wMch often easts betwea the 

ccfflrî uaor and CGnsuitaaio'a(cMtss',L Since these itfl amirilJiut® to drftaeat rcsouros 

j ft is fanportanJ; thjM: they be minimized in accordance with the proposed

kdraltitt î ^noadj. to im|H'0W5c|, prociBctriSty.

Th^ chapter diŝ fjjusses thetie lc»sesi Hiie rioae IpssdS were quaitdSed, iirad econmnic

solBjticBis were lieveicqjed to reduce the time taf, and Inence improve prodncdon and

protjuctivity, Tk; solution,'! (levelciped and iimjttemefted tp ovcJttome these losses areo
desiiaibec!, as are the results. obtaijKid.

.-^■1

. ^
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SZl lost Ifese

12.1.1 late starts eai^ iaiiishes

f M

An op'^oa siirv):̂  conducted amongst supervisors in one of the a>mtructkui compames 

investigated, and ĉ m&med by site observations, indicated that late starts and early 

fimshes accounted for approximately 11% of worlang time. This translated intc an 

effective excess labour cost of R1.4 miUioa per annum, which exceeded the net profit 

of the company concerned,

.1' i

The inddence of late starts and early finish^ is not unique to the compaii'' surveyed. 

Similar practices w:re observed in other companies, though not evahiated

Scune solutirais for redudiig th& lost time were proposed during the course of the 

Qffcemptic discussion sessions diSdibed in Chapter 14 snd nr^kmeuted some 

cc^racte wffh a cm se^:^( flm situatiem.

* J

The soMcms lapppŝ id and impieineEited induded the foUowing :

V.. ' ■

- SttidBr cenUrd 1^ stq»rvi&^ n^tdmg startii^ and stcqipc^ times. Hris was 

RS?dsted by ^undha? a waraing fivllt mintto b d d c starting time.

 ̂ ; I
Strict conUrol by supervision on aljscnte^km durii^ wttfidr^ hours : cspedally

y") {
csi hsj^ urban ^tiss. Workers oftmi the workmte to do shopping or

,/ 1/
wasdo- dff the sfte. 1

' /
' '''''

- Erteading th« morriiig tea break ti) twea^ aia,’'tes, and rcducasg the lunch 

break to twenty minutes. Hie mcimiag tea break is in practicê  fetcakCast. when

. w

' ' .V , '
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some workers C3ok a meal beca'ose they leave home without haviog eaten.

‘ Piepamg matemk a. work plv.?2s late in the afternoon in readiness for an

immediate start the monung. This particularly applies to artisan’s 

seqmrements.

Sta^rmg the mortar mhdî  team’s working time so that they start half an 

hour earlier and stop half an hour earlier. This will permit brick layers to 

start work timcously. The same principle should apply to concrete miring and 

the suppfy of ’Readymiri concrete to ensure that the concrete placing teams 

do not stand idle at start up time.

12,1.2 Month, end ainaiteeism

ITsr /̂ of fl̂ e companms surveyed pmd their hourly employed workers monthly. Most 

of these werkera lived away from their permanent homes in the rural areas, and were 

jnovsded with bostdi accommcKM’mt by their emplo^rs.

•■■■■I

’

I  -
€

The mcMUhiy paynjut in contract A was made on a Thursday, and the site was dosed 

’ wn until the foibwing Monday. This long weekend afforded the employees - 

particular  ̂those who were married - the opportunity to return home to their &nulies 

with their earnings. Many of the unmarried workers remained in the hostels.

Hm rate of absenteeism during the wt»k following pay-day was approrimately 29% 

(refer to Kgare ^Z1). Abseptceism on the Monday was exceptional^ h i^  bdjog 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

. II .
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FIGURE 123 PERCENTAGE ABSENTEEISM ON MONDAY
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three production days were lost per month.

Many of the sites worked a OThOO to 14h00 shift on a Saturday. Therefore, if a 26 

woriring day month is considered then the three days’ loss of produclion represented 

115% of total available working time. This meant a delay of m a.,itract

completion tune with a resultant loss to the owners in beneficial occupation also 

meant additional costs in site overheads, i.e., Preliminarj' and General cost (P&G), as 

well as the hire costs of plant and equipn?.ent during the non-productive site time. ,1
f '■

I O

o

P & G  costs amounted to approximately 10% of contract value.

Contract B induded both Civil and conventional building work The total number of 

employees varied between 203 and 554, depending on the construction stage of the 

contract.

The monihfy pajKMt was made on the last Friday morning of the calendar montL 

Friday for all practical purposes was thus not a productive working day. The following 

Monday, as can be seen from Figure 125, showed an absentee peak of over 30 % 

compared with an average of less than 30% for the interim Mondays.

12.15.1 Steggered pay days

In an effort 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 

employees receiving their pay at any one time is relatively .smaU, then the absentee rate 

is also very low.

I

m



12-5

Method

It was recomnended that the employees be divided into eight pay groups, so that there 

would be tffo pay-outs per week during the course of the month. At the time of this 

recommendation the site layout complement was approximately 60„ In these 

drcumstances it was agreed to limit the pay groups to four and the weekly pay-outs to 

one. This now meant that even with a 50% absentee rate on the Monday foUowing pay 

Friday, amongst those who received pay, the total site absenteeism was limited to 12.5%. 

This was a level at which the site ccold maintain production, providiDg critical activities 

such as concrete mixing and placement were catered for.

*5

In the third and fourth month following the introduction of staggered pay the Monday 

absentee rate was as follows :

Week Commencing MONDAY 

WEEK NO.

August 1
2
3

4

5

Percentage Absenteeism

1.6

13.1

1L5

52
6.9

September 1 

2

3

4

October 1

5.4

9.0

5.7

10.0

9.7

■"i
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It is noteworthy that the month-end absenteeism peaks foUcwing the pay week end are 

considerably reduced from almost 40% to 1% and 10%.

Deducting the average daily mid-month absentee rate of approidmately 3%, shows that 

the absentee rate following the pay week end has only increased by from 2 to 10%.

It was found that the pay-out, because of the relatively small numbers, was of short 

duration, and did not therefore disrupt production. Employees preferred the procedure 

because of the added security against robbery which the interim pay-outs provided, and 

the Emited demand on off-site transport fa'iddes which workers used to return to their 

homes. The pay ofize administrative load was also spread more evenly throughout the 

month.

A year bier the site discontinued the staggered pay practice. The reason prompting 

the dedsion was that the sub-contract labour, which at this stage of the contract had 

inacased 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 

rerert to one payment per month for all employees. The Monday absentee rate then 

increased to over 30%. The early Friday stoppage (pay-out at UhOO) and Monday 

absentee rate once more resulted in a minimum of two days’ lost production per month. 

The discontinuation was thus economically unjustified and could have been avoided by 

firmer management.

Conclusions

The annual turnover of the three companies concerned, amounted to R292 million. The 

elimination of the production time loss resulting from absenteeism (3 days per month 

out of 26), would permit these companies to increase their turnover by 11.5%,

1

, //
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representing an additional R 33 580 000 of constructioa value. To this must be added 

the earlier beneficial oocupation by the owners, «ind hence a saving on capital charges 

and an earlier return on capital invested.

The conclusions to be drawn are that :

staggered pay days can help to inzintan luuntemipted production.

The greater the number of employees, the greater must be the number of pay 

^oups.

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, etc.

12.2 Waste Resolting from Scheduled Overtime

Iheffectivs jdanmng, excessive down time, and poor manpower utilization contribute to 

contracts falling behind the programmed completion schedules. Late completion often 

involves penalties payable by the contractor.

In order to make up for lost time, site management will often schedule overtime. This 

practice is usually counter-productive. The Busmess Roundtable in their summary 

Report (1983 : p. 22) state : ”in terms of efficiency, it (overtime) is enormously 

comterproductive. It is also a fii^tful waste of the owner’s money, and ; im  the stand 

point of the mdustry as a whole, it usuaUy amounts to irresponsible behaviour."

A U.S. Labour Department Study, quoted in the above report, condudes that;

'i

y .



FIGURE 115.4 OVERTIME VS PRODUCTIVnY
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The longer the 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 eight 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 output provided the work is light 

1} the work is hê jvy, it takes two hours of extra work to do a normal hour of 

work.

122.1 Lews of time dnc to overtime

i

4

The foregoing is supported by stadsties from the U.S. Department of Labour.

Figure 12.4 illustrates the loss of productivity as both the numbers of hours, and the 

nmnber of days worked per week, increase.

,4

S

■ C'

This same loss is shown in Figure 12 J  but hero the loss is csspressed as an adjustment 

factor to productivity performance during normal work hours. It vrili be seen that this 

adjustment factor which is negative, indicates reduced productivity with increases in the 

length of the normal work weeL

There is little reason to suppose that South African labour output is more efficient 

during overtime work than that in the U.SA.

Construction is, indeed, heavy work. If it takes two extra hours to do one hour of



12-9

normal work, and overtime work is paid at one and one-third of normal time, then the 

overtime cost of completing the equivalent of one hour’s normal production is in the 

ratio of 2.7:1.

According to the Central Statistical Services, the overtime worked in the construction 

industry amounted to 8.2% in 1985 and 73% in 1986. Taking the lower of the two 

figures, and multiplying that by the differential cost related te productivity md normal 

time (2.667), the additional cost of overtime amounted to 193%.

The labour component is acknowledged to be approximately 30% of total constraction 

cost.

Thus sdmduled owrtime, which is iisua% avoidable, added approMmately 6% to 

national constnn^on costs in and 1 ^ . The additional cost has been paid by the 

end user, and has added grist to the inflation mill.

J "/

123.2 Multi-shift woih

I ■
! o

1 o

If a contract is to be accelerated then consideration should be given to working two 

shifts per day : 06h00 to 14h00 and 14h00 to 22h00. This concept was introduced on 

a tunnelling contract that was investigated in the course of this research.

It was noted that the multi-shift operation demanded stricter planning disciplines and 

tighter scheduling of materials and resources, as well as additional first line supervision. 

The latter, however, was econonncally justified.

The operation, hcsviever, yielded the follomng benefits :



I

‘ GRADE - MONTHLY ASSESSMENT 0 - NOT EMPLOYABLE ] SATISFACTORY I- GOOO/VERY (X!OD

FIGURE 12.6 EMPLOYMENT RECORD
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Better retjim on feed costs such as site establishment and managemenL

Better ntilizatioa of plant and equipment : doubling the time usage for the 

same hire charges.

Earlier completion, of c.cntract ; thus establishing potential for increased 

turnover.

Earlier beneficial usa-se for owner.

No ssocsssity for overtime work.

123 Skills WastTige dnt to Emjjj» fsc transfers

SMUs that hiiVB been acquired hf genmal worksrs are often wasted udiea they are 

transferred to new sonaacts or re-«mpiofjed after a break in their emptoyment The 

difficulty fe communications because site management cannot speak the ethnic langujge 

involved, can, and docs result m. the worker being employed in a capacity where he 

cannot practice his acquired indtrstrial skiHs, and is thus under-imiployefi.

In order to avoid ibis situation an employment record card was designed and 

introduced, at company level, as shown in Kg. 12.6. The card cont^s the worker’s 

name, identity number and company number. Place is provided for recording the site 

on which he has been employed; the period of employment; and the actisity in which 

he was employed. The grade coluion provides for the monthly assessment by site 

management of the worker’s value to the company. The remarks column is used to 

record details of the worker's training and qualifications. His hourly rate of pay is 

recorded in the last column. The record card is kept on the site, and sent to the next

W-:-^
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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 accord, 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.

t,

' 6

 ̂ c:

The introduction of the employment record proved to be practical and useful in 

employing and promoting employee skills and experience.

12.4 The White Supervisory Syndrome

The South Aftican social and industrial culture has spawned a practice wherein the most 

important qualification for appointment to a supervising post is the possession of a white 

skin. Fm^ermore, the position of superr^r as exercised on sites in RSA 

invaiiab involves the issuing of instructions and observing of operations; but doing 

little if any physically productive work.

This is in contrast to the practice in first world countries where the foreman - except 

for the general foreman who is equivalent to the South African site agent - is 

productively and physically involved in the construction proce.ss, assisting and working 

with his crew.

A particuiaxly bad aspect of the local non-working supervisor practice is that it is now 

being extended to blade first level supenusors, i.e. team Leaders, who are copying the 

industrial behaviour of their white mentors.

The resultant loss of productivity is readily illustrated and quantified in the following

'Jl
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example of a ’non-working’ supervisor in cliarge of a team of six workers.

u

i’

The first line supervisor is usually promoted because of his depth of experience, 

technical competence, and physically productive capacity. In terms of production 

potential and capability, this supervisor can often produce twice as much as the average 

worker in the team. Thus the potential productive capacity of the team, including the 

supervisor, is at least seven man units. With the supervisor not working the team is 

reduced to six man units. Hence the practice of using a non-worJdng supervisor results 

in the loss of at least 15% of the team’s productive capacity.

t !> l

A further manifestation of this syndrome is the practice of truck drivers sitting inactive 

in the truck cab while their crew are loading and oflf-loading. This results in the need 

for an additional tmek crew member and unnecessary increases in transportation cost*:.

The concept of a non-worHng supervisor, has other negative effects in the black cultural 

ssnrironmenL The bl«± enhure traditionally tends towards an e^tarian society without 

the numerous sodal stratifications which erist in white society, Li the physical work 

situation all are ,i considered equal In these circumstances it is difficult, if not 

imposriblc, for the n'm-working supervisor to encourage or exhort his team to greater 

produ<aive effort. The team attitude is: ’if he doesn’t work, why should we?’ The 

fore^ing is reinforced by the comment of a black non-worldng supervisor when asked 

L> a white fereman why he was not pulling up the slackers in his team. ’ When I go 

badt to the hostel tonight they wiE kill me’.

The most conservative estimate indicates that direct labour could be reduced by 10% 

by eUminating the non working f'.-st line supervisor. The foregoing arc some observed 

examples of the losses that occur as a result of lost time, overtime, and the 

under-utilization of people resources. Their cumulative effect in reducing productivity

ft

r-
V o
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is, indeed, substantial, and it behoves the industry to pay urgent attention to the 

elimination of the practices concerned,

12.S Construction Management/Consultant Relationships

t

The construction management team can neither most nor operate in isolation &om the 

owner, architect, ea^eers and other consultants. Frequently, however, there is an 

adversarial relationship between the contractor and the architect and/or consultant. The 

reasons for this state of affairs are diverse, ranging &om personality clashes to 

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’ : ’Whm tiro people argue or quarrel, both are always in the wrong/.

ofessionai incompetence amongst the contractors leads to defideades in planning and 

setting oui; to anacreptable quality and the inabffity to meet completion dates.

Architect, and engineers have in numerous a  ‘es been responsible for dblays in the 

pxmsion of drawings; for incomplete and faulty design; and for drawing alterations, 

which have delayed production and increased cost. There is also an increasing inddcnce 

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 illustrations of productivity losses resulting from professional 

incompetence.

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. No structural

I  -
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or aestlietic reason could be found for the difference. It can only be assiuned that the 

structures were designed by different individuals without any the ̂  i  for standardization 

and overall co-ordinatioD„

' 'I

1 ^
I

V\

The resultant cost of the formwork material on this contract was ElU.rtO/m2j instead of 

a possible R12®/m2 for uniform columns.

The second case relates to a housing project. Seven weeks after the completion of the 

project the architects called for a retaining wall and sub-soil drains. This work involved 

site re-establishment, extra supervision and extra cost for the resultant day-works.

One hundred and bventy houses vrere completed without the instaliatiott t)f air bricks 

which were required by the buildmg authority, in spits of the contractor’s timely warning 

to the architects. THs omisaon had to be rectiSed after the tenants had moved in wth 

resultant dama^ to carpets and furniture. Additionally, there was the extra cost of 

repainting.

Other cases include variation orders for additional reinfordng steel (ander-design)j 

Impractical design of beams which do not fit the overall structure; and the condemnation 

of spedfied fill Uiateriai, which had to be replaced.

The contractor finds himself in a very difficult position. If he tjJtcs the 

consultant/archltect to task, he risks possible reprisal in the form of hypercritical 

inspection of his own work, possible rejection of completed work, rework, and insistence 

of a presence on ate beyond the contracted time. All this can amount to a cost which 

far exceeds the delay suffered by the contractor as a result of professional incompetence 

on the part of the consuitant/arcbitect.

t.
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125).l Eeconunendations and condusions

During informal site discussions, architects expressed a desire to co-operate more dosely 

with contractors in the construction process, particularly in aspects such as planning and 

work sttjuence.

■'

t -

Considerable benefits are to be derived from improved co-operation between those 

involved in the construction project. This can lead to t-mdardization in structure, 

materials, sizes, less costly labour involvement and improved planning and more 

csspedient actiwty sequences.

ThoUjght should be ^ven to convening a meeting of representatives of BEFSA, the 

Master Builders’ ASsocsation, SAFCEC, the Institute of Arclutects, the institution of 

C3^ Sigmeers, the Institution of Structural Engineers, the Assodation of Quantity 

Sorv^ws and all otimr ja-ofessional bodies and owners involved in the construction 

mdtatry, with the purpose of establishing guidelines and a code for co-operation.

The national cost of m totes, and less than professional competence at en^eer and 

asnsnltant architect level, is a matter of concern not only to the construction industry

but to the national econi,Wy. It is, indeed, a matter which affects productivity adversely,
//

and should form flic subject for fiiture research.

12.6 Job Size mraus Productivity

Job size, in terms of the estimated nmdber of man-hours required to complete the 

project, can have a significant impact on labour productivity. Clark and Lorenzoni 

(1978) have indicated that as projects become larger, they become more complex. Key 

supervisors are spread thin, the lines of communications become longer, the logistics of

* i
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keepii^ mea and materki at the proper level at the proper times becomes more 

di^ctilt. The net result is a less efficient and less productive work force.

This is particularly applitable to the local construction industry, taking into consideration 

the excessive spaa of control at foreman level and the available quality of sapervision.

The rewrse is true as the job becomes smaller, simpler, and more easily managed.

th e awaroMSS of this relationship bc|tween job size and productivity will encourage 

maa^ment to plan labour requirements with neater care in relationship to work load, 

and 5ul»cribe to tie polity of working vath minimal necessary labour complements.

32.7

th e succcssM reduction «f lost time is depmidcnt on efectivc supervision; a altkai 

awareaess casts by mimi^mcjit, and a commitment to reduce vsasEage ’whcrewef 

posAie. This reqmrcss a constant critical review of all operations, methods and 

practices, ard i  k tins critical awarmiess which will stimulate the development of 

soluticms, improved praffices and loss reduction.

The exaiDgplcs described are but a few of the diverse losses that occur on all sites. 

Constant attention to loss reduction will help to improve producdviiy and create a 

climate wherein it (loss reduction) becomes part of the worldng culture and the 

company’s philosophy and practices.

mM
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CHAPTER 13

THE MANAGEMENT FHNCTIONS OF ORGANIZATION, 

PLANNING AND CONTROL
1:

■«
i

SYNOPSIS

This chapter, and those following discuss the management fimctions which arc. f.̂ tured 

in the model presented in figure 2.2, their effect on productivify, and how they can be 

improveA The pr ice of these fimctions is an integral part of the holistic approach.

An analytical method is p rin ted  for identifsdng funcfional responsibilities.

3
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The baac prindples of planning are discussed, and a practical method of activily 

plaimmg and control is descrifaeA

T ^  rekivantaqsects of management control are discussed and a method for the reliable 

recording of Whom attmidaiice and labour cost allocation ss>'. describeA
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THE MANAGEMENT FUNCTIONS

The majaagement functions relating to the construction site can be categorized under 

the foUowi?  ̂five headings :

Orĝ snizatitHi

Planning

Control

Communication and participation 

Motivation

This chapter will deal with organization, planninĵ  and control. The function of 

communication and partidpation, and of mdrration, will be discussed in chapters 14 and 

15 respectively.

13,1 Organization

Organization is a framework v^ di deGncs a set of rdationships and activities which 

is reo^pizsd by all the individuals in the group, wto the t^edive of attaining specific 

goals. Organization enccaaptss^ the people in tlte company; their range d  authority 

and responsSrility; their reldioaship with one another; their nmthod of communication; 

and their co-operation and the co-ordination of their activities to achsew a common 

task.

13.2 Hefinition of Man^emait Sespmfsibliities and Fonctioiis

One of the {uoductivity inhitntors the author ideittified on sites he investigated was the 

absence of a dear definition of responsibility and functions of site supervisory personneL

"’l l
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This can and does result in the duplication of some and neglect of other important 

functioiis. These functions include planning, control, purchasing scheduling and 

communication. The latter applies to information regarding construction activides 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 thehr efficaqr was ev^uated by using a functional analysis charting 

technique.

13.2.1 Functional analysis

Figure 13.1 shows a Functional Responsibility Chart which was used to survey a building 

contract involving concrete structures, brickwork and specialized en^cering sub-conlract

services.

Ths dbaxt was used in the following manner :

The name of the responsible person is written in the left hand column under the 

heading ’RESPONSlBEJiy’. A vertical column is provided for each of the main 

functional contract responsibilities.

Hie drdes on the chart indicate the responsibilities which should be disdiarged by 

the different levels of supervisors and site administrative personnel 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 responsibility exercised by the person concerned. Thus a cross 

superimposed on a drcle shows that the responsibility is being ejcerdsed at the level 

identified by management as being appropriate. A cross without a drde indicates that

4
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the responsibility is being exercised by the wrong person; and an empty cirde indicates 

that the function is not being attended to.

A review of the completed chart show:

whether the responsibility is being exercised at the correct level

duplications in functional responsibilities

essential functions for which no one is talcing responsibility.

13.2.2 Discussion of site observations

A comparison of the actual and model functions in figure 5-2 shows a bad case of 

"control from above"; with the site agent trying to do everything himself, and not 

delegating suffidently to his assistant and staE. It is noteworthy that he complained 

about having too modi to do, and too little time to gat out onto the ate. There is also 

a multiplicity of frmoioQai dî fication, and a complete neglect tiie edtxadoQ/traimng 

function. Paradoxically, but not surprisingly, there were numerous delays because of a 

lade of resources, - timely supply of materials and equipment.

In these drcumstances it is therefore not surprising that this particular contract was 

underperforming and recording a low productivity ratio and an unsatisfactory profit 

margin.

During discussion wth site management it was agreed to bring frmctional responsibilities 

more in line with the model situation. This resulted in improved planning, better labour 

control and hence productivity, and a reduction in waiting time due to the more timeous 

supplies of materials and equipment.

S
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A review of the functioiial responsibilities on two other contracts, using tl^ foregoing 

fiinctional resf "nsibility charting method, resulted in a reduction of managerial personnel 

(not supervisors), more direct lines of supervisory and managerial communications, and 

the more effective discharge of managerial concractual functions.

js  use of the Functional Responsibility Chart thus provides a means of ensuring that 

the responsibilities for the hnportar\t fimctions of planning resources control and 

communication, are clearly detiued and their exercise monitored.

133 Hie Planning and Control Functions

PLANNING is deciding what to do.

CONTROL is assuring that desired results arc obtained.

Anthony (1965:11) suggests that planning and control are part of an inter-related 

functioii, and qucdK the example of budgetary control to support his thesis.

‘This process involves a recurring (ycte of activities. Tne cycle starts with the preparation 

and c^roval of a budget which cleaiiy is a planning activity. But the bud§ti is also used 

as a basis for control; indeed, many contend that the budget preparation acti'nty is a 

principal means of achieving control During the budget year, many activities occur that 

clearly fit the d^mtion of control but, simnltaneousfy and as part of the same process, 

there may occur an activity cidkd budget revision, which is planning. M short, planning 

and control activities are so closely intertwined in the budgeting process that to describe 

each of them sepamtely is not only d^cult bid pointless’.

Kgore 7.1, Chapter 7 showed that the planning function is the starting point in a 

control system which facilitates dedsion malting, and is the essential precursor to

1
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elective action and the avoidance of resources wastage.

;■ atming must be viewed as an all embradng disciplme, and not one which is merely 

the responsibility of senior management. For a vcompany to succeed, planning must be 

understood and believed in at grass coots levels where it must be implemented; and 

these levels must include foremen, chatgehands, team leaders and artisans.

/

5 o

Developments in computer technology and the introduction of micro-computers 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 adequate planning has been 

identified as a demodvator and a cause of delays.

Mtially the delays may be frustratm  ̂but it does not take long before the delays are
I

accepted as the norm. The workers may thereafter resent hawng to improw their 

performance when the delays are eliminated. An adjustment period follows, and this 

can prove to be very costfy.

Koontz (1958: 49, 51-57) emphasizes the creative and innovative possibilities in planning 

in his Principle of Alternatives ’...Jh ev«y coarse of actibrt aUemaims east, and 

jdanmng invoives the selecdm qf the alternative come of action which will best enable 

the enterprise to realize its goalsK

This is, indeed, applicable to construction aedrities. No plan is finite. All plans must 

be reviewed regularly and, if needs be, updated to meet current construtaion



i

 ̂ u

o

o

FIGURE 132 PLANNING ELEMENTS OF THE CONSTRUCTION PROCESS
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requirementi'.

133.1 Plaaninî  elements of the construction process

Figure 13.2 has been designed to illustrate the main planning elements of the 

construction process.

Planning can be subdivided into two main categories :

Managemnt Planning 

Operations Planning

133.1.1 Management planning

Tfhe most important management planning function is to decide upon a dear direction 

fi)T the OTgamzanon. Hus is dons throng the medhim of strategic Stratus

planning is the process of defining objectives, dedding on the resources required to 

achieve the desired objectives, and developuig a strategy to acquire and effectively utilize, 

these resources.

Applied to the construction project it involves the development of a construction 

strategy, and determining the resources required to complete the project on time, within 

allowed costs, and to the specified quality standards.

Jf

The plaiaiiag indudes the establishment of a suitable organizational structure, a project 

plan, cash flow projection, sector plans, site lay-out and materials handling methods, and 

establishing the plant and materials requirements.

:j
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This work is usually the responsibility of the contracts manager and site agent, who 

may consult 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 compledon 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 difrerent phases of construction, to 

sophisticated computer print-outs which presented the overall plan schedule in both 

graphical and tabular form. The computer generated plans showed the earliest and 

latest startup and finishirt dates for the individual phases as well as the overall project. 

The latter is a standard requirement by managirig architects/consultants in the industry. 

The extent and quality of the planning regarding other aspects such as cash flow, activity 

details, resources requirements, and materials procural and .scheduling, varied from 

sketchy to non-existent.

133.13 Sector plan

, <

' v

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 fulfillment. In practice it was found that this planning was done on an ad 

hoc basis, with the ?esult that some sector ictivities were found to be behind the



o

I

4  5  6  7

TIME IN  M0NTHS12

FIGORE 13J CASH FLOW PLAN "S" CURVE

10 11 12

o



V .

13-9

scheduled programme. The main cause of delays was found to be the dmely procural 

of materiak and equipment. A further contributory factor was the absence of 

architects/consultants instructions.

133.1.4 Site lay-out planning

The importance of site lay-out in controUiî  and avoiding vmstage, and fadlitating 

materials handling has been discussed in Chapter 11.

133.1.5 Materials handling

The principles involved in materials handling and some recommended methods, are 

discussed in Chapter 11.

133J j 6  Cash (income) plan

The programme derived fttum the overall project plan 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 133) show the boundaries of value and time within which it is planned 

to receive cash for completed work.

The actual progressive cash flow is plotted during the <murse 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 plot below the bottom curve \rill indicate that 

insufficient work has been completed for the contract time elapsed.

..
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Only one of tie companies surveyed used this method of sash 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 actual turnover achieved. The results were 

maintained at head ofEce, and site information was limited to overall contract progress 

against programme. The straight line method of projecting cash flow does not show the 

limiting parameters as does the above ’S* curve.

133.L7 Operations planning

Operations planning involves the translation of the overall plan into spedfic activities 

tit which labour, materials and plant nsources are allocated. Use planning tin® scale 

is of a relatively short duration, extending over a two weekly period, and bring updated 

weekly, and if needs be, revised daily.

It is essentially a site activity vdich involves the site agent, en^neer, foremen and first 

Ike SHperwsors. The involvement of the lower echelons of supervisioa Is most important 

since it affords them participatioa in the planning process and encourages a sense of 

commitment to the plans formulated.

It vras found that the foreman wias seldom involved in activily planning and particularly 

k  the plannkg and procural of the resources required to accomplish these actmties. 

Generally, he relied on instructions from the site agent

The duration of an activity is dictated by the overall programme, and the duration, k  

turn, dictates the quantum of resources which must be applied to meet the feae 

disciplke kvolved.
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Effective operational planning cannot be done without premeasuring the work plaimed. 

Premeasurement provides information regarding work content, and this is essential for 

the economical resourcing of the activity in terms of labour, matSTials, plant, machinery 

and services.

On the sites investigated, there was a reluctance amongst site agents, engineers and 

quantity surveyoK to premeasure work, and advise foremen and lower level supervisors 

of the time allowed to complete a spedfic activity. One foreman commented: ’/  must 

beg for the allowables so that 1 can tell my workers when to finish’.

The reasons for the reluctance can be attributed to inertia, and a lack of awareness 

of the importance of ensuring the effective udlization of manpower.

133 J.8 Sffe iBanp<nRsr planniiig

Analyses of site hourty wages and monthly salaries, excluding sub-contractors, have 

shown that these amount to approximately 30% of contract value. These substandal 

cc«ts can and should be monitored and controlled, and the bauds of control must be 

careM planning for the better use of manpower.

133,13.1 Site observations

Generally, site manpower requirements were planned on a macro basis rdative to the 

project profflamme and anticipated turnover. The planning was usually recorded in the 

form of a histogram, the peaks of which formed a Gaussian curve.

Investigation of a number of projects showed that little if any detailed planning was
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done to ensure the availabOî  of adequate site personnel of the required tedmicai 

disdplines and the appropriate ratios of sMiled to unskilled workers- In these 

drcumstanras employee compfements often related to antidpated peak work loads which 

seldom materialized, and resuj n̂ eicess site labour.

Thus, little appears to have changed sines the report hy Cords et al (1962), which

stated: 'Builders are generous m their assessment of th :' size of the labour fame which is
, (

realfy necessary to complete bidlding projects.'

An earample cf the foregone relates to a contract vdiich included the laying of 

2 CXK3 (XX) bricks. Brickwork, in this case, was not a aitical activity. Thirty-two 

bricklayers were employed. At an average produedon Iferol of only 300 face bricks per 

day, the work programme could have been completed iu time 22 bri(k:layers. Yet 

the foreman insisted cm the larger complemisat ’to cope With the additional work WHEN 

rr WAS AVAEABUEI’.

WhMi asked how maiy bridcl^rs he would employ in his personal capaci^ as a 

sub-contractor, he replied : *22'. This is but one caamplB of the 1 ^  of caring for 

company resources which the ’abthor came aofoss on scane of the- sites whidh Were 

investigated.

i _ ;
13.3.1.9 Estiddi^la^ ccaBomic labour coioplmmts

The followh^ actions must be taken to estaUish and monhor eccmomic labour 

com|demmfts.

Define the activfty and premeasurc the work to be deme in terms of sMBed and 

unskilled labour.

A.
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Establish labour allowables per imit of work to be done.

Establish the lime allowed for the activity.

On the basis of the foregoing, establish the size of team, i.e., number of skilled 

and unskilled workers to ensure that the team's work is balanced with 

minimum, if any, idle tune amongst team members.

The resultant planned team complement, completing the activity in the allotted time, or 

soont"*. '•yill ensure full laboirr cost recovery - and possibly a labom: 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 controi and, as will be shown, 

also provide a production norm for the application of a monetary production incentive 

plan which is discussed in section 15.8Z

The foreman is the person who, in practice, has most influence on the size of the labour 

force, but he seldom resources activities according to k,bour allowable standards. The 

reasons for the absence of detailed labour planning are that it is seldom a set company 

practice, and that labour allowables are not readily available to the foremsa.

A further contributory factor to the employment of excess labour is the acceptance by 

white supervision of low levels of performances from black workers (part of the South 

African paradigm); especially in view of tlie fact that while they (foremen) are 

responsibhs for the completion of the work, they are not personally accountable for 

paying the workers’ wages. In these circumstances they have no real inci'utive to reduce

T
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labour.

The additional labour thus inraeases costs and the supervisory span of control, 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 sc4s out the activitias and time span in which they should be completed-

Ihe absence of effective activity production plans on sites, prompted the author to 

d e ^  and aiq>ly a suitable planning sheet to simplify the requited planning fimction. 

This f c a  is Aown in figure 13.4. It prowdcs fcr a fortnightly production jdan, ^ c h  

is revised wedfy, a \Veek in advance. The planning was done at foreman level, and 

«ied»d and approved by the site agent or engineer. It war completed in duplicate, 

witii the ompnai bemg retained by the ftmsman and a copy kqjt by fbe ate 

l^acra/afsnt

th e plsmiing sheet provides for activity description, cost centre identification or 

txanputer reference, the labour allowable and completion time. Provision is also made 

fer resource requirements. These may indude any spedal labour, materials, equipment 

and Services. The latter may concern cranage, rhattering and support equipment which 

can be planned fox 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 in the same way. Allowed labour team size and team 

hours are established per activity as discussed in section 123.1.9. :1

I..S

I
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As soon as the weekly production plan 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 leader records the details and time schedule of these activities in his diary, 

preferably on the back of the day’s page. Should there be a fijsd time disdpline for 

the start of any activity, then he record it on the front of the page agmnst the 

rdevaih: time. Thus the diary provides a medium of communication ai4 control

Site management control is exercised during the daily luspectior.'i the site 

i^Bst/migbeer. Prc^css is reviî cred in consultation vtith the foreman and both mark 

0® thdr copy of the planning sheet the extent of completed work.

Hife p»ctH» provides {hi ongoing check on production progress and permits positive 

ActiOBi witiun hours of an activity falling behind schedule. .

ate inspection, plus the information obtained from the superwsors’ production 

diarbs (refer to Sfedion 8.7.1) permits she management to MAKE THINGS HAPPEN 

more efrectbmly.

This practice subscribes to the concept of proactive ’Guidance Management as opposed 

to reactive 'Corrective Management’. The latter is the only recourse where information 

regarding imder-performaace is only available retrospectively.

The form also provides for a weekly labour cost reconciliation.

Thus the one form, without any transcription, provides for;

' '1
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Planning

Work Progress Control

Labour Cost Reconciliation, and, above all,

The development at foreman level of a greater sense of awareness and 

commitment to contract progress and resources utilization.

The Business Roimdtable Report (A-6, 1982) estimates that model planning and 

scheduling can help reduce construction time by 10% with a 3%’® saving to the owners. 

It will be instructive to quantify the applicable saving which can be achieved in the 

South African constracdon industry from the more effective application of planning and 

scheduling procedures. The savings should be substantial, and will justify a detailed 

study.

133.1.11 Materials planning and sdireduling

An esseidal conlxibutary ekmeot to d» mairagnance of h i^  pn:)ductnity »  the timeons 

supply of the necessary materials and equipment

The Business Roundtable (A-6, 1982 : 4) surveys have concluded that 6% of labour 

costs could be saved if all materials and equipment were available at work ates when 

nee-ded.

It was found tiiat the scheduling of suppliers’ deliveries is an often neglecttsd 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 programmes must be flexible to accommodate any changes which may

15 This was the level of contract profits during the period of thife researcL

y
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occur resulting in possible delays, or advances in progress. The follow up and 

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.

13,4 Control

The primary function of control is to achieve operational objectives. These will indude 

the contract programme, costs, and quality. Management systems provide a necessary 

adjunct in exerdsing control, but they cannot supplant the function of decision making 

which is the responsibility of site management and which is essential in exercising 

control Control must be positive, flexible and encourage initiative and creativity. Ripd 

control can stifle partidpation and act as a productivity inhibitor.

13.4.1 Mauagerisl control

Management’s most demanding xesponsibihty is to implement dedsions 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

13.4.2 Management by exception

Management by exception involves concentrating on the defident operations while paying 

little attention to the operations that are going according to plan. Tliis, in fact, means

'I
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•waiting for things to go wrong.

This is a reactive and consequently negative philosophy. When something has gone 

■wrong two elements of loss will result.

The first loss will involve the cost of rectification, the lost time, and the spoilt materials.

The second loss element is the loss of potential gain resulting from not optimizing the 

operation throu^ positive gsiidance management to ensure best results.

13.43 Guidance management

It has become dear that on the basis of these investigations improvements in productivity 

stem from a positiv'e, proactive, approach. Such an approach and philosophy is the 

concept of GUIDANCE MANAGEMENT, and the writer’s approach to finding 

Kdmions to the problems encountered is based m  this.

Guidance man^ement means malting things happen effectively.

It ind ud es crea tin g  the con ditions in  w hich p eo p le  can  optimizE their effo rts. It m eans:

Effective planning

The removal of aD demotivators

- The provision of the necessary resources to get the job done effectively and

expeditiously. This includes the timeous provision of information, materials, 

tools, plant and services and manpower.

Guidance management involves positive leadership. It involves CARING: caring for
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the resources entrusted to one; their effective utilization; the quality of the end 

product; and service to the customer and all associates.

However, we live in an imperfect world and things vffl, from time to time, go wrong. 

When they do it is an occasion to ask ’hard questions’ and to PERSIST UNTIL 

ANSWERS AND NOT EXCUSES ARE FORTHCOMING. It is important to establish 

the cause of the error - to go back to the point of deviation from the planned course. 

Rectification means getting it right, and it cannot be right if errors are retained in the 

course of rectification.

13.4.4 labour control

The larger sites surveyed employed full time labour cost allocation derlss, whose function 

it was to visit the working areas twice daily, check attendance by counting heads, and 

record the numbers working sigainst the cost centres concerned. On the smaller 

contracte this work was done by the time derk. The reliaMity of the resultant 

information was questionable. There was a considerable amount of mobility on the sites 

by those engaged in materials handling and provision of services; and cases of collusion 

betw'een absentees and time derks who falsified attendance records were brought to the 

author’s attention.

The production diary discussed in section 8.7.1 provides a fadlity for establishing reliable 

attendance records and labour cost allocation. Each diary has an ’attendance record’ 

slieet as shown in figme 8.5. This is completed daily by the team leader who records:

the presence or absence of bis team memibers

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 complete 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 labour 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.

13.4.5 Administrative control

There aire continuing and accelerating advances in computer technology and applications 

to the functions of planning and control.

During July 1987, the Institute of SA. Architects, the S A . Institution of Civil Engineers, 

the National Building Research Institute, the SA. Federation of Civil Engineering 

Contractors, the Institute of Land Surveyors of the Transvaal, the Association of 

Quantity Smweyors, the SA. Institute of Btrilding, the SA. Institution of Electrical 

En^eers, jointly convened the PACE conference. The conference theme was "New 

horizons through the use of computers", and some 64 papers were presented. Their 

content 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 :

"I/i the South African context, and indeed in any third world developing country, the 

selective and rational use of computers will be particularly pertinent and valid because of 

the responsibilities that have to be borne by a relatively small group of technologcaliy 

competent professionals needed to meet the growing and otherwise unattainable skilled 

manpower requirements of these communities.'̂
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Computer programmes are currently available for :

Quantity surveying

Project planning and progress control 

Cost recording and project status reporting 

Labour resoHres allocation.

The reductions in the cost of hardware makes the application of computer technology 

at site level inaeaai^y feasible. This now presents an educational challenge to site 

management to become computer literate so that they can put the available programmes 

to effective use in the quest for productivity improvement.

333 Condjjsioas

Ste investigations revealed the absence of a dear definition of site responsibiHtira for 

the functions of planning, control and communications. A review of fimctional 

responsibilities and their definition resulted in greater managerial effectiveness with 

fewer site staff.

The planning elements of the construction process were defined, and it was found that 

site activify planning was done on an ad hoc basis, as was the allocation of labour to 

construction activities.

An activity production plan was introduced 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 timeoxjs follow up on 

materials, equipment and services requirements. The introduction of this planning
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discipline focussed fee attention of foremen on fee feneous completion of activities. 

It also sfenulated a sense of awareness of fee cost of labour and fee importance of 

the promion of fee required materials and equipment to avoid production delays.

The principles of control were discussed, and the importance of fee application of 

guidance - proactive - management was stressed in finding solutions to problems and 

achieving objections.

Labour control was fadlitated by fee use of the production diary. The recorded 

attendances of workers proved to be reliable, and fee procedures employed helped to 

reduce fee cost of employing allocation clerks.
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CHAPTER 14

COMMUNICATION AND PARTICIPATION

SlINOPSIS

Effecdve communications and real participation are impoitant components of the holistic 

approach to resources utilization - in this instance, manpower.

TTiis chapter discusses the practical aspects of communication and participation; and the 

contributions which employees can make towards eliminating inhibitors and developir.' 

and introducing innovation.

The benefits of introducing a tnisann statement are set ouL Enqsloyees perceptions of 

thdr position in the iadustiy are (Sscasssd; and two practical methods for improwng 

conmnmications are described.

The concept of the cybernetic discussion session is introduced and illustrated, and the 

results of the discussion sessions are presented in the form of a "Building and 

Construction Site Vade Mecum", ref. appends C.

\  ■

V \
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14. COMMUNICATION AND PAS CIPATION

The operahoas OTtfain an enterprise such as construction involve the application of 

different technical disciplines. Thus there is a high degree of interdependence and the 

consequent necessity for effective communication between all concerned. Without this 

there cannot be effective and productive partidpation by the individuals who are 

involved in the project.

The author believes that if you cannot communicate vdth the worker, then you cannot 

do much to change his work attitudes or your own.

One of the basic conditions for the success of group endeavour is the subscription of 

the individuals involved to a common objective.

This chapter reflects an investigation of this statement and proposeis more effective 

means to stimulate the individual’s partidpation in, and contribution to group endeavour.

14.1 The Mission Statement

None of the five companies investigated had a published credo or mis£!io« statement 

In these circumstances it is likely that the employee’s prime objective will be his 

earnings, with little concern for matters such as :

quality

the client’s interests

an awareness of the fact that the coastraction industry provides a servis® to 

the community



Job as manager sees it

25%

Areas to which employee Is not paying attention 
' tJiat are important.

21
Areas to whfcb employee is paying attention that 
.should not be done at all.

figure 141 DISCREPANCIES IN THE JOB PERCEPTIONS OF 

MA'MAiIiERS and em plotebs

Sources Martin, Robei* A. and Quick, James C. 
MSU Businef Topics Winter 1981 p46
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cariag for the company’s resources.

Ihe writer consequently drafted a mission statement for one particular company, (see 

Appendix B) to define, (and in some cases to remind employees oQ the business the 

company is in; the philosophies to which it subscribes; and the desirable attitudes 

which will assist the enterprise to achieve its mission. This statement was accepted by 

mans^ement and circulated 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 leladonsfaip to the industry and the 

community which it serves.

Tins greater understanding of the company’s raison d’etre filtered down to the lower 

echelons, and the feedbai;̂  recerved indicated some chaimes fer the better is  rite 

management attitades towards their responsibilities and the utifization of the company’s 

resources.

14.2 Discrepancies in Job Perceptions of Supervisors and Employees

Suc(*.essfiil communications retult in a consensus between managers and their employees 

regarding their perceptions and understanding of the job to be done. American studies 

by George Odiome (1981) and his associates based on 1800 patterned interviews showed 

that there was only about 75% agreement between manager and employee regarding the 

employee’s job content. This discrepancy is illustrated in P%ure 14.1. The American 

situation, when compared with that which applies in the South African construction 

industry, has two i&tinct advantages:

V

%

"■ .m-M
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Krstly, the average level of education discussed in Chapter 6 is considerably 

higher in the U.S. than it is amongst employees in the construction industry 

in SA. who are predominantly black.

Secondly, the U.S., for practical purposes, enjoys a common lai^age. The 

majority of the South AMcan black construction workers, as has been shown, 

are hardly literate, and possess only a fragmentary understanding of English 

and/or Afrikaans, while management has little or no knowledge of the black 

languages in use on site.

In tb,ese circumstances it is essential for nuanagement to make every endeavom to 

improve communications and the job perceptions of supervisors and employees. This 

involves an awareness by management and superwsion of the problems involved, 

understanding, patience, and continuing education of both supervisor and employee in 

the mastery of language and the transfer of tedinical skills.

143 Black Employee Perceptions of their Position in Indû ifry, and Formulae for Achieving 

Improved Productivity

The perceptions by employees of their employers, the industry and free enterprise are 

important factors to be considered when developing programmes for partidpation and 

motivation.

The University of South Africa (UtTlSA) Sdiool of Business Leadership conducted mt 

investigation entitled Project Free Enterprise (1984) which was published in M y 1984, 

and dealt mth black employee perceptions of the free enterprise system.

Table 14.1 sets out the perceptions of the different income groups as to how
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productivity can bs improved.

TABLE 14.1

FORMULAE FOR ACHIEVING IMPROVED PRODUCTIVITY 
ACCORDING TO INCOME

FACTOR
LESS THAN 
R20Q PER 
MONTH

R200 -  
R399

H400 — 
R699

R700 — 
RS99

R1 MO­
RI 499

R1 500 -  
R2 0tK>

R2 OQO-F

Better training 42% 42% 46% 40% 36% 30% 28%

More machines 7 % 7% 5% 10% 10% 19% 22%

Longer hours 9% 13% 8% 15% 9% 8% 8 %

Improved salaries 39% 36% 37% 29% 27% 25% 21%

S taff motivation 3% 2% 4% 6% 18% 18% 21%

SOURCE: Inject Free Entapnise (1984)

It is noteworthy that there is considerable coaicxisus regarding the importance of 

improved training. The proposal for improved salaries which ranks second in 

importance is understandable. Experience has shown, however, that increased salaries 

do not result in improved productivity, unless they relate to improved performance.

KatsffiU (1975 ; 33̂  in reporting on the NYV project records ;

'77j2 managers also recogpize that pay increases are not likely to affect productivity unless 

they are linked to performance. In ad^tion, research has shown that satisfaction with pay 

is po test when the pay is tied to performance. And not surprisingly, workers who are 

more hi^ly p dd  generally like their pay and their jobs better, and so an less likely to be 

absent, to strike and to quit'.
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It is significant that the lower income brackets do not attach much importance to 

motivation, and do not correlate salaries \wth motivation as does the upper income 

group. The UNESA report emphasizes this point as follows :

M substantial perceptual gap exists henvsen the various income levels. This gap is 

particularfy obvious when comparing the managerial vis- -vis the non-managerial stt^. 

This problem in itself is cause for concern (f organizations are to improve knowledge witli
m

regard to the factors relating to improved productivity’.

It is also noteworthy that employees in the construction industry do not relate income 

to increastd output This particularly applies to unskilled workers who believe that 

improved wages can best be achieved through financial loans and the redistribution of 

pay between black mid white. This k  highlighted in the following table 14.2 which 

reflects the views of the unskilled workers in the listed industries.

TABLE 142

SOURCES FOR OBTAINING IMPROVED WAGES 
ACCORDING TO ECONOMIC SECTOR

PAcroft ACRICULtURE 
& FORESTRY

CONSTRUe*
TtOH

FINANCE AfiO 
INSURANCE

m anufac*
TURINa

MININC RETAUINO 
AND HOTfitS

TRANSPORT

Improved sales/ 
Production output 21% 12% ss% 20% 16% 30% 15%

Increased price of 
products/services 33% 8% 31% 27% 28% 32% 37%

P Inandal loans 28% 37% 7% 21% 31% 17% 32%

Pay Whites less 13% 39% 8% 30% 27% 17% 14%

Employ lewer people 0 % 4% 19% 2% 0 % 4% 2%

SOURCE: Project Free Enterprise (1984)

V*■<1̂
v*S2
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The foregoicg would indicate that a great deal of work is required to be done to 

educate workers, managers and policy makers in the construction 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 should be part of the 

induction programme in ewsry company. More advanced courses and explanations, 

particularly with regard to the generation of value through resource utilization should 

be an ongoing part of the employees’ continuing education programme.

K is noteworthy to record the conclusions of this Project Free Enterprise report:

'If would appeccF that a p̂ eat deal of ifftormce about b) i bess and Free Enterprise exists 

among cotpot^e employees in South Afiica. Such igporance is particularly predominant 

emanpt die less educated, imsMlled and semi-skilted workers. These workers regard 

themselves as gossfy disaiminated agmnst in terms of remuneration and perceive the Free 

Enterprise ŝ sbsm as a system which is benepdai solely to the whUe managerial 

Sudt pemeptkm of gross inequality - whether conect or incorrect - do not augur well for 

the future of industrial relations in this country. Companies must, ther^ore, take stock of 

dlls situation and attempt to move towards the creation of tyeater commitment to, and 

involvement in, their structures by their non-managerial work-forces. Such involvement and 

commitment can, however, only be achieved via m  increased comprehension of business 

and Free Enterprise concepts amongst corporate employees and a fairer distribution of 

rewards within the corporate setting. In other words, the removal of discrimination should 

not only be seen as part of an on-going corporate philosophy but should rattier 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 to corporate 

objectives and will consequently ensure the continued survival and gvwth of a genuine Free 

Enterprise in Southern Africa’.

O.
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Tlie writer believes that the ’fairer distribution of rewards within the corpe setting’ 

recommended by the authors of the project can best be achieved by the irspfe&isMation 

of iacentivB schema and gain-sharing pkcs for all If rels of employees. This wUl not 

only promote the distribudon of wealth, but also the creation of wealth. These plans 

must, cf necessity, be educational } ’'■ssencc. An employee must be aware of the fact 

that inqjtoved resources utilization which includes his own time and efforts lead to 

die oreatimi of greater valk ,̂ that he will share in that increased value pro-rata to 

his effort and performance.

14.4 ^aiti^pation

Pffiriidpation is more than a f .. irvnd in managiiig. It is the only method 1  ̂wMdr 

we can be sure that employet.„ . care for and improve a growing network of complex 

and equipment.

Osdn (1981) has developed his theory Z on the basis of pamcqjatioa. He draws a
a

Atinctioa between the A-type organization which he categorizes as authoritariai* and 

mrtocTî c, and the 2ttype wfaidi is personified by the Japanese style of parfic^atbm 

maaa ŝmenL ’Ihe application of quality drdes in Japanese indusftcy has inovcd the 

bemefita to be derived from worker parddpadon in improving; their own opersdons, and 

those of the company.

This feet is highlighted by Pascals et al (1981: 55) who, in discussing the macagement 

philosophy of Matsushita, Japanese founder of ’Nadonal’ electrical/electronic products, 

states :

We believes that a great many little people, paying attention each day to how to improve 

their jobs,, can accomplish more than a whole headquarter juU of production engneers and
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planners’.

In sinular vcinj the 'Big Ban^ theoiy sfocs not apply to the construction industry. Overall 

improvement can only be derived from doing a lot of little things right wMdi ultimately 

adds up to a LOT, and this particularly includes the elimination of demotivators. In 

practice this requires management commitment to operational effectiveness in all the 

meas of operation, as illustrated in figure 22.

14.4.1 EncmiragiBg participation

The authoritarian and autocratic style of management is veiy prevalent in the 

construction industry, and in these circumstances lower echelons of supervision seldom 

have the opportunity to discuss their problems with senior management, or submit ideas 

for improvements in operations.

\ /

This V confirmed by the findings published in the Project Free Enterprise report̂  to theI
effect ĥat the generally totalitarian and autocratic management styles practiced in the 

Republic of South Africa negate the meaningfiil partidpation of workers ia areas such 

as performance improvement, pr)ductivity enhancement and dedsion-making.

In practice, there is a natural reticence at lower lewsls to bri?!g problems or productivity 

inhibitors to the attention of management. There are two main reasons for this 

reticence.

■rj-
- Hrstly, no-one cares to be the harbinger of bad news, and it is hoped tihat

by not mentioning the problem it will go away.

Secondly, the person concerned may believe that it is his sole responsibility


