
R B Watermeyer, G Nevin, S Amod, R A 
Hallett 

An evaluation of 
..l projects witnin 

Soweto's contractor 
develonrnpn t r --=- 
programme 

Synopsis 
Projects within Soweto's Contractor Development Programme, which has been 

in operation since 1988, are evaluated in terms of certain project evaluation cri- 
teria. Parameters that may be used to measure the increase in employment and 
entrepreneuriai opportunities generated by preterring certain technoiogies and 
construction practices over others are developed and evaluated. A project index 
that may be calculated by means of a simple formula is presented to evaluate 
both projects within a programme and the programme itself. This index may 
also be used to compare the effectiveness of different projects in meeting cer- 
f 3 k  ~OVO!OPII?OI?~~!  nhjecfives. The i=p!icatlnxs =f the = e t h d  =f eva!uaticx 
are discussed in terms of the Reconstruction and Development Programme and 
the NEF's proposed Public Works Programme, and its usefulness as a dccision- 
making tooi for impiementing innovative technoiogies and evaluating current 
and historic initiatives is examined. 

Afrikaanse samevatting op volgende bladsy. 

Introduction 
Soweto's Contractor Development Programme (CDP) is a unique 

programme that embraces labour-intensive methods and labour-based 
technologies. It furthermore encourages and trains the community to 
participate in the managerial, commercial and administrative aspects of 
construction. The by its very structure, increases thelabour- 
content of a construction project and, at the same time, trains local entre- 
preneurs in labour-based construction methods of installing services. In 
this way, technical, commercial, managerial and administrative skills are 
developed within the community with a concomitant increase in earn- 
ing capacity. At the same time, the community retains and cycles a sig- 
nificant proportion of the money spent on a project. Local entrepreneurs 
who are from the outset employers in the community can, with sufficient 
technical and financial support and instruction, become fully fledged 
contractors and, as such, provide greater earning opportunities for oth- 
ers in the community. Thus the project may be described as a job creation 
programme with the potential for sustainability through entrepreneur- 
ial development. 

The programme objectives of the CDP may be described as being to 
structure and to execute construction projects using labour-based tech- 
nologies and labour-intensive methods in such a manner that through 
the construction process: 

Employment and entrepreneurial opportunities are created for mem- 
bers of the community 
Skills and competencies in technical, commercial, managerial and 
administrative areas are transferred to participants -. 
lne  percentage of the construction cost retained by the community is 
maximized 

Project objectives, on the other hand, may be described as being to have 
the works constructed to specification within a specified period and d 

mixion hllAget using coFLIllnnity~2sed cnntract~rs and !abGur-based con- b.. .." " .... 
struction practices in such a manner that: 
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community 
As much of the project expenditure as possible is retained by the com- 
munity 
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Community-based contractors (local entrepreneurs) are developed 
from within the community 
A sense of participation is fostered within the community 
Members of the local community are, as far as practicable, employed 
by the construction and materials managers to assist them in the ex- 
ecution of their duties (Soderlund and Schutte Inc, 1994) 

The Executive Director of the United Nations Commission on Human 
Settlements (UNCHS) suggests that 'there is need for empirical research 
on the scale of benefits likely to accrue from particular levels and types 
of employment generated by adopting labour-based methods for public 
works provisions, and the likely number of jobs which will result from 
particular policy choices ... Issues which need to be examined include 
the effects on labour costs and efficiency of large-scale use of labour-based 
methods in public works provision and ways in which the exploitative 
component of low wages can be minimized through bonuses, training, 
etc ... given that both employment-creation and having people unem- 
ployed have costs, the research should assess real and marginal costs 
and benefits of employment creation within labour-based technologies 
in both formal and informal sectors in public works in developing coun- 
tries. This would be directed towards making informed decisions and 
encouraging shelter and infrastructure investments in competition with 
other sectors, the advisability of reducing capital costs at the expense of 
(or in order to achieve) labour inputs tor maintenance, and other policy 
issues in the choice of labour-based technologies' (Commission on Hu- 
man Settlements, 1992). 

Soweto's CDP has been in operation since 1988. Approximately R50 
million was spent in the programme between July 1988 and June 1994. In 
excess of 215 km of secondary water mains were laid, 19 500 erven were 
replumbed and 30 000 m2 of roads were surfaced during this period. It 
was considered that there was sufficient data available and that it was 
highly desirable to evaluate the project along the lines suggested by 
UNCHS. 

Project evaluation criteria 
Appropriate project evaluation criteria are required to examine the 

degree to which the various projects within the programme address the 
project and programme developmental objectives. 

Historically, pro!ects involving the creation of assets using public funds 
have been evaluated in terms of: 

Pravidifig \iz!ne fer m.efiev 
Creating useful and appropriate assets 
Being auditable 
Clearly assigning accountability 

Accordingly projects can be evaluated in terms of the project evalua- 
tion diamoid~shown in Fig l .  All activities should fall within the bound- 
aries of this diamond. Any activity falling outside the boundaries of this 
diamond should be seriously reconsidered or rejected. The removal of 
any one of the boundaries can have a negative impact on a project 
(Watermeyer and Rand, 1994). 

The 'accountability' and being 'auditable' criteria are well established 
and as such are well entrenched in the various financial regulations, con- 
tractual procedures, management plans, etc of local, regional and na- 
tional public bodies and state departments. The boundaries relating to 
,.. "l..,. c-.. ----.. , - -A ,A--- L:-- -L :-L.. ..-A '2.1 L- ,  -..:l1 v a l u e  LUI  I ~ L ~ J I I T ~  a l l u  c l c a t l u l l  UI a p p l u y l l a t c  a l l u  u s c l u l  a s s e t s  will, 

SAMEVATTING VAN VERHANDELING 

Projekte wat binne die bestek van die Soweto-kontrakteursontwik- 
kelingsprogram sedert 1988 uitgevoer is, word in terme van bepaalde 
projekevalueringskriteria beoordeel. Parameters wat gebruik kan word om die 
toename in werkverskaffing en ondememingsgeleenthede te bepaal wat geskep 
word deur bepaalde tegnologiee en konstruksiepraktyke bo ander te kies, word 
ontwikkel en geevalueer. 'n Projekindeks wat deur middel van 'n eenvoudige 
formule bereken word, word aangebied ten einde 'n projek binne 'n program, 
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doeltreffendheid van verskeie projekte ten opsigte van die behaling van 
bepaalde ontwikkelingsdoelwitte te vergelyk. Die implikasies van die 
evalueringsmetode word in terme van die Heropbou- en Ontwikkelingsprogram 
asook die NEF se Openbare Werkeprogram bespreek, en die bruikbaarheid van 
die metode as 'n besluitnemingsmiddel om vindingryke tegnologiee te 
implementeer en om huidige en historiese inisiatiewe te evalueer, word 
ondersoek. 

however, have to be redefined in 
terms of the objectives of specific 
projects to address the current so- 
cial and economic concerns. For ex- 
ample, 'value for money' has tradi- 
tionally meant awarding a contract 
to the lowest tenderer. Currently, 
'value for money' can mean struc- 
turing the contract to provide the 
most employment opportunities 
per unit of expenditure. Likewise, 
the creation of 'useful and appro- 
priate' assets has traditionally been 
interpreted to be the construction of 
tangible assets such as services, 
houses and buildings. Currently, 
however, the 'creation of useful and 
appropriate assets' must be broad- 

Fig 1: Project evaluation diamond 

ened to include elements such as the development of human resources, 
empowerment of communities through skills training, etc (Watermeyer 
and Band, 1994). 

The houR&ries rP!2ting to 'accnunt2&!ity' 2r.d '7111&t&!e' ,re 26- 
dressed in the documentation developed for Soweto's CDP. ie model 
forms of agreement, advisory notes, contract documentation, etc 
(Soderlund and Schutte Inc, 1994) and the CWRSC's project management 
plan. The boundary relating to the 'creation of useful and appropriate 
assets' on the other hand is defined by the developmental objects of the 
project. F-'G.#e.",er, ensure that stan&r& are net corrLn.nmico.' 

l""""""" 
by the technologies and the approach to construction that is adopted, the 
quality of the end product must be compared with that produced using 
conventional construction methods. At the same time, parameters need 
to be established to measure the effectiveness and efficiency of the choice 
of technologies and construction practices on the stated development 
r.h;o"+;.,o" .o13+;,7,, t, h,,-3n ,.ocr..,,."nc "" ""V'" L" """L"" L'""""'"' J 

To establish the boundary representing 'value for money' it is neces- 
sary to develop parameters to evaluate the benefits accruing to the re- 
cipients against the cost of these assets. In particular, the parameters 
should identify the cost premium to be borne for preferring certain tech- 
noiogies and construction practices over others. Once these parameters 
,,,,,c,hl;,h,A +h,  h,..-A,,., ,-l,&;-, c, '.,,l..- F,,-,--.,' -,.,L, C,+ ,- 
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a prcject-specific basis. 

An approach to evaluating projects 
Philips et al (1994) recently developed a choice of technique analysis 

(CGTA) system as an anaiyticai tooi to assist funding bodies to manage 
+h,. nn...-l-., -..nn-.-n ..C :..,-..--p:..- *h,  1-h-.... :-+,...-:S.. A ,---..t,..,-t:,.. 
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techniques. COTA is divided into three parts. The first part (PI) covers 
the part of the decision-making process that involves the elimination, on 
technical grounds, of possibilities for using labour-intensive techniques 
for individual construction activities. The second part (P2) covers the 
part of the decision-making that invoives making cost comparisons. Tine 
eL:..A --..L ID-\  --..-.., r h -  ,,,r -L &h- A--:,:,- ,,l,:-, ,-,--,, & h , *  :- 
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volves monitoring and evaluation or, in other words, the feedback mecha- 
nism. 

In essence this approach seeks to examine the implications of and to 
provide a means of justifying a decision taken with respect to increasing 
the iabour-intensive components on projects at the expense of machine- 
:-L..-..:-... " ------- *" 1- '---" -C'h:- ------- L L L -  ---"* -..- L:,.- --"'-L 
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the most labour-intensive set of construction techniques that is techni- 
cally feasible is compared with the direct construction cost of conven- 
tional machine-intensive construction. Firstly, financial life cycle costs 
are calculated for the two designs. Thereafter 'economic' costs are calcu- 
iated by making adjustments for 'market distortions' to both iabour-in- 
tensive and machine-intensive costs. In addition, there is a further step 
of calculating 'social costs' by making adjustments for the benefits re- 
sulting from employment creation (such as increasing the equity of in- 
come distributed and related benefits) that are not taken into account by 
purely financial cost comparisons. The cost calculations therefore result 
in comparative financiai, economic and sociai costs for iabour-intensive 
and conventional machine-intensive construction. 

To date, COTA has been developed in theory only, and requires fur- 
ther development through practical application and empirical evalua- 
tion. 

Watermeyer and Band (1994) in their report commissioned by the Na- 
tional Housing Forum (NHF), on the other hand, suggest that there i re  a 
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number of ways in which employment opportunities in the provision of 
housing can be maximized. These relate to: 

Forms of construction 
Construction methods 
Manufacturing methods 

To achieve the goal of maximizing employment opportunities, quanti- 
tative information needs to be made available to developers, architects, 
engineers and the like as to which technologies, construction methods, 
materials, etc, are likely to produce high employment opportunities. The 
quality and nature of t h i  information must he such that the aforemen- 
tioned parties can rapidly relate these options to their given set of cir- 
cumstances and evaluate the cost associated with employment-intensive 
solutions. At the same time, a labour index needs to be established to 
measure the efficiency and effectiveness of such solutions. Should a 
labour-index be established, this can be used as the basis to adjudicate 
the henefits if certain policies are implemented. 

Employment opportunities in the construction of the built environment, 

Table 1: Approximate number of manhours required to manufacture various 
building and construction materials (Watermeyer and Band, 1994) 

isbestos 
litumen 
'rmrnt -. .. 

:lay sewer pipes 

:lay masonry units 

Ioncrete masonry 
units 

Ioncrete paving 
units 
'nnrrete . .. - . -. U - U nines r-r-" 

' ~ " P T P ~ P  mnf t'lo ...... L ."". &... 

)oar frames 
'C roof sheeting 
'C ceiling board 
'C se..A.,er "'"P r*rL 
;ate valve 
;lass 
iypsum c e h g  
IDPE pipe 

Iyson cells 
'amt 
'a!yethy!ene 
'olypropylene 
'recast concrete 
products 
teel roof sheeting 
teel sections 

~mber 
PVC pipes 
Vindow frames 

Description 

Sands for mortar, plaster and 
subbase material 

Sands for concrete 
Stone for concrete, aggregate for 

waterbound macadam; crushed 
stone for road base courses 

Transport (20 km haul) 

Road grade 
OPC 
150 m dia 
100 m dia 
150 X 150 junction 
100 mm dia 90 degree bend 
106 X 212 X 73 (hightech plant) 
106 X 212 X 73 (normal plant) 
i40 mm noiiow (piant manufacture) 
l40 mm solid (p!ant manufacture) 
140 mm hollow (hand manufacture) 

65 mm thick (plant manufacture) 
450 mm dia (stormwater) 
600 mm dia (stormwater) 
900 mm dia (stormwater) 
1 350 mm dia (stormwater) 
450 mm dia (sewer) 
600 mm dia (sewer) 
900 mm dia (sewer) 
- --- 
1 330 mm dia (sewer) 

Standard pressed metal 

150 mm dia 
50/90 mm dia RSV 
3 mm float 

600 mm spiral wound 
32 mm dia (water) 

PVA 
Pipe grade 
Pipe grade 

Average 
3,6 mm galvanized 
Commercial grade angles, channels 

and IPEs 
5tructural grade 
160 mm dia (sewer, HD) 
30 mm dia (class 12) 
ND54 
NCl 
KC? 

unit 

ton 
ton 

ton 
ton 
ton 
ton 
ton 
100 m 
100 m 
No 
No 
l 000 
1 000 
IU mi 
In m2 
10 m2 

10 m2 
I00 m 
100 m 
100 m 
100 m 
100 m 
100 m 
100 m 
l00 m 
10 mZ 
No 
10 m* 
10 m2 
100 E 
No 
100 m2 
10 m' 
100 m 
100 m 
100 m2 
100 litre 
+A" 
L". L 

ton 

ton 

ton 
m' 
100 m 
100 m 
No 
No 
N o  
ton 

Man- 
hours 
per unit 

ie houses, amenities and infrastructure, were examined in some detail in 
this NHF study. Manufacturers and producers of a wide range of con- 
struction materials were approached to provide information regarding 
the number of manhours required to produce a unit of their product. It 
was suggested that this figure shau!d inc!w!e a!! the time spent an ah- 
taining raw materials, the manufacture of the item and the stockpiling of 
the item prior to distribution and could be based on the total number of 
manhours worked in the industry (management, administrative staff, 
workers, etc) and the annual quantity of the item produced. The results 
of this survey are summarized in Table 1. Watermeyer and Band, using 
the CS!!? Division af Rui!ding Techna!agyfs Hausing De!ivery Systems 
Analysis (HDSA) database, were able to estimate the number of manhours 
required to construct a masonry house for any given floor plan. In this 
manner, they were able to compare the total number of manhours re- 
quired to construct houses using different forms of construction (see Table 
2). They suggested that employment opportunities should be linked to 
cast to ensure that sectar effectiveness and efficiency are net impaired. 
Table 3 illustrates the cost implications and compares the cost of the 
manhours generated in the different forms of house construction pre- 
sented in Table 2. 

Watermeyer and Band demonstrated how similar statistics can be gen- 
--..L..A L - - r L  :-:-l -Er L:- 1--. T - L 1 -  A L.. .... L -L -  clarcu 1 u 1  LIK YIUVI>IUII UI L U W ~ ~ ~ I I I ~ )  > T I V I C C ~ .  1 d w 1 r - 1  plranm > u c ~ l  ara- 

!istic- fer the ser\ricing ef stands in specific !ew-cest hou.ino rle\ielnn- n --. ---r 
ment (typical electrification costs are included for comparative purposes). 
Manhours associated with the excavation of trenches using labour-based 
construction methods, based on statistics derived from Soweto's CDP, 
were then substituted for that associated with plant-based constmction. 

Table 2: Comparison of the number of manhours required to construct non- 
masonry and masonry houses (Watermeyer and Band, 1994) 

I I I 

Construction type Number of manhours 
(hours) 

(non-masonry! 

labour 

P r ~ r a s t  r n n r r ~ t ~  I - -.... ~ ..- .-..- I I 
panels and posts I 
(Blitz) 

I I 1 150 1 210 1 360 

Number of manhours 
for equivalent 

masonry house9 
(hours) 

labour 

Steel frame with 
100 mm brick infill( I I I I I 
-"--l- ,n-,-*--\ 73n 
p01LtZL" (UtZIflLVII) JJU 

oon q n r n  r , n  
OOU 1 L I U  I"" 

1 nnn r r l n  
I *"U l JV" 

Table 3: Evaluation of non-masonry house types (Watermeyer and Band, 1994) 

Timber (SALMA) F l Precast concrete 
panels and posts l (.iir) 

Steel frame with 
110 mm brick 
infill panels 
(Belaton) 

Non- 
masonry 

47 200 

, / nnn 
l0 lJUlJ 

28 400 

Masonry I Non- Masonry 
equivalent 

24 

Estimated costs 
1994 

Table 4: Manhours required in the provision of infrastructure for a low-cost 
township using conventional constmction methods (Watermeyer and 

Cost/manhour 
(rand/manhour) 

Band, 1994) 

I 

Water 
Sewerage 
Roads (low standard 

l - 
xormwater 

.~an/;mxs,~ I man/iou.~ 
Wateriab I Sitelabour I erf I (March 1992) 

Estimated manhours 
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The implications of thcsc practices are reflected in Table 5. At thc same 
time, Watermeyer and Band generated plant-based and labour-based sta- 
tistics, with assistance from Mr Emery of Stellenbosch University, in or- 
der to determine the manhours associated with different road designs 
using Labour-based and p!ant-hased construction practices. Tab!es 6, 7 
and 8 present some of these statistics. 

masonry house construction, etc, cannot be evaluated. The proposals put 
forward by Watermeyer and Band, on the other hand, were more gener- 
ally based and could be further developed to provide an effective means 
of evaluating projects within a programme and the programme itself. 

was therefore decided to ex,,i,e 2nd eva!gatp the fo!!gwinu itpms 
D A'-LA" 

in order to evaluate the boundaries relating to 'value for money' and 
some of those relating to 'creation of useful and appropriate assets': 

Evaluation criteria 
The evaluation proposals put forward by Philips et a1 (1994) and those 

of Watermeyer and Band (1994) were reviewed. Those put forward by 
Philips et a! were considered to he more re!evant to the eva!uation of a 
single project rather than a programme comprising a number of projects 
as they appear to present no measurables that could be used to compare 
themerits of one project against another. COTA, at the same time, is geared 
to evaluating alternatives within a specific project or sequence of activi- 
ties where the potential exists for increasing the labour content by substi- 
tuting men for machines, eg surfaced mads. !P. practice, this means that 
projects that do not involve the use of plant, cg plumbing, traditional 

The multiplier in employment opportunities 
Expenditure per unit of employment generated 
The amount of the construction cost retained by the community 
The cost of the proposed construction compared with that of conven- 
tional construction practices 
The quality of thc end product compared with that produced using 
conventional construction techniques 

Multipler in empIoyment opportunities 
The multiplier in employment opportunities may be defined as the 

ratio of the average total number of manhours generated in the construc- 
tion of a specified structure or service using labour-based technologies 
to that wing plant-based technologies. This ratio should include the num- 
ber of manhours involved in the manufacture of materials, but exclude 
that associated with preliminary and general items. This multiplier in 
effect gives an indication of the increase in the total employment oppor- 
tunities generated by the selection of specific technologies. As such, this 
multiplier can be assessed by examining a specified sample length, area 
or unit, as appropriate, of the structure or service under consideration. 

This item in essence examines employment opportunities generated 
in specific activities or sequences of activities. Should an analysis be per- 
formed to undertake a series of activities using fully labour-based tech- 
nologies, the ratio of the mix of labour-based and plant-based activities 
to fully labour-based activities would give a measure of the degree to 
which employment opportunities have been maximized. 

This statistic can, however, be somewhat subjective, since the number 
of manhours generated on labour-based construction projects is depen- 
dent on productivity, which is in turn dependent, inter alia, on the fol- 
lowing (Watermeyer and Band, 1994): 

Table 5: Provision of water and sewer reticulation in a housing development 
using labour-based methods of construction (Watermeyer and Band, 
1994) 

Cost/manhour 
(randimanhour) 

(March 1992) 

Plant-based I labour-based 

&L.-.. 
""dLT1 

7'7 58 20 - 4  I 'f 

sewerage 1 ; ;  1 7 2  1 1 4 1 9  1 
Table 6: Manhours associated with roadwork layers (Watermeyer and Band, 

n,r.3nh"..rr 6" -r"rl.rrn 
"'Y'" '"U'0 ' V y ' C ' U U L L  

and construct 
(manhours/d) 

Skill of management 
Skill of labourers 
T A ,  vv age ieveis 
Kethed =f n..,mo,t YUJ "'L". 

Climatic conditions 
Health of the labour force 
Supply of quality hand tools 
Physical conditions such as ground conditions, depth of excavations 
Kork ethic o i  iabourers 

Road bed preparation (R and R) 
Gravel wearing course (G5) 
Gravel wearing course (G4) 
D-.- ,,-A\ 
u d s r  c u u l s r  \wi) 

Base course (G3) 
Subbase (G6) 
Waterbound macadam base cou~ 

Table 7: Manhours required to surface roads (Watermeyer and Band, 1994) 

Table 9 illustrates the variability in respect of excavation rates in 
pickable materials on different projects (Watermeyer and Band, 1994). 
Thus the multiplier in employment opportunities can at best provide only 
a, indicatim of the chosen !al?our-based techno!ogyls performance with 
respect to employment creation when compared with conventional meth- 
ods. To be meaningful, it must be examined in conjunction with the cost 
implication of the increasing employment opportunities. 

Surfacing Manhours in respect of 
materiafs and construction 

(manhours/d) 

[ T p  I ThkhleSS (nlnl) I P/mt-hd~~d 

Slurry 15 0,110 
Asphalt 25 0,140 
Concrete blocks 60 0,930 

F. -.. 2.'~ ....- .. -.. L - L  ,-- -..L ...- L. 2 c x p r u ~ r  urryrI u111r UI ~ I I I ~ I C J ~ I I I ~ I I L  grfludrru 
The expenditure per unit of emp!oyment generrrted shou!d be b ~ s e d  

D roads (Watermeyer and Band, 1994) 

Table 9: Trends in excavation rates for pickable material in various projects 
Road I Construction Width 

(4 
Labour- 
based to 
.plant- 
based 

(Watermeyer and Band, 1994) I technology 

I 
I 

~'ioduction rates for exca vation 
in nirkahle rnat~ri;ll . . . . -. . - - . - . . . - . -. . .. . 

ratio 

37 705 

I 

Slurry with Plant-based Soweto's Contractor Development Progranimt 
Kenya Rural Roads Programme 
KwaZulu road construction 
Kwa Zulu road construction 
" .-... 1 . . l . .  ..., .,...,. 
CldLdllKUlU d l l U  VTllUd 

Ciskei 
Ilinge 
Ibhayi 
Siviele Konstruksie 
SAFCEC - up to 1,0 m deep 

- up to 1,5 m deep 

2,8 to 3,2 m2/slx-hour task 
3,0 m3/man day 
0,7 to 1,0 m3/man day 
0,3 to 1,l m3/man day 
r n - 7 , .  
1," I n  I pason day 
0.6 to 0.8 m3/man day 
2,3 m'/man/day 
6,O m3/man/day 
5 to 12 m3/man/day 
2,5 to 5,0 m3/man/day 
1,l to 4,O m3/man/day 

gravel base I Labour-based 

Slurry with Plant-based 
..."X ", 
vv DNI u r w  I Labour-bad 

Asphalt with 'Plant-based 
G3 base I Labour-based 

I 
~p 

Asphalt with Plant-based 
WBM base Labour-based 

Cuncrek / "' I-lani-based 
block I.ahour-hased World Bank standard 
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on the total employment opportunities generated in the construction of a 
structure or service and the total construction cost excluding VAT but 
including any management fees directly related to construction activi- 
ties. Employment opportunities should, therefore, be expressed in 
~ a n h n u r s  a d  inc!.;de a!! the hours associated with preliminary and 
general items; the manufacture of materials and cnnstructiar! activities. 
These statistics provide some indication of the cost-effectiveness of the 
employment generated by the adopted technology. 

The statistic obtained in this manner indirectly takes cognisance of a 
host of factors relating to productivity and wage levels. At the same time, 
any p'"";"-"" ' A  ;" """"""+^C,.,e,,rl~,l L,.-C..^^L-~..I^L:-- L - . - L L -  ~crnc.u~ato p?:~ I r k  rrayrcr <,L cnrcrtucu ~ U I I U ~ ~ L U U I ~ L I U I I  I U I  L I I ~ . L U I ~ -  

struction of a service using labour-based methods of construction are also 
taken into account as preliminary and general costs are included in the 
construction cost, as is the cost of highly paid managerial and supervi- 
sory personnel. 

This statistic, in essence, provides a measure of the effectiveness and 
L I ~ ~ ; n . a ~ n I T  c l L l c ~ c r l c y  -C CL- e--~-..-r\..c Lrrcpluylltcrtr #c,Lclatrd ,...----L- oa a project. Pro,ects tkhat have 
high construction costs and Ivw productivities will perform poorly in 
terms of this statistic. Projects having a high management cost will like- 
wise fare poorly. This statistic can also be used to evaluate projects that 
are labour-intensive by nature, eg plumbing, traditional house construc- 
tion etc, as weii as conventionai piant-based projects. 

Amount of the construction cost retained b y  the community 
The development of employment 

opportunities, skills, entrepreneur- 
ship and small-scale enterprises in 
construction can, if certain strategies 
are in place, lead to economic em- 
powerment. These four develop- 
ment areas form the boundaries of 
an economic empowerment dia- 
mond as shown in Fig 2. The re- 
movai of one of these boundaries, ie 
the omission of a development area 
on a project, will drastically reduce 
the potential for economic empow- 
erment (Watermeyer and Band, 
1994). Development projects should 
operate within the confines of this 
diamcind. Fig 2: Economic ~ i i ip~w~r i i i e i i t  

The amount of the construction diamond 
cost that is retained by the commu- 
nity gives an indication of the degree to which entrepreneurship and 
small-scale enterprises are promoted in the community and is as such 
one direct measure ot economic empowerment within a community. 

Cost of construction compared with that ofplant-based construction 
The cost of construction should exclude VAT but include all costs per- 

taining to construction; including any management and on-the-job train- 
ing support costs provided for emerging contractors. Conventional pro- 
fessional fees relating to design and contract administration should, how- 
ever, be excluded from such costs. This comparison should give an indi- 
cation of the premium, if any, to be paid for the social benefits that result 
frnm the techni;log.-- ;=a -- alcd --&L- utcu  tudD ,. ,.- arr!rrctrrd. --L- 

It should be borne in mind that cost comparisons between !&our-based 
and conventional construction are coloured by the prevailing economic 
climate. During recessionary periods, plant is frequently priced at unre- 
alistically low rates. 

The data that is currently available is accordingly influenced by the 
, , ; ,  1 ^-^..l.^L ...... L- ..- L^_.. - - - -  1 J -  - - -  ~ 3 
y ~ c a c l l r  Lrccaa1utt. 11 l a f l c r  11ml K t - L  hy>lri*l WIIrlt. b ~ ~ ~ ) ~ l : ~  dl lu  LleIIldIlU 

dictate prices, the pmvisir.)n of infrastructure c?n  a !xge scale wi!! cdwe 1 

boom in the civil engineering industry and drive plant-based prices up- 
wards. Labour rates, however, will be relatively unaffected by such a 
boom. Consequently, future comparisons may well show that plant-based 
construction practices are significantly more expensive ( Watermeyer and 
Band, 1994:. 

Quality of endproduct compared with that produced usingpldnt-based 
construction 

This comparison should simply highlight the differences in specified 
standards and the associated impact on the end products. This should be 
undertaken with due regard to the appropriateness of the specified qual- 
;py. +;!i:f (-aa be ,iibjrc;i"c; not i-lecessar;~y cusi.effeciive. 

Appraisal of current projects 
In Soweto, the developnlent team approach (Soderlund and Schutte 

Inc, 1994; Watermeyer, 1992; Watermeyer and Band, 1994) is used to 
implement the various construction projects in the CDP. In terms of this 
appreach, 2 csnstr~ctior. manager prepares a preconstruction stage re- 
port prior to the award of contracts that, inter alia; sets out the following 
(Soderlund and Schutte Inc, 1994): 

Proposed organizational structure 
Estimated requirements for plant, tools and equipment, materials, 
specialist contractors, transport and site establishment 
Proposed programme of work covering each construction activity 
Estimated cost of the works 
Materials requirements 

At the same time, the construction manager prepares an estimate 
(shadow price) to protect tenderers from tendering unrealistically low 
prices 2nd enab!e tenders t= be adj.;diCatcd. This es:imake is based fifi 
an agreed profit margin, average productivity rates and the prevailing 
minimum wage and statutory obligations. 

The City Engineers' Department has issued a directive that the pre- 
vailing minimum wage be used to determine of such estimates. Note that 
ihe iegai provisions oi the minimum wage do not appiy to an empioyer 
,*,hn r l r loc emn!c:rr +h.,- 3n .,mn~n.,nn.. ,S -11 L..,~ ... L"- ,.. .W -,,L0 .,"L "'t' Y uulr  L\, cutyIuycca a r  a u  rllltca a i d  vvlwac 

annual turnover in any 12-month period does not exceed R1 million. 
Reasonably accurate data can be obtained to evaluate projects using 

the above sources of information. This data can be readily compared with 
previously completed projects or be confirmed upon completion of a 
project, since consiruction managers are required to produce post-con- 
struction stage reports that set out the following, among other things 
(Soderlund and Schuttr Inc, 1994): 

Final costs of the works 
Unit costs 
Expenditure on provisional sums 
Actual versus programmed completion dates 
Training received by contractors 
Projected versus actual expenditure 
Materials usage 

Pilot projects can also be used to provide statistics for evaluation pa- 
rameters. in this regard, it is interesting to note that the productivity rates 
fnr ..,,; ,.., ,,,, ,4 ..,,,, I, ,,&;.,;c;,, &Lm& ...,...- --~-1-l:-L-d - -:>-L ---:.-L 

V U L L V U D  J U L I U  Y V U L R  ~ L L ~ Y L I I C ~  u t a r  wcrc rrstaurlal Ir U11 a pl lul  plUJeLL 

conducted late in 1991 (Watermeyer, 1992) are still, in the main, consid- 
ered to be representative in 1994. 

Mult~plier in employment c~pportunitks 
Tabies i O  and 1 i present the estimated manhours associated w ~ t h  each 

Table 10: 5 m wide waterbound macadam asphalt surfaced road 

l Layer 

Surfdc~ng 

Basecourse 125 G2/ 

Subbase 

subgrade 
Mountable 

Mmhnum rc~@red to construct 
a square metre of road 

Table 11: 5 m wide concrete block paved road 
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Layer Type Manhours required to construct 
a spare nirb'e of mad 

Plant-bdsed Labour-bard oweto's CDP 

l Surfacing i t  c 1 i 2,i2 I U,Yj 

0,70 
l,% 

0,35 
0,44 

m ?.c> 
J,Yh 

O,70 
136 

0,35 
!!,S9 

r m" 
1,.>L 

Subbasc 
Box cut 
Rip dnd recompact 
subgrddt. 
Kerbing 

T,.L-l 
1111c11 

1 150 G6 0,1 h 
O,17 

0,03 
M~~.!!l!dh!e 0,44 

3 V" 1,13 



activity in Soweto's roads programme. These estimates are based on ac- 
tual statistics derived from previous contracts. These figures include the 
manhours associated with the manufacture and transportation of mate- 
rials to the site, hut exclude those associated with preliminary and gen- 
era! items or managezmk Figures a s ~ ~ c i a t e d  with pbnt-based and fully 
labour-based construction are provided for comparative purposes. The 
projects in question realise 75 per cent of the potential employment op- 
portunities available in respect of the waterbound macadam roads and 
83 per cent in respect of concrete block paved roads. This is due to Soweto's 
requirements for asphalt surfacing by conventional means and no on- 
site mamfactnre of m&erids. 

A similar study was performed by Watermeyer and Band (1994) in 
respect of township water reticulations using productivity rates from 
Soweto's CDP. They found that the multiplier was about 1,9 in respect of 
earthwork activities and 1,4 where pipelaying activities were combined 
with earthwork activities. 

The mu!tip!ier in emp!oyment oppertunities in cnnstmctior? activities 
using Soweto's CDP work methods may be summarized as follows: 

Excavate and backfill trenches for water reticulation 1,9 
Excavate, lay pipes and backfill water reticulation L4 
Construct waterbound macadam roads 4 7  
Construct concrete block paved roads 2 3  
House connections (plumbing) 1 ,0 

It should be noted that plumbing work cannot be performed by ma- 
chine, hence a value of unity is recorded. These statistics confirm that the 
construction technologies employed in Soweto are of a labour-intensive 
nature. 

Expenditure per unit o f  employmentgenerated 
The estimated total number of manhours generated in respect of mate- 

rials, site labour and management for the various projects in Soweto is 
presented in Table 12, while Table 13 presents the expenditure per unit 
of empioyment generated. 

It can be seen from Tables 10 and 11 that the number of manhours 
involved in road layerworks is significant and has considerable influ- 
ence on construction costs. Reductions in layer thicknesses will probably 
marginally increase the cost per manhour given in Table 13. 

The amount of the construction cost retained by the cummuniiy 
Th- ----,.-+-,,,, ,,C ch- n- -c t - .~r t ; r \n  r - c t  - 0 t - 1 ~  _U y j r  tho m m m l ~ n i t x r  is 
1 I I C  p C I L C I I I O ~ C  "1 L I L C  L "  , , i ) L . U  C L L U L L  C V O L  ILL";?'J h L..C L" .l.Al.YI.I., 

presented in Table 14 and summarized in Table 15. It should be noted 
that the community is involved not only in the construction contract, but 
also in the transport of materials from the store to the site and in the 
development support provided by the construction and materials man- 
agers. The percentage of the management fee retained by the community 
varies considerably between construction managers and ranges from 25 
to 45 per cent of the total construction fee, inclusive of site staff charges, 
establishment costs and disbursements. The percentage retained in re- 
spect of materials management costs is approximately 25 per cent. 

I Type of construction 

I Road construction 
(waterbound macadam + 
stormwater) 
Road construction 
(concrete block paving 
+ stormwater) 1 Secondary water mains 
House connection 

l ~ n i t  I Estima 

Table 13: Expenditure per unit of employment generated in Soweto's CDP 

1 Typr of construction 

Road construction 
(waterbound macadam) 
Road construction 
(concrete block paving) 
Secondary water mains 
Hor;se mnnecticm 

f construction cost retained by the community in Soweto's 

Table 15: Summary of percentage of construction costs retained by the commu- 
nity in Soweto's CDP 

Type of comtruction Percentage expressrd in terms of 

l Construction 1 Construction costs l I 
costs ((%l ma terials (76) 

Road construction 
Secondary water mains 
House connections 50 68 

Ratio of 
columns 2 

it shouid be noted that amounis paid to speciaiist coniraciors eg for 
reinstatement of paving, local materials supplies and vendors of dieseline 
are not included in these figures. A significant percentage of these costs, 
however, remain in the community. The statistics presented in Tables 14 
and 15 may therefore be regarded as being conservative. 

In Soweto, no materials are manufactured within the community. As a 
result, a more relevant statistic is the cost of construction less material 
costs retained by the community. This is presented in the middle column 
of Table 15 

The cost of the proposed construction compared with that o f  con ven- 
t b n d  mm structinn 

Table 16 presents in a tabular form the estimated costs m respect of the 
proposed community-based and equivalent conventional construction 
projects. Data relating to costs of conventional projects were extracted 
from miscellaneous letters and reports prepared by the project co- 
ordinators, Soderlund and Schutte Inc. No cost comparisons have to date 
been undertaken in respect of house connections, as data for conventional 
contracts 1s not avaiiabie. 

Table 16:Cost comparisons between projects using proposed and conventional 
construction practices 

kypr of construction i i ,%imdied COS& (miid,'"iiiQ 1 
I 

Generally, the cost of secondary water mains has been found to be ap- 
proximately 30 per cent less expensive than that of conventional con- 
struction, whilst that of road construction is approximately 15 per cent 
more expensive. The cost of community-based road construction is, how- 
ever, very sensiiive to the thickness of the layerworks. 

Road construction 
Secondary .water mains 
U ,... -<. m,.**',n+;-*c . lL,"C,L L , , L L . , L L , . " . , a  

Quality o f  end product compared with that usingplant-based cnnstruc- 
tion 

Soderlund and Schutte's S 100 standardized specifications for com- 

m2 
m 
orf .,.. 

munity-based construction are used on all projects (Soderiund and Sdhutte 
inc, i994j. These speciiicaiions are based iiii the principles coniained in 
SABS 0120 (1980) and provide the community-based equivalent specifi- 
cations to SABS 1200 A, D, DB, DM, GA, L, LB, LE, LF, ME, MF, MJ and 
M K  . 

All materials specified on the community-based projects in Soweto ei- 
ther comply with relevant SABS standards or have JASCZIC acceptance. 

Community-based 

R174 
R145 
R570 

- uetaiis pertaining io differences iii tolei-aiices between the S 100 skin- 
dardized specification for community-based construction and the con- 
ventional SABS 1200 standardized specifications are summarized in the 
accompanying appendix. Compaction where hand stampers are used is 
specified as being 95 per cent of the maximum Proctor density. Depend- 
ing on the material type, this equates to not less than about 87 per cent of 
mod AAStiTG densiiy. Hand cornpaciic,~~ is not pei-iiiitteb iii roadwiirks 

Con ventional 

R147-R165 
R 188-R209 

none a\iai!ah!e 
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or in trenches that cross roads. Conventional plant is used in such cir- 
cumstances and mod AASHTO densities consistent with SABS 1200 speci- 
fications are specified. 

The performance of the services constructed using the proposed con- 
struction methods are therefore not expected to be significantly different 
from that of conventional construction. 

An evaluation procedure 
Baseline or benchmark values for each of the aforementioned items 

are required to evaluate projects. Should the aforementioned data and 
corresponding benchmark values be used in the computation nf a prc?)ecf 
index (PI), individual projects can be readily evaluated and compared as 
follows: 
Assuming that: 

PI=< TEE + f; PCR+ f ;  ECC 
EEE 100 EPC 

where TEE= target expenditure per unit of employment generated, EEE 
= estimated expenditure per unit of employment generated, PCR= per- 
centage of construction cost retained by the community, ECC= estimated 
cost of conventional construction, EPC= estimated project construction 
costs, Ind f = a y.reim\t;-- 6' U-6 C--+-- LULLVL . 

Tables 3, 4 and 13 provide values of the estimated expenditure per 
unit of employment generated for a range of construction activities. An 
examination of these tables indicates that R20/manhour would provide 
a reasonable and appropriate target value in respect of expenditure per 
unit of employment generated. (It should be noted in this regard that the 
average c& =f emp!oy=ent generated per unit of expendi;iire in the civil 
engineering industry, as a whole, obtained from statistics published in 
the January 1994 edition of the Civil Engineering Contractor, adjusted 
for employment generated in respect of materials manufacture using 
Watermeyer and Band's (1994) site labour to materials manufacture ra- 
tios, was approximately R27,50, R31,00 and R33,50 for the calendar years 
1991, 1992 and 1993 rqec:ive!y.) This howWer, to 

a specific point in time, say July 1994. Thus all project EECs should be 
either escalated or de-escalated to this base month to provide equitable 
comparisons. 

The values in respect of EPC should include any necessary adjustments 
to reflect increases andjor decreases in maintenance costs, hfe cycle costs, 
sa!ary vahcs, etc, to enable eqiiitable coinparisons to be made against 
the value of the ECC. This will in effect enab!e corr.pramises rr.x!e in 
terms of standards, if any, to be taken into account. Values for the EPC 
and ECC should have a common base month. It is furthermore suggested 
that the PI should not be increased where the EPC is less than the ECC, so 
as not to distort the index and to promote iabour-based construction tor 
CL,, ...S,, " ,-4:..-n 
CL L " " I " 1 L t j  l l l V L I Y C J .  

The proportion of the cost retained by the community is extremely 
important, as this parameter provides some indication regarding aspects 
such as community involvement, affirmative action, redistribution of 
wealth, entrepreneurship, development, economic empowerment, etc. 
Accordingiy this item shouid receive the highest weighting. At the same 
C...." ,aA:L---l -..- :-LL:-- - L - . . l A  I - -  - 2 2 -  J 
A t r ,  an auu~rlultal weqylultg XIUULU ur duueu io provide an incentive 
for the local manufacture of materials. 

Thus if t; = 1,0, f ,  = 1,25 X 1,4 = 1,75 (25 per cent weighting and factor of 
1,4 (see Table 15) to transform percentage construction costs retained to 
percentage construction costs less materials retained), and f ;  = 1,0, Eqn 1 
wecomes: 

PI= 20 + 1,75 PCR + ECC 
EEE 100 EPC 

where ECC 1 1,O 
EPC 

A 'threshold' PI can then be established should certain assumptions be 
made. Projects having a PI lower than this value should then be rejected. 
Assuming that values of 20,25,1 and 1,15 (15 per cent premium paid for 
labour-based construction) are assigned to EEE, PCR, ECC and EPC re- 
spective!y, the thresh&! P! would be 2,3. A!tema:ive!y, shodd a pro@ 
produce employment for a cost of R20/manhnur with no cost premium 
and 17 per cent of the construction cost is retained by the community, the 
PI will just meet the threshold criteria. 

By way of comparison, a plant-based project for secondary watermains 
would probably have values of 23,15,1 and 1 in respect of EEE, PCR, 
ECC and EPC. !R this case, the PI wou!d amount to ?,l, a value " v b w  the 
threshold value of 2,3. The average EEE for the civi! engineering indus- 

try, on the other hand, on the basis of information presented by 
Watermeyer and Band and statistics presented in the January 1994 edi- 
tion of the Civil Engineering Lhntractor, may be estimated at R37,50/ 
manhour. Information contained in the latter publication suggests that 
wages md sa!aries zccount for approvimate!y 19 per cect cf the Ptrnnver 
in the industry. Should all the wages and salaries be retained by the com- 
munity, the P1 for conventional construction practices would be in the 
region of 1,9. 

At the other end of the scale, the maximum probable PI, assuming that 
100 per cent of costs are retained by the community and employment 
opportnnities are created with IIO COS: premir~m at R2!2/mar,hour, wi!! 
be in the region of 4,0; if all costs with the exception of those associated 
with materials are retained, this figure will be in the region of 3,5. 

Programme evaluation 
The PI calculated in terms of Eqn 2 does not, however, reflect the 'loss 

in phyGcd! assets' resn!ting from a cost premium re!ating to dsre!op- 
mental and employment creation aspects. To address this aspect, il is 
proposed that where elements (ie individual projects and contracts) have 
a cost premium of 10 per cent or greater, the programme as a whole be 
examined to ensure it has a positive or acceptable delivery. 

For a program~ne io have a positive deiivery: 

C ECC PP> PRP 
EPC 

where PP= project provision and PRP= programme provision. 

Should a programme have a negative delivery, the statistic obtained 
from Eqn 4 can be used to quantify the loss of physical assets in terms of 
the programme's delivery capacity and to evaluate the acceptability of 
the programme as a whole. Specific projects that have excessive cost pre- 
miums may have to be scaled down or removed from the programme to 
achieve an acceptable delivery status. Such projects can always be re- 
viewed in subsequent financial years and be incorporated into the 
programme or have incrcascd provision should the cost premium reduce. 

Evaluating Soweto's CDP 
PIS for the various current projects in Soweto's CDP, in terms of Eqn 2, 

are as follows: 

Roadworks (waterbound macadam) 2,b 
Rsadw~rks  (cancrete ';!G& paving) ?,6 
Secondary watermains 2,8 
House connections 3,3 

The nmviqion in terms of the c ~ r r e n t  CWRSC/!?BSA !oar. agreezext 
in respect of the following pro!ects is: 

Secondary watermains R9,O million 
House connections R4,0 million 
Road construction R5,0 million 

On these pr~jects,  the rsi?dwerks cests are ix the regiar, af I5 per cent 
more expensive than conventional construction, whereas the secondary 
watermain costs are about 30 per cent less expensive. Thus, in effect, the 
monetary value of 'physical assets' constructed in terms of the programme 
when compared with conventional construction methods would equal 9 
x i,30 + 4 ic i , O  + 5,0 X i ,i5 = 20,n miiiion, a figure in excess of the aiio- 
cated pr~ject  amount of RI8 mi!!ien. Thus the prcgramme has a positive 
delivery and the amounts allocated to each element are reasonahle If, 
however, R4 million and R10 million were allocated to the secondary 
watermains and road projects respectively, the value of 'physical assets' 
would have amounted to R17,9 million and the programme would have 

a negative deiivery. in this instance, the aiiocations wouici have 
h d  t s  be re~vised. 

The projects within the CDP all have Pls above the threshold value, 
the programme as a whole enjoys a positive delivery and the allocation 
of the provision favours those projects with the greatest Pls. The PI of the 
programme as a whole amounts to 2,B. 

App!ying the pmjed index t= =the: pr~ jec ts  
Watermeyer and Band (1994) in their NHF report provide figures for 

the estimated number of manhours required to construct township ser- 
vices using conventional plant-based methods of construction. Accord- 
ing to Power (Watermeyer and Band, 1994), the labourer wage bill on 
projects of this nature is ayproximaieiy 12 per cent. Shouid the iabourer 
w ~ g p  bi!! be regarded as  the q y : ~  ! k i t  of construction cost ietaiiied bjj 
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the community, it can be shown that, based on the statistics above, the 
construction of township services using plant-based construction meth- 
ods will have PIS with values below 2,O. 

Projects in the Western Cape that are currently operating in tcrms of 
the Framework Agreement can also be evaluated and compared with 
projects in Soweto. On the basis of information received from those en- 
gaged in these projects, Watermeyer and Band (1994) report that targeted 
labour receives approximately 12 per cent of proiect costs, while the cost 
premium is between 10 and 15 per cent. Assuming that the cost/manhour 
of employment generated is R20 and the cost premium is 12 per cent, the 
PI, in terms of Eqn 3, amounts to 2,1, a figure below the proposed thresh- 
old of 2,3. 

On a community-based project in Marlboro Gardens in Sandton in- 
volving the installation of the water and sewer reticulation for 40 houses 
at a total construction cost of R195 000, the cost/manhour of employ- 
ment generated amounted to R15 and the percentage of construction cost 
retained by the community was 34 per cent. No cost premium was ai- 
tracted by this project (Ralph, 1994). The PI in this instance is therefore 
2,9, a figure well above the proposed threshold of 2,3. 

The project index and the parameters used in its determination can 
also be used on a project to evaluate different construction techniques 
and options. For example, on a specific project in Soweto, involving the 
construction of residential roads, cast-in-situ concrete block road pave- 
ments (Hyson cell roads) were examined as an alternative option to the 
watcrbound macadam/asphalt roads and concrete block paved roads. 
Table 17 presents the number of manhours required to construct a square 
metre of road using cast-in-situ concrete blocks. 

Table 17: 5 m wide cast in-situ concrete block pavement 

l Surfacing 
Subbase 
Boxcut 
Rip and recompact 
subgrade l  erb bin^ 
I Total 

I Mountable 1 059 

4,19 
I 

Manhours required to construct 
a square metre of road 

Labour-based So weto 'S CDP 

0,83 
0,72 
1,70 
0.35 

150 G6 

These figures may be compared directly wilh those presented in Tables 
10 and 11 in respect of waterbound macadam/asphalt and concreteblock 
paved roads. The difference in construction cos1 between each of the road 
types was found to be insignificant, while PIS for all three methods of 
read caxstructim were foznd to be of the szme order, viz 2,6. T h s  the P! 
and its associated parameters showed that none of the systems offered a 
developmental advantage over the other methods for the project in ques- 
tion. (On other projects, where the in situ CBRs are higher and different 
layerworks are required, this may not necessarily be the case). Thus the 
choice oi technique, in this instance, is not infiuenced by eiiiployineiii 
creatiox ar fixaxcia! a d  ecmornic ernp~wernme~t cemider&inns, b ~ t  
rather by technical factors and community considerations. 

U,72 
1,70 
0,35 

The implications of the project index 

The Reconstruction and Development I'rogramme 
The Reconstruction and Development Programme (RDP) (African 

National Congress, 1994) suggest that one of the first priorities in meet- 
ing basic needs is to provide jobs (cl 1.4.2). In regard to construction, it 
suggesis ihiat 'our people iiiiisi be involved in these programmes bj; be- 
ing made part of the decision-making on where infrastructure is located, 
by being employed in its construction and by being empowered to man- 
age and administer these large-scale programmes' (cl 1.4.3) and that 
'infrastructural programmes must take into account the implications for 
micro enterprises' (ci 4.4.7.10). 

The RDP makes specific reference to public works and states that 
programmes of this nature should: 

invoive communities in the process so that they are empowered jci 
'l 'l L\ 
L .2 .U)  

Create assets that are technically sound (cl 2.3.6) 
Not abuse labour standards (cl 2.3.9) 
Give priority to job creation and training (2.3.9) 
Encourage and support self-employment through small and medium 

enterprise creation to ensure sustainability of skills (cl 2.3.9) 

The RDP in terms of housing suggests that a housing programme should: 

Incorporate the development of small, medium-sued and micro en- 
terprises owned and run by black people (cl 2.5.6) 
Introduce support mechanisms in order to maximize the use of local 
materials (cl 2.5.19) 
Encouragc community-controlled building material suppliers (cl 
2.5.19) 
Involve beneficiary communities at all levels of decision-making and 
in the implementation of their projects (cl 2.5.21) 

e Becefit bexeficiary cGmm-nity in z l t t e r ~  as emp!nvm~nt 
-J -----.-t 

training and the award of contracts (cl 2.5.21) 

The project and programme of objectives of Soweto's CDP are not dis- 
similar to the requirements of the RDP. Although they were developed 
before the formulation of the RDP, they are in harmony with the RDP. 
Accordingly, the project index developed to evaluate Soweto's CDP can 
equally be utilized to evaluate RDP construction-related projects, eg hous- 
ing projects and public works programmes, to ensure that such projects 
d o  in fact meet the requirements of the RDP to an acceptable degree. 

Evaluation of NEFPublic Works Programme proposals 
The key objectives of the National Economic Forum's proposed Public 

Works Programme are to: 

Increase Lhe income flows to the poorest sections of the community 
while simultaneously creating useful public assets 
Enable participants to acquire skills 
Strengthen the decision-making capacity of poor communities and 
A-;- uccu O V ~ L L C Y  -rl-.;l;+rr C- LU rr\-trr\l CULLLAVL +ho;- L ~ L C ~ L  V V V L C  r\rAn, onxr;rrmmo,,t c ~ I I I I v I ~ ~ ~ ~ ~ ~ ~  

The National Economic Forum commissioned an investigation into the 
shape of a future National Public Works Programme (NPWP). The re- 
port of the Technical Focus Group (National Economic Forum, 1994) pre- 
sents a technical model for an NPWP in order to examine the potential 
employment creation in each sector. This model groups various construc- 
tion activities into five sector groups in terms of their levels of skills re- 
quirements and level of development of labour-intensive methods for 
each of tile isee Table 18). The Techilica! Focus Grmp a!so 
e s t i ~ a t e d  the potentid incre~se in the p p o r t i m  of the n r n i ~ ~ t  r--I-- costs that 
go to targeted labour in each sector on the basis of actual experience in 
South African projects and published data and by calculation. The sec- 
tors in which the potential increase in labour intensity was examined are 
shown in Table 19. 

7 7 ,  
I ~ D W  i8 also siiows the curreiit spending in CJo~th Akica oii targeted 

labour, ie the spending on target labour expressed as a percentage of the 
sum of the costs of all labour, plant and materials. 

The technical model proposed time scales for the various sectors to 
change their spending patterns by using labour-intensive techniques to 
that proposed in terms of maximum spending. Where projects are struc- 
tured to involve labour from a specific area as low skill workers on a 
preject and the targeted c ~ m ~ z n i t y  has !itt!e er X invn!vement ir? the 

Table 18: Sector groups and their characteristics in the NPWP (National Eco- 
nomic Forum, 1994) 

Simple projects (eg some 
environmental projects and some 
maintenance projects) 

Small-scale agriculture-related 
infrastructure 
Low-cost housing 

Community buildings (eg schools, 
.~., :...L - ,I . .  \ 

cllnlcs ~ I L U  currurtuxury 11611>) 

Water 
Stormwater 
Sanitation 
Rodds 
Dams 
Electrification 

Low-medium High l 

5 1 Forestry 
I !<2'!wa,,e 

J -  
I Medium-high Low 

I I I 
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Table 19: Spending on targeted labour as percentage of spending on labour, 
plant and materials (National Economic Forum, 1994) 

Simple projects 
Low-cost housing 
Social buildings 
Water reticulation 
Stormwater 
Sanitation 
D--rlr. 
,,"nu?, 

Dams 
Railways 
Forestry 
Electrification 
Small-scale agriculture- 
related infrastructure 

Cirrrentspending 

60%-80% 
25%-35% 
20%-30% 
5%-15% 
57'-15% 
5%,-15% 
CO, 1 CO/ 
J /O-1.1 / O  

10%-20% 
5'%20% 

25%-35'): 
10%-15% 

Maxim im spending 

commercial, managerial and administrative aspects of construction 
projects, the spending on targeted labour may be regarded as the cost of 
construction retained by the community. Assuming that the estimated 
expenditure per unit of employment generated is R20lmanhour and the 
cost premiums for the various sectors are as reflected in Table 19, the PIS 
fur p r ~ i ~ ~ t ~ ,  in respect nf sc-t~r, CB!Cll!atPd in acc-rdaficn :*,,it'. Ennc .,.u 

2 and 3 will eventually reach the ranges shown in Table 20. 
The project index can in this instance be used to monitor and measure 

the change in spending patterns on projects as current levels of spending 
on targeted labour increase. The index can also contribute to an accelera- 
L.-- L, L~ . ---  1: riur~ of rite yrucess or redcrung targeted spending ieveis in a cost-eifec- 
tive manner. This can be achieved if the value of the PI for a given sector 
is used in the determination of the allocation of funding. Engineers will 
in this manner be encouraged and challenged to restructure projects and 
develop innovative technologies so as to reduce the cost of employment 
generated while increasing the amount of the construction cost retained 
by targeted labour. 

Table 20: Maximum spending levels in an NPWP measured in terms of the 
project index 

Simple projects 
Low-cost housing 
Sociai buiidings 
Water reticulation 
Stormwales 
Sanitation 
Roads 
Dams 
Railways 
Forestry 
Electrification 
Srn~!!-xd!e 
agriculture-related 
infrastructure 

A,." ..-- A "-"A .'..- - L  
m,,,, ,,,I <c<, c ~nr,,,,,,,,, ", 
maximum spending level 

(W 

0 
0 
U 

0 
10 
0 

15 
15 
1 5 
15 
0 

Don Mkhwanazi, who is regarded as the 'father' of affirmative action 
in South Africa, at the Built Environment Action Movements (BEAM) 
conference held in Durban in August 1994, defined affirmative action as 
'black economic empowerment'. The PI in its formulation is sensitive to 
the percentage of construction cost retained by the community, ie eco- 
nomic empowerment. Thus the PI provides a measure of affirmative ac- 
tion or economic empowerment potential on construction projects. 

Evaluation of training in the programme 
The project index does not, however, measure the effectiveness and 

efficiency of the training provided in the programme. Watermeyer and 
Band (1994) in the NHF report suggest that a Training Structure Plan is 
required to direct deve!opmmt withip. a programme and tu ensue thdt 
the required development takes place. They suggest that such plans are 
required in developmental programmes in order to: 

Review and revise the respective training programmes and objectives 
Ensure that sufficient skills are developed in participants 

Establish selection criteria at each and every level or stage within the 
programme 
Prepare guidelines for the staffing of support structures 
Define competency objectives for exit points to various levels and 
stages, as appropriate 
Identify problems and opportunities 
Identify time limits and associated constraints for participants 

A proposal regarding the appointment of a training manager has been 
submitted to the funding body to prepare a Training Structure Plan and 
to evaluaie ihe effeciiveness of training received. 

Conclusions 
Soweto's Contractor Development Programme is a programme that: 

Embraces most of the goals set in the IWP pertaining to the construc- 
tion industry in a pragmatic manner 
Utilizes labour-based technologies that yield significant increases in 
employment opportunities over conventional plant-based construc- 
tion practices, to promote both job creation and the emergence of lo- 
cal contractors 
Produces employment opportunities at a cost of about RlB/manhour 
or at approximately 50 per cent of the average cost of employment for 
the civil engineering industry as it is currently structured 
Comprises some projects that are more cost-effective than conven- 
tionally structured projects would have been and others that attract a . . cost premium iii the regm of 15 per cent; hoiwver, current alloca- 
tion of funds to the individual projects ensures that on average more 
assets per unit of expenditure are created than would have been the 
case for equivalent plant-based construction practices 
Has the potential to produce end products whose quality is no differ- 
ent from that achieved by means of conventional construction prac- 
tices 

In arriving at these conclusions, a procedure for evaluating projects 
has been developed that may be used to establish developmental oppor- 
tunities within projects outside of Soweto. This procedure examines two 
different types of opportunities in the following manner: 

Employment opportunities 
Al)  Establish the cost of construction and the estimated total number of 

manhours generated using conventional construction technologies, 
methods and practices. 

A2) Explore possible multipliers in employment opportunities within 
elements of the project or specific activities that may arise from the 
employment of alternative construction technologies and methods. 

A3) Establish the cost of construction, the estimated total number of 
manhours generated and the expendi~ure per unit of empioyment 

*-.J..-:--*L-L--L--l--: ---- ?l--*L-d- -..-L..--l-L-d:- A -  
t jc l~c~arcu U J I L L ~ ;  utc r c ~  u ~ ~ l u & ~ o  o ~ w  ~ L I C L ~ I U U ~  Lur ~rc~l~ylattsu I I I  nL.  

A4) ~ i n i m i z e  any cost premium and maximize the employment oppor- 
tunities associated with different combinations of technologies and 
methods. 

A5) Select the construction practice that comprises methods and tech- 
noiogies that attract iow-cost premiums and generate empioyment 
opportunities in the most cost-effective manner. 

-46) Eva!uate the qz!ity of the end nrnduct pr_nvi&d by k!?e can&=:- r-- 
tion practice selected and compare it with that using conventional 
construction practices. If acceptable, utilize the chosen construction 
practice. 

COIXIZ mi'p oppol-tmitie5 
B1) Examine the construction process and identify which aspects of the 

proiect may be undertaken by the targeted community. 
B2) Establish the resources of the targeted community. 
R3) Explore the construction options, eg conventional contractor ap- 

proach, managing contractor approach and development team ap- 
pi-oach, conii-acior ieaiii appiodiii arid johi ver~iures CvVdierrr~eyer 
and Band 1994), and estimate the associated construction costs and 
the percentage of construction expenditure that may be retained by 
the community associated with each option, taking full cognisance 
of the resources of the community. 

84) Select the construction option that maximizes the percentage of the 
construction cost retained by the community. 

Employment and community opportunities cannot be examined in iso- 
lation, as they are not mutually exclusive. Construction costs, for example, 
arc dcpcndcnt on cons:;uc:ion op:i~ris, whi!? a q x c : ~  of the pi+<: that 
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m a y  b e  under taken  b y  the  targeted communi ty  is  a function of the  con- 
struction technologies a n d  methods  selected. A t  t h e  s a m e  time, certain 
options a n d  selections m a y  well necessitate the  development of skills 
a n d  competencies, which  in  t u r n  h a v e  cost implications. 

The project index developed in this paper  m a y  be used t o  evaluate a 
project's contribution in  respect of employment  a n d  communi ty  oppor-  
tunities a n d  to  compare  one project wi th  another, irrespective of whether 
ar :,at w c h  projects incorporate !&our-intensive methods  of cc;nst;uc- 
tion. Projects that  have  a high project index present  more  development 
opportunit ies  - - t o  a targeted communi ty  t h a n  those wi th  l o w  indexes. 

The  project index for projects within Soweto's CDP ranges f rom 2,6 to  

3,l. Conventional civil engineering construction projects, on the  other  
hand ,  have  Pis  in  the  region of i,9. T i e  Pis  i n  Sowetors CDP a r e  signiii- 
cantly higher than  appears  to  b e  t h e  case in  the  Framework Agreement 
projects currently being implemented i n  the  Western C a p e  a n d  a r e  com- 
parable with mos t  of t h e  projects contemplated b y  the  National Public 
Works  Programme only w h e n  the  m a x i m u m  level of spending  o n  tar- 
geted labour is  achieved, ie i n  t h e  long-term projections. 

Soweto's CDP has  objectives that  a r e  n o t  dissimilar to  those of the  RDP. 
For this reason, it is  considered that, with further  research into employ- 
m e n t  opportunit ies  provided in  t h e  construction industry, the  project 
evaluation approach outlined in  t h e  paper  m a y  m a k e  a meaningful  con- 

tribution t o  measuring t h e  success o r  otherwise of projects that  seek t o  
embrace the  RDP. 
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Appendix: Differences in tolerances and testing be- 
tween S 100 and SABS 1200 specifications 

S 100 D: Earthworks 

- S i0ii D caters for a permissibie deviation having Degree oi Accuracy ii with 
respect to dimensions. 

- S 100 D does not provide tolerances for 'slopes of top surfaces' 
- S 100 D caters for Degree of Accuracy I1 with respect to moisture content and 

density. 
- S 100 D makes provision for supplementary nCP and RCDP testing. 

S 100 DB: Pipe trenches 

- Nil. 

S 100 DMR: Earthworks (Roadworks) 

- S 100 DMR has many small ditterences as this specification combines aspects of 
SABS 1200 DM and ME. 

- S 100 DMR is more stringent in certain aspects as it has smaller lot sizes and 
does not permit three tests per lot. 

- S 100 DMR makes provision for supplementary DCP and RCDP testing. 

S 100 G: Concrete (Minor works) 

S 100 C gencrz!!y czters fnr n ~ ! ~  Degree nf A c c ~ x y  !!L Hnwcvcr, with respect 
to abrupt changes in a continuous surface, Degree of Accuracy I1 is specified. 
S 100 G does not give details of test procedures and states that the engineer 
shaii spccify thcsc. 

S 100 L: Medium-pressure pipelines 

- Nil. 

S 100 LB: Bedding 

- S 100 LB caters for only Degree of Accuracy 111 with respect to optimum muis- 
ture content. 

S 100 LC: Cable ducts 

- Nil. 

S 100 LD: Sewers 

- S 100 LD makes no provision for a water test. 

S I00 i E :  Stormwater drainage 

- Nil. 

S 100 LF: Erf connections 

-~ ?Ji! 

S 100 MFW: Base waterbound macadam 

- S 100 MFW specifies density in terms of apparent density. 
- S 100 MFW increases smoothness and thickness tolerance increases from 10 

mm to 15 mm. 
- S 100 MFw d ~ s  not provide minirr.u- de\xiations from grade and has same 

minor differences with respect to level tolerances. 

S 100 MJ: Segmented block paving 
- S 100 MJ has minor variations with respect to 'vertical deviations from 3 m 

siraighi iine'. 

S 100 MKK: Kerbing 

- Nil. 
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