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ABSTRACT

This s tudy  se t out to in ve s tig a te  the major causes 

o f v a ria tio n  in labour p ro d u c tiv ity  on cons truc tion  s ites  in

Kenya. Labour p ro d u c t iv ity  is one measure o f the e ffic ie n c y
\

w ith  which the human labour is assessed. Any v a r ia tio n s  

in la bou r p ro d u c tiv ity  w ill a ffe c t the cons truc tion  p ro je c t.

A dec line  in p ro d u c t iv ity  causes an increase in the time 

necessary to complete the p ro jec t and the tota l cost o f  the 

p ro je c t.

It  has been estab lished  from lite ra tu re  tha t techn ica l 

and human fac to rs  a re  among the fa c to rs  tha t cause va r ia tio n  

in labour p ro d u c t iv ity .  These fac to rs  are w ith in  the con tro l 

o f the  management o f  the co n s tru c tio n  f irm . Th is  is the 

main assumption o f th e  s tu d y . The s tu d y  in ves tiga ted  the 

e x te n t to which the techn ica l and human facto rs predom inate . 

L inear m ultip le  reg ress ion  analysis was used, in which the 

labour p ro d u c tiv ity  was the dependent va riab le  and the 

techn ica l and human fa c to rs  on the s ite  the independent 

va ria b le s .

The s tudy  has established th a t human fac to rs  are 

more im portan t de te rm inan ts  o f labour p ro d u c tiv ity  than  

techn ica l fac to rs . T h is  was found to be true  fo r  bo th  the 

a c tiv it ie s  o f walling and concre ting  th a t were stud ied  from  

a num ber o f sites u n d e r in ve s tig a tio n . The most im po rtan t 

human factors in the s tu d y  were re la ted  to financia l bene fits



w hich  shows the im portance the co n s tru c tio n  la b o u re r attaches 

to h is  wages. O the r fac to rs  such as m achinery and 

equ ipm ent d id  not show much v a ria tio n  because they tend 

to be the same in most s ites . The s tu d y  concluded th a t 

labou r p ro d u c tiv ity  in  s ites in ves tiga ted  can be im proved 

th ro u g h  monetary based p ro d u c tiv ity  im provem ent schemes, 

such as incen tive  paym ent.

The s tu d y  is o rgan ized in f iv e  chap te rs . C hap te r 

one in troduces the problem  and its  s e ttin g , states the  

ob jec tives o f the s tu d y  and the assum ptions o f the s tu d y . 

C hap te r two o f the s tu d y  forms the lite ra tu re  rev iew . The 

concept o f p ro d u c tiv ity  and p ro d u c tiv ity  measurement are 

d iscussed. The techn ica l and the human fac to rs  th a t a ffe c t 

labour p ro d u c tiv ity  a re  rev iew ed. The same chap te r makes 

re ferences as to the re levance o f these facto rs  to the 

cons truc tion  in d u s try  and the co n s tru c tio n  s ite .

Chapter th re e  ou tlines the management o rgan iza tion  

o f a cons truc tion  s ite . The main aspects o f the management 

tha t d ire c t ly  a ffe c t la b o u r and its  perform ance are d iscussed 

in re la tio n  to the case s tu d y .

In the fo u r th  ch a p te r, it  is o u tlin e d  how the data 

was collected and ana lysed . The ana lys is showed the fac to rs  

tha t a ffe c t labour p ro d u c tiv ity  and the degree o f th e ir  e ffe c t.



The last chap te r, d raw s the ove ra ll conclusions and 

recommendations o f th e  s tu d y . In th is  chap te r the im plication 

o f the  fina l models is d iscussed in de ta ils  and recommendations 

g iv e n . B ib liog raph y  and appendices appear a t the end o f 

the s tu d y  while foo tno tes appear at the  end o f each ch a p te r.

J .M . NYAGAH 1988
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CHAPTER ONE

INTRODUCTION 

S tatem ent o f the Problem

Welfare o f n a tio na l economies as well as th a t o f in d iv idua l 

e n te rp rise s  is w ide ly rega rded  as be ing dependent on a c o u n try 's  

na tu ra l resources and the  in g e n u ity  and p ro d u c tiv ity  o f its  people. 

Labour p ro d u c tiv ity  is one measure o f the  e ffic ie n cy  w ith  which 

the human labour is used . With a ll the  resources lim ited , 

p ro d u c tiv ity  is im po rtan t in any secto r o f  the economy. The 

co n s tru c tio n  in d u s try  is one such secto r where labour p ro d u c ti­

v ity  is im po rtan t. A ny changes in  c o n s tru c tio n  in d u s try 's  p ro ­

d u c t iv ity  a ffe c t the na tiona l p rodu c t bo th  d ire c t ly  and in d ire c t ly . 

The leve l o f co n s tru c tio n  a c t iv ity  in a c o u n try  is m ainly a 

re fle c tio n  o f the needs o f  the p o p u la tio n . Inadequate increases 

in p ro d u c tiv ity  w ill mean sharpe r rises in  cons truc tion  costs w ith 

adverse social im p lica tions and d e c lin in g  w o rk  fo r the 

co n s tru c tio n  in d u s try .

The co n s tru c tio n  in d u s try  is one o f the in d ica to rs  in the 

im provem ent o f the economy. C o n s tru c tio n  a c tiv itie s  generate 

demand fo r tra n s p o rta tio n  o f b u ild in g  m ateria ls  such as stones, 

b locks, ba llas t, sand, t im b e r, fu rn itu re ,  cement, pa in t e tc . In 

tu rn  the  p roduction  o f such materials re q u ire  add itiona l labour 

in pu t w h ich  create demand fo r consumer goods. In Kenya over 

the last six years, the re  has been a dec line  in b u ild in g  and 

co n s tru c tio n  a c t iv it ie s .1 The decline is p a r t ly  exp la ined by 

increas ing  b u ild ing  costs and the c re d it  squeeze by financ ia l 

in s titu t io n s  in the c o u n try . The decline in b u ild in g  and



2

cons truc tion  a c tiv itie s  is bound to a ffe c t o the r sectors o f  the 

economy.

As ind ica ted  in  tab le  1, the com bined b u ild in g  and 

cons truc tion  cost index increased by 12.7 per cent in 1984 

compared w ith  5.2 per cen t in 1983. A b reak down o f the  cost 

index reveals th a t the  la rge  rise  in 1984 was a ttr ib u ta b le  to 

43.5 pe r cent increase in  labour costs . T h is  rise  in labour 

cost index was due to a change in us ing  "basic income" as 

opposed to the "wage g u id e lin e " which was being used e a r lie r . 

The fo rm er is a b e tte r measure since i t  inc ludes annual 

increm ents, leave allowance and o th e r f r in g e  benefits  on top o f 

basic sa la ry . The com bined b u ild in g  and cons truc tion  cost index 

increased by 6.8 per ce n t in 1986 when compared w ith  an 

increase o f 12.7 per ce n t in 1984. The slow rise was a ttr ib u te d  

to lower increases in 1986 fo r  both  m ate ria ls  and labour costs. 

Despite the slow rise  in  the combined in dex  the increase in the 

cost o f labour was more than tha t o f m a te ria ls . The changes 

in labour costs were m ain ly due to rises in m onthly basic wages 

fo r u n s k ille d , sem i-sk illed  and sk ille d  la b o u r w ith in  the sector.

From the above in fo rm a tion , increase in labour cost can

be said to be the major fa c to r push ing  up the b u ild in g  and

cons truc tion  cost index in recent yea rs . Th is  c le a rly  shows

the im portance o f labour in the c o n s tru c tio n  in d u s try  and the

need to increase the e ffic ie n c y  o f labour in the in d u s try  as a

whole. Since s ite  labour co n trib u te s  abou t 40° o f the o u tp u t 
2in a p ro je c t, the re  is the need to im prove labour p ro d u c tiv ity  

in the co n s tru c tio n  s ite  in o rde r to check on the r is in g  b u ild ing
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Table 1 .1 : A nnual Percentage increase in B u ild in g  and C o n s tru c tio n  Cost In d ic e s  in Kenya, 1982-86

MATERIALS LABOUR TO TA L COST

1982 1983 1984 1985 1986 1982 1983 1984 1985 1986 1982 1983 1984 1985 1986

R esidentia l B u ild in g 12.7 8.2 0.8 14.5 5.4 22.3 - 43.5 10.7 9.5 14.1 6.9 6.9 13.8 6.2

N o n -fje s id e n tia l
B u ild in g

11.7 5.1 0.7 10.8 7.1 22.3 - 43.5 10.7 9.5 13.7 4.1 8.9 10.8 7.7 ’

A ll B u ild in g s 12.2 6.7 0.8 12.9 6.2 22.3 - 43.5 10.7 9.5 13.9 5.6 7.8 12.4 6.9

O the r

C o n s tru c tio n 17.0 6.8 11.6 7.6 5.2 22.3 - 43.5 10.7 9.5 18.7 4.7 21.2 8.7 6.7

Tota l Cost Index 14.6 6.8 4.2 11.0 5.8 22.3 - 43.5 10.7 9.5 15.6 5.2 12.7 10.7 6.8

Source: Economic S u rvey  1983 and 1987. C en tra l Bureau o f S ta tis tic s .

-  3 -



and co n s tru c tio n  cost in d e x .

The p lann ing and management o f the to ta l in d u s try  poses 

the g re a te s t challenge to  those concerned w ith  increase in 

co n s tru c tio n  p ro d u c t iv ity .  Th is  is m ain ly as a re s u lt o f the 

na ture  and o rgan iza tion  o f the c o n s tru c tio n  in d u s try .  O rga n i­

zation in  the co n s tru c tio n  in d u s try  exerc ises less con tro l over 

the m arke t than in any m anu fac tu ring  in d u s tr ie s . The con­

s tru c tio n  in d u s try  u n lik e  the m anu fac tu ring  in d u s try  is less able 

to mould its  m arket o r to  take advantage o f m arket tre n d s . 

T he re fo re  organ izations in  the in d u s try  m ust be able to manage 

th e ir  a ffa irs  so th a t u n c e rta in ty  is accommodated w ith ou t 

in c u rr in g  the cost o f low u tiliz a tio n  o f resources. As a re su lt 

o f the u n c e rta in ty  the re  is lack o f commitment and an eve r 

p resen t th re a t th a t resources w ill have to  be redeployed when 

com pletion o f c u rre n t tasks  is f ru s tra te d .  Taken toge the r 

these depress u tiliz a tio n  o f resources, p a r t ic u la r ly  those com­

m itted to  fixed ends. In  o rd e r to escape the consequences o f 

low u til iz a tio n , the in d u s try  has evo lved a fragm ented s tru c tu re  

by specia liz ing in tasks ra th e r  than by b u ild in g  types because 

th is  leads to g rea te r c o n t in u ity  o f w o rk .

S ubcontracting  and specia liza tion on the one hand, and 

a re la tiv e ly  slow ra te  o f p rog ress on the o th e r hand which are 

responses to u n c e rta in ty , have the u n fo rtu n a te  consequences 

o f re in fo rc in g  the u n c e rta in ty  from which management seeks to 

escape. This is because s u b -c o n tra c tin g , and the lack o f 

commitment o f resources to specific  ends, makes it  d i f f ic u lt  fo r 

any o rgan iza tion  to exe rc ise  e ffe c tive  c o n tro l over p rogress
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and hence over the commitment o f resou rces . C o nstruc tion  

invo lves the co -ope ra tio n  o f main and s u b -c o n tra c to rs , many o f 

the la tte r  being nom inated by the c lie n t and lik e ly  to look to 

the c lie n t ra th e r than to  the co n tra c to r fo r  fu tu re  w ork which 

must reduce c o n tra c to r 's  a b ility  to manage the w ork  on the site .

As has been exp la ined  the b u ild in g  in d u s try  has 

resolved the problem o f u n c e rta in ty  by  hav ing  few resources 

committed to specific  ends, tha t is by hav ing  re la tiv e ly  h igh  

d ire c t costs. B u t most measures to im prove  p ro d u c tiv ity  run  

coun te r to th is  tendency by sha rp ly  in c rea s ing  the p ro p o rtio n  

o f in d ire c t cos ts .^  A n y  gain in s ite  p ro d u c t iv ity  can be easily 

e lim inated by d is ru p tio n s  caused by incom petent management of 

the in d u s try  o r the f irm . However, th is  does not mean th a t 

there are no gains to be obtained from  im provem ent o f 

p ro d u c tiv ity  at the s ite  leve l.

There is no abso lu te  d e fin it io n  o f  p ro d u c tiv ity  re la ted  

to the cons truc tion  in d u s try .  Several d e fin it io n s  have been 

combined and adopted to  c o n s tru c t w o rk in g  d e fin itio n s  o f 

cons truc tion  p ro d u c t iv ity .  Fenskes, Ruch and H erchavers 

have jo in t ly  p rov ided  a w o rk ing  d e fin it io n  o f cons truc tion  

p ro d u c tiv ity  th u s :

P ro d u c tiv ity  is the magnitude o f p rodu c tiveness ; 
the amount o f o u tp u t produced by  a u n it o f 
p rodu c tive  fa c to r per u n it o f v a rio u s  in p u ts , 
w ith  all o the r fa c to rs  o f p ro d u c tio n  considered 
as variab les , where one o r more o f these fac to rs  
are held co n s tan t, it  w ill be s ta te d .5



6

Th is  is a broad d e fin it io n  which can include all the 

co n s tru c tio n  process va ria b le s  and the p ro d u c tive  fac to rs  to make 

possible the es tab lishm ent o f a cause and e ffec t re la tio nsh ip  

between them.

Accurate  m easurement and com parison o f co n s tru c tio n  

p ro d u c tiv ity  between p ro je c ts  or firm s is hampered by the  

absence o f a gen e ra lly  accepted index. P ro d u c tiv ity  is not well 

defined at p ro je c t, s ite  and p lan t level. Most measurements 

have been concen tra ted  on the pa rtia l p ro d u c tiv ity  o f la b o u r, 

tha t is , o u tp u t pe r m an-hou r and e ffo rts  to develop in c re a s in g ly  

m eaningful p ro d u c tiv ity  measures in the co n s tru c tio n  in d u s try
g

seem to  be un reco rded .

C onstruc tion  la b o u r p ro d u c tiv ity  has long been a top ic 

o f conversa tion  among b u ild in g  c lie n ts .7 I t  is s t il l shrouded by 

con fus ion , m isunders tand ing  and c o n flic tin g  v iew po in ts o f 

cause and remedies. Loss o f labour p ro d u c tiv ity  is not on ly  a 

concern to the c o n tra c to rs  fo r  whom it means a decline in  the 

net p ro f i t ,  it  is also a concern  to the c lie n t because a decline 

in p ro d u c tiv ity  causes increase in the time necessary to complete 

the p ro je c t and the cos t. C onstruc tion  a c tiv itie s  are also 

slowed and the co n tra c to rs  overhead costs increase. Delay 

in com pletion lengthens the  period o f ow ner's  w ithho ld ing  o f 

con trac to rs  re te n tio n , th u s  increasing the  co n tra c to r's  cost o f 

fund ing  the w o rk . Works cap ita liza tion  period  is also increased 

by the delay in com ple tion.



In Kenya the problem s associated w ith  the loss o f labour 

p ro d u c tiv ity  are p re s e n t. However no a ttem pt has been made 

to in ves tiga te  the major causes o f v a r ia tio n s  and decline in 

labour p ro d u c tiv ity  on co n s tru c tio n  s ite . C ontractors are 

com plaining about the low o u tp u t from the  labour force . When 

ou tpu t is low, th is  re s u lts  in the c o n tra c to r  spending a la rg e r 

sum o f money than a n tic ip a te d , thus  re d u c in g  his fina l p ro f it .

Many b u ild in g  co n s tru c tio n  p ro je c ts  have been abandoned 

w ith  the  work ha lf-w a y  o r nearly  com pleted fo r various reasons. 

O ther p ro jec ts  have been delayed beyond the date o f com pletion, 

while o th e rs  have o v e rru n  the estim ated costs . M a jo rity  o f the 

causes o f the above problem s are e ith e r the  in a b ility  o f the 

co n tra c to r to fund  the w o rks  or poor p la n n in g  and s c h e d u lin g  

o f the w o rks . These can be traced back to the management o f 

the cons truc tion  firm  in v o lv e d . I t  is g e n e ra lly  accepted th a t 

management a c tiv itie s  p lay  a s ig n if ic a n t ro le  in in fluenc ing  

p ro d u c tiv ity  and hence the  need fo r management in the 

cons truc tion  firm  to im prove labour p ro d u c tiv ity  at site leve l.

I f  labour p ro d u c t iv ity  at s ite  leve l can be im proved, 

th is  im provem ent w ill be re flec ted  on the p ro d u c tiv ity  o f the 

cons truc tion  in d u s try  as a whole. From research ca rried  out 

in  B r ita in , the resu lts  suppo rted  the need fo r p ro d u c tiv ity  

im provement in the co n s tru c tio n  in d u s try  p a rt ic u la r ly  in house
g

b u ild in g . Increased p ro d u c tiv ity  can p ro v id e  v ita l bene fits  

tha t may be combined in a number o f w ays. For example, 

be tte r q u a lity  m ateria ls fo r  a bu ild ing  may be a ffo rded from  

the same monetary in ves tm en t; a lte rn a tiv e ly  based on im proved
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p ro d u c tiv ity  a b u ild in g  may be produced  w ith  less money. 

P ro d u c tiv ity  in the c o n s tru c tio n  in d u s try  tend to be poo rly  

supp o rted , though not due to a poor case fo r supp o rt to 

im proved p ro d u c tiv ity , because in fa c t the  c lie n t has a lo t to 

gain from  im proved p ro d u c t iv ity .  The advantages o f im proved 

p ro d u c tiv ity  must be communicated to th e  b u ild in g  c lie n t and 

the co n s tru c tio n  team a lik e . P ro d u c tiv ity  is in fac t g iven  g rea te r 

p r io r i ty  in o ther in d u s tr ie s  than in c o n s tru c tio n . Th is  p reva ils  

fo r many reasons, bu t m ain ly due to the  q u a lity  o f ou r 

know ledge concern ing the  process o f c o n s tru c tio n  on the  site  

and the  im portan t re la tio nsh ip  between the  co n s tru c tio n  process 

and d e s ig n .^

Th is  s tudy  sets ou t to in v e s tig a te  major causes

o f v a ria tio n  in labour p ro d u c tiv ity  on b u ild in g  co n s tru c tio n  sites 

in Kenya. This s tudy w ill t r y  to id e n t ify  what fac to rs  cause 

v a ria tio n  in labour p ro d u c tiv ity .  Among some o f the fac to rs  

often c ited  in lite ra tu re  are technical fa c to rs  and human fac to rs , 

all o f wh ich are under the  contro l o f the  management. T h is  

s tudy  w ill investiga te  to what e x ten t these fac to rs  predom inate.

S tudy  O bjectives

The p rim ary ob jec tive  o f the s tu d y  is to in ves tiga te  

the major causes o f va r ia tio n  in labour p ro d u c t iv ity  on b u ild in g  

co n s tru c tio n  sites in Kenya. The s tu d y  w ill a ttem pt:

( i)  to id e n tify  the technical fa c to rs  which a ffe c t

labour p ro d u c tiv ity  on co n s tru c tio n  s ites. I t  is 

recognised tha t some fa c to rs  w ill increase labour
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p ro d u c t iv ity  while o th e rs  w ill cause loss in 

labour p ro d u c tiv ity .

( i i)  to s im ila r ly  id e n tify  the  human fac to rs , th a t 

cause v a r ia tio n  in labou r p ro d u c tiv ity  on 

co n s tru c tio n  s ites.

( i i i )  to draw  conclus ions,on  the  im plications o f these 

fac to rs  on labour p ro d u c t iv ity  o f a firm  and 

the co n s tru c tio n  in d u s try .

( iv )  and to f in a lly  evaluate possib le  p ro d u c tiv ity  

im provem ent methods w h ich  the management o f 

the co n s tru c tio n  firm  can use w ith  the aim o f im­

p ro v in g  labour p ro d u c t iv ity  on the  cons truc tion  

s ites.

The s tu d y  hopes to shed some lig h t  on the  major causes 

o f loss in  labour p ro d u c tiv ity  on b u ild in g  co n s tru c tio n  s ites 

which are  w ith in  the c o n tro l o f the management. With the  

know ledge o f these fa c to rs , the management o f the cons truc tion  

firm  w ill be able to determ ine the a p p ro p ria te  steps it can take 

to remove those facto rs  which cause loss in labour p ro d u c tiv ity  

and implement the most e ffe c tive  approaches towards management 

o f the co n s tru c tio n  labour in o rd e r to obta in h igher

p ro d u c t iv ity .

The need fo r p ro d u c tiv ity  ana lys is  cannot be o v e r­

emphasized. P ro d u c tiv ity  measurement is a tool which y ie lds  

a series o f fig u re s  and ra tios  and w ith o u t ana lysis they are  

m eaningless. The ana lys is reveals what are  the causes o f
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p ro d u c tiv ity  increase o r  decrease, and leads to action to  improve 

p ro d u c tiv ity  th ro u g h  b e tte r  a llocation o f resources, im proved 

w o rk ing  methods and more e ffic ie n t u tiliz a tio n  o f inpu ts  to 

produce more o u tp u t o f  h ig h e r q u a lity .

The p ro d u c tiv ity  im provem ent shou ld  come from b e tte r 

u tiliz a tio n  o f availab le resources and fu lle r  u tiliza tio n  o f the 

p re va le n t w o rk ing  ca p a c ity . With p ro p e r ana lysis a manager 

should be able to increase o u tp u t w ith o u t necessarily  increas ing  

in pu ts  o r  maintain the level o f o u tp u t w ith  less in p u ts .

I t  is in tended th a t the  research w ill expose some o f 

the in h e re n t weaknesses in labour management practices in 

the Kenyan owned c o n s tru c tio n  firm s w h ich  have adverse e ffec t 

on the la bou re r's  o u tp u t. O ther in p u ts  a re  life less , whereas 

labour consists o f human beings capable o f  th in k in g , sub jec t 

to emotional flu c tua tion s  and above all possessing the a b il i ty  

to in nova te . Any a ttem pt to raise p ro d u c tiv ity  must take in to  

account how in d iv id u a l human beings react and in te ra c t.

On cons truc tion  s ites , especia lly  in  operations w h ich 

are la bou r in tens ive , labou r p ro d u c tiv ity  is more like ly  to be 

de term ined la rge ly  by w hat the w orkers do and th e ir  a ttitu d e s  

to w o rk , than what the machines do. Sometimes an im provement 

in techno logy is more than  o ffse t by  changes fo r the worse on 

the human side o f p ro d u c tiv ity  so th a t p ro d u c tiv ity  which should 

go up a c tu a lly  goes dow n. Thus it  is im pera tive  th a t a tte n tio n  

is paid to the human resource  in pu t even in times o f in nova tive  

advances in techno logy.
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The S tudy H ypothes is

The basic hypo thes is  o f th is  s tu d y  is tha t lack o f 

p rope r management by a cons truc tion  firm  is the main cause o f 

low labour p ro d u c tiv ity .  Tha t is to say, va ria tio n s  in labour 

p ro d u c tiv ity  are caused by  both techn ica l and human fac to rs  

w ith in  the  con tro l o f the management o f a co n s tru c tio n  f irm . The 

technica l facto rs  on a co n s tru c tio n  s ite  w h ich  a ffe c t the labour 

p ro d u c tiv ity  inc lude m ateria ls a v a ila b ility , tools a v a ila b ility ,  

q u a lity  o f raw m ateria ls, layou t o f the s ite , method and techn ique 

employed in perfo rm ing  the  task, com p lex ity  o f the b u ild in g , 

amount o f  work ava ilab le , the p lant and equ ipm ent used i.e .  

capacity  and percentage o f capacity u t il iz e d , amount o f necessary 

re d o -w o rk , and p lann ing  and scheduling o f jobs.

A p a rt from techn ica l facto rs  the o th e r fac to rs  which 

a ffe c t labour p ro d u c tiv ity  are the human fa c to rs . Though human 

fac to rs  are d if f ic u lt  to q u a n tify  o r to be expressed in m onetary 

term s, they are never the  less an im po rtan t determ inant o f labour 

p ro d u c t iv ity .  Labour, u n lik e  o ther in p u ts  in a co n s tru c tio n  

p ro jec t which are life less , consists o f human beings capable o f 

th in k in g , subject to emotions and possessing the a b ility  to innovate. 

The human facto rs  depend on the q u a lity  and the m otivation o f 

the labour force . Hence the co n tr ib u tio n  o f the labour fo rce  to 

p ro d u c tiv ity  resu lts  from the q u a lity  and m otiva tion . It then 

follows th a t both q u a lity  and m otivation are necessary and one 

cannot be a su b s titu te  to the o the r.
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There  are bas ica lly  fo u r labour va riab les  tha t a ffe c t 

q u a lity  o f  labour, namely e d u c a tio n /tra in in g , the physica l 

cond ition  o f the w o rke r, age-sex com position and the e f fo r t  

ac tua lly  exe rted  by the w o rk e r. The leve l o f education, 

experience , tra in in g  and in te re s t a ffe c t the  knowledge o f a 

la b o u re r. A w o rke r who has had a h ig h e r level o f education 

and tra in in g  in a p a r t ic u la r  c ra ft  o f in te re s t and also w orked 

fo r a long period in the c ra f t  is more know ledgeable in the  

c ra ft  th a n  another who has received l i t t le  o r no education , 

t ra in in g , experience and has lit t le  o r no in te re s t in  the c ra f t .  

The a p titu d e  and p e rso n a lity  o f a la bou re r a ffe c t his s k i l l .

S k ill is no t as a re su lt o f  know ledge; it is in a person. A 

w o rke r can e x h ib it g rea t s k ill in a c ra ft  a lthough  his education 

level is low er. The phys ica l cond ition  o f the  w o rke r is a ffec ted  

by his d ie t and preva lence o f diseases o f va rious so rts  such 

as m alaria , hookworms and o the r d e b ilita tin g  diseases. These 

diseases amongst o thers adverse ly  a ffe c t the physical 

cond ition  o f the w o rke r. Lack o f adequate food o r even 

unsu itab le  d ie t adve rse ly  a ffec ts  the worker, re s u ltin g  in a 

weak m alnourished person . The sex-age com position a ffec ts  

labour p ro d u c t iv ity .  C o nstruc tion  work is dominated by men 

because the task invo lved  is usua lly  s trenuous manual w o rk  

re q u ir in g  physica l s tre n g th . Thus the e f fo r t  exerted  by  the 

w o rke r in  c a rry in g  out h is  d u ty  depends on his physica l 

cond ition  and the sex and age.

U nders tand ing  p ro d u c tiv ity  and the labourers

a ttitu d e  towards his w ork must begin w ith  the basics o f w o rke rs
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m otiva tion . M otivation re s u lts  from  in te ra c tio n  o f the forces 

in the phys ica l cond ition s  o f the job , the  social cond itions and 

in d iv id u a l needs (S u item e is te r 1969). 10 I t  is the in te rac tio n  

o f all these fac to rs  p resen t on a co n s tru c tio n  site tha t w ill 

cause h igh  o r low m otiva tion .

The s tu d y  how ever recognizes th a t labour p ro d u c tiv ity  

is not the  same on all b u ild in g  co n s tru c tio n  sites because the 

techn ica l and human fa c to rs  may v a ry  from  site to s ite . Th is  

means th a t the needs and p r io r it ie s  o f f irm s  may re q u ire  change 

from time to time in w h ich case management practices shou ld  

be s u ff ic ie n tly  fle x ib le  and adaptive to the  changing needs.

The S tudy Area

The s tudy  area com prised o f five  case s tud ies. These 

were co n s tru c tio n  p ro jec ts  situated w ith in  Nairobi P rov ince . The 

five  p ro je c ts  selected were on-go ing  p ro je c ts , each managed by 

a d if fe re n t cons truc tion  f irm . Th is was to avoid dup lica tio n  as 

tak ing  two cons truc tion  s ites managed by the same firm  m ight 

not have g iven any clue as to the cause o f va ria tio n  in labour 

p ro d u c tiv ity .  The reason fo r th is  is because most lik e ly  the sites 

would be managed in a s im ila r manner by  the same team o f 

management.

The firm s from which the five  on -go ing  p ro jects  were 

selected comprised firm s reg is te red  w ith the M in is try  o f Public 

Works in  various ca tegories . The m in is try  re g is te rs  b u ild in g  

co n tra c to rs  in va rious categories, rang ing  from A to F, accord ing  

to the size and com p lex ity  o f the p ro jec t the firm
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can un d e rta ke . The size and com plex ity  o f the p ro je c t which 

a c o n tra c to r can un d e rta ke  is measured in  term s o f the cost 

o f the p ro je c t. The main reason fo r choosing c o n tra c to rs  

firm s o f  various sizes was tha t the techn ica l and human factors 

p resen t in th e ir  sites were like ly  to d i f fe r .

The five  p ro je c ts  selected consis ted  o f a v a r ie ty  o f 

both small and large b u ild in g  p ro jec ts . The reason fo r choosing 

a v a r ie ty  o f pro jects was th a t the management o f a small s ite 

w ill show some d iffe re n c e  from tha t o f a la rg e r one, though  

size alone is not the cause o f th is  d iffe re n c e . A ll the firm s  

selected were owned by Kenyans. The reason fo r  choosing 

Kenyan owned firm s was th a t the s tu d y  aimed at in v e s tig a tin g  

local b u ild in g  co n s tru c tio n  firm s and not m u ltina tiona l f irm s . 

M u ltina tiona l and in te rn a tio n a l firm s u su a lly  have a d if fe re n t 

set up which is more re la ted  to the hea dqua rte rs  in the mother 

c o u n try  than to the co u n tr ie s  in which th e y  opera te .

Nairobi Province was chosen as the  s tu d y  area fo r  the 

reason th a t, it  is easily accessible and hence poses no 

tra n s p o r t problems. The modes o f t ra n s p o r t  available included 

buses, "m atatus" and ta x is , to and from the sites th ro u g h o u t 

the whole day. The second reason was th a t the re  was more 

b u ild in g  cons truc tion  w ork being c a rr ie d  out in  th is  area 

as compared w ith  o ther areas. Projects o f all sizes and 

com p lex ity  can be id e n tif ie d  in Nairobi as it  is e xpe rienc ing  

rap id  u rban iza tion .

There is demand fo r res identia l b u ild in g s  to house the 

eve r increas ing  ru ra l im m igrants and the inc reas ing  popu la tion .
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This demand generates w o rk  fo r housing co n s tru c tio n  among 

o the rs . Factory and o ffic e  b u ild in g s  are also in demand to 

accommodate the in c rea s ing  labour fo rce . T h is  demand can only 

be met by  co n s tru c tin g  more new b u ild in g s  or expanding the 

e x is tin g  ones. T h is  is desp ite  the fac t th a t since 1981 the  

amount o f  b u ild in g  c o n s tru c tio n  w o rk  being ca rried  out has been 

d e c lin in g  as ind ica ted by the c o n tr ib u tio n  o f the co n s tru c tio n  

in d u s try  to the Gross Domestic P roduct (GDP) in the (Economic 

S u rvey  1983). The in d u s try  is s t il l com para tive ly  busy especia lly 

in  ra p id ly  g row ing areas like  the major towns in Kenya.

For each o f the f iv e  sites chosen fo r  in ve s tig a tio n , on ly 

the  two major a c tiv itie s  o f concre ting  and w a lling  were obse rved . 

The a c t iv ity  o f concre tin g  consisted o f a num ber o f tasks . The 

co n c re tin g  observed was th a t o f the g ro u n d  floo r slab. Basically 

the tasks invo lved inc luded  feeding the raw m aterials in to  the 

m ixer, m ix in g , t ra n s p o rt in g  the concrete to the po in t o f p lac ing , 

p lac ing and fin a lly  com pacting. There were va ria tions  in  the 

method and technique o f concre ting  depending on where the  placing 

is ta k in g  place and where special mixes are in vo lve d . The a c t iv ity  

o f w a lling  observed consisted o f the co n s tru c tio n  o f e x te rn a l walls. 

The a c t iv ity  walling consisted of va rious tasks i.e .  o f tra n s p o rtin g  

o f the b locks to po in t o f assembly, m ixing the m ortar and bedding 

the b locks . These two a c tiv itie s  were the samples o f a c tiv it ie s  

chosen to be used to measure labour p ro d u c tiv ity  on the

c o n s tru c tio n  s ite .
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The reason fo r  choosing these tw o ac tiv itie s  was tha t 

they are  common in  abou t a ll types o f b u ild in g  projects ca rried  

ou t in the  s tu d y  area. These two a c tiv it ie s  also take up a large 

p ro p o rtio n  o f the d ire c t w o rk  on the  co n s tru c tio n  site and thus 

a large p ro p o rtio n  o f s ite  labour, espec ia lly  concre ting . The 

most common form o f c o n s tru c tio n  to be found  in the s tu d y  area 

was tra d it io n a l load bea rin g  wall c o n s tru c tio n  and framed 

c o n s tru c tio n . In both  these forms o f co n s tru c tio n  a large 

p ro p o rtio n  o f co n c re tin g  and walling is c a rr ie d  ou t.

A no the r reason fo r  choosing conc re tin g  and w a lling  was 

tha t these two a c tiv itie s  are  labour in te n s iv e . They both  and 

especia lly  concre ting  re q u ire  all ca tegories o f labourers w hether 

u n s k ille d , sem i-sk illed  o r  sk illed  labou r. U nskilled  labour was 

read ily  availab le in  N a irob i area so the re  was no problem o f 

shortage o r sho rt s u p p ly . Skilled  labour was s till not re a d ily  

ava ilab le . Kenya's ra te  o f unemployment has risen sha rp ly  in 

recent years and in its  wake the c o u n try  has been experienc ing  

a d is tu rb in g  tre n d  w hereby thousands o f jobless "wananchi" 

(c itizens ) have been m ig ra tin g  from the ru ra l areas in to urban 

centres in search o f em p loym ent.11 The a v a ila b ility  o f casual 

employment on c o n s tru c tio n  sites has th e re fo re  been a h ig h ly  

welcome o p p o rtu n ity  o f easing the unemployment s itua tion  in the

urban areas.
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Scope o f The S tudy

The s tudy  o f la b o u r p ro d u c tiv ity  can be applied to  all 

human a c tiv itie s  and at e v e ry  level from  a sing le opera tion  to a 

whole in d u s try .  The leve ls  at which p ro d u c t iv ity  s tud ies can 

be ca rrie d  ou t in c o n s tru c tio n  range from  stud ies o f, s ing le  

opera tions, gangs, c o n s tru c tio n  processes, s ites, p rodu c tion  

shop or whole o rg a n iza tio n s . A t o the r leve ls  o f g rea te r 

g e n e ra lity  p ro d u c tiv ity  s tud ie s  can be a t the p ro d u c tiv ity  o f 

trades, p ro fess ions, genera l processes o r sector o f the in d u s try .

A t each o f the above levels, the stud ies can have 

d iffe re n t ob jectives o r a im s. Some o f these may be to id e n t ify  

levels o f p ro d u c tiv ity ,  to  analyse w o rk in g  methods o r to estimate 

the e ffe c t o f sociological fa c to rs . O thers may be concerned 

w ith  techn ica l issues such as the problem s o f obse rva tions , 

sampling o r v a r ia b il ity .  For the re su lts  o f  any p ro d u c tiv ity  

s tudy  to be com prehensib le to those not d ire c t ly  concerned 

w ith  the s tu d y  and be comparable w ith  o th e r s tud ies , i t  is 

im pera tive  tha t the s tu d y  accura te ly  de fines the circum stances 

to which i t  app lies.

Th is  s tudy  sets o u t to in ves tiga te  the technical fac to rs  

and human facto rs which a ffe c t labour p ro d u c tiv ity  on b u ild in g  

co n s tru c tio n  s ite . The s tu d y  w ill examine each case s tu d y  to 

determ ine the technical fa c to rs  and human fac to rs  p resen t and w ill 

then a ttem pt to f in d  the re la tio nsh ip  between labour p ro d u c tiv ity  

in the selected opera tions and those fac to rs  tha t are p re se n t.
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The s tu d y  however rea lises th a t w ith  the  amount o f funds  

available and the time lim it i t  is not poss ib le  to s tudy  all 

b u ild in g  opera tions in vo lve d  in a c o n s tru c tio n  p ro jec t.

The s tudy  w ill concen tra te  on exam in ing the e ffe c t o f 

those techn ica l fac to rs  and human fa c to rs  under the co n tro l o f 

the management o f the f irm . T h e ir e ffe c t on labour 

p ro d u c tiv ity  on each respec tive  s ite  is w hat is o f im portance to 

the s tu d y . The techn ica l and human fa c to rs  to be inves tiga ted  

have been id e n tif ie d  th ro u g h  lite ra tu re  rev iew  and th ro u g h  

p re lim in a ry  site v is its .

The s tudy  has been organ ized in to  five  chap te rs . The 

f i r s t  ch a p te r forms the in tro d u c tio n  to the  s tu d y . This chap te r 

includes the problem sta tem ent, the s tu d y  ob jec tives, the s tudy  

hypo thes is , the s tu d y  area, the scope o f s tu d y  and la s tly  the 

research m ethodology. The lite ra tu re  rev iew ed is d iscussed in 

chap te r two which forms the theore tica l fram ew ork on w h ich  th is  

s tudy is based. Th is  ch a p te r considers lite ra tu re  re la ted to 

the concept o f labour p ro d u c t iv ity ,  techn ica l factors and human 

fac to rs . Towards the end o f the ch a p te r these facto rs are  

th e o re tica lly  tied toge the r th ro ugh  management.

C hapter th ree  comprises an o u tlin e  o f management 

o rgan iza tion  o f a co n s tru c tio n  site as i t  re la tes to the case 

s tud ies . In chap te r fo u r the analyses o f the data co llected is 

ca rried  ou t and the re su lts  p resen ted . T h is  chap ter conta ins 

the summary of the fin d in g s  and th e ir  im plica tions on the
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co n s tru c tio n  in d u s try .  Recommendations w ith  respect to 

possible so lu tions app licab le  in the c o n s tru c tio n  in d u s try  as well 

as recommendations o f fu r th e r  areas o f research form the last 

p a rt o f th is  ch a p te r.

Footnotes appear a t the end o f each chap te r fo llow ing  

the o rd e r  in which they appear. Selected b ib liog raph y  appears 

a fte r  the  last ch a p te r.

The Research M ethodology

The s tu d y  was conducted th ro u g h  fie ld  s tu d y . T h is  

s ta rted  w ith  the p re p a ra tio n  o f ques tionna ires  fo r use in 

subsequent fie ld  s u rv e y s . There were tw o sets o f questionna ires 

one set was used to in te rv ie w  the management o f each o f the 

selected firm s and the o th e r was used to in te rv ie w  the laboure rs  

in vo lve d  in the a c tiv itie s  s tud ied . The aim o f the questionna ires 

was to g a th e r in fo rm ation  on the management and o rgan iza tion  

o f each o f the co n s tru c tio n  firm s by id e n tify in g  line of 

a u th o r ity  in the firm , personnel polic ies and o ther company 

policies d ire c t ly  a ffe c tin g  the labour fo rc e . The questionna ires 

appear as appendix B (1) and B( 2) .

The second p a rt o f the s tu d y  was fie ld  obse rva tions .

The fie ld  observa tions were ca rried  out on concre ting  ope ra tion  

in each s ite  fo r f ive  w o rk in g  days. The fie ld  observa tions were 

also c a rr ie d  out on w a lling  operations in each pro ject fo r  f ive  

w o rk ing  days. A data co llection form was developed fo r re c o rd ­

ing job ch a ra c te r is tic s , in p u ts , o u tp u ts , phys ica l w o rk ing  

co n d itio n s , equipm ent and tools used, techn ique  and method 

employed in the a c t iv ity ,  job layout and any delays or b re a ks .
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The s tanda rd  p ro ce d u re  on each s ite  was as 

fo llows. Appo in tm ents were made th ro u g h  the con trac to r to go 

to the selected s ite . A f te r  the  f i r s t  v is it  to the s ite  the 

c o n tra c to r was in te rv ie w e d  using the  re le v a n t questionna ire  

p re v io u s ly  p repa red . On the f ir s t  day on the site the obse rve r 

was also in tro d u ce d  to th e  foreman and the  supe rv iso r o f the 

a c tiv itie s  to be s tu d ie d . The foreman had been inform ed 

p re v io u s ly  o f the purpose  o f the o b s e rv e r. The obse rve r was 

then taken  round the  s ite , a fte r  w h ich she was shown the  

w o rk ing  d raw ings in the s ite  o ffice . The purpose o f the 

d raw ings  was to aid the obse rve r in  loca ting  and ske tch ing  the 

job la you t and the amount o f work at hand .

A t the ea rlies t possib le  time the labourers invo lved in 

the a c tiv it ie s  to be observed  were to ld  th a t the observe r was 

s tu d y in g  the method and techn ique o f la y in g  a concrete s la b / 

w a lling and also in te re s te d  in in te rv ie w in g  them. The 

in te rv ie w  would be on th e ir  personal views about cons truc tion  

w o rk ; th is  was done so as to avoid h o s t il ity .  The obse rve r 

made all possible e ffo r t  to p reven t the laboure rs  from th in k in g  

tha t she was su p p o rtive  o r  re lated to any management fu n c tio n . 

She made sure th a t they understood she was only obse rv ing  

the techn iques and the problem  it  poses. The labourers 

were fu r th e r  assured th a t the s tudy  was independent and tha t 

a ll the in fo rm ation  would be con fiden tia l and not g iven o r to ld  

to the em ployer. Th is  made it  possible fo r  the labourers to a ir 

th e ir  v iews fre e ly . With a ll the above assurance to the labour 

force the  obse rve r proceeded w ith  the data co llection .
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For each o f the f iv e  days the f ie ld  w ork was to be 

ca rrie d  o u t, the o b s e rv e r went about he r w ork  in the same 

m anner, a r r iv in g  some m inutes before the  w ork was scheduled 

to commence. The ob se rve r then noted the  site cond itions and 

the e x te n t o f w ork  p re v io u s ly  accom plished. The time the  

laboure rs  s ta rted  th e ir  w o rk  was reco rd e d . The obse rve r then 

noted the  number o f ope ra tives  c a rry in g  o u t each a c t iv ity ,  

re co rd in g  the num ber o f unsk illed  labou re rs  and the num ber o f 

sk illed  (masons) la b o u re rs .

The in fo rm ation  on the number o f sk ille d  and u n sk ille d  

labour in vo lve d  in the a c t iv ity  was ob ta ined from the foreman 

o r s u p e rv is o r. The ob se rve r then reco rded  the equipm ent and 

tools be ing  used, th e ir  num ber and ty p e , the  materials be ing 

used and th e ir  q u a lity  i .e .  whether d i r t y  o r clean, new o r 

second hand . A fte r  do ing  th is  she then sketched the job layou t. 

The o b s e rv e r also recorded the method by which the a c t iv ity  

was c a rr ie d  ou t; th is  consisted o f a b r ie f  d is c r ip tio n  g iv in g  the 

number o f tasks each a c t iv ity  was d iv id e d  in to  and the manner 

in which the labourers were d iv ided  up among these tasks .

Any b re a k  in the w o rk ing  day was recorded  and the d u ra tio n  

o f the b reak  noted down.

A t the com pletion o f the days w o rk  a fte r the w ork had 

stopped the  obse rve r noted the progress o f  the w ork ove r th a t 

o f the p rev ious  day and measured the am ount o f w ork c a rr ie d  

ou t. A ll the reco rd ings were done in the data collection fo rm . 

The o b se rve r then in te rv iew ed  the labou re rs  who may not 

have been in te rv iew ed  o ve r lunch hou r. Where the same
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laboure rs  were invo lved  th ro u g h o u t the s tu d y  pe riod , then  the 

in te rv ie w s  were on ly  c a r r ie d  ou t on the f i r s t  day alone.

The above d a ily  p rocedu re  ju s t o u tlin e d  was ca rrie d  out 

fo r  bo th  concre tin g  ope ra tion  and w a lling  ope ra tions . The 

co n c re tin g  opera tion  selected was co n c re tin g  o f the g roun d  floor 

slab, us ing  concrete 1 :2 :4  m ix. The w a lling  operation selected 

was c o n s tru c tio n  o f solid concrete block w a llin g . For th is  s tudy 

care was taken to select model a c tiv itie s  th a t can be c le a rly  seen 

and q u a lif ie d . Daily w o rk  accomplishments could be measured 

easily  and accu ra te ly . B o th  the a c tiv itie s  under obse rva tion  

could be broken down in to  a few d e fin ite  ta sks . T h is  allowed 

an ob se rve r to tra c k  down the o u tp u t.

The ease w ith  w h ich  observa tions were ca rrie d  o u t was 

fu r th e r  enhanced by minimal d ispers ion  o f the labourers on the 

co n s tru c tio n  site because the  work proceeded in specific  areas 

w ith  all the  men in the same area. Th is  was the case in both  

the selected a c tiv itie s . W ith the collected data , the analyses 

consisted o f determ in ing the  re la tionsh ip  between the techn ica l 

and human factors found on each s ite  to the  labour p ro d u c tiv ity  

on tha t s ite . This was done using a m u ltip le  regression model.

The s tudy however has realised th a t in both  the 

a c tiv itie s  under in v e s tig a tio n , both sk ille d  and unsk illed  labour 

was u t il iz e d . The ra tio  o f  sk illed  to u n sk ille d  labour in each 

o f the a c tiv itie s  va ried , the  same ra tio  also varied  from s ite  to 

s ite . For example on one s ite  the ra tio  o f  sk ille d  to u n sk ille d  

labour was 1:2 and in ano the r 1:3 in w a llin g . For the purpose
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o f w o rk ing  out the  to ta l num ber o f hours spent on the a c t iv ity  

i.e .  the labour hours to be used in the ca lcu la tion  o f the 

p ro d u c tiv ity  in dex , it  was found necessary to w e igh t the skilled 

labour.

Since the s k ille d  and unsk illed  la b o u r received d iffe re n t

levels o f pay, the hours worked were w e igh ted  by  re la tive

12value in  term s o f pay scales. In the s tu d y  the w e igh ting  

fac to r was based on the h o u rly  wage ra te  o f an u n sk illed  

c o n s tru c tio n  w o rke r as 1, the wage ra te  used was the c u rre n t 

minimum wage ra te  fo r  N a irob i area pub lish e d  in the c u rre n t 

issue o f the Jo in t B u ild in g  Council (JBC) p rice  lis t .  The wage 

ra te  pe r hou r fo r u n s k ille d  labour as p u b lish e d  in the above 

p rice  lis t  was taken to equal 1. The w e ig h tin g  fa c to r o f the 

sk ille d  labour was then ca lcu la ted . The w e ig h tin g  fac to r fo r 

a mason was calcula ted as fo llows:

W eighting fa c to r = Wage o f m a son /h r.___________
Wage o f u n s k ille d  la b o u r /h r .

The w e igh ted hours fo r the  mason was then  equal to num ber o f 

hours worked m u ltip lied  by  the w e igh ting  fa c to rs , and th is  was 

added to the unsk illed  labour hours w orked to a r r iv e  at the 

to ta l num ber o f hours w orked in the a c t iv i ty .  Th is  tota l was 

used in the ca lcu la tion o f the labour p ro d u c tiv ity  index fo r  

each respective  a c t iv ity .

The reason fo r us ing  the c u rre n t wage ra te  in the  

ca lcu la tion  o f the w e igh ting  facto r was because it  is a fa ir  

estimate o f how much the co n trac to r spent on each sk illed
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labourer as compared to the  unsk illed  and thus  i t  was assumed 

it  showed the c o n tr ib u tio n  o f the sk ille d  la bou re r to the o u tp u t 

as compared to th a t o f the  u n sk illed  la b o u re r.

The s tu d y  also rea lised  th a t w ea the r could cause 

va ria tio n  in  labour p ro d u c t iv ity  on a c o n s tru c tio n  s ite .

Depending on the w eather cond itions loss in  labour p ro d u c tiv ity  

may be e xpe rienced . D u rin g  extrem ely inclem ent weather 

such as flo o d in g , c o n s tru c tio n  work cou ld  a ll toge ther g r in d  to 

a h a lt. Weather was th u s  held constant b y  conducting  the  

s tudy  w ith in  the same pe rio d  when the w ea the r was assumed to 

be co n s ta n t, i.e .  d u r in g  the  d ry  season.

A n o th e r fa c to r w h ich  the s tu d y  rea lized  could cause 

va ria tio n  in  labour p ro d u c t iv ity  on c o n s tru c tio n  s ites was th e ir  

geograph ica l d ispe rs ion . Geographical d isp e rs io n  may cause 

va ria tio n  in  labour p ro d u c t iv ity  on sites located in d if fe re n t 

regions due to such fac to rs  as in fra s tru c tu re  e x is tin g  in the 

reg ion , employment rate and materials a v a ila b il ity  among o the rs .

The e ffe c t o f geographica l d isp e rs io n  was held cons tan t. 

Th is was possible by se lec ting  all the p ro je c ts  from the same 

geograph ica l reg ion . N a irob i Province a lone was chosen in an 

attem pt to  remove the e ffe c ts  o f geograph ica l d ispers ion  o f the 

sites from  among the lis t o f possible causes o f va ria tio n  in  

labour p ro d u c tiv ity  on cons truc tion  s ites.

The data obta ined from the fie ld  s u rv e y  and the 

ques tionna ire  was analysed using s ta tis tic a l methods.
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The method which was used in th is  s tu d y  is m ultip le  

reg ress io n . The concep tua l p ro d u c tiv ity  model in th is  s tu d y  

took the form o f m u ltip le  regression  func tion  expressed as 

fo llow s;

y -  f ( xr  ................

assuming a linea r re la tio n s h ip  ex is ts  between y and 

X j,  x 2 .................., x , then  it  can be expressed as

y = a + b . x ,  + b ~ xn + ...................... + b x7 1 1 2  2 n n

where, y = labour p ro d u c t iv ity  per man hou r

a = cons tan t re p re se n tin g  minimum p ro d u c tiv ity  o r  

the y in te rc e p t.

b ^ . . . b  = p a rtia l regression  coe ffic ien ts

x^ —  x n = independen t variab les assumed to a ffe c t 

labour p ro d u c tiv ity .

The x va riab les  are those assumed to be the  most re leva n t 

q u a n tifia b le  independent variab les a ffe c tin g  labour p ro d u c tiv ity .

Thus, i f  it  can be established th a t a re la tionsh ip  e x is ts  

between any o f the independent va riab les and the labour 

p ro d u c tiv ity ,  a model can be developed. T h is  model can be 

used to id e n tify  the va riab les  which cause e ithe r an increase 

o r decrease in labour p ro d u c tiv ity .  The same model can ra n k  

these va riab les  in the o rd e r  o f th e ir  im portance, and can also 

te ll us the  m agnitude o f the  e ffec t on p ro d u c tiv ity  o f each

va riab le .
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In th is  s tu d y  th e re  w ill be fo u r regress ion  models.

In the f i r s t  model, la bou r p ro d u c tiv ity  in  concre ting  

a c t iv ity  w ill be reg ressed  aga inst the techn ica l facto rs 

a ffe c tin g  the p ro d u c t iv ity  in co n c re tin g . In the second model, 

labour p ro d u c t iv ity  in w a lling  w ill be regressed aga inst 

techn ica l va riab les  a ffe c tin g  p ro d u c tiv ity  in w a lling . In the 

th ird  model labour p ro d u c t iv ity  in co n c re tin g  w ill be 

reg ressed  aga inst human fac to rs  o f p ro d u c t iv ity .  The last 

model and the fo u r th  one, labour p ro d u c tiv ity  in w a lling  

w ill be regressed aga ins t human fac to rs  o f p ro d u c tiv ity .

The re la tio n sh ip  between the independent and the  

dependent va riab les  in the  above models w ill be tested a t the 

95% confidence leve l, a llow ing  fo r 5% e r ro r .  The nu ll 

h ypo thes is  states th a t th e re  is no re la tio n sh ip  between labour 

p ro d u c t iv ity  and the techn ica l or human facto rs  as the case 

may be. On the o the r extrem e the a lte rn a tiv e  hypo thes is  

states th a t there  is a causal re la tionsh ip  between labour 

p ro d u c t iv ity  and techn ica l/hum an fa c to rs . A t the above 

confidence level the hypotheses w ill be accepted o r re jected 

using the  F s ta tis tic .  A comparison w ill be made between the 

F -va lues obtained from the com puter p r in to u t  o f the 

reg ress ion  models, re fe rre d  to as ca lcu la ted F values,
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and the F value ta bu la te d  in Neave's s ta tis tic s  table at 

app rop ria te  degrees o f freedom .
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

In tro d u c tio n

T h is  chap te r rev iew s the li te ra tu re  re la ted to labour 

p ro d u c t iv ity  and its  measurement in  g en e ra l. It discusses 

fac to rs  th a t a ffe c t p ro d u c t iv ity ,  bo th  techn ica l and human, 

and makes re fe rences as to the re levance o f these facto rs  to 

the co n s tru c tio n  in d u s try .  For ease o f re fe rence , the chap te r 

is d iv id e d  in to  th re e  sections namely; the  concept o f 

p ro d u c t iv ity ,  human fa c to rs  o f p ro d u c t iv ity  and technical 

fac to rs  o f p ro d u c tiv ity .

The Concept o f P ro d u c tiv ity

Few concepts can be sub ject to as many d iffe re n t 

d e fin it io n s  and in te rp re ta tio n s  as the term  p ro d u c tiv ity . I t  

is g e n e ra lly  accepted th a t the concept o f p ro d u c tiv ity  invo lves 

the re la tio n sh ip  between in p u ts  and o u tp u ts , bu t th is  concept 

eludes p rec ise  d e fin it io n . Dunlop, J. and D ratchenko, V . 1 

noted th a t the term  p ro d u c tiv ity  even when modified by 

ob jec tives , is s t ill ra th e r b road . D iffe re n t measurements w ith  

the same name are poss ib le , and a v a r ie ty  o f figu res  are in fac t 

p u b lished . This makes i t  necessary fo r a ll who discuss
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p ro d u c tiv ity  to make it  as c lea r as possible what it  is they are 

ta lk in g  abou t and what the measurements mean.

P ro d u c tiv ity  in the sense o f o u tp u t compared w ith 

in pu ts  re la tes  to a whole fam ily  o f concepts ra th e r than to any 

specific  member o f th a t fa m ily . Almost any comparison o f 

o u tp u t w ith  in p u t is covered by it .  O u tp u t may be defined 

in va rious ways, how ever, and in p u t maybe measured by one 

fac to r o r ano the r o r by severa l facto rs  in com bination.

F u rth e r, p ro d u c tiv ity  may be the re la tio n sh ip  between o u tp u t 

and the in p u ts  o f one fa c to r, a ll o the r fac to rs  being kept 

constant as in  an expe rim en t under co n tro lle d  cond itions, o r 

it  may be o u tp u t and the in p u t  o f one fa c to r w ith  changes 

occu ring  in  all o the r fa c to rs . S till fu r th e r  p ro d u c tiv ity  may 

be the re la tio n sh ip  between increm ent in o u tp u t associated 

w ith  the a d d itio n  o f one u n it  o f a g iven fa c to r  o f p rodu c tion , 

tha t is , it  may be "ave rage" o r "m a rg in a l". Thus economists 

w r it in g  on the  theo ry  o f m arg ina l p ro d u c tiv ity  use the term 

qu ite  d if fe re n t ly  from s ta tis tic ia n s  who compute ind ices  o f 

p ro d u c t iv ity .

From the above, th e  use o f the term  p ro d u c tiv ity  relates 

the volume o f o u tp u t to in p u t where the o u tp u t fig u re  may be 

measured in  physica l un its  o r  va lue. In p u t is in most cases 

lim ited to la b o u r, hence the  use o f the term  labour p ro d u c tiv ity .  

This term is used when the  p roduc tion  is considered in 

re la tion  to the  in p u t fac to r labour.

The O rganiza tion fo r  European Economic C o-operation
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( 1955) came up w ith  th re e  c le a rly  d e fin ed  labour p ro d u c tiv ity  

concepts: spec ific  p ro d u c t iv ity ,  to ta l p ro d u c t iv ity  and the  net

p ro d u c tiv ity  o f a fa c to r. P ro d u c tiv ity  measurement is seen to 

fa ll und e r e ithe r o f the above th ree  concep ts . Specific 

p ro d u c tiv ity  is ob ta ined i f  p rodu c tion  is considered in re la tion  

to a g ive n  facto r so th a t:

P roduc tion
Specific p ro d u c t iv ity  = ------------------------------

o f labour V is ib le  labour

Total p ro d u c tiv ity  on the  o the r hand may be defined as the 

re la tio nsh ip  between the volume o f p ro d u c tio n  and the to ta l 

volume o f labour inc luded  in the production cycle so th a t:

P roduction
Total p ro d u c tiv ity  labour = -----------------------------

To ta l labour

(V is ib le  and inco rpo ra ted )

Total p ro d u c tiv ity  can be linked to the spe c ific  p ro d u c tiv ity  o f 

the va rious  factors and rep resen ts  th e ir  w e igh ted average.

Net p ro d u c tiv ity  o f  labour is d e fin ed  as the ra tio  o f 

net p ro d u c t which is p roduced , less e x te rn a l force to v is ib le  

labour so th a t:

Net P roduct (P roduction
Net p ro d u c tiv ity  o f  labour = — E xte rna ] Force)--------------

V is ib le  labour

The foregoing p ro d u c tiv ity  concepts re la te to in d u s try  

in general and not sp e c ifica lly  to the co n s tru c tio n  in d u s try .  

There is no absolute d e fin it io n  o f p ro d u c t iv ity  re la ted to the 

co n s tru c tio n  in d u s try . B u t fo llow ing a s im ila r pa tte rn  o f

2
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d e fin itio n s  to those used in  o the r in d u s tr ie s  it  is possible to 

a rr iv e  a t a w o rk ing  d e f in it io n  o f c o n s tru c tio n  p ro d u c tiv ity .

An a ttem pt to a r r iv e  at w o rk in g  d e fin it io n  o f 

co n s tru c tio n  p ro d u c tiv ity  has been p ro v id e d  by Shaddad and 

P iltche r (1984)3 :

P ro d u c tiv ity  is the m agnitude o f p roduc tiveness ; 
the amount o f  o u tp u t p roduced by a u n it o f 
p ro d u c tive  fa c to r  per u n it  o f va rious  in p u ts , 
w ith  a ll o th e r fac to rs  o f p ro d u c tio n  considered 
as va riab les , w here one o r more o f these 
fac to rs  are he ld  cons tan t, i t  w ill be sta ted.

T h is  is a broad d e fin it io n  which can include all the  

co n s tru c tio n  process va ria b le s  and the p ro d u c tive  facto rs  to 

make possib le  the estab lishm ent o f a cause -  and e ffec t 

re la tio n sh ip  between them . However i t  p rov ides an approxim ate 

d e fin it io n  o f p ro d u c tiv ity  re la ted to the c o n s tru c tio n  in d u s try  

g iven the  d ive rse  na tu re  o f fac to r in pu ts  requ ired  fo r a g iven  

u n it o f labour o u tp u t.

In th is  s tu d y , i t  has been found necessary to adopt 

th is  as a w o rk ing  d e fin it io n  o f co n s tru c tio n  p ro d u c tiv ity , and 

the u n it  o f p ro d u c tive  fa c to r  in th is  s tu d y  is the labour.

Labour p ro d u c tiv ity  in th is  s tudy  th e re fo re  w ill be taken to 

mean the  amount o f o u tp u t produced by a u n it o f labour pe r 

u n it o f va rious  in pu ts  w ith  all o the r fac to rs  o f p roduc tion  

held co n s ta n t. T h is  d e fin it io n  w ill be s u ffic ie n t since the  

s tudy seeks to estab lish  the re la tionsh ip  between labour 

p ro d u c tiv ity  and human fa c to rs , o r techn ica l fac to rs , and not 

the re la tio n sh ip  between labour p ro d u c tiv ity  and o the r fa c to rs



o f p ro d u c tio n .

Labour P ro d u c tiv ity  Measurement

The e ffo rts  to deve lop  in c re a s in g ly  meaningful

p ro d u c t iv ity  measure in  the  c o n s tru c tio n  in d u s try  seems to be 
4

u n re co rd e d . I t  is also found th a t p ro d u c tiv ity  measurement 

is not well de fined at bo th  p ro je c t, s ite  and p lan t leve l. The 

most im p o rta n t th in g  to consider when se lecting  a 

p ro d u c t iv ity  measurement is the re levance o f the ra tio  obtained 

from th e  measurement to  the needs o f the  s tudy  and w hether 

i t  is the  most m eaningfu l fo r the purpose  o f the s tu d y .

P ro d u c tiv ity  measurement can be ca rrie d  ou t at 

na tio na l, sectoria l o r f irm  leve l. A t each level the methodology 

may be d iffe re n t to s u it the  s itu a tio n . In  th is  s tudy  

p ro d u c t iv ity  measurement w ill be o f a techn ica l na tu re  a t the 

firm  le v e l. The main problem  in m easuring p ro d u c tiv ity  in 

th is  respec t is the problem  o f choosing a measure o f 

q u a n tita tiv e  resu lts  o f p ro d u c tio n . The measure may be a 

phys ica l u n it,  a s tanda rd  u n it,  to ta l p rod u c tio n  expressed in 

com parable p rices, commodity p roduc tion  (p ro duc tion  earm arked 

fo r sale by the e n te rp r is e  at comparable p r ic e s ), net 

p ro d u c tio n  at com parable p rices, p ro d u c tio n  expressed in  terms 

o f w o rk in g  time and p ro d u c tio n  expressed in terms of 

cons tan t wages.

" In  many cases the app lica tion o f on ly one measure is 

in s u ff ic ie n t,  and two, th re e  or fo u r measures have to be 

selected to throw  lig h t on the problem from  d iffe re n t angles 

so th a t a com prehensive analysis o f the dynamics o f labour
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p ro d u c tiv ity  can be made on tha t b a s is ."  However fo r  the 

purpose o f th is  s tu d y  th e  app lica tion  o f one measure w ill be 

s u ff ic ie n t.  The measure app lied w ill be the  physica l u n it  o f 

p roduc tion  since the  s tu d y  aims at f in d in g  ou t the causes o f 

the v a r ia tio n  in labour p ro d u c t iv ity .  The  measure o f o u tp u t 

w ill be the  phys ica l o u tp u t while th a t fo r  labour w ill be the 

v is ib le  labour measured in  terms o f m anhours w orked.

The methods o f m easuring labour p ro d u c tiv ity  have

been found  to d if fe r  g re a tly  in de ta il a cco rd ing  to the aim in
2view . The European Economic Community (1955) has 

considered two main categories o f p ro d u c tiv ity  measurements. 

The f i r s t  is the measurement o f Economic cha rac te r and the 

second is the measurement o f a techn ica l ch a ra c te r. The 

p r in c ip le  aim o f the second is to b r in g  o u t d iffe rences in  

p ro d u c tiv ity  as between in d iv id u a l firm s . I t  is the second 

measure which is o f re levance to th is  s tu d y .

But a general observa tion  is th a t most methods o f 

measurement ac tua lly  seem to almost all fa ll w ith in  a common 

plan co ve rin g  fo u r successive stages. The fou r stages 

inc lude ; de term in ing  the scope o f the s tu d y , measuring 

p roduc tion  and its  c o n tr ib u to ry  fa c to rs , co llec ting  basic data 

and p resen ting  it  and f in a lly  in te rp re t in g  the re su lts . In 

de term in ing  the scope o f the s tu d y , the time and space lim its  

w ith in  which data is to be collected is f ix e d . The fie ld  o f 

a c t iv ity  to be s tud ied  at p lan t level can be determ ined a t th is  

stage and the exact na tu re  o f the in fo rm a tion  re q u ire d . In an 

in ves tiga tio n  o f the techn ica l type it  is essentia l to w ork on a

UNIVERSITY OF NAIROBI
l ib r a r y
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re p re se n ta tive  sample because the aim is p r in c ip a lly  to b r in g  

ou t d iffe re n ce s  in p ro d u c t iv ity  as between firm s . Such stud ies 

are m ostly lim ited to  few er than tw e n ty  f irm s .

Once the scope o f  the s tu d y  is de te rm ined , the nex t 

stage fo llow s, which in vo lve s  measuring p ro d u c tio n . A t th is  

stage i t  is necessary to set the u n its  in  which p roduc tion  

and its  fac to rs  are to be expressed in . The physica l labour 

u n it is norm ally  based on time ( a yea r, a day, an hour o r 

one m inute) and is always assumed th a t th e  same period o f 

time is equ iva len t fo r  a ll classes o f wage ea rne rs . Armed w ith  

the u n its  o f measurement the next stage is the co llection o f 

basic d a ta . Basic data is obtained e ith e r from  ex is tin g  data or 

d ire c t measurements th ro u g h  observa tion  and special account 

kept by  firm s ; the p resen ta tion  and in te rp re ta tio n  o f re su lts  

is a m a tte r o f choice depending on the ob jec tives  o f the s tu d y . 

Results may be expressed in form o f a fra c tio n  i.e .  the 

inve rse  o f the p ro d u c tiv ity  o f the fa c to r. In a s tudy  o f 

techn ica l na tu re , an a ttem pt is o ften  made to exp la in  the 

reasons fo r  any d ive rg enc ies  revealed.

I t  is realized th a t the measurement o f labour 

p ro d u c tiv ity  in th is  s tu d y  is d ire c t and o f a technical na tu re . 

The fo u r  stages ou tlined  above re fe r  to genera l ch a ra c te ris tic s  

o f d ire c t p ro d u c tiv ity  measurement method as seen by European 

Economic Commission. T h is  is in re fe rence  to the m anu factu ring  

in d u s try , and hence fo r it to app ly jn the cons truc tion  in d u s try  

there  is the need to m odify  the method to s u it the cond ition

in c o n s tru c tio n  s ites .
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The Human Factors

In  a ttem p ting  to im prove labour p ro d u c tiv ity  most 

a ttem pts have conce n tra ted  on techno log ica l improvements 

designed to reduce labour man ho u rs . C e rta in ly  th is  emphasis 

on im p ro v in g  c o n s tru c tio n  equ ipm ent, methods and m ateria ls 

have g re a t ly  assisted m odern day c o n s tru c tio n . U n fo rtu n a te ly , 

com plex techno logy has generated a fe e lin g  tha t management 

action p roduce  a minimal and ill-d e fin a b le  e ffec t on labour 

p ro d u c t iv ity .  For th is  reason, the s tu d y  o f management 

s tra te g ie s  on labour p ro d u c tiv ity  in the co n s tru c tio n  has
g

u n d e rs ta n d a b ly  been la rg e ly  neg lected.

I t  is w o rth  no tin g  tha t c o n s tru c tio n  labour u n lik e  

o the r in p u ts  has life  and is capable o f th in k in g  and innova tion . 

Management must then act on the human fac to rs  in o rd e r to 

in fluence  labour tow ards the o rgan iza tiona l goal o f the com pany. 

For the management to act on the human fac to rs , f ir s t  and 

forem ost i t  should be in a position to und e rs tand  them and the 

fac to rs  on which they depend. Th is  is necessary in o rd e r to 

devise a p ro d u c tiv ity  im provem ent s tra te g y  which w ill be 

success fu l. It is gen e ra lly  assumed th a t the human fac to rs  

re su lt from  the q u a lity  o f  labour and the  m otivation o f la b o u r .7

Measures o f Q ua lity  o f Labour

I t  is u n iv e rs a lly  recognised tha t the  q u a lity  o f labou r
O

a ffec ts  w o rke rs  p ro d u c tiv e  perform ance. I t  has also been
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recognised th a t th e re  are  basica lly  fo u r la bou r variab les th a t 

a ffe c t q u a lity  o f la bou r, namely e d u c a tio n /tra in in g , the 

phys ica l cond ition  o f the w o rke r, age-sex composition and 

fin a lly  the  e f fo r t  a c tu a lly  exerted  by  the  w o rke r. These fou r 

va riab les  can be taken  as the measures o f the q u a lity  o f

labou r. Though these a p p ly  to in d u s try  in genera l, the re  does 

not seem to be any reason why the same should not be app lied 

to the c o n s tru c tio n  in d u s try  and s p e c ific a lly  to the cons truc tion  

s ite . Th is  is because q u a lity  is a basic requ irem en t in

labour no m atter where i t  is used.

S u ite rm e is te r (1969)7 suggested th a t the a b ility  o f 

labour re s u lts  from the knowledge and s k il l  possessed. 

Knowledge , he fu r th e r  stressed is a ffe c ted  by education, 

t ra in in g ,  experience and the in te re s t o f the  w o rke r in h is  job. 

Shen and S u ite rm e is te r have also emphasized the im portance o f 

education  and tra in in g  as in g re d ie n ts  fo r  good q u a lity  labou r. 

T h ro u g h  education and tra in in g , im proved p ro d u c tiv ity  o f the 

w o rke rs  can be ach ieved.

Since tra in in g  and education are the  main measures o f 

the q u a lity  o f labour in in d u s try  there  does not appear any 

evidence th a t the same is not the case on the co n s tru c tio n  s ite . 

The o th e r measures o f q u a lity  o f labour w h ich  are im po rtan t 

in the co n s tru c tio n  in d u s try  are the p hys ica l cond itions o f  the 

w o rke r, and the sex-age com position. The  e ffo r t  exe rted  by 

the w o rke r depends on the physica l co n d itio n  and the sex-age 

com position. Thus the e f fo r t  exerted  by  the w o rke r in its e lf  

should not be taken as one o f the measures o f the q u a lity  o f



labour.

E ffects o f  Q ua lity  o f Labour on P ro d u c tiv ity

T ra in in g  is proposed by many as a s ig n ifica n t i f  not 

the most s ig n if ic a n t fa c to r to success fu lly  im prov ing  p ro d u c tiv ity . 

Much li te ra tu re  e x is ts  on tra in in g  o f workers a t all leve ls. But 

th is  s tu d y  w ill conce n tra te  on the basic tra in in g  o f the 

c o n s tru c tio n  labour as i t  a ffe c ts  the p ro d u c tiv ity  o f the 

c o n s tru c tio n  w o rke r d ire c t ly  invo lved in the  p roduction  o f the 

b u ild in g  and not management tra in in g . The lite ra tu re  review ed 

here is th e re fo re  re la ted  to the tra in in g  o f  the w orkers and 

the ro le  o f the management o f the firm s in  tra in in g .

T ra in in g  and development o f manpower to p rov id e  the 

s k ill th a t w ill enable them to work more e f f ic ie n tly  is an 

im po rtan t p a rt o f p ro d u c t iv ity  im provem ent. T ra in in g  in th is  

sense is taken to mean the  acquisation o f knowledge which was 

p re v io u s ly  absent, and w h ich  is necessary to achieve the 

change re q u rie d  in the w o rk e r. T ra in in g  must have a purpose 

i f  it  is to  be o f any use to  the w o rke r and the management.

The tra in in g  programme shou ld  be ta ilo re d  to f i t  the tra in in g  

needs o f the company, a f te r  an in ve s tig a tio n  in to  the tra in in g  

needs o f the company has been ca rried  o u t.

T ra in in g  o f w o rke rs  can take place at three levels

depend ing  on the requ irem en ts  o f the com pany. Th is  is

tra in in g  o f the management s ta ff, tra in in g  o f s u p e rv iso ry  s ta ff

and tra in in g  o f the w o rke rs . The tra in in g  o f w orkers in vo lves
9

the fo llow ing  fou r main stages :
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i l )  A p p re c ia tio n  fo r  sen ior managers to enable

them to d ire c t  and use the  sk ills  acqu ired  by 

the sub o rd in a te s .

( i i )  Basic t ra in in g  genera lly  in  the classroom to  

g ive  a c le a r und e rs tan d ing  o f the techn ique  or 

s k il l at a th e o ry  leve l.

( i i i )  P ractica l t ra in in g  g e n e ra lly  in the classroom to 

acqu ire  the  basic s k il l o r use o f techn ique  and 

f in a lly ;

( iv )  On the job  tra in in g . Th is  invo lves co n tin u in g  

guidance and in s tru c tio n  b y  supe rv iso rs  and 

managers in  the day to day use o f the new 

s k i l l .

From experience i t  would in  many cases seem th a t the 

problem w ith  tra in in g  is no t the course co n te n t, b u t ra th e r  

how management perce ives and provides fo r  tra in in g  needs.

With a p ro p e rly  es tab lished  tra in in g  departm ent which can 

c a rry  o u t tra in in g  needs su rvey and implement tra in in g  

programmes re levan t to the  needs, then im provem ents in the 

p ro d u c tiv ity  o f the w o rke rs  can be expected . Relevant 

tra in in g  w ill thus re s u lt in  increased p ro d u c tiv ity  in 

c o n s tru c tio n  firm s where tra in in g  is p rov id ed  fo r im provem ent 

o f the q u a lity  o f the la b o u r.

The o the r fac to rs  which determ ine q u a lity  o f labour 

are educa tion , phys ica l cond itions o f the w o rke r and the  

sex-age com position. Education can not be over em phasized, since
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the h ig h e r the education leve l the b e tte r  the  q u a lity  o f the 

labour fo rc e . I t  would th e n  follow th a t w ith  a well educated 

labour fo rce  increased p ro d u c t iv ity  would be expected. The 

level o f education a w o rk e r has usua lly  determ ines the k in d  

o f employment w hich he can ob ta in . A person w ith  o rd in a ry  

level education  w ill not fin d  i t  very d i f f ic u l t  to get employment 

in the m anu fac tu ring  sec to r o r the pu b lic  serv ice  secto r. Th is 

leaves a ll those persons w ith  lower levels o f  education than  

the above and those who have not had any formal education to 

seek employment on the s ites* Th is means th a t on the co n s tru c tio n  

sites most o f the labou r force has got v e ry  li t t le  or no

formal education  at a ll, b u t  th is  does not im p ly  tha t such persons

cannot be tra ined  e ffe c tiv e ly  to do va rious  tasks on the s ite  

which do not requ ire  much formal educa tion .

The physica l co n d itio n  o f the  w o rke r depends on 

several fa c to rs . These fa c to rs  are, d ie t, s ta te  of mind and the 

absence o f diseases. The last two fac to rs  are not serious

w ith  the co n s tru c tio n  w o rk e rs , and espec ia lly  those w o rk ing  in 

N a irob i. The reason fo r th is  is th a t the re  are enough p u b lic  

medical se rv ices in N airobi and so i t  is easy to get trea tm ent 

fo r any a ilm ent. The s ta te  o f mind is im po rtan t fo r any w o rke r,

b u t it can be assumed th a t once a person has set to do a

ce rta in  job then his o r he r m ind is on it .

The d ie t is a c ru c ia l fac to r de te rm in ing  the phys ica l 

cond ition  o f any w orker, be it  a manual w o rke r or a c le rk  in  an 

o ffice . A h u n g ry  man cannot work p ro p e r ly .  The ILO re p o r t 

(1960) ^ said tha t inadequate d ie t, w rong d ie t and even



-  H2 -

lack o f enough food was a concern in A fr ic a , which rea lly  a ffec t 

the p ro d u c tiv ity  o f the w o rk e r . M a ln u tr it io n  can then be said 

to cause a decrease in the  p ro d u c tiv ity  o f  the w orkers.

I t  is th e re fo re  e v id e n t tha t a labou r force w ith  good 

physica l cond itions  is expected  to be more p ro d u c tive  than  one 

which is opposite . On th e  sex-age com position, th is  a ffe c ts  

p ro d u c tiv ity  because the human male and female are d is tin c tiv e ly  

d iffe re n t in  terms o f the phys ica l s tre n g th  which each can 

e x e rt. The  male species is phys ica lly  s tro n g e r and can handle 

manual w o rk  b e tte r than the  female. Thus men w orkers on a 

co n s tru c tio n  s ite are more p ro d u c tive  than th e ir  women c o u n te r­

p a r t.  The  age o f the w o rk e r also a ffec ts  the  q u a lity . V e ry  

old men above the age o f fo u r ty  and v e ry  young boys are  

not as p ro d u c tiv e  as those between the age o f 20 and 40 years . 

One reason fo r th is  is the  s tre n g th  associated w ith  each age. 

V ery  young  persons are no t s trong  enough fo r phys ica lly  

e xe rtin g  w ork  because th e y  have not ye t developed the 

endurance . V ery  old men on the o the r hand are too fra il to 

handle such w ork .

M otiva tion

In o rd e r to und e rs tan d  the la bou re r's  a ttitu d e  tow ards 

his w o rk , one must beg in w ith  the basics o f w orkers m otivation . 

The f i r s t  step is to de fine  what m otivation is . Human 

motives are  based on needs whether consciously o r subcon- 

consciously fe lt.  These needs va ry  in in te n s ity  and overtim e, 

in d if fe re n t  in d iv id u a ls . Human m otivation can thus be best



unders tood  in term s o f the  needs expe rienced  and the d iffe re n t 

means b y  which these needs are s a tis fie d . When a need is 

aroused, an in d iv id u a l develops a d r iv e  tow ards a goal o r  

in c e n tiv e . This process by  which b eh av io u r is energ ized 

is called m otiva tion .

Theories o f M otiva tion

Many management th e o ris ts  have come up w ith  d if fe re n t 

theories on m otiva tion . T h is  stems from the  fact th a t th e re  

are so many d iffe re n t ways to view human m otiva tion . The 

d if fe re n t  th e o ris ts  and researchers o ften  sound as though  they 

are dea ling  w ith  e n tire ly  unre la ted  sub jec ts  and e x h ib it a 

tendency to tre a t a s ing le  aspect o f m o tiva tion  as though it  

were the  whole, o r as th o u g h  it  were the o n ly  p a rt tha t re a lly  

m a tte rs .

In  th is  section the  various m otiva tion  theories w ill be 

rev iew ed . These w ill be the more fundam enta l theo ries . The 

reason fo r  th is  is because many la te r theo ries  are based on 

the e a r lie r  theories. In the  review , its  aimed to show th a t a 

number o f d iffe re n t theo ries  can all be v a lid  since they lead 

to p ra c tica l outcomes. I t  is realised tha t a knowledge o f 

m otiva tion  theory p rov id es  a fram ework fo r  d raw ing  genera liza ­

tio n , and fo r ana lys ing  novel m otivation problem s. A f te r  

looking a t these va rious theories , in  the n e x t section a 

m otiva tiona l model fo r the cons truc tion  w o rk e r w ill be b u i lt ,

based on these theories .
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In  1960 M cG regor cha llenged tra d it io n a l a ttitu d e s  

towards managing people by  p resen ting  tw o theories, T heo ry  X 

and T h e o ry  Y as being re p re se n ta tive  o f the  perception held by 

management tow ards subo rd ina te . The th e o ry  X hypo thes is  

stated th a t the average man is by na tu re  in do len t, he lacks 

am bition , d is likes  re s p o n s ib ility , p re fe rs  to  be lead and is 

in h e re n tly  s e lf-c e n tre d , in d if fe re n t to the  organ iza tion  needs 

and re s is ta n t to change. A ccord ing  to th is  th e o ry , the 

management must m otivate these w o rke rs , con tro l th e ir  actions 

and m odify  th e ir  behav iou r to f i t  the  o rg an iza tion .

On the o the r hand, Theory Y was the opposite o f  

T heo ry  X . I t  sta ted th a t men are not in h e re n tly  negative  

and re s is ta n t to o rgan iza tiona l goals bu t th a t they have 

become so as a re s u lt o f th e ir  experiences. Depending upon 

co n tro lla b le  cond itions, w o rk  may be a source  o f sa tis fac tion  or 

a source o f pun ishm ent. External co n tro l and the th re a t o f 

pun ishm ent are not the o n ly  means fo r b r in g in g  about the 

e ffo rts  tow ards o rgan iza tiona l ob jectives. The acceptance o f 

th is  th e o ry  would then im ply that m o tiva tion  is not read ily  

a t tr ib u ta b le  to the work fo rce .

O the r works have tended to s u p p o rt M cG regory 's

hypo thes is  tha t m otivation is an im portan t in g re d ie n t o f a

p ro d u c tiv e  w o rk fo rce . The most notable w orks are the
12 13research e ffo rts  o f Maslow and H erzbe rg  tha t exp lo red  

how to m otivate w o rke rs . Maslow described  m otivation in  terms 

o f needs. In Maslow's th e o ry , the needs were ranked in a
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h ie ra rc h y . In the need h ie ra rc h y , the h ie ra rc h y  

was viewed as a pp ly ing  to  people in  g e n e ra l. The h ie ra rch y  of 

needs gave needs in  f iv e  ra n k s . The needs s ta r t in g , from  the 

lowest need were, phys io log ica l needs, sa fe ty  needs, belonging 

o r social needs, esteem needs and s e lf-a c tu a liza tio n  these are 

presen ted d iag ram atica lly  in f ig u re  2 .1 .

1st
LEVEL

4TH

5TH
LEVEL

SELF-
ACTUALIZATIO N

3rd
LEVEL ESTEEM

2nd
LEVEL

LEVEL BELONGING

SAFETY

PHYSIOLOGICAL

F ig . 2 .1 : Maslow's H ierarch o f Human Needs

In  Maslow's need h ie ra rc h y , a h ig h e r level need cannot 

be fu lf i l le d  u n til a lower level one has been sa tis fie d . Modern 

management theo ry  has accepted Maslow's h ie ra rc h y  o f needs 

as a reasonably good d e sc rip tio n  o f re a lity .  However the 

theory  conta ins some d raw backs. One, is the fact that 

it  has ne ve r w ithstood experim enta l te s tin g . Non the less the 

theory  has some d ire c t o r  in d ire c t c o n tr ib u tio n s  towards the 

fie ld  o f m otiva tion . The th e o ry  called a tte n tio n  to three 

im po rtan t po in ts on human needs. These po in ts  are tha t sa tis fied  

needs do not m otivate, a s h if t  in employee need should be 

expected depending on the  general economic conditions, and
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la s tly  the  management leve l persons deve lop needs a t the se lf-  

ac tua liza tion  leve l.

A n o th e r re se a rch e r, H erzberg in h is  tw o -fa c to r theo ry  

suggested th a t the fa c to rs  invo lved  in p rodu c ing  job 

sa tis fac tion  are separate and d is t in c t from  the facto rs  th a t lead 

to job d is s a tis fa c tio n . From his stud ies he concluded th a t 

many o f the  fac to rs  w h ich managers tra d it io n a lly  believed to 

be m otiva to rs  such as pay and the na tu re  o f supe rv is ion , do 

not re a lly  m otivate at a ll.  The two fac to r idea was tha t the 

job fa c to rs  which are g e n e ra lly  regarded as m otivators shou ld  

a c tua lly  be d iv ided  in to  tw o g roup s ; one cons is ting  o f 

m otiva tiona l facto rs  o r w hat he called the s a tis fie rs , and the  

o th e r con s is tin g  o f maintenance fac to rs  as the d is s a tis fie rs . 

A cco rd ing  to the tw o -fa c to r  theo ry  Maslow's lower level needs 

are d is s a tis fie rs  not m o tiva to rs . F u rth e r more accord ing to 

H erzeberg u n til the dem otiva tors are removed, the im provem ent 

o f job c o n te x t would be la rg e ly  in e ffe c tiv e . Table 2 g ives 

the fa c to rs .

Hygiene Factors 

(D is sa tis fie rs )

M otiva tors

(S a tis fie rs )

Company po licy and Achievement

adm in is tra tion Recognition

S uperv is ion Work its e lf

S a lary R espons ib ility

In te rpe rson a l re la tions Advancement

W orking cond itions

Table 2 .1 : H e rzbe rg 's  Two-Factor The o ry .
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S u ite rm e is te r (1969) in his d e s c r ip tiv e  model o f 

management and p ro d u c t iv ity  viewed m otiva tion  as re s u lt in g  from 

in te ra c tio n  o f forces in the  physica l co n d itio n s  o f the job , social 

cond itions  o f the job and in d iv id u a l needs. Depending on the 

forces p re v a ilin g  in the jo b , th e ir in te ra c tio n  w ill re su lt in  

e ith e r increased p ro d u c t iv ity  or decreased p ro d u c tiv ity .  He 

fu r th e r  noted tha t the re la tio nsh ip  between need sa tis fac tion , 

morale, employee's job perform ance, and p ro d u c tiv ity  was much 

too com plex fo r us to assume that s a tis fa c tio n  o f in d iv id u a l needs 

would au tom atica lly  lead to be tte r job perform ance and increased 

p ro d u c t iv ity .

The above model has pu t to g e th e r pa rts  o f the o th e r 

theories which were review ed ea rlie r on. In the case o f 

in d iv id u a l needs, the a u th o r has placed them in accordance w ith  

Maslow's Need H ie ra rch y . He sees the needs as fo llow ing under 

th ree  m ajor types , these are phys io log ica l needs, social needs 

and e g o is tic  needs. A cco rd ing  to the d e s c r ip tiv e  model, 

phys io log ica l needs are the  lowest level needs followed by social 

needs and the ego istic  needs are the h ig h e s t level needs.

This seems to agree w ith  Maslow's th e o ry .

The physica l cond itions of the job and the social 

cond itions  o f the job , in the d e sc rip tive  model are in fa c t, the 

hygiene fac to rs  in H erzberg 's  T w o -fa c to ry  th e o ry . A cco rd ing  

to H erzberg  these hyg iene factors p reven t d issa tis fac tion  b u t 

they do not lead to m otiva tion . But S u ite rm e is te r states th a t 

these cond ition s  are necessary in o rd e r to motivate the w o rk e r, 

such th a t when these cond itions are at th e ir  best assuming 

the needs are also met then the in d iv id u a l w ill be m otiva ted .

14
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B ut the a u th o r has also noted tha t the sub jec tive  fee lings o f 

the employee and the  way th e y  view  the phys ica l changes 

ra th e r than  the changes them selves seem to  in fluence m otiva tion . 

B u t th is  does not mean th a t the management should ignore  

phys ica l w o rk ing  co n d ition s  and make no e f fo r t  to have them 

pleasant and com fortab le .

The fo rego ing  rev iew  o f the  theo ries  o f m otivation is by 

no means e xha us tive . T he re  are o the rs  b u t the ones w h ich 

have been ou tlined  are those tha t are fe lt  to be re leva n t to 

the  s tu d y . I t  should also be noted th a t a ll these theories 

were based on the in d u s try  and not the co n s tru c tio n  in d u s try  

and, th u s  they app ly  to in d u s try  in  g en e ra l. In the n ex t 

section the  s tudy w ill cons ide r the co n s tru c tio n  w orker and 

w ill a ttem p t to f in d  out o r  to a r r iv e  at a m otivation model fo r  

the c o n s tru c tio n  w o rke r.

M o tiva tion  o f the, co n s tru c tio n  w o rke r

Having reviewed the va rious m otivationa l theories which 

are re le va n t to th is  w o rk , the next step is to determ ine what 

m otivates the co n s tru c tio n  w o rke r. In o rd e r  to do th is  so as 

to a r r iv e  at a m otivation model fo r the co n s tru c tio n  w o rke r 

based on the behavioura l theories which have been advanced 

e a r lie r , the re  is need to unders tand  the ch a rac te ris tics  o f  the 

co n s tru c tio n  in d u s try  in term s o f b e h a v io u r.

There  are several d is tin c t c h a ra c te ris tic s  o f the 

c o n s tru c tio n  in d u s try  w h ich are not found in o the r in d u s tr ie s .
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These are  h igh  labour m o b ility , spec ia liza tion  by trade , h igh  

tu rn o v e r ra te , phys ica l r is k  and th a t prom otion is not guranteed 

High labour m ob ility  re s u lts  from the  form  o f employment in 

th is  in d u s try .  Employment and espec ia lly  th a t o f labourers is 

based on the du ra tio n  o f the  p ro je c t, b u t in  most cases i t  is 

based on the du ra tio n  o f a task . On com pletion o f the p ro je c t/ 

task the w o rke rs  are la id -o f f  and may be re-em ployed again 

la te r in the  same p ro je c t on ye t ano the r ta s k . C ontinuous 

employment in the same company fo r  long period is thus not 

common a t the labourers le ve l.

The fact th a t people are h ired  and fire d  o r q u it ra th e r 

fre q u e n tly  when compared w ith  o th e r in d u s tr ie s  makes the 

c o n s tru c tio n  w orkers h ig h ly  mobile. T hus  the  tenure  o f 

employment in the c o n s tru c tio n  in d u s try  a ffe c ts  the w orkers 

commitment to the o rgan iza tiona l goals o f the  firm . The w o rke r 

is not able to id e n tify  w ith  the goals and asp ira tion  o f the  

company since he is preoccupied w ith  m a in ta in ing  his em ploy­

ment fo r  as long as poss ib le .

The c h a ra c te ris tic  o f specia liza tion by trade is perfec tion  

o rie n te d . W orkers specia lize by trades such tha t w orkers 

have t it le s  which recognize competence in a p a rt ic u la r  tra d e , 

such as mason, ca rp e n te r, e tc . The fac t th a t these men tend 

to stay w ith in  th e ir  narrow  fie ld  o f spec ia liza tion  co n tr ib u te s  

to the impermanence o f the  labour fo rce . The reason is tha t 

p ro jec ts  are usua lly  segmented in to  many d if fe re n t tasks so 

tha t a specialized task w ill not last fo r the  whole d u ra tio n  o f
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the p ro je c t. U nsk illed  w o rke rs  and masons may be employed 

to c a r ry  ou t concrete w o rk  and wall c o n s tru c tio n , and once these 

tasks have been exhausted , then no d o u b t these w orkers are 

la id -o ff  and have to look fo r  employment e lsewhere.

A no th e r c h a ra c te r is tic  o f the co n s tru c tio n  in d u s try  is

h igh  tu rn o v e r .  The h igh  tu rn o v e r is due to continuous search 
,  15
fo r a more rew ard ing  jo b . But i t  is no t clear w hether these 

in d iv id u a ls  p robab ly  know exactly  what they  are looking fo r. 

T h is  s itu a tio n  is an in d ica tion  o f a basic lack o f fu lf ilm e n t o f 

the in d iv id u a l needs on the  various jobs w h ich he has w o rked . 

Thus th e  w o rke r w ill move from job to job  u n til he meets a 

job w here he feels most o f  his needs are met.

The physica l r is k  which goes w ith  employment in 

c o n s tru c tio n  cannot be overlooked . C o n s tru c tio n  work invo lves 

many d if fe re n t  tasks c a rr ie d  out at the same time at d iffe re n t 

pa rts  o f  the site by d if fe re n t people. These people handle 

m ateria ls which are b u lk y  and sometimes dangerous to the  

hea lth . The cons truc tion  w orker is thus  always exposed to 

danger from  harm ful m ateria ls and mechanical in ju r ie s .

Examples o f dangers he is exposed to are  fa llin g  objects from 

co n s tru c tio n  work at h ig h e r levels.

A no the r pecu lia r ch a ra c te ris tic  in  the cons truc tion  

in d u s try  is tha t prom otion is not g u ra n te e d . Promotion is 

based on knowledge and a b ility  ra th e r than  s e n io r ity . Some 

labou re rs  may rise  from the ranks to become supe rv iso rs  and 

even form  th e ir  own companies bu t on ly  because they have
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proven th e ir  capacity  fo r  re s p o n s ib ility .  In the absence o f 

th is , a w o rke r may be employed as a la b o u re r and stay the 

same fo r  the res t o f h is life  w ith o u t any prom otion. T h is  means 

th a t in th is  in d u s try  o n ly  those who adap t most read ily  to 

changes can expect to advance.

These c o n s tru c tio n  ch a ra c te r is tic s  which have been 

d iscussed above p lay an im portan t p a rt in  the m otivational 

behav iour o f the la b o u re r. I t  follows from  the above 

c h a ra c te r is tic s , th a t in o rd e r  fo r the  management o f the 

c o n s tru c tio n  site to m otivate the w o rke r th e n , f ir s t  the element 

o f phys ica l r is k  should be removed or m inim ized. This can be 

done by changing the phys ica l cond itions o f the job to the  

optim um . The most im p o rtan t physica l cond ition s  o f the 

co n s tru c tio n  work are re s t period , sa fe ty  from  in ju ry  and 

tem pera tu re . C o n s tru c tio n  w ork is un ique  in that it  is ca rrie d  

ou t in the  open w ith  the w o rke r exposed to a ll the environm enta l 

elements which the management cannot c o n tro l.

The second step towards m otiva tion  o f the cons truc tion  

w orker is the p rov is ion  o f the in d iv id u a l needs. In o rd e r to 

motivate the w o rke r the in d iv id u a l needs should be met. For 

the co n s tru c tio n  w o rke r the  needs are ranked  accord ing to 

Maslows Need H ie ra rc h y . The lowest level needs, the physica l 

needs shou ld  be met. The physica l needs inc lude food, c lo th ing  

and s h e lte r. The wages o f the co n s tru c tio n  w o rke r, th a t is 

the basic wages should be enough to meet these needs. Once 

these needs are met, the management shou ld  then make the 

w o rk ing  atmosphere such tha t the labou re rs  w ill have a sense
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o f be long ing  to the firm . The h ighest leve l needs, tha t 

is , the ego is tic  needs are  beyond what an o rd in a ry  

co n s tru c tio n  laboure r can hope to achieve and so these are  not 

im po rtan t in  the m otiva tion  o f the w o rk e r.

The o the r c h a ra c te ris tic s  o f the co n s tru c tio n  

in d u s try  which are undes irab le  and shou ld  be removed in 

o rd e r to m otivate the w o rke r are h igh  m o b ility  and h igh tu rn ­

o ve r. These two are as a re su lt o f the te n u re  o f em ployment. 

There  shou ld  also be a way in which the job  should be made 

more re w a rd in g  such th a t the labourers can id e n tify  themselves 

w ith  the f irm . These can be done th ro u g h  im prov ing

social cond itions  o f the jo b . The most im po rtan t social 

cond itions  in the co n s tru c tio n  site are c o n tin u ity  o f employment, 

in ce n tive  schemes, decreasing labour tu rn o v e r ,  s tr ik e s  and 

d isp u te s , absenteeism, im prov ing  system o f supe rv is ion  and 

hav ing  a s trong  labour un ion to speak fo r  the laboure rs .

The m ovitation o f the co n s tru c tio n  w ork is represented 

d iag ram a tica lly  on the f ig u re  2.2. Th is model shows the 

management variab les and how they cause m otivation of the 

w o rke r and how m otivation f in a lly  a ffec ts  the  end p ro d u c t tha t 

is the p ro d u c t iv ity .  The diagram does not show how the 

management va riab le  ac tua lly  m otivates, th a t is , the process o f 

m o tiva tion . This is complex and w ill not form  p a rt o f the  w ork.
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THE M O TIVATIO N OF THE CONSTRUCTION WORKER

Management Variab les End Product

F igu re  2.2
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The T echn ica l Factors o f______P ro d u c tiv ity

Techn ica l fa c to rs  have been de fined  as all those fac to rs

o the r than  w o rke rs  perfo rm ance which can a ffe c t ou tpu t pe r 
16man h o u r. This d e f in it io n  is v e ry  broad and includes so 

many fa c to rs  which cannot a ll be lis te d  h e re . But among 

techn ica l fa c to rs  c ite d  in  lite ra tu re  which a ffe c t labour 

p ro d u c t iv ity  are q u a lity  o f  raw m ateria ls, a v a ila b ility  o f raw 

m ate ria ls , layou t o f the s ite , method and techn ique  employed , 

com p lex ity  o f the p ro je c t, scale o f w ork a va ila b le , degree o f 

in te g ra tio n  o f process, u tiliz a tio n  o f p lan t percentage o f 

w o rke rs  em ployed, s c ie n tif ic  management and equipm ent, p lan t 

and too ls used, among o th e rs .

R e la tionsh ip  between Techn ica l Factors and P ro d u c tiv ity  

on C o n s tru c tio n  Sites

The most im p o rta n t technical fa c to rs  a ffe c ting  labour 

p ro d u c t iv ity  on a c o n s tru c tio n  site are ty p e , wastage and 

q u a lity  o f  raw m ateria ls, layou t o f the s ite  and work place, 

methods and techniques employed, com p lex ity  of the b u ild in g  

p ro je c t, scale o f w ork ava ilab le , equ ipm ent and tools used and 

las tly  the  job p lann ing .

Lack o f m ateria ls w ill resu lt in u n p ro d u c tiv e  time while 

the la bou re rs  wait fo r  the  d e live ry  o f the m ateria ls.

In s u ff ic ie n t material in ve n to rie s  re su lt in bo th  cancellation o f 

scheduled a c tiv itie s  and excessive delays when essential 

m ateria ls are not ava ila b le . In s u ffic ie n t o r  in e ffic ie n t mode o f
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movement o f m ateria ls on a co n s tru c tio n  s ite  w ill necessitate 

periods o f w a iting  w h ich re s u lt  in u n p ro d u c tiv e  time. Tools 

in a v a ila b ility  w ill also re s u lt  in  u n p ro d u c tiv e  time and lost time 

fo r  la b o u r. Lack o f enough tools w ill slow down the pace o f 

w ork as a re s u lt o f  one g ro u p  hav ing  to w a it fo r the o th e r to 

fin is h  be fo re  commencing. Extens ive  re q u is it io n in g  p rocedure  

fo r  tools lead to w o rk  de lays when tools a re  requ ired  on sh o rt 

notices. Tools w h ich are o f subs tandard  q u a lity  which b reak  

easily o r  s im p ly do not p e rfo rm  adequate ly  w ill reduce the  

p ro d u c t iv ity  o f the la b o u re r.

The q u a lity  o f raw m ateria ls used is one o f the fa c to rs  

th a t de term ine the method and techn iques employed in 

p e rfo rm in g  the ta s k . Low q u a lity  m ateria ls may necessitate 

double hand ling  in most cases so as to re n d e r it  more re a d ily  

usable fo r  the ta sk . For example, sand collected from a 

contam inated p it may need se iv ing  and washing before be ing 

used fo r  p re p a rin g  concre te . The se iv ing  and washing is 

unnecessary work which re su lts  in low p ro d u c tiv ity  in 

co n c re tin g .

The layout o f the  s ite  in b u ild in g  cons truc tion  is 

im portan t. Poor la you t, where the laboure rs  have to tra n s p o rt 

m ateria ls ove r long d is tances, fe tch  water from fa r o f f  po in ts  

and where w orkers are sub jec t to re p e tit iv e  t ir in g  movements 

in p e rfo rm in g  the w ork w ill reduce th e ir  p ro d u c tiv ity .  The site 

layout shou ld  be so a rra nged  as to make the  perfo rm ing o f the 

d if fe re n t tasks as smooth as possib le. The method and
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techn ique  used is m ainly de te rm ined  by the  q u a lity  o f raw 

m ateria ls and the techno logy  ava ilab le  to  the  cons truc tion  firm .

In the case o f co n c re tin g , concre te  can be hand mixed o r mixed 

in a concre te  m ixer w h ich is deisel o r p e tro l operated.

The technology ava ilab le  to the c o n tra c to r depends on 

the  am ount o f p lan t and equ ipm ent he is able to own or h ire  

fo r  the task  at hand. Techno log ica l im provem ent lay ing  an 

emphasis on im prov ing  c o n s tru c tio n  equ ipm ent w ill g re a tly  

assist co n s tru c tio n  by re d u c in g  labour man hours re q u ire d  

to pe rfo rm  a task and th u s  increas ing  la b o u r p ro d u c tiv ity .  The 

amount o f p lan t and equ ipm ent ava ilab le  to  the co n tra c to r and 

the percentage o f its  ca pa c ity  he u tilize s  w ill e ith e r increase 

o r reduce p ro d u c tiv ity  depend ing  on the  percentage o f capacity 

u til iz e d .

The com plex ity  o f the b u ild in g  p ro je c t w ill a ffe c t labour 

p ro d u c tiv ity  th ro ugh  s ite  management. Problems o f site 

management are determ ined la rge ly  by n a tu re , number and 

in te r-re la te d n e ss  o f tasks defined by the  design. By 

de te rm in ing  the com p lex ity  o f site o pe ra tions , both techn ica lly  

and o pe ra tiona lly , design impinges d ire c t ly  on the management 

o f s ite  as well as on the task  perfo rm ed . Techn ica lly  and 

ope ra tiona lly  complex opera tions a r is in g  from  a complex bu ild ing  

w ill determ ine the method and techn ique employed and also the 

m aterial used, which in tu rn  w ill de term ine the labour productivity.

The amount o f w o rk  available w ill a ffe c t the ra te  o f 

w o rk ing  o f the laboure rs  in tha t the more w ork they can see
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ahead the  h igher th e ir  ra te  o f w o rk in g  w ill be because they  

are assured o f con tinued  employment b u t i f  the work availab le 

is l i t t le ,  then it  would be expected th a t th e y  w ill t r y  to do less 

per day so tha t th e ir  tim e on the c o n s tru c tio n  site is 

p ro longed .

Redoing o r re co n s tru c tio n  o f w o rk  destroyed due to 

the w ork  being de fec tive  o r su b -s ta n d a rd  in q u a lity  w ill 

dem oralize the w orkers such tha t the  p ro d u c tiv ity  in redo -w o rk  

would be expected to be lower than in new w ork . The 

dem oralized w orkers w ill not pu t up the same perform ance as 

be fore . Poorly planned and scheduled jobs g ive  w orkers 

negative a ttitu d e s  which slow th e ir  perfo rm ance. C onverse ly , 

jobs th a t are e x p e rtly  p lanned and scheduled w ith lit t le  lost 

time a c tu a lly  stim ulate w o rke rs  to b e tte r perform ance. These 

techn ica l facto rs th a t have been d iscussed are beyond the  

con tro l o f  the w orkers and th e ir  immediate supe rv iso rs  and 

are ins tead , the re s p o n s ib ility  o f the management.

The degree to w h ich  the techn ica l facto rs  g iven above 

a ffec t labou r p ro d u c tiv ity  depends on severa l fac to rs , such 

as the scale of m echanization of the tasks and also w hether 

the task is labour in te n s ive . In h ig h ly  mechanized task i t  is 

expected th a t technical fa c to rs  are more im portan t than in 

another which is labour in ten s ive . A ll the  same, techn ica l 

facto rs  should not be igno red  and the co n tra c to rs  should at 

least keep abreast w ith  technological developments in the 

c o n s tru c tio n  in d u s try . T h is  is im portan t i f  they have to keep up 

in th is  com petitive  in d u s try .



In his w o rk , Thomas H .R .^  (1984) classifies most o f

the above techn ica l fa c to rs  as dem otiva to rs . In h is views 

unless these dem otiva to rs  are removed then  the w orkers cannot 

be m o tiva ted . Among th e  dem otivators accord ing  to the above 

au tho r are im proper m ate ria ls , inadequate material storage, 

im proper in s ta lla tio n , p re ve n ta b le  clean u p , p lann ing e r ro r ,  

design problem s, m ate ria ls  a v a ila b ility , equipm ent breakdow n, 

inadequate equipm ent and too ls, schedu ling  co n flic ts , w o rk  

sequence, in s u ff ic ie n t manpower, w ork m ethod, material waste, 

equ ipm ent damages and c o n s t ru c t ib i l i ty .

The au tho r postu la tes  th a t unless these dem otiva tors 

are rem oved, then no m a tte r what p ro d u c tiv ity  im provem ent 

techn iques are used, th e re  w ill be no im provem ent. He fu r th e r  

says th a t the o r ig in  o f the  in h ib ito rs  and dem otivators is in 

p la n n in g . C onstruc tion  p ro jec ts  re q u ire  a lo t o f p lann ing  man 

hours to  p reven t ex is tence  o f dem otiva tors .

In th is  s tu d y , techn ica l facto rs  w ill not be considered 

as dem otiva to rs . They w ill be taken to be under the co n tro l of 

the management o f the co n s tru c tio n  s ite . The management can 

on ly im prove the labour p ro d u c tiv ity  by removing those fac to rs  

tha t cause a decrease in labour p ro d u c tiv ity  and im prov ing  on 

those th a t cause an increase in labour p ro d u c tiv ity .

The s tudy how ever realizes th a t technical fac to rs  and 

human fa c to rs  are re la ted . This is because some techn ica l 

facto rs can a ffec t the m otiva tion  o f the w o rke rs . For the  

purpose o f th is  s tu d y , the  re la tionsh ip  between technical facto rs
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and the human fac to rs  w ill be ig no red . T h is  is to say th a t 

i t  w ill be assumed th a t techn ica l fac to rs  a re  independent o f 

human fa c to rs  and vice ve rs a . T h is  s tu d y  w ill thus look in to  

how techn ica l fac to rs  a ffe c t labour p ro d u c t iv ity  and how 

human fa c to rs  a ffe c t labou r p ro d u c tiv ity  on cons truc tion  sites 

sepa ra te ly  ra th e r than jo in t ly .

The table below lis ts  the techn ica l fac to rs , and th e ir  

possible e ffe c ts  on w ork and th e ir  assumed e ffects  on labour 

p ro d u c t iv ity .  Th is  is the  fram ew ork on w h ich  the e ffec t o f 

the techn ica l fac to rs  on labour p ro d u c t iv ity  on cons truc tion  

sites w ill be viewed in th is  s tu d y .
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Technica l fa c to rs , th e ir  e ffe c t on w ork and the

assumed e ffe c t on labour p ro d u c t iv ity .

Technica l F a c to r E ffect on Work E ffect on

Raw M ateria ls  

Im proper m aterials redo

P ro d u c tiv ity

decreased

Im proper storage delay

p ro d u c tiv ity

ii

Wastage o f  material delay ii

Q ua lity  o f  material de la y /re d o i i

Layout o f  S ite

Crew in te r fa c in g delay i i

Crowded w ork  place delay it

Im proper in s ta lla tion delay i i

Planning

S chedu ling  co n flic t delay II

Planning e r ro r delay i i

Work sequence delay i i

Methods and Techniques

Poor methods d e lay /re do i i

Im proper technique delay n

C om plexity  o f B u ild ing delay i i

Scale o f Work available

L itt le delay i i

Much speed up increased

Equipm ent and Tools 

Im proper delay

p ro d u c tiv ity

decreased

Damaged delay
p ro d u c tiv ity

i i
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CHAPTER THREE

A SURVEY OF MANAGEMENT OF 

CONSTRUCTION SITES.

T h is  chap te r g ives  an overa ll p ic tu re  o f the management 

o f a co n s tru c tio n  s ite  as i t  re la tes to the s tu d y . In th is  chap ter 

the main aspects o f management o rgan iza tion  on a co n s tru c tio n  site 

w ill be d iscussed, these in c lu d e ; o rgan iza tion  o f the f irm , p lann ing 

and program m ing o f the w o rk , site labour and tra in in g , sa fe ty  on 

s ite  and w e lfare on the s ite . These aspects w ill f i r s t  be 

described  and then d iscussed in re la tion  to  the case s tud ie s .

T h e ir  possib le  e ffe c t on the  p ro d u c tiv ity  o f  the labour w ill also 

be cons ide red .

O rgan iza tion  o f the F irm s

The o rgan iza tion  o f a cons truc tion  firm  can take various 

form s. The o rgan iza tion  is in fluenced by the type o f ow nersh ip  

and the size o f the firm . The types o f co n s tru c tio n  firm s 

c lass ified  by ow nership a re  as fo llow s: sole p ro p r ie to rs h ip , 

p a rtn e rs h ip  and lim ited com pany. These are  the types o f 

co n s tru c tio n  firm s found in  the Kenyan co n s tru c tio n  in d u s try .  

M a jo rity  o f the firm s are sole p ro p rie to rs h ip s  o r p a rtn e rs h ip s .

In sole p ro p r ie to rs h ip  the firm  is owned b y  one person and the 

same person is usua lly  the  general m anager. In the p a rtn e rs h ip  

the firm  is owned by severa l persons. These two types o f



firm s have d if fe re n t legal p e rs o n a lity .

The size o f the f irm  is the o th e r fac to r which 

in fluences the o rg a n iza tio n . Firms in the  construc tion  in d u s try  

range from  small, one man firm s to medium sized firm s and 

f in a lly  we have the la rge  firm s . Most o f  the  small and medium 

sized firm s  are usua lly  sole p ro p r ie to rs h ip . The size o f the 

firm  w ill determ ine w h e the r the o rgan iza tiona l s tru c tu re  is ta ll, 

broad o r s h o rt. The fo rm  o f ow nersh ip  usua lly  determ ines 

the d is tr ib u t io n  o f the fu n c tio n s  w ith in  the  organ iza tion .

The o rgan iza tion  and d is tr ib u tio n  o f functions w ith in  

the firm s  inves tiga ted  and th e ir  va rious  co n s tru c tio n  s ites d id 

not v a ry  v e ry  much. A ll the firm s in ves tiga ted  were sole 

p ro p r ie to rs h ip . Three o u t o f the fiv e  firm s  were re la tiv e ly  

small. The o rgan iza tiona l s tru c tu re  o f these firm s was less 

c le a rly  de fined  and d iv is io n  o f re s p o n s ib ilit ie s  less fo rm a lly  

es tab lished . The o rgan iza tion  in the firm s  from the level o f 

d ire c to rs  down to tha t o f  the ch ie f s u p e rv is o r in the s ite  was 

la rge ly  based on personal re la tio nsh ips .

A ll the ch ie f su p e rv iso rs  and most o f the forem en, on 

all the s ites were e ith e r re la tives  o r had personal re la tio nsh ip  

w ith  the  d ire c to rs  o f the f irm . T h is  made the o rgan iza tion  o f 

the firm  look like  a fam ily  a ffa ir .  Both the  technical and the 

a d m in is tra tive  aspects o f the firm  in  all the  cases considered 

were co n tro lle d  by the ow ner. Non o f the  sites was u n d e r the 

techn ica l con tro l o f a q u a lifie d  eng ineer as would be expected . The 

sites were mostly co n tro lle d  by s e lf- tra in e d  persons w ith o u t
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formal co llege o r techn ica l in s titu t io n a l t ra in in g .  I t  was noted 

th a t the  most q ua lified  ow ner held a h ig h e r diploma in c iv i l  

e n g in e e rin g . Despite these shortcom ings in terms o f q u a lifie d  

pe rsonne l, most o f these firm s  seemed to be opera ting  well in 

th e ir  env iro nm en t and n o th in g  can poss ib ly  be gained by 

advoca ting  to them any g re a te r fo rm a lity  o f o rgan iza tion .

The fo llo w in g  diagrams show the o rgan iza tion  types found in 

small and medium sized co n s tru c tio n  f irm s .

The Head O ffice

Owner

Wages

A d m in is tra tive Technical S uperv is ion

M ateria l
Purchasing

F igu re  3 .1 : The O rgan iza tion  S tru c tu re  o f Head O ffice

showing the line o f a u th o r ity .
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The Site

C h ie f S ite S upe rv iso r

General Foreman (One o r Two)

Foreman

O peratives

F ig u re  3 .2 r The O rgan iza tiona l S tru c tu re  o f the 

site show ing the line o f a u th o r ity .

The organ iza tiona l s tru c tu re  o f the firm  is im portan t 

because i t  a ffec ts  all the o th e r aspects o f the management 

o rgan iza tion  on the co n s tru c tio n  s ite .



67 -

P lanning and Programming o f Work

B u ild in g  costs can be reduced th ro u g h  e ffic ie n t s ite  

o rg an iza tion . E ffic ie n t s ite  o rgan iza tion  shou ld  take in to  

cons ide ra tion  all those fa c to rs  tha t tend to  increase b u ild in g  

costs. K is ing  b u ild in g  costs are one o f th e  major problem s o f 

the co n s tru c tio n  in d u s try .  E ffic ie n t s ite  o rg an iza tion  can reduce 

the  amount o f avoidable u n p ro d u c tive  tim e. U n p ro duc tive  time 

is a cost both  in manpower and money. A deta iled p lann ing  of 

p ro d u c tio n  before the c o n tra c t is s ta rte d  is an im portan t fac to r 

in  good s ite  o rgan iza tion . A lot o f u n p ro d u c tiv e  time can arise 

from  lack o f p lann ing and co -o rd in a tion  o f the  w ork o f the  

various trades invo lved .

The basis o f any e ffe c tive  p la n n in g  is a program m e.^

The programme should be a detailed schedule  dea ling g ra p h ic a lly  

w ith  e v e ry  stage o f the w o rk . What most co n tra c to rs  call a 

programme is often merely ta rg e t dates w h ich  they hope to 

realize and not a p re d ic tio n  o f what they w ill ac tua lly  achieve.

A deta iled and e ffe c tive  programme is dev ised  to expose before 

the commencement of the w ork the problem s and bo ttlenecks 

which are  like ly  to arise in respect of the su p p ly  o f both labour 

and c r it ic a l materials at a ll stages o f the w o rk . Programming 

can be app lied  to any typ e  o r class o f new co ns truc tion .

Before a programme to r the co n s tru c tio n  work is 

p repared  its  aim and the in fo rm ation  it  shou ld  p rov ide  shou ld  

be d e fin e d . To be o f maximum use the programme shou ld :

( i)  Show the most expeditious and economical
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method o f c a rry in g  ou t th e  w o rk , cons is ten t 

w ith  the ava ilab le  resou rces .

( i i)  P rovide con tinuous p ro d u c tiv e  w ork fo r all 

the ope ra tives  employed and reduce 

u n p ro d u c tiv e  time to a m inimum.

( i i i )  F ac ilita te  o rgan iza tion  and con tro l o f the work 

by p r io r  exam ination o f a ll its  aspects and , by 

the e a rly  cons idera tion  o f  possible d iff ic u lt ie s  

ensure smooth and con tinuous  progress on

the s ite .

( iv )  Provide accura te  in fo rm a tion  re la tin g  to m aterial 

d e liv e ry  da tes, the b u ild -u p  o f the labour force, 

the d a ily  o r weekly finan c ia l e xpe nd itu re  on 

labour and m ateria ls, and the q u a n tity  and 

capacity  o f  p lan t re q u ire d .

(v )  Provide a t any time d u r in g  the course o f the 

con trac t a simple and ra p id  method o f measuring 

the p rog ress  tha t has been made fo r  the 

b u ild e rs ' own in fo rm a tion , and to check the 

a rc h ite c t 's  period ica l c e r t if ic a te , o r the 

va lua tion  o f work in p rog ress  fo r accounting  

pu rpo ses .

(v i)  C o n tr ib u te  factual data fo r  use in fu tu re

estim ating and p lann ing .
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Programming in vo lve s  recogn is ing  the 'K e y 1 opera tion . 

The ope ra tion  ta k in g  the  longest time is the  key ope ra tion .

In id e n t ify in g  the key ope ra tion  allowance must o f course, be 

made fo r  any time re q u ire d  fo r  d ry in g , se ttin g  o r cu r in g  in 

such opera tions as co n c re tin g  and p la s te r in g . The key 

ope ra tions in tra d it io n a l c o n s tru c tio n  are norm ally b lockw ork 

in the s u p e rs tru c tu re  and p la s te rin g  in the  fin ish in g s . In 

in -s itu  concrete c o n s tru c tio n  the key ope ra tion  in the s u p e r­

s tru c tu re  is like ly  to be the c u r in g  time fo r  the concrete in 

the suspended flo o rs .

The most conven ien t stages in w h ich  to plan are the 

s u b s tru c tu re , s u p e rs tru c tu re , fin is h in g s  in c lu d in g  services 

and equ ipm ent and f in a lly  ex te rna l w o rks . In each o f the  

above stages there  is a key operation w h ich  w ill con tro l the 

speed o f  the work w ith in  th a t stage, and the longest o f these 

fo u r key  opera tions w ill be the "m aste r" ope ra tion . The 

manning and speed o f th is  master ope ra tion  w ill determ ine and 

con tro l the  speed o f all o th e r ope ra tions. When the b u ild in g  

time and labour force fo r  the master ope ra tion  are fixed  all 

the o th e r operations shou ld  be b ro u g h t in to  phase. It may be 

possible to complete some o f the opera tions in less than the 

key ope ra tion  time fo r the  stage, bu t no advantage in ove ra ll 

b u ild in g  time w ill be gained u ltim ate ly  and the site  time fo r 

each gang should, w herever p rac ticab le , be made the same as 

tha t o f the key ope ra tion  by the ad justm ent o f gang s tre n g th . 

The ba lancing o f gangs is not possible w ith  every  trade 

because there  are phys ica l lim its to the size o f gangs in some
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ope ra tions . These ope ra tions  should be dea lt w ith  in te rm ite n tly . 

As th is  ty p e  o f w ork  is norm ally  s u b -c o n tra c te d , period ic  

a ttendance can be a rra nged  w ith in  the cyc le  o f the key 

ope ra tio n .

For the fu ll b e n e fits  o f the  program me to be realised it 

is essentia l tha t te n ta tiv e  arrangem ents a re  made to compensate 

fo r  any dev ia tions w ith in  the stages them selves. For most 

ope ra tions  gang sizes can be increased o r  overtim e worked to 

compensate fo r de lays. When im plem enting th is  programme, it  

is use fu l when the job is la rge  enough to  employ the same gang 

on the same section o f w o rk  th ro u g h o u t the  job. With smaller 

jobs and a re s tr ic te d  labou r force fo r  the  key opera tions, the 

same gang o r the same in d iv id u a l o p e ra tive s  should be, as fa r 

as possib le  employed repea ted ly  on the same group  o f opera tions.

The method o f program m ing o u tlin e d  above is logical 

and s tra ig h t  fo rw ard  and can be used fo r  any type  o f p ro jec t 

which is re la tiv e ly  s tra ig h t fo rw a rd . B u t in ve ry  big con trac ts  

the program me can be va r ie d  to s u it the c ircum stances. I f  the 

p ro jec t is v e ry  large and the d u ra tio n  severa l years, a master 

programme fo r the whole p ro jec t can be p repa red . From the 

master programme smaller w o rk ing  program mes can be draw n 

fo r each section o r phase.

The method o f program m ing described  in th is  section 

is one o f the several w h ich can be used. There are o the r 

methods o f p lann ing  which have been app lied  in cons truc tion  

such as the c r it ic a l path method. In all the  five  case stud ies
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inves tiga ted  there  was a p p a re n tly  no program m ing o f the w orks. 

What th e re  was in two o f  the  s ites was a ch a rt showing the 

date o f commencement o f  each opera tion and the expected date 

o f com pletion fo r the  same. On a ll the o th e r  sites there  was 

no evidence o f some form  o f p rogram m ing . On those sites 

where th e re  was a c h a r t,  the  b u ild in g  w o rk  was d iv ide d  in to  

various stages. These stages inc luded founda tions , wall 

c o n s tru c tio n , ro o fin g , f in is h e s , p lum b ing and drainage and 

fin a lly  e x te rn a l w o rks . As noted e a r lie r the  charts  do not 

amount to  a programme b u t are m erely ta rg e t dates which the 

co n tra c to r hopes to rea lize  and not a p re d ic tio n  o f what he 

w ill a c tu a lly  achieve.

To conclude the fo re g o in g , i t  is im po rtan t tha t the  

programme o f w ork should be draw n be fo re  s ta r t in g  the s ite  

ope ra tions . The same app lies to the  p la n n in g  o f equipm ent 

and m ethods, selection o f personnel and o rd e rin g  o f m ateria ls.

It shou ld also be borne in  mind th a t the most im portant 

p r in c ip le s  in p lann ing  fo r  h ighe r p ro d u c t iv ity  are the 

reduc tion  o f d ou b le -ha nd ling  and the es tab lishm ent o f balanced 

gangs w o rk in g  on re p e tit iv e  work cyc les .

In  the nex t section , the two ope ra tions chosen fo r  

in ve s tig a tio n  w ill be d iscussed . These tw o opera tions are 

concre tin g  and wall c o n s tru c tio n . In the  d iscussion the 

opera tions w ill be described  lay ing  emphasis on the method, 

the m ateria ls and the p lann ing  o f the ope ra tion  area.



-  72

C oncre ting

The basic m ethods o f p rodu c ing  in -s itu  concrete on 

c o n s tru c tio n  sites are th re e . The f i r s t  is m ixing the 

in g re d ie n ts  a t the po in t o f  use, the  second is to mix at a po in t 

on the lim it o f the a c t iv ity  area and the th ir d  method invo lves 

the use o f  tra n sp o rte d  d r y  mix concrete  from  a base ba tch ing  

p la n t. The last method is usua lly  re fe rre d  to as ready mix 

concre te . The f i r s t  method is the most common on cons truc tion  

s ites . T he  method o f p ro d u c tio n  o f concre te  chosen on a site 

depends on many fa c to rs , such as the q u a lity  o f concrete 

re q u ire d , the cost o u tla y , the  size o f the s ite  and w hether a 

con tinuous  supp ly  is re q u ire d .

The f ir s t  method above which invo lves  the p roduc tion  

o f concre te  at the po in t o f  p lacing was the  on ly method used 

on all th e  sites s tu d ie d . The only va ria tio n  was in the 

a rrangem ent o f the p ro d u c tio n  area. One v e ry  im portan t th in g  

about p lan n in g  o f the p ro d u c tio n  area is the  fact th a t all 

concrete  w ork is cen tred  around the  p rodu c tion  area, and the 

steady movement o f m ateria ls in to the area and the p ro d u c t out 

o f the area is of the g re a te s t im portance. In p lanning the  

p ro d u c tio n  area, g rea t ca re  should be taken to ensure th a t 

the re  is a steady su p p ly  o f the in g re d ie n ts  and a steady outflow  

o f the m ixed concrete . Excessive delay in  tra n s p o rtin g  the 

mixed concre te  may re n d e r it  unsu itab le  as a re su lt o f p a rt ia l 

se t. I t  is the re fo re  im po rtan t to programme the w ork such 

tha t the mixed concrete is not produced at a h igher ra te  than 

it  is used o r before the time it  is re q u ire d .
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M ateria ls  and S to rage : The main in g re d ie n ts  o f concrete are

cement, sand, agg rega te , water in some cases add itives  to 

impact specia l qua lities  on the m ixed concre te . I t  is im portan t 

to ensu re  th a t these m ateria ls  are not contam inated and are 

s to red p ro p e r ly . Poor s to rage  could re s u lt  in contam ination or 

spo ilage. Each o f the main in g re d ie n ts  w ill be discussed one 

a t a tim e.

Cement is usua lly  supp lied  in sealed paper sacks.

These come in packs o f 50 kilogram mes. The cement used is 

s tanda rd  spec ifica tion  o f the  cement and any cement fo r use 

should no t fa ll below th is  s tanda rd . The method o f storage 

o f cement on the co n s tru c tio n  site is c ru c ia l since poor storage 

o r im p rope r storage cou ld  re s u lt in  p a rtia l s e ttin g . Cement 

which has p a r t ia lly  set shou ld  not be used in co n s tru c tio n . 

D u rin g  s to rage, cement must be kep t d ry  and thus cement 

should be stored in a shed pro tected  from  the elements o f 

w ea the r. The cement shou ld  not be s to red  on the g round  bu t 

should be placed on an elevated p la tfo rm  to p ro tec t it from  

r is in g  damp from the g ro u n d . The bags o f cement should not 

be stacked more than fo u r  o r five  feet h ig h  to avoid "warehouse" 

set caused by com paction. I t  should also be used in the o rde r 

in w h ich i t  was rece ived.

On all the sites in  the s tu d y , cement was p ro p e rly  

stored in  d ry  sheds. The bags were stocked in many num bers 

rang ing  from  100 to 400 bags in one shed. The cement was
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on ly  rem oved from the shed when re q u ire d  b u t not before then. 

The o th e r method o f s u p p ly in g  cement is in silos. The cement 

is supp lied  by a ta n ke r from  the m anu fac tu re rs  and at the  site 

i t  is pumped in to the s to rage  silos. T h is  method is usua lly  

used on v e ry  la rge s ites where v e ry  la rg e  quan tities  are  

re q u ire d  con tin uous ly  and the storage space on site  is lim ited . 

The s ilo  is expensive to purchase and g e n e ra lly  th is  method is 

more c o s tly  and i t  is used on ly  where th e  cost ju s t ify  i t .

The sand used in  the  c o n s tru c tio n  w ork in and a round 

N a irob i comes from Machakos D is tr ic t  w h ich  is about 60 

k ilom etres from Nairobi c i t y .  The sand is r iv e r  bed sand 

and is harvested  from d ry  r iv e r  beds. I t  is de live red to  the 

s ites in lo rr ie s  from the co llection  p o in t. T h is  sand is usua lly  

clean and free  from contam inants such as vegetable m atte r.

T h is  sand is o f good q u a lity  and usua lly  does not re q u ire  

fu r th e r  trea tm ent before use. I t  is at the  po in t o f storage on 

the s ite  th a t the sand r is k s  contam ination. I t  is usua lly  

stock p ile d  on the g ro u n d . The g round  in  most cases is not 

m odified in any way. The sand is ju s t tip p e d  d ire c t ly  on the 

g round  w ith o u t f ir s t  c le a ring  the s ite o f f  vege ta tion . A t the 

time o f use it  is usual to scoop up some o f the soil to g e the r 

w ith  the  sand thus contam inating i t .  Sand should thus be 

stored on a clean hard su rface  p re fe ra b ly  on a screeded 

surface b u t not d ire c t ly  on the g ro u n d .

The course aggregate used, is u su a lly  broken stone, 

commonly re fe rre d  to as ba llast. Ba llast can be purchased in 

one size o r w ith  d if fe re n t sizes o f aggrega te  mixed to g e th e r.
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The q u a lity  o f ba llast depends on the p a re n t rock . The 

ballast used in and a round  Nairobi is o f  s im ilar q u a lity  since 

it  is ob ta ined  from s im ila r ro ck . The ba lla s t is de live red  to 

the s ite  in tru c k s  from the  c ru sh in g  p la n t.  It is stock p iled 

d ire c t ly  on the g roun d  in  the same manner as the sand, hence 

the problem s o f contam ination  s im ilar to th a t o f sand is 

p resen t.

Both the agg rega te  and sand are batched by volume.

In the s ites s tud ie d , some o f the c o n tra c to rs  had boxes w hich 

were used to measure the  volume o f these two in g re d ie n ts .

The sand and aggregate were batched and then p u t in to  the 

m ixer. The last in g re d ie n t o f the concre te  is w a te r. Water is 

an im po rtan t in g re d ie n t because it  causes the mix to se t. It 

is th e re fo re  im perative  th a t the water is clean, and th e re fo re  

re liab le  source o f water fo r  concrete is necessary.

The water fo r conc re tin g  should be clean and free  

from d e lite r io u s  m ate ria ls . On all the s ites  s tud ied , the water 

fo r co n c re tin g  came from the mains, bu t in  most sites i t  was 

stored in  large tanks near the po in t o f m ix in g . The reason 

fo r th is  was to avoid de lays while w a iting  fo r water from the 

pipe to f i l l  the m ixer and th a t way it  was easier, to measure 

the amount o f w ater added.

The A c t iv ity  A re a : The m ixer is the nucleus o f all concre ting

a c t iv ity  and at all times must be regarded  as the c o n tro llin g  

fac to r since all manning and movement in th is  connection w ill be
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Source: Edmeades, D .H .,  The C ons truc tio n

S ite , London, 1972, p .3 9 .
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governed  by its  re q u ire m e n t. Bearing  th is  in m ind, then all 

the o th e r arrangem ents should be such th a t the flow o f 

in g re d ie n ts  and the  ou tflow  o f the m ixed concrete is smooth.

The arrangem ent o f the a c t iv ity  area is th u s  c ruc ia l and 

w ill a ffe c t the ra te  o f co n c re tin g .

The m ixer should be positioned as close as possible to 

the p o in t o f p lacing to sho rten  the d is tance  over which the 

concre te  w ill be tra n s p o rte d . A ll the o th e r  th ing s  should then 

revo lve  around the m ixe r. The cement, sand, aggregate and 

water should be a rra nged  in such a way th a t the m ixer can be 

fed w ith  all the in g re d ie n ts , w ithou t the  men coming in to  each 

o th e r, i.e .  avoid crew in te rfe re n c e .

M ix ing  o f C oncre te : The concrete m ixers come in many sizes

and d if fe r in g  operation mechanisms. These can e ith e r be diesel, 

pe tro l o r  e le c tr ica lly  ope ra ted . The concre te  m ixers used on 

all the s ites in the s tu d y  area were diesel operated and most 

were s im ila r in th a t they had the same ca p a c ity . This meant 

th a t the m ixing cycle was the same on these s ites. The mixers 

were t i l t in g  batch m ixers o f the s ing le -com partm en t drum  type . 

These have a drum  w ith  one opening, w h ich  rota tes on an 

inc lined  ax is . Once the m ixing is ove r the  drum is tipped  and 

the m ixer is em ptied.

The accurate ba tch ing  o f cement, sand and aggregate 

is im portan t as mentioned e a rlie r. Th is is a po in t where savings
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in cost can be rea lized . The method o f ba tch ing  employed on 

all the s ites  was volume b a tch ing , where the ing red ien ts  

are ba tched by volume and not w e igh t. Batch ing boxes o r 

"K a ra i" o r  spades were used to measure o u t the q u a n tity  o f 

each in g re d ie n t. Volume ba tch ing  is no t v e ry  accurate method 

since sand and cement a re  sub ject to b u lk in g , especially in 

the presence o f humid a ir .  Also aggrega tes cannot be 

measured accu ra te ly  by th is  method.

Once the cement, sand and agg rega te  are batched they 

are fed in to  the m ixer and the water added . The water is 

added as the drum  is ro ta te d . A ll the in g re d ie n ts  are then  

mixed in  the m ixer by the  ro ta tin g  m otion. The time re q u ire d  

fo r  m ix ing  va ried  from s ite  to s ite , b u t a t least two m inutes 

o f m ix ing  is necessary though  some machines can mix 

th o ro u g h ly  in s h o rte r pe rio ds . When the  concrete was 

com plete ly mixed the whole content o f the  drum  was d ischarged 

in one ope ra tion  so as to p reven t segrega tion  o f the la rg e r 

stones.

Storage and T ra n sp o rta tio n  o f C oncre te : There was no case

among the  sites s tud ied  where the re  was need fo r storage 

o f the m ixed concrete . The concrete was e ith e r d ischarged  

from the  drum  onto w heel-barrow s or on to  the g round  and 

la te r shove led in to  w hee l-barrow s, and tra n sp o rte d  to the  

po in t o f p lac in g . In the cases where the  concrete was 

d ischa rged  onto the g ro u n d , the concre te  became 

contam inated w ith  soil and vegetable matter since the su rface  

on w h ich  it  was d ischarged  was the d ire c t g round w ith o u t any
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p re p a ra tio n .

The method o f tra n s p o rtin g  the concrete from the  mixer 

to the p o in t o f p lac ing  is im portan t. The mode o f tra n s p o rt 

shou ld  be such th a t the  mix is not a lte re d  and the segregation 

does n o t take place. Where the w hee l-ba rrow  is used to 

t ra n s p o r t  the mixed concre te  the ru n  shou ld  be smooth so as 

to  avo id  excessive shak ing  o f the m ix. Where the te rra in  is 

rough  then  th is  can be fa c ilita te d  by p lac in g  runways o f planks 

on the  g ro u n d . Where the  mix is re q u ire d  a small d istance 

from  g ro u n d  le v e l, then  a smooth lump should be erected 

us ing  p la n k s . A t the p o in t o f p lacing the  w heel-barrow  should 

be em ptied in one ope ra tion  so as to avo id  segregation. It  

shou ld  be tipped  and th e  concrete shoveled level and v ib ra te d  

as re q u ire d .

Wall C o n s tru c tio n

Walling o r wall co n s tru c tio n  in vo lves  the use o f small 

u n its , which are placed in pos ition  and m ortar placed so 

as to bond toge the r to form  one con tinuous  s tru c tu re . The 

wall c o n s tru c tio n  u n its  v a ry  in size from smaller u n its  such as 

b r ic k s  to  precast concre te  un its  which are  much la rg e r and 

heavier and less easy to handle. The u n its  o f wall cons truc tion  

in th is  s tu d y  are the p recast solid concre te  blocks bonded in cement 

and sand m orta r. Th is  m orta r is p repa red  from one p a rt 

cement, fo u r parts  sand and s u ffic ie n t w a te r.
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The na tu re  o f the  b locks is such th a t they can be 

p recast on site o r d e live re d  fa c to ry  p re ca s t. But whether 

p recast on site o r ready made, i t  does not a ffec t the ra te  o f 

wall c o n s tru c tio n . In most o f the s ites s tud ied  blocks were 

d e live re d  on site ready made. There  was on ly  one exception 

where the  blocks were p recas t on s ite . When the blocks are 

d e live re d  on site ready made the re  are problems associated 

w ith  d e liv e ry .  B u t in a ll cases s to ra g e  is im portan t.

D e live ry  and Storage o f B lo cks : D e liv e ry  o f blocks comes w ith

its  own problem s. Most o f  these problem s are concerned w ith  

hand ling  especia lly at the  po in t o f un load ing  on the cons truc tion  

s ite . The blocks are d e live re d  on the s ite  on tru c k s . These 

b locks have to be o f f  loaded one a t a tim e and care should be 

taken to  avoid damage. There  is u su a lly  a tem ptation to  t ip  

the u n its  from the veh ic les because it  is q u icke r, bu t th is  

should neve r be allow ed. In the genera l p lann ing blocks should 

be as close as possible so as to avoid m u ltip le  hand ling . Care 

should also be taken to ensure  th a t each d e live ry  o f b locks is 

d ire c te d  to the co rre c ted  place to avoid scatte red piles o f 

b lo c k s .

The speed o f un load ing  depends la rge ly  on w hether 

the process is manual o r m echanically ass is ted . In all the  sites 

s tud ied  where ready made blocks were used , the unload ing 

was m anual. Each b lock was handled separa te ly  which increased 

the time taken to un load . Whereas inc reas ing  the size o f
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the gang unload ing reduced the time taken  to unload, th is  

increased the cost o f un load ing . M echanical unloading would 

not have been possible because the  b locks were not pallated 

and came in d iv id u a lly . Pa lla ting can reduce  the amount o f 

time re q u ire d  to o ff- lo a d  and also fa c ilita te  the use o f mechanical 

means to  unload. Never the less, the han d ling  o f the bu ild in g  

blocks should be kept a t a minimum because it is both costly  

and time consum ing.

The movement o f  the b locks shou ld  also be ca re fu lly  

cons ide red . The form o f movement shou ld  be such tha t the 

on ly  person to handle the  un its  in d iv id u a lly  should be the  block 

la ye r. B u t th is  was not possible on any o f the sites because 

mechanical means o f movement were not ava ilab le . The blocks 

fo r  each p a rt o f the wall were tra n s p o rte d  in a wheel barrow  

to the p o in t o f p lac ing . The blocks were loaded in to  the 

w hee l-ba rrow  manually and unloaded m anua lly near the po in t 

o f p lac ing  o r the work place. The b locks were then arranged 

in neat s tock piles adjacent to the wall u n d e r cons truc tion  or 

near the  b lock laye r.

The blocks were stacked close to the  block layer so 

tha t he d id  not have to tra v e l to re tr ie v e  them. The 

p ro x im ity  o f the stacks to  the block la ye r va ried  from s ite  to 

site depending on the g roun d  cond itions . Where the stack was 

fa r  from  the block layer then there was the  need fo r an ex tra  

laboure r to pass the b locks to the mason. T h is  ex tra  hand 

would place the blocks v e ry  close to the mason so tha t the
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mason needed to tu rn  o n ly  in o rd e r to p ic k  a b lock. The 

size o f the stack depended on the amount o f walling w ith in  

the reach o f the mason and th e ir  spacing was such tha t once 

a stock is exhausted a new one was w ith in  reach o f the 

mason.

M anufactu re  o f M orta r fo r  B o n d in g : The bonding media fo r

solid concre te  b lock w a lling  is cem ent-sand m ortar. The 

spec ifica tion  o f the m orta r varies depend ing  on the type o f 

b locks b u t fo r  o rd in a ry  p recast concre te  blocks the m ortar 

is m anufactured by m ix ing  one p a r t cement and fo u r p a rts  

sand. The q u a lity  o f bo th  cement and sand are as described 

under c o n c re tin g . The m orta r can be m anufactured in two 

ways; i t  can be hand m ixed on a hard surface or it can be 

p repa red  in a m ixer. The second a lte rn a tiv e  is more economical 

where the re  is a la rge q u a n tity  o f w a lling  to be ca rried  o u t.

The m ate ria ls , cement and sand are volume batched and placed 

in the m ixer and water is then added as the m ixer ro ta tes .

A fte r  m ix in g , the m ortar is d ischarged in  one operation e ith e r 

onto a ha rd  surface or in to  a w hee l-ba rrow . On the sites 

s tud ie d , the same m ixer used fo r m ixing concrete was used 

fo r the m ix ing o f m orta r when it  was not m ixing concrete .
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Since in wall c o n s tru c tio n  i t  is im po rtan t tha t m orta r is 

re a d ily  available at the p o in t o f assembly i t  is not unusual to 

bank the  m ortar as near to the po in t o f use as possib le. This 

enables the mason to complete a reasonable amount o f w o rk  in 

one pos ition  w ithou t hav ing  to go and fe tc h  fo r m orta r. In all 

the s ites  stud ied the m ixed m ortar was d e live red  to the po in t 

o f assembly in wheel b a rro w s . The m o rta r was then s tock piled 

a t one co rn e r near the w o rk  place. A labou re r would then 

re p le n ish  the mason's "k a ra i"  from th is  p ile  once it  was 

exha us te d . This stock p ile  was kep t s tocked  th ro u g h o u t the 

wall co n s tru c tio n  a c t iv ity .  This way it  ensu red  th a t the mason 

does no t tra ve l long d istances to fe tch  m o rta r.

One d isadvantage o f stock p ilin g  is the considerab le  

waste w h ich  is caused by  excessive ly la rg e  stock piles being 

trod den  under foot, s e ttin g  before use o r being on ly  p a r t ia lly  

used and le ft because the  communicating d istance has become 

too g re a t. This should be avoided by h av ing  a qua lified  

person m ainta in ing the level o f supp ly  o f m orta r and the 

blocks to  ensure smooth opera tion o f the w a lling  a c t iv ity .

Waste: On every site th e re  must be an a ttem pt to keep wastage

down a t a minimum. The loss o f basic m ateria l in any wet

c o n s tru c tio n  process is unavoidable because o f in -s itu  bond ing
2

and genera l site co n d itio n s . In o rd e r to decide what is 

c la ss ified  as waste, it  is im perative  to g iv e  the reasons fo r
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te rm ing  any item as w aste . An item becomes c lassified  as waste 

fo r any one o f the fo llo w in g  reasons: i f  i t  is broken o r

d is in te g ra te d  in h a n d lin g , i f  it  has become m is-shapen o r 

damaged, i f  lost o r in c o rre c t ly  c u t o r the  shaping leads it  to 

re jec tio n  o r it  fa lls  th ro u g h  the s c a ffo ld in g . A ll these reasons 

could a p p ly  to b locks.

Most o f the  waste on blocks and m orta r in a 

c o n s tru c tio n  site has the  inhe ren t cause in  human fa ilu re . The 

on ly  way waste may be minimised on th e  s ite  is to a ttack  the 

root cause and t r y  to cu re  i t  at th is  p o in t .  But th is  is 

easier said than done, because it  in vo lve s  the appoin tm ent 

o f a c o n tro lle r  who shou ld  be conve rsa n t w ith  all the causes 

o f waste and who is in a position to rem edy them. T h is  calls 

fo r s tr in g e n t measures to  overcome th is  problem , which would 

lead to saving in m ateria l cost. The o rgan ized  clearance o f 

waste and the d isc ip lin e d  use o f m ate ria ls  means a clean, 

e ff ic ie n t and safer s ite . A wasteful w o rk e r can be a menance 

to an e ff ic ie n t gang and th is  problem shou ld  be avo ided .

To summarise, p ro p e r p lann ing  and program m ing o f the 

the two operations is v e ry  im portan t. P rope r p lann ing  o f these 

two a c t iv it ie s  w ill reduce wastage o f materials, and the amount of 

unproductive time spent in the activity. It will also ensure the desired 

quality o f the product, in our case the quality o f concrete and that of the wall, 

is achieved. Thus e ff ic ie n t p lann ing reduces wastage and 

u n p ro d u c tiv e  time, th is  in tu rn  raises the  p roduc tion  and hence 

the p ro d u c tiv ity .
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S ite  Labour and T ra in in g

The o rgan iza tion  o f the labour fo rce  on the construc tion  

site depends on the ty p e  o f w ork in p ro g re ss , the methods and 

rate o f  b u ild in g  and the  p a r t ic u la r  d iv is io n  o f operations 

amongst d if fe re n t tra d e s . The la bou re rs  in concreting are 

usua lly  o rgan ized in gangs w o rk ing  to g e th e r, bu t ac tiv itie s  

such as wall co n s tru c tio n  are c a rrie d  o u t by a small number of 

ope ra tives  usua lly  two o r th ree  w o rk in g  toge the r as a g ro u p . 

Successfu l o rgan iza tion  o f the s ite  labour force depends on 

severa l fac to rs  namely: q u a lity  o f su p e rv is io n , q u a lity  o f 

ope ra tives  and the w o rk in g  atmosphere p resen t on the s ite .

A v a ila b ility  o f labour especia lly  the  unsk illed  labour 

d id  no t seem a problem  on any o f the s ites  investiga ted . The 

supp ly  o f e ith e r u n s k ille d  o r sk ille d  la bou r fo r the a c tiv itie s  

observed  experienced no problems of sho rtage . The main 

reason fo r  th is  s itua tio n  is tha t the re  is p len ty  o f unsk illed  

labour in  Nairobi and the re la tiv e ly  small number o f sk illed  

labour re q u ire d  in co n c re tin g  and w a lling  means tha t few are 

re q u ire d . The p r in c ip a l e ffects  o f a shortage  o f sk illed  

labour would be seen in  a lower q u a lity  o f works in bu ild ings  

designed especia lly in concrete  w o rk , use o f less sk illed  labour 

and more mechanical p la n t and semi and unsk illed  labour and 

in the need fo r more s ite  supe rv is ion .

I t  was observed th a t the know ledge possessed by the 

site labou r was v e ry  lim ited  due to the level of education and 

tra in in g  ava ilab le . The s ite  labourers d id  not seem to feel
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respons ib le  and accountab le  fo r what th e y  do. For any good 

q u a lity  w o rk  to come fo r th  from these labou re rs  there has to 

be v e ry  close and s t r ic t  su pe rv is ion  w h ich  in most o f the sites 

was scarce . The level o f  supe rv is ion  is v e ry  im portant in such 

a s itu a tio n . In most cases the su p e rv is o rs  would be selected 

from  among those la bou re rs  showing s u p e rio r  qua lities  such as 

re s p o n s ib ility ,  s k il l,  a p t itu d e , h a rd w o rk in g , more in te lligence 

and some leadersh ip  q u a lit ie s . Th is  method o f selection in 

most cases does not y ie ld  the r ig h t cand ida te .

T he re  seemed to be no cond itions  o f serv ice fo r the 

s ite  la bou r on all the co n s tru c tio n  sites in  the s tu d y . The 

m a jo rity  o f labour was employed on casual basis and paid on 

a d a ily  ra te . The s itu a tio n  was such th a t the labour could be 

dism issed any time and re h ire d  im m ediate ly i f  necessary. None 

o f the s ite  labour was employed on m onth ly  basis. The labourers 

were also employed on f i r s t  come, f i r s t  se rved  basis.

The wages and allowances fo r specia l d u ty  or overtim e 

were negotia ted  between the  management and the labou re rs , but 

the re  was not much room fo r  barga in ing  from  the la bou re r's  side. 

The a tt itu d e  o f the management towards th is  was close to " ta k e - it  

o r le a v e - it" ,  since they assumed th a t th e re  are many labourers  

w illin g  to  accept the wages o ffe red . The lack o f ba rga in ing  power 

was made worse by the absence o f a s tro n g  labour union to speak 

on beha lf o f the la b o u re rs . I t  was also c le a r tha t there were no 

gu ide line s  being followed in paying the s k ille d  labour. On all 

the d if fe re n t  sites the s k ille d  labour was paid d iffe r in g  wages. 

There  were no allowances for in su ra nce ,
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holiday e tc , added to the  wages o f these sk illed  labourers. 

But one po in t o f d is t in c tio n  between these and the unsk illed  

labour was th a t they  tended  to be em ployed on m onthly basis 

and not on da ily  basis. The mode o f paym ent o f wages was 

fo u r tn ig h t ly  on th ree  o f  the sites and w eekly on the 

rem ain ing s ites.

On tra in in g  o f s ite  labour, th e re  was no in te rna l o r 

e x te rn a l tra in in g  o f the labourers in any  o f the cons truc tion  

s ites . One reason fo r th is  is tha t most o t these firm s are 

small and p re fe r to pay tra in in g  levy  to the  Government ra th e r 

than t ra in  the w o rke rs . Most o f the s ite  labour had no formal 

tra in in g  a t all in any c o n s tru c tio n  p rocess. What they know 

had been picked up from  the co n s tru c tio n  sites ove r a long 

period o f  time.

The co n s tru c tio n  in d u s try  in Kenya does not o ffe r  any 

in it ia t iv e  to the firm s to tra in  la bou re rs . Th is  is re flec ted  in 

the lack o f in te re s t in tra in in g  shown b y  the co n tra c to rs .

The c o n s tru c tio n  firm s s tud ie d  d id  not o f fe r  any form o f 

a p p re n ticensh ip  tra in in g  o r on-job  t ra in in g ; th e y  also d id  not 

sponsor any labourers  fo r any tra in in g  a t governm ent 

tra in in g  in s titu t io n s . The con trac to rs  fe lt  tha t they stand to 

loose i f  they p rov ided  the tra in in g  to the  labourers because 

they are  o f the op in ion th a t once tra in e d , these labourers  w ill 

demand h ig h e r wages o r w ill ju s t leave fo r  be tte r prospects in 

o the r f irm s . Th is  d iscourages the c o n tra c to rs  from making 

any a ttem pts to tra in  th e ir  labour fo rce . A no ther aspect which
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affec ts  the  perform ance o f  the  labour fo rce  is incentive  payments. 

O f all the  firm s s tud ied  o n ly  one firm  o ffe re d  some form o f 

in cen tive  paym ent. In c e n tive  payment can be defined as 

m onetary in cen tive  w h ich has the sp e c ific  in ten tion  o f 

encourag ing  and re w a rd in g  h ighe r p ro d u c tiv ity  than norm al.

I f  any in cen tives  ex is ted  in any o f the o th e r s ites, then these 

were no t c le a rly  d e fin ed .

Safety on Site

B u ild in g  c o n s tru c tio n  is a more harzardous occupation than 

those th a t take place u n d e r more she lte red  and s ta tic  

cond ition s  like  fa c to ries . The moment a person walks on to a 

b u ild in g  s ite  he is p o te n tia lly  in danger o f  in ju ry ,  which in 

some instances may be fa ta l.  There  are many sources and 

several reasons fo r th is  danger and, w h ils t i t  cannot be 

com plete ly e lim inated, a ll personnel must seek to m aintain a 

level o f sa fe ty  in keeping w ith  the normal ha rza rds . Too much 

acceptance o f accidents as "A c ts  o f Cod" o r  fate should be 

avo ided, by crea ting  a measure o f con fidence  in each labou re r 

on the c o n s tru c tio n  s ite .

To succeed in c re a tin g  a measure o f confidence implies 

a system o f tra in in g  w h ich shows each man the co rre c t approach 

and the sequence o f opera tions he w ill be requ ire d  to c a r ry  ou t. 

Emphasis must be placed on the co rre c tne ss  o f tra in in g  

p roced u re , increasing the  w o rke r's  awareness o f the dangers 

in m ishandling the equ ipm ent, and s tre s s in g  the im portance o f 

the tim ing  o f his a c tiv it ie s  in re la tion  to o the rs  w o rk ing  w ith
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con fidence  should not be allowed to d im in ish  his concen tra tion .

The main purpose  o f sa fe ty  measures on a cons truc tion  

s ite  is to  remove the  fe a r o f in ju ry  from  the employees d u rin g  

p ro d u c tiv e  ope ra tions . Many methods w ould be s u ffic ie n t bu t 

each m ust be assessed in d iv id u a lly ,  in l ig h t  o f the operations 

and the  dangers associated w ith  i t .  The h ighest reported  

inc idences o f serious and fa ta l accidents are by fa lling  from  a 

h e ig h t, c ru sh in g  by fa llin g  walls, by ob jec ts  d ropp ing  from  

above, by  lo rr ie s  o r by co llapsing excava tions. Safety tra in in g  

is thus  an im portan t p a r t  o f the c o n s tru c tio n  s ite . Safety 

measures w ith in  each tra d e  o r a c t iv ity  m ust be c lear, and 

opera te  under all co n d itio n s .

I t  was in te re s tin g  to note tha t the  safety consciousness 

am ongst firm s in ve s tig a te d  h a rd ly  d if fe re d .  In all cases no 

more than  a general rem inde r to s ite  su p e rv iso rs  tha t any 

sa fe ty  regu la tions  should be complied w ith  was taken. There  

seemed to be no organ ized  safety tra in in g  policy on all the 

s ites . An assum ption was made th a t all the  labourers are  aware 

o f all the  dangers lu rk in g  in the s ite  and tha t they are able 

to avo id  them.

The o the r aspect o f the c o n s tru c tio n  site which is 

re la ted  to safety is the p rov is ion  o f p ro te c tiv e  c lo th ing  such 

as ru b b e r boots fo r  those invo lved  in wet operations and 

lea ther gloves in opera tions where these a re  re q u ire d . On all 

the s ites  under in ve s tig a tio n  the la bou re rs  were not p rov id ed
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w ith  any o f the p ro te c tiv e  c lo th in g  mentioned above. These 

people had to handle the  wet concrete w ith  th e ir  bare hands 

which can re s u lt in  in ju r ie s  o r ir r i ta t io n  o f the s k in . The 

laboure rs  were also not p ro v id e d  w ith  ru b b e r boots or crash 

helm ets. Crash helmets should be p ro v id e d  especially to those 

ope ra tives  w o rk ing  above the  g round  f lo o r .

A lo t has been w r it te n  on the sub jec t o f safe ty measures 

in the b u ild in g  c o n s tru c tio n  site and many regu la tions govern ing  

the sub jec t are lega lly  en fo rceab le . B u t safe ty should be seen as 

an a tt itu d e  o f mind w h ich  enables a man in any g iven s itua tio n  

to ra tiona lize  on the p ro b a b ilit ie s  and eva lua te  the sa fe ty  level. 

Some people seem g ifte d  in th e ir  a b ility  to  recognize danger 

and take  evasive ac tion , o th e rs , especia lly  the o lde r men, have 

less awareness, and p ro b a b ly  less stamina to enable them to 

take avo id ing  ac tion .

A cons truc tion  firm  can employ a safe ty o ffic e r 

depend ing  on its  size and needs, whose d u ty  is to v is it  sites 

and in s t itu te  a level o f sa fe ty  in each as long as i t  is necessary. 

The main du ties o f the sa fe ty  o ffic e r is to c a rry  ou t the  safety 

tra in in g  o f the w o rke rs  on a s ite . The aim o f the sa fe ty 

tra in in g  is to in s t i l l sa fe ty  consciousness on the s ite  and acquire 

a sense o f correctness about th e ir  a c tio n s . The sa fe ty o ffic e r 

has a b ig  task in im plem enting safe ty w ith in  the trades o r 

s k ills  because he must be aware o f the method o f the opera tions, 

the s k il ls  requ ire d  and the  minimum time in which the opera tion 

can be safe ly com pleted. The safety o ff ic e r  is usua lly  tra ined  

on the general approach to sa fe ty .
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F irs t  aid is a no the r aspect o f the  cons truc tion  s ite  

which cannot be le ft  ou t in  the sub jec t o f  sa fe ty . With the 

p resen t day h ig h ly  mechanized c o n s tru c tio n  methods and the 

consequent low ering  o f the  labour -  p la n t ra tio , i t  is becoming 

more im p o rta n t fo r the em ployer to p ro v id e  an e ffic ie n t f i r s t -  

aid se rv ice  on the site to  deal w ith  e le c tr ic  shock, resusc ita tion , 

e x te rna l b leeding e tc . T h is  w ill mean th a t the firm  must employ 

a person who is q u a lifie d  to g ive  f i r s t  a id . F irs t aid can be 

defined as tha t w hich is rendered  sub jec t to a secondary 

medical trea tm ent and any subsequent re -d re s s in g s . To what 

e x ten t a wound o r cond ition  becomes a medical m atter w ill 

depend upon the decis ion o f the man h im se lf or the em ployer 

concerned . A man may not rega rd  a wound as being so serious 

to  b o the r about w hile  ano the r w ill in s is t on trea tm ent.

Non o f the sites und e r in ve s tig a tio n  p rov ided a qua lified  

person to  a ttend to f i r s t  a id . O nly extrem e ly lim ited serv ices 

in the form  o f a f i r s t  aid box was found on one o f the s ites 

while in  the rem aining s ites  no f i r s t  aid was o ffe re d . The 

la x ity  in  the p rov is ion  o f f i r s t  aid on the  cons truc tion  s ite  can 

re su lt in  a w o rke r s u ffe r in g  in ju ry  to the  ex ten t tha t he sues 

fo r  compensation while such in ju ry  could have been m itiga ted  

i f  p rom pt f i r s t  aid was o ffe re d . Since it  is the c o n tra c to r who 

stands to  lose, he shou ld  take it  upon him self to p ro v id e

th is  essentia l se rv ice . How the f i r s t  a id operates w ill m ainly 

depend upon the resources o f the c o n tra c to r. But the p re ­

re q u is ite s  are ample medical supp lies and a person capable o f 

a d m in is te ring  f ir s t  a id . A place, especia lly  in the site o ffice



-  93

could be reserved fo r a d m in is tra tio n  o f f i r s t  a id.

To conclude th e  fo re go ing , sa fe ty  on the site is 

im po rtan t in o rd e r to remove the fear o f  in ju ry  from the workers 

d u r in g  p ro d u c tive  o p e ra tio n s . T h is  removal o f fear w ill raise 

the p ro d u c tio n  o f la b o u r. Th is  is because the w orkers w ill feel 

secure and can thus  w o rk  at ease. P rov is ion  o f f ir s t  a id on 

the s ites  makes the  w o rke rs  feel they  a re  well cared fo r  and 

raises th e ir  morale. The know ledge th a t i f  an accident occu rs , 

qu ick  ac tion  can be taken  immediately on the s ite , is im portan t 

to the co n s tru c tio n  w o rke rs  because o f the  harzards they  are 

exposed to .

Welfare

The "O x fo rd  E ng lish  D ic tio n a ry " defines welfare as 

"the  s ta te  o r cond ition  o f  doing o r be ing  w e ll, the happiness 

o r w e ll-b e in g  o f a person o r a com m un ity ". In its  app lica tion  

to the modern c o n s tru c tio n  s ite , the  c o n tra c to r  not on ly should, 

bu t fre q u e n tly  must p ro v id e  reasonable welfare fa c ilit ie s .

Like any o the r em ployer he is expected to p rov ide  amenities 

on a scale comparable, w ith  o ther in d u s tr ia l concerns, bearing 

in mind the re la tiv e ly  s h o r t time on the  s ite  and the size and 

com plex ity  o f the c o n tra c t. Today all w o rke rs  have a social 

r ig h t  to  decent and u p -to -d a te  w e lfa re  am enities.

Chapter 514 o f the  Laws o f Kenya, which is the 

Factories Act s tipu la tes  the  level and q u a lity  o f welfare w h ich , 

should be p rov ided  by the  em ployer in the  fa c to ry  or the



94

w o rk ing  place. W elfare covers a broad fie ld  o f services 

which shou ld  be p ro v id e d  in the w ork p lace . Tak ing  the 

co n s tru c tio n  site as the w ork place or " fa c to ry " ,  there are many 

w e lfare  services th a t are essentia l fo r the  well being o f the 

co n s tru c tio n  site la bou r. These essentia l serv ices inc lude , the 

fo llo w in g : sa n ita ry  fa c ilit ie s , canteen and p ro te c tive  c lo th in g .

S a n ita ry  fac ilitie s  in c lud e , water c lose ts , washing fac ilit ie s  and 

u r in a ls . The welfare serv ices o r fa c ilit ie s  are discussed in the 

fo llow ing  sections.

S a n ita ry  Facilities

( i)  Washing Fac ilities

On eve ry  c o n s tru c tio n  s ite  the c o n tra c to r is requ ire d  

to p ro v id e  some washing up fac ilit ie s  fo r  the  w orkers to wash 

and clean up at the end o f the w o rk ing  d a y . T h is  fa c il ity  can 

in many cases be in the form  of a wash room. B u t on a ll the 

sites in ves tiga ted  the o n ly  fa c ility  p ro v id e d  was a tap ou ts ide , 

a t one po in t on the s ite . Th is tap was no t enclosed in any 

s t ru c tu re .  There was also no fa c il ity  fo r  chang ing  o f clo thes 

o r somewhere secure to s to re  personal e ffe c ts  such as c lo thes, 

shoes and hats a fte r  chang ing  in to  the w o rk in g  clo thes. The 

labou re rs  came in th e ir  c lo thes and s im p ly  slipped th e ir  w o rk ing  

clo thes ove r these. O the r items o f c lo th in g  which they could 

not w o rk  in like s h ir ts ,  hats and jacke ts  were usua lly  kep t in 

a bund le  on the g round  o r floor close to  where each labou re r 

was w o rk in g  so as to keep an eye on them .
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( i i)  Water closet and U rin a ls .

The p rov is ion  o f  la va to ry  fa c ilit ie s  on any cons truc tion  

s ite is m andatory . The w o rke rs  should be p rov ided  w ith  some 

reasonable la va to ry  fa c ilit ie s  fo r use d u r in g  the w o rk ing  day.

The typ e s  o f th is  fa c il ity  range from v e ry  crude  to s o p h is t i ­

cated typ e s  such as the flu sh -do w n  to ile t.  The types o f  

fa c ilit ie s  inc lude the sim ple trench  w ith  ch lo ride  o f lime in the 

bottom and a su rro u n d in g  screen. This is v e ry  c rude , minimal 

and is ob jectionable  on bo th  the s a n ita ry  and social g ro u n d .

The second type is the la tr in e  bucke t w h ich  is also c rude  bu t 

a t least the bucke t is p ro v id e d  w ith  a s e lf  c losing lid . These 

bucke ts  are placed in cub ic les  and one advantage is th a t the 

bucke ts can be tipped  in to  the soil d ra in  once fu l l .  Both the 

above methods are fa ir ly  c ru d e ; they  are  also unclean, 

u n h yg ie n ic  and g e n e ra lly  dem oralis ing.

G rea ter soph is tica tion  can be ob ta ined  by using the 

flu sh  down water c lose t. T h is  can be k e p t clean and t id y  at 

a ll times and is also h y g ie n ic . But one im po rtan t po in t th a t 

should be noted is tha t i t  is expensive and requ ire s  a re liab le  

supp ly  o f  water and a soil d ra in  manhole fo r  d ischa rg in g  in to .

A ll the co n s tru c tio n  s ites under in ve s tig a tio n  d id not p ro v id e  

a water c loset fo r the la bou re rs . The o n ly  water closet 

p rov id ed  was fo r the consu ltan ts  d u r in g  the  site m eetings and 

site v is its .  A nother p o in t is that p rope r to ile t paper shou ld  

be p ro v id e d  and a weekly inspection shou ld  be in s titu te d  to ensure 

the maintenance o f a h ig h  standard  o f c lean liness.
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A t least one u r in a l should be p ro v id e d  on the s ite . I f  

the s ite  is ex tens ive , then  several u r in a ls  should be p rov ided  

close to  the work p laces. The u r in a l shou ld  be enclosed, kept 

clean and o f reasonable co n s tru c tio n . The u rin a l can be separate 

o r can be grouped to g e th e r w ith  the w a te r c loset. It should 

not be open to the elements o f weather as th is  encourages the 

b reed ing  o f flies  especia lly  in the hot tro p ic a l clim ate.

H aving looked a t what is re q u ire d  in connection w ith  

w ater c lose ts  and u r in a ls  the  next th in g  is to describe what 

was a c tu a lly  p rov ided  on the co n s tru c tio n  sites under in v e s ti­

ga tion . The san ita ry  fa c ilit ie s  p ro v id e d  were a b h o re n tly  crude, 

inadequate, unclean and an eye so re . A lth ough  these

fa c ilit ie s  are sub ject to o ff ic ia l re gu la tion  and liab le  to inspection , 

no step was taken to ensu re  th e ir  im provem ent. I t  would seem 

th a t the  m achinery in vo lve d  in e n fo rc in g  the regu la tion  is e ithe r 

absent o r  v e ry  u n d e rs ta ffe d  to deal w ith  all the problem s. Some 

oolussion between the c o n tra c to rs  and the  health inspecto rs  to 

pass the  fa c ilit ie s  as adequate when they  are not cannot be 

o v e rru le d .

The to ile t fa c il ity  p rov ided  on a ll f ive  s ites consisted 

o f a shallow  p it la tr in e  w ith  planks placed over the p it and a 

screen a ll a round . The m aterial o f co n s tru c tio n  was old form - 

w ork boa rd s . The la tr in e  was open to the sky and th is  

p ro v id e d  easy access to f lie s . The p r in c ip le  o f the cons truc tion  

o f the la trines was the same on all the s ite s . There  was on ly  

one la tr in e  on each s ite  ir re s p e c tiv e  o f the  size and the number 

o f w o rk e rs . The u rin a ls  on all the s ites consisted o f an open



-  97

trench  w ith  hessian screen on all s ides, b u t open to the sk y .

The tre n c h  was fre q u e n tly  s p r in k le d  w ith  so il.

A p a rt from  the s p r in k lin g  o f e a rth  on the u rin a l 

trench  no o the r trea tm en t was g iven  to i t .  The p it  la tr in e  was 

not tre a te d  w ith  lime o r any d is in fe c ta n t. The whole fa c il ity  

was th e re fo re  sm elling b a d ly . In fa c t i t  was ve ry  em barrassing 

to the w o rke rs  when asked about these sa n ita ry  fa c ilit ie s .

Nobody on the s ite  wanted to discuss th is  top ic . They p re fe rre d  

to let i t '  s tay closed. I t  was also noted th a t on two o f the  sites 

which were extens ive  and were bush y , the  w orkers p re fe rre d  to 

go and re lieve  themselves in the bush ra th e r  than face the  

stench o f  the p it la tr in e  and the u r in a l.  The path ways 

approach ing  the s ite  and especia lly at shady co rne rs , were 

used as u r in a ls . Th is  c le a rly  shows th a t the san ita ry  fa c ilit ie s  

p rov id ed  are g ross ly  inadequate and re q u ire  u rgen t im provem ent.

Canteen

The canteen shou ld  be a place where the labourers  can 

rest o ve r the break pe riod  and eat th e ir  food seated and 

p ro tec ted  from the elements o f the w eather. The basic p rov is ion  

o f a canteen is a large clean wooden h u t p rov ided  w ith  

s u ffic ie n t tables, cha irs  o r benches fo r ta k in g  meals and some 

means o f  warming the food . Such a p ro v is io n  is in fa c t no t a 

lu x u ry  b u t a necessity . On the fiv e  s ites under in ve s tig a tio n  

no canteen o r any form o f she lte r from inc lement w eather was 

p ro v id e d . For th is  reason the labourers  d id  not c a rry  food fo r 

lunch . B u t a form o f "o u ts id e  c a te rin g " was ev iden t on all
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these s ite s .

The form o f "o u ts id e  ca te rin g " mentioned above consisted 

o f a woman or g ro u p  o f women, who a fte r  negotiations w ith  the 

c o n tra c to r o r the ch ie f s u p e rv iso r were allowed to erect a 

m akesh ift k iosk on the c o n s tru c tio n  site from where they cooked 

and se rved  hot food to the  labourers . The type o f k iosk 

va ried  on all the s ite s ; on one s ite  the k iosk  was fa ir ly  large 

and was covered on all sides and roofed w ith  polythene sheets. 

Some c ru d e  form o f seats were also p ro v id e d . T h is  consisted 

o f b roken  stones o r b locks placed on the  g round and hard  

brown paper placed on top  fo r cu sh ion ing . On all the o the r 

sites the  k iosk was opera ted under the shade o f a tree in  the 

open a ir .  The "ou ts id e  cateresses" had no o ther ob liga tion  

to the c o n tra c to r o the r than  to sell th e ir  food to the w orkers 

and c le a r the ru b b is h  genera ted . The p rice  o f the  food was 

in no way subsid ised by  the c o n tra c to rs .

The type o f food sold included "U ji"  (p o rrid g e ) and 

"G ith e r i"  (a m ix tu re  o f d ry  maize and d ry  beans boiled 

to g e th e r ) . These were the only dishes availab le to the 

la b o u re rs . The "U ji"  was sold in tin -ca n s  and the "G ith e r i"  

was sold in 1 /4 -kg  brow n paper bags. These were reasonably 

p riced  and were served ho t. The opera tives purchased th e ir  

food and e ith e r ate it  s tand ing  o r s it t in g  on the g round  where 

seating was not p ro v id e d .
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P ro te c tive  C lo th ing

A lthough  th is  was mentioned u n d e r safe ty on 

c o n s tru c tio n  sites, some more will be said under th is  subheading. 

As was m entioned, p ro te c tiv e  c lo th ing  is re q u ire d  where the 

w o rke rs  are exposed to harzardous substances d u r in g  the  

process o f c a rry in g  ou t th e ir  w o rk . In most co n s tru c tio n  

w o rk , harzardous substances are not the  main concern , since 

where these are encountered adequate allowances are made fo r 

the p ro v is io n  o f p ro te c tiv e  c lo th in g .

The p ro tec tion  re q u ire d  on all th e  sites under 

in v e s tig a tio n s  was p ro te c tive  c lo th ing  when c a rry in g  ou t wet 

w ork such as co n c re tin g . D uring co n c re tin g  the re  was the 

need to  p rov ide  the w o rke rs  w ith water p ro o f ru b b e r boots and 

lea ther g loves. Th is regu la tion  was not observed on any o f 

these s ite s . The few labourers who had these items, the items were 

pe rsona l, otherw ise the res t handled wet concrete w ith  th e ir  

bare hands and stepped on the same w ith  inadequate ly covered 

fee t. I t  seemed tha t most o f the la bou re rs  were so used to 

wet concre te  on th e ir  fee t and hands th a t it  h a rd ly  had any 

e ffe c t on them. No w ater p roo f c lo th in g  was p rov ided  to  the 

w o rke rs  by the co n tra c to rs  so tha t d u r in g  the ra ins  the work 

would be ad journed u n til it  stopped ra in in g .

As a conclusion to the fo re go ing , the p rov is ion  o f 

w e lfa re  on the site  is im portan t to the w o rk e rs . Lack o f
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w elfare  on the s ite  can demoralize the w o rk e rs . A demoralized 

w o rke r cannot be as p ro d u c tiv e  as one who is not 

dem oralized. Thus the  p ro d u c tiv ity  o f  the demoralized 

w o rke r is lowered.
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CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

Data Collection P rocedure

The main aim o f th is  s tudy  is to  in ves tiga te  the causes 

o f v a r ia tio n  in labour p ro d u c tiv ity  on co n s tru c tio n  s ites. In 

o rd e r to  c a rry  ou t the in v e s tig a tio n , s ites  had to be made 

ava ilab le . In all the re  were five  sites and on each site 

questionna ires  were used to in te rv ie w  the  con trac to rs  as well 

as the employees. The questionna ire  adm in is te red  to 

c o n tra c to rs  is A ppend ix  B (1) and th a t adm in is te red  to s ite  

labour is A ppend ix  B (2 ) .

The ques tionna ire  to the c o n tra c to r  asked questions 

rang ing  from those tha t tr ie d  to f in d  o u t the type  o f f irm  to 

those th a t tr ie d  to fin d  ou t about the management o f the 

s ite . In  the questionna ires  to be adm in is te red  to labourers 

there  were questions w h ich tr ie d  to f in d  ou t the most serious 

problem s facing the labour on the s ite . The questionna ire  

used to in te rv ie w  the c o n tra c to r was used on ly  once fo r each 

case s tu d y , but th a t used to in te rv iew  the  labourers was 

used on all the labou re rs  invo lved in the  a c tiv itie s  which 

were un d e r in ve s tig a tio n .
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A lthough  on ly  f iv e  case s tud ies  were in ve s tig a te d , a 

choice o f fifte e n  c o n tra c to rs  had been made from a random 

sample o f some one h u n d re d  and f i f t y  (150) con trac to rs  

re g is te re d  w ith  the M in is try  o f W orks. A le tte r  o f 

in tro d u c tio n  in append ix  A was sent to each o f these fifte e n  

c o n tra c to rs , however o n ly  five  o f these firm s  had some work 

in v o lv in g  the a c tiv itie s  un d e r in ve s tig a tio n  being executed 

in the s tu d y  area. D espite  the fac t th a t on ly  fiv e  firm s 

were ava ilab le  it  is s t i l l  possible to  ob ta in  adequate 

re su lts  because o f the d ep th  o f the in ve s tig a tio n  and the  

size o f each case s tu d y .

For each o f the firm s on ly  one s ite  which p rov ided  

the a c t iv it ie s  under in ve s tig a tio n  was se lected. The num ber 

o f labou re rs  in te rv iew ed  on each o f the fiv e  sites va rie d , 

depending on the num ber o f persons c a r ry in g  ou t the opera tion . 

The s ites  were num bered as Project A to  E. On p ro jec t A , a 

to ta l o f  22 employees were in te rv ie w ed , in  B a to ta l o f 23, in 

C a to ta l o f 21, in D a to ta l o f 21 and in  E a to ta l o f 23 

employees were in te rv ie w e d . The num ber in te rv iew ed  in  each 

p ro jec t is presented in tab le  4.1 and tab le  4 .2 .

A p a rt from the in te rv ie w s  using  the questionna ires  a 

fie ld  obse rva tion  was c a rr ie d  out to co llec t in fo rm ation  on the 

a c tiv itie s  o f walling and concre ting  u n d e r in ve s tig a tio n . The 

data was collected on a special data co llec tion  form  in A ppend ix  

C. The data recorded on th is  form inc luded  among
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Table 4 .1 : S k illed  and U n sk ille d  labour

in te rv ie w e d .

P ro jec t S k illed U nsk illed Total

A 1 21 22

B 0 23 23

C 3 18 21

D 6 15 21

E 2 21 23

Source: Own fie ld s u rv e y .

Table 4 .2 : S k illed  and U n sk illed  labour

Percentage o f the  to ta l in te rv ie w e d .

P ro jec t % S k illed % U n sk illed Total %

A 4 96 100

B 0 100 100

C 14 86 100

D 28 72 100

E 8 92 100

Source 

S k ille d  -

: Own fie ld  su rvey  

re fe rs  to  those who have been tra ined  in  an

in s t itu t io n )
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othe r th in g s  the g roun d  cond itions  on s ite , number o f 

ope ra tives  c a rry in g  out the  a c t iv ity ,  p la n t and equipm ent 

used, m ateria ls and tools used, method and technique used in 

c a rry in g  ou t the w ork and a ske tch  o f the  layout o f the w ork 

place was also made.

The main aim o f the fie ld  s u rv e y  was to record the 

o u tp u t in  the a c tiv itie s  un d e r in v e s tig a tio n  and also to record  

the techn ica l facto rs  p resen t on the  s ite . The ou tp u t recorded 

and the num ber o f hours worked were used to calculate the 

p ro d u c t iv ity  index on each o f the fiv e  s ite s . A p a rt from  the 

p rim a ry  data obtained from  the qu e s tio n n a ire  and the fie ld  

obse rva tions , o the r im po rtan t in fo rm a tion  was obtained from 

in form al in te rv ie w s  and d iscussions w ith  the various personnel 

on the s ite . Such personnel inc luded the  supe rv iso rs  and 

forem en. A lso, while w a lk ing  a round the  site a lo t was 

observed which o the rw ise  would not have been recorded.

Follow ing now is a summarised d e sc rip tio n  o f the 

w ork in vo lve d  in each o f the five  case s tud ies  labled A 

to E. T h is  in fo rm ation  was obtained from  e ithe r the b il ls  

o f q u a n tit ie s  or from the a rc h ite c tu ra l d raw ings  where b ills  

o f q u a n titie s  were not p a r t  o f the c o n tra c t documents.

Project A

T h is  p ro jec t consisted o f twelve num ber three s to re y  

fla ts , a s ing le  s to rey  re p o rtin g  o ffice  and a single s to rey
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canteen b u ild in g . The approxim ate to ta l area o f all the un its  was 

1500 square metres. The work to be executed under the contract comprised 

the erection and completion o f the above mentioned w ork and 

all re la ted  ex te rna l w o rks  in c lu d in g  access road, foul dra inage 

and landscap ing . The landscap ing com prised o f p la n tin g  trees 

and g ra s s . The fla ts  were on going a t the  time the fie ld  

su rve y  was ca rrie d  ou t and the data was collected from the 

f la ts . The form o f c o n s tru c tio n  used fo r  the fla ts  was 

tra d it io n a l load bearing  wall w ith  two colum ns, r in g  beam and 

suspended slabs. The walls were in so lid  concrete b locks, 

p las te red  e x te rn a lly  and in te rn a lly . The walls were c a rrie d  

on a s t r ip  founda tion . The roof was tim b e r trussed  covered 

w ith  concre te  roo fing  t ile s .  The in te rn a l fin ishes were as 

fo llow s; floors were in g ra n o lith ic  in a ll wet areas, and pvc 

tiles  in  all o the r areas, wall and ce ilin g s  were gen e ra lly  lime 

p las te red  and pa inted w ith  white glazed wall tiles  fixed  to 

walls in  the bathroom s. The doors were in tim ber and the 

w indows lo uv re d .

The s ite  on w h ich  th is  p ro je c t was s itua ted  was ve ry  

s loppy which necessitated alot o f cu t and f i l l  so as to 

obta in  the co rre c t le ve l. The soil was red volcanic and the 

rock s u b -s tra ta  was not v e ry  deep below the g round  level, it  

was an average o f 1 m etre deep. The s ite  being d if f ic u lt  

due to  the topography presented a num ber o f problems 

especia lly  where it  concerned the tra n s p o rta tio n  o f the b u ild ing  

m ateria ls and general movement about the  s ite . A no the r 

problem  experienced on th is  p a rtic u la r s ite  was shortage o f
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b u ild in g  m ateria ls and especia lly  tha t o f solid concrete blocks 

such th a t at one time the  wall co n s tru c tio n  was suspended fo r 

about a week. There  was also the problem  o f shortage o f 

cement w here by i t  was not possible fo r concre ting  to be done 

on a few days. These shortages in b u ild in g  m aterials, 

espe c ia lly  b u ild in g  b locks culm inated in data fo r wall cons t­

ru c tio n  being recorded on on ly  two days in th is  p ro je c t. I t  had 

also been in tended to co llec t the data on a da ily  basis and th is  

was also not possible on th is  p a rtic u la r p ro je c t. The data was 

thus co llec ted  on ly  on those days when w o rk  was in p rog ress . 

The c o n tra c t sum was 29 m illion s h ill in g s .

Project B

T h is  p ro je c t cons is ted  o f an o ffice  b lock. The w ork 

to be execu ted under the  co n tra c t com prised the erection and 

com pletion o f a fo u r s to re y  o ffice  block w ith  all the re la ted 

e x te rn a l w o rks , in c lu d in g  access road, fou l dra inage, fenc ing , 

gates, gate  house and the  land scap ing. The form of cons t­

ru c tio n  used was re in fo rce d  concrete fram e, com prising columns, 

beams and slabs w ith  a f la t  roo f fin ished  w ith  water p ro o f 

membranes. E x te rn a lly  the wall, beams and columns were e ithe r 

v e r t ic a lly  b road-m arked o r fa ir  face concre te . The in te rna l 

fin ishes  were as fo llow s: floors were gen e ra lly  fin ished  in

carpe t tile s  and te rrazzo  in the wet areas, walls had lime 

p las te red  and pain ted w ith  ceramic tiles  in  wet areas. The 

ce ilings  were lime p las te red  and pa in ted .

The doors were aluminium s lid in g  doors and w indows
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were also In aluminium w ith  tin te d  g lass. F ittin g s  and f ix tu re s  

were gen e ra lly  hardwood framed and pa in ted  b lockboa rd . The 

b u ild in g  measured ove r ex te rna l walls was approxim ate ly 2670 

square m etres. The s ite  on which the b u ild in g  stood was level 

w ith  b lack  cotton soil and murram s u b -s o il.  The con trac t 

sum was 9 m illion s h ill in g s .

Project C

T h is  p ro jec t cons is ted  o f a th re e  s to rey con tro l 

B u ild in g  and G enerator House. The w o rk  to be executed 

under the  co n tra c t in c luded  the e rection  and completion o f the 

above w o rks , and all e x te rn a l works and the drainage system. The 

form o f cons truc tion  o f  the bu ild ing  was re in fo rced  concrete 

frame com pris ing  o f colum ns, beams and suspended s labs.

The ro o f was a f la t  ro o f fin ished  w ith  b u ilt-u p -a s p h a lt  and 

covered w ith  p itched asbestos sheet on tim ber trusse s . The 

ex te rna l and in te rna l walls were in solid concrete b locks.

There was a parapet wall which was in re in fo rce d  concrete and 

there  were sunb reakers  which were in p recas t concre te .

The fin ishes were as fo llows: e x te rn a l wall fin ishes 

com prised o f mosaic t ile s  and rend e rin g  which was pa in ted . 

In te rna l walls were lime plastered and p a in ted , flo o r fin ishes 

com prised o f wood p a rq u e t, te rrazzo in  wet areas and special 

com puter floo r in the com puter room. The ce iling  fin ishes in 

the o ffices  comprised o f suspended alum inium  ce iling  s tr ip s  and 

accoustic tile s , all the o th e r areas had a p laste red and painted 

c e ilin g . The w ork to be executed also inc luded p lum b ing and
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dra inage , e le c tr ica l, mechanical and f ir e  f ig h tin g  ins ta lla tions . 

The approxim ate floo r area measured o v e r ex te rna l walls was 

1000 square  m eters. The s ite  on w h ich the bu ild ing  stood was 

fa ir ly  level w ith  a small la ye r o f b lack co tton  soil and m urram  

s u b -s o il. The co n tra c t sum fo r th is  p ro je c t was eleven m illion 

s h ill in g s .

Project D

Th is  p ro jec t com prised o f a s tu d y  centre  two s to re y  

h ig h . The work to be executed under the  con trac t com prised 

the co n s tru c tio n  and com pletion o f a two s to rey b u ild in g  w ith  

all the re la ted e x te rna l w orks  in c lud ing  fou l dra inage, fenc ing , 

gates, gate house and the  land scap ing . The form of 

c o n s tru c tio n  used in th is  b u ild in g  was load -bearing  wall 

co n s tru c tio n  w ith  r in g  beam and suspended slab. The 

e x te rna l and in te rna l walls were in so lid  concrete b locks. The 

roo f was p itched tim ber trussed  w ith  concre te  tiles  co ve rin g .

The fin ishes were as fo llows: the  ex te rna l wall fin ishes

com prised o f cement re n d e rin g  and p a in t, w ith  stone fac ing  

at the quo ins . The in te rn a l wall f in ishes  comprised o f lime 

p las te r and pa in t, w ith  w h ite  glazed wall tiles  fixed  in the  wet 

areas. The floo r f in is h  was parquet in all o ther areas a pa rt 

from the  wet areas w h ich  were in te rra z z o . The doors were 

framed panelled hardwood doors and others were steel casement. 

F itt in g s  and f ix tu re s  were genera lly  in hardwood and b lo c k - 

board . The approxim ate floo r area o f the  g round floo r was 

560 square  metres measured from the e x te rn a l face o f the  walls.
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The s ite  on which the b u ild in g  stood was fa ir ly  level w ith  red 

so il. The con trac t sum was fo u r m illion s h illin g s .

P ro ject E

The last p ro je c t com prised o f in s titu t io n a l hoste ls.

The to ta l number o f the  hostels was fo u r .  The w ork to be 

execu ted under the c o n tra c t comprised o f the erection and 

com pletion o f the above s ing le  s to rey  b locks , w ith  a p lin th  area 

o f app rox im ate ly  230 square  meters each. The associated work 

such as ex te rna l w ork was also p a rt o f the co n tra c t. The form 

o f co n s tru c tio n  used fo r  th is  p ro jec t was load-bearing  wall 

c o n s tru c tio n . The e x te rn a l walls were in  solid concrete blocks 

on s t r ip  founda tion w ith  concrete flo o r s lab . The roo f was 

p itche d  tim ber trusse d  w ith  galvanized co rru ga ted  iron  sheets 

c o v e r in g .

The doors were m atchboard tim be r framed fo r ex te rna l 

doors and solid core f lu s h  doors fo r  in te rn a l doors. Windows 

were metal louvred and glazed. The fin ishes  were as fo llow s: 

flo o r f in ish e s  were cement and sand screed in all 

areas, the  walls were p laste red and pa in ted  e x te rn a lly  and lime 

plastered and painted internally. The ce iling  was in celotex so ft 

board on tim ber b ra n d e rin g  and then p a in ted . The e x te rn a l 

w orks com prised o f fou l d ra inage, fenc ing  and land scap ing .

The s ite  on which the p ro je c t stood was level w ith  a small layer 

o f b lack  cotton soil and a murram s u b -s o il. The co n tra c t sum 

was th re e  m illion s h ill in g s .



Data P resen ta tion

U sing the in fo rm a tion  collected in the data co llection 

form  the  labour p ro d u c t iv ity  index was ca lcu la ted . The 

p ro d u c t iv ity  f ig u re  fo r each day was ca lcu la ted , and from  these 

the  average  labour p ro d u c tiv ity  index fo r  the five  days d u r in g  

w h ich the  observa tions were ca rried  ou t was ca lcu la ted . But 

i t  w ill be noted th a t in p ro je c t B, the data fo r concre ting  

was ava ilab le  on on ly  th re e  days. The reason fo r th is  is , that 

a fte r  the  th ree  days th e re  was no more concre tin g  as the 

o pe ra tion  was suspended. In wall c o n s tru c tio n , the data fo r 

p ro je c t A was taken on ly  tw ice , the reason fo r th is  is because 

the  o pe ra tion  was suspended due to non a v a ila b ility  o f b locks 

on the  s ite .

The ca lcu la tion o f the p ro d u c tiv ity  index was done as 

describ ed  in the next sec tion . The amount o f concrete poured 

was ca lcu la ted  from the area o f concre tin g  recorded in the  data 

co llec tio n  form  m u ltip lie d  by  the th ickness o f the slab. T h is  

gave the  amount o f concre te  poured in cub ic  meters. The 

amount o f wall co n s tru c te d  was recorded in the data co llection  

form  in  square m eters. The number o f labourers  invo lved  in 

the a c t iv it ie s  on each respec tive  day was also recorded in the 

data co llec tio n  form . The tota l hours w orked by the whole 

gang was also recorded in  the data co llec tion  form. Using the 

above da ta , the labour p ro d u c tiv ity  fo r each day was ca lcu la ted . 

The fo rm u la r used in the  ca lcu la tion is as fo llow s:
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P ro d u c tiv ity  
per/m an hour

O u tp u t (cm /sm )

man hours (w o rke d )

The man hours used as the denom inator represented 

the hours worked by the  unsk ille d  labour plus the weighted hours 

worked by the sk ille d  la b o u r. The reason fo r w e igh ting  the 

total hou rs worked was g ive n  in the f i r s t  chapter o f the s tudy .

The man hours were ca lcu la ted  from  the to ta l hours worked 

recorded on the data co llec tion  fo rm . T hey  were calcula ted 

as fo llow s:

Man hours = Total hours worked (u n sk ille d ) +

weighted to ta l hours worked 

(s k ille d  labou r)

The fig u re s  ob ta ined  from the ca lcu la tions are 

presented in table 4.3 and 4 .4 .

Project Day 1 Dav 2 Dav 3 Dav 4 Dav 5

A 0.060 0.084 0.090 0.086 0.172

B 0.094 0.078 0.094 - -

C 0.072 0.068 0.105 0.090 0.059

D 0.104 0.142 0.095 0.095 0.095

E 0.080 0.070 0.094 0.078 0.079

Table 4 .3 : Labour P ro d u c tiv ity  in concre ting  measured in

cm /m anhou r.

Source: Own fie ld  w o rk .

L
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Project Day 1 Day 2 Day 3 Day 4 Day 5

A 0.488 0.557 - - -

B 0.338 0.330 0.420 0.354 0.354

C 0.248 0.277 0.180 0.175 0.211

D 0.388 0.388 0.388 0.388 0.388

E 0.256 0.380 0.213 0.410 0.315

Table 4 .4 : Labour P ro d u c tiv ity  in w a lling  measured

sm /m anhour.

Source: Own fie ld  s u rv e y .

From the two ta b le s , tab le  4.3 and 4.4 , it  is ev iden t 

tha t p ro d u c tiv ity  va ried  d u r in g  the  f iv e  days when observations 

were c a rr ie d  ou t. T h is  shows th a t a p a rt from the va ria tio n  

o f p ro d u c tiv ity  from s ite  to s ite , the re  was also v a r ia b il ity  

w ith in  each site . For each site the average p ro d u c tiv ity  index 

was obta ined from the d a ily  p ro d u c tiv ity  by averag ing the 

la te r. T h is  is shown in  tables 4.5 and 4 .6 .
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Tab le  4 .5 :___ A verage P ro d u c tiv ity  index in concre ting

in  cm /m anhour.

P ro ject C oncre ting  in 
cm /m ahours

Ranking

A 0.098 2

B 0.088 3

C 0.079 5

D 0.106 1

E 0.080 4

S o u rce : Own fie ld  su rve y

Tab le  4 . 6 :  Averaae P roductivity index in w a l l i n n

in  sm /manhour

P ro ject Walling in Ranking
sm /m anhours

A 0.523 1

B 0.359 3

C 0.211 5

D 0.388 2

E 0.315 4

Source: Own field su rv e y .
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O ut o f the five  case studies p ro jec t A had the 

h ighest p ro d u c t iv ity  in wall cons truc tion  which was 0.523 sm/ 

m anhour, the lowest was in p ro jec t C w h ich  had a p ro d u c tiv ity  

o f 0.211 sm /m anhour. In  concre ting  the  h ighest p ro d u c tiv ity  

was in p ro je c t D and the  lowest in p ro je c t C. Project C had 

the lowest p ro d u c tiv ity  in  both the two a c tiv itie s  observed .

How can th is  va ria tio n  in  p ro d u c tiv ity  on the various s ites be 

exp la ined?  In the f i r s t  and second chap te rs  o f th is  w o rk , it  

was hypo thes ised  th a t va r ia tio n  in p ro d u c tiv ity  is caused by 

techn ica l and human fa c to rs  encountered on the co n s tru c tio n  

s ite . These fac to rs  which cause the v a r ia tio n  in labour p ro ­

d u c t iv ity  were assumed to  be under the con tro l o f the manage­

ment o f the  firm . Th is  issue w ill be d iscussed in the 

succeeding sections.

Causes o f V a ria tio n  in Labour P ro d u c tiv ity

E a rlie r on in ch a p te r one, the use o f a m ultip le  

reg ress ion  model fo r labour p ro d u c tiv ity  was suggested.

Possible independent va riab les  are those technica l and human 

fac to rs  w h ich  are assumed to a ffec t labour p ro d u c tiv ity , 

these were discussed in  the f i r s t  and second chap te rs . These 

fac to rs  were all in ve s tig a te d , and some were excluded d u r in g  

the f ie ld  obse rva tion  as they were found not to be re leva n t 

on the c o n s tru c tio n  s ites s tud ied .

From all the lite ra tu re  rev iew ed, a number o f fac to rs  

both techn ica l and human were id e n tif ie d  which were th o u g h t 

to a ffe c t labour p ro d u c t iv ity .  A fte r  the fie ld  su rvey  a good
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num ber o f these fac to rs  were found to be, e ithe r absent o r not 

to v a ry  among the s ite s . These fa c to rs  which were e ith e r 

absent o r  d id  not v a ry  were even tua lly  le ft  out o f the regression 

model. An example o f one techn ica l v a r ia b le  which was found 

not to v a ry  among the s ites  was q u a lity  o f  raw m ateria ls .

These a re  the raw m ateria ls in both  co n c re tin g  and wall 

c o n s tru c tio n . These m ateria ls  were found  to be o f s im ilar 

q u a lity  g iv in g  the im pression tha t they were all obta ined from 

the same sup p lie rs . The section which fo llows exp la ins the 

se lection o f the independen t variab les fo r  the regression model.

Selection o f Independent Variab les 

( i)  Technica l Factors

/
A t the onset o f the  s tudy  the re  were many 

independen t variab les to  be in v e s tig a te d . These are the 

va riab les  which are th o u g h t to g e n e ra lly  a ffec t labour p ro ­

d u c t iv i ty ,  bu t a fte r  the fie ld  su rvey  and the p re lim in a ry  data 

ana lys is  on ly  the fo llow ing  variab les  rem ained; technica l factors 

o f p ro d u c tiv ity  in conc re tin g  tha t remained were n ine, and 

were numbered to x ^ . These are shown in tab le 4 .7 . The 

techn ica l factors o f p ro d u c tiv ity  in w a lling  tha t remained were 

e igh t and were numbered k 1 to kg to d iffe re n tia te  them from  the 

above. They are shown in table 4 .8 .
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Table 4 .7 : Technica l fac to rs  o f labour p ro d u c t iv ity  in conc re tin g

V ariab le  P ro jec ts

A B c D E

Y , - Labour p ro d u c tiv ity  in concre tin g  measured in cm/man hour Y, 0.098 0.088 0.079 0.106 0.080

X 1 = M ateria ls wastage on s ite x i 1 0 0 0 0

x 2 ~ Distance o f m ixer from po in t o f p lac ing  in linea r meters X2 30 5 10 5 10

X3 ~ Number o f laboure rs  invo lved X 3 21 25 14 18 17

X« = Capacity o f m ixer in cub ic  meters \ 0.14 0.20 0.14 0.14 0.14

X5 = Number o f pocker v ib ra to rs  used X 5 1 1 1 1 1

X6 = Number o f wheel barrow s used X 6 5 7 4 s 3

X7 = C om plexity o f b u ild in g X 7 1 0 0 2 2

X8 = Scale o f w ork ava ilab le  in m illion s h illin g s X8 23 9 11 4 3

x 0 = C ond ition  o f m ixer x n 0 0 1 0 0

Value lables.

X j (0) No wastage (1) wastage p resen t
X7 (0) Framed co n s tru c tio n  (1) Load bearing  wall w ith  columns

(2) Load bearing wall c o n s tru c tio n  w ith o u t columns 
X (1) Not e ffic ie n t (0) E ff ic ie n t.
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Table 4 .8 : Technica l fac to rs  o f labour p ro d u c tiv ity  in w a lling

V ariab le Project s

A B C D E

Y 2 = Labour p ro d u c t iv ity  in w a lling  measured in sm/man hours Y 2 0.523 0.359 0.211 0.388 0.315

K , = M ateria ls  wastage on s ite K 1 1 0 0 0 0

*<2 = D istance o f b locks from wall in linea r metres K2 3 2 1 1 1.5

K3 = C om plex ity  o f b u ild in g k 3 1 0 0 2 2

K , = Scale o f w ork ava ilab le  in m illion  s h illin g s K„ 23 9 11 4 3

K , = C ond ition  o f m ixer K5 0 0 1 9 0

II

1 
CD Number o f labou re rs  in vo lve d K6 2 2 6 3 3

K7 = Number o f trow e ls  used K7 2 1 3 1 1

IIoc Number o f levels used K8 1 1 3 1 1

Value lab les.

K . (a)

K3 (0)

(2)

KS (1)

No wastage (1) wastage p resen t
Framed c o n s tru c tio n  (1) Load bea ring  wall w ith  columns 

Load bea ring  wall w ith o u t columns 

Not e ff ic ie n t (0) E ffic ie n t

i m
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Among the  selected variab les w ere some dummy 

v a r ia b le s . The in c lu s io n  o f dummy va ria b le s  in a regress ion  

model is fu l ly  described  by Lew is -B eck1. This techn ique  has 

been dev ised  fo r the pu rpose  o f e s ta b lish in g  re la tio nsh ip  

between va riab les  th a t can take two o r more d is tin c t le ve ls .

In the case o f a complex s tu d y  such as a b u ild in g  fo rm ; dummy 

va ria b le  can take th ree  leve ls ; the b u ild in g  can e ith e r be 

re in fo rc e d  concre te  fram e, load-bearing  wall co n s tru c tio n  w ith  

columns o r load -bea ring  wall c o n s tru c tio n . A no ther example 

is the co n d itio n  o f  the concre te  m ixe r, w h ich may take two 

leve ls ; the  m ixer can be e ith e r e ff ic ie n t o r not e ff ic ie n t.

The dummy va riab les  do not cause regresion estimates 

to lose any o f th e ir  des ira b le  p ro p e rtie s  as may be feared .

The dummy variab les have one main weakness in th a t the  

change is not con tinuous  and the re fo re  a graph cannot be 

draw n to  il lu s tra te  the g ra d ie n t fo r  the  change, from say 

framed c o n s tru c tio n  to load bearing wall cons truc tion  w ith  a 

few co lum ns.

The independent variab les which were inc luded in 

the reg ress io n  models were selected fo r va rious reasons. 

M ateria ls  wastage on s ite  is represented by a dummy va r ia b le . 

M ate ria ls  wastage on a co n s tru c tio n  s ite  can be m easured.

But measurement is g e n e ra lly  app licab le  to those m ateria ls 

which can be enum erated by numbers such as b u ild in g  concrete 

b locks, w indows e tc . B u t fo r m ateria ls such as cement, sand 

o r b a lla s t, the amount o f  waste cannot be accura te ly  measured,
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i t  can o n ly  be estim ated. M ateria l wastage was thus  allocated 

a dummy v a ria b le . The a lte rn a tiv e  would have been to 

estim ate the  percentage o f wastage based on approxim ate 

q u a n tit ie s .

Some aspects such as layou t o f s ite  are d if f ic u lt  to 

exp ress  in mathematical term s o th e r than  by using the 

s u rro g a te . The s u rro g a te  which was th o u g h t to su ffice  as a 

re p re s e n ta tiv e  o f the la you t o f s ite  was the d istance o f the 

m ixer from  the p o in t o f p lacing the  concre te  in co n c re tin g  

a c t iv i ty .  In chap te r th re e  it  was shown th a t the concre te  mixer 

is the n e rve  cen tre  o r  the nucleus o f  the concre ting  

a c t iv i ty .  Th is  would im p ly  tha t the d is tance  o f the m ixer 

from the  po in t o f p lac ing  is an im po rtan t fac to r a ffe c tin g  rate 

o f c o n c re tin g . Thus the  distance o f the  m ixer in metres was 

used to  rep resen t the la you t o f s ite . In  the case o f wall 

c o n s tru c tio n , the d is tance o f the b locks from the  p o in t o f 

p lac ing  them on the wall under co n s tru c tio n  was also found  to 

be im p o rta n t in a ffe c tin g  wall c o n s tru c tio n , thus th is  d istance 

was taken  as the su rro g a te  fo r the layou t o f s ite  in w a llin g .

A no the r aspect which is ve ry  d i f f ic u l t  to express in 

mathematical terms is the  techn ique o f c a r ry in g  ou t the w o rk . 

The techn ique  is the way o f ach iev ing  the aim s k i l l fu l ly .

The techn ique  o f concre tin g  a g round  flo o r slab va ries  b u t 

is g e n e ra lly  ca rrie d  ou t in the manner described  in the th ird  

c h a p te r. But th is  cannot be expressed m athem atica lly. The 

techn ique  had to be expressed using su rro g a te s . The 

su rro ga tes  used, (in  th is  case more than  one su rro g a te  had
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to be used) were; num ber o f la bou re rs  invo lved , capacity  

o f the m ixe r used, num ber o f pocker v ib ra to rs  used and the 

num ber o f wheel ba rrow s used, the  reason fo r choosing the 

above va riab les  as su rro g a te s  stemed from  the fact th a t it  

is the com bination o f a ll the above va riab les  tha t determ ines 

the techn ique  o f co n c re tin g  in each case. The techn ique o f 

w a lling  experienced the same problem  o f  not being expressed 

m athem atically and so in  th is  case the num ber o f labourers 

in vo lve d  and the num ber o f trow e ls  and levels used were used 

to re p re se n t the techn ique  o f wall c o n s tru c tio n .

The com plexity  o f  the b u ild in g  in  each case was 

assigned a dummy v a r ia b le . The reason fo r th is  is because 

it  is no t con tinuous. I t  is d isc re te  and can only be measured 

a t a g ive n  po in t. The com p lex ity  o f th e  b u ild in g  was thus  

measured a t th ree  leve ls . Th is  was e ith e r  re in fo rced  concrete 

frame, load bearing wall co n s tru c tio n  w ith  few columns o r 

load bea ring  wall c o n s tru c tio n . The most complex was the 

framed co n s tru c tio n  and the least complex the load-bearing  

wall co n s tru c tio n .

The scale o f the  w ork ava ilab le  is in its e lf  not 

measurable perse bu t can be rep resen ted  by the value o f 

the w o rk s , in  th is  case the  co n tra c t sum. The con trac t sum 

is a r r iv e d  at by es tim ating  how much w o rk  is invo lved in a 

p ro jec t and then p r ic in g  the same. T h is  would then im ply 

tha t the  con trac t sum is a good re p re se n ta tive  o f the scale 

o f w ork  invo lved in a p ro je c t. For exam ple, a p ro jec t w ith  

a co n tra c t sum o f Ksh.20 m illion w ill ob v io u s ly  invo lve  more
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work than  ano ther w h ich  has a c o n tra c t sum o f on ly  Ksh.5  

m illion . There are o th e r reasons fo r a h igh  con trac t sum 

which do not necessarily  re fle c t the scale o f w ork ava ilab le . 

One reason is where the  cost o f m ate ria ls  used is much more as a 

percentage o f to ta l cos t, especia lly in a case where special 

m ateria ls are used. T h is  d id  not happen in any o f the  five  

p ro jec ts  in the s tu d y . A ll the same, i t  may be reasonable to 

assume th a t about 40% o f  the to ta l cost o f  a p ro jec t is 

labour cost.

The last independen t va riab le  is equipm ent and tools. 

The equipm ent used can be measured in  terms o f num bers, 

o r horse power depend ing  on the equ ipm ent in question  and 

the fu n c tio n  it  ca rrie s  o u t. In th is  s tu d y  the on ly  p la n t used 

was the  concrete m ixer. On each o f the  sites on ly  one 

m ixer was used. What was o f in te re s t here is the opera ting  

cond itions  o f the m ixe r. The cond ition  o f the m ixer is 

rep resen ted  by a dummy va riab le . T h is  va riab le  takes two 

levels. The m ixer can e ith e r be e ff ic ie n t o r in e ff ic ie n t.  This 

is because the cond ition  o f the m ixer a ffe c ts  its  e ffic ie n c y .

By in e ff ic ie n t it  implies th a t the m ixer is e ith e r damaged or 

keeps b reak ing  down th u s  necessita ting fre q u e n t stoppages 

in the progress o f conc re tin g  to allow i t  to cool due to o v e r­

heating o r fo r a tte n tio n .
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( ii)  Human Factors

In the f i r s t  tw o  chap te rs  o f th is  w o rk , the human 

fac to rs  a ffe c tin g  labour p ro d u c tiv ity  were discussed. I t  was 

estab lished tha t human fac to rs  depend on q u a lity  and 

m otiva tion  o f labou r. Q ua lity  o f labour is an aspect which 

is d i f f ic u l t  to express in  mathematical term s so is m otiva tion . 

Q ua lity  o f labour is de term ined by the  e d u c a tio n /tra in in g , 

the phys ica l cond itions  o f the w o rk e r, age-sex com position 

and f in a lly  the e f fo r t  e x e rte d . These fac to rs  which have just 

been o u tlined  have been used as the su rroga tes rep resen ting  

q u a lity  o f labour. The q u a lity  o f  labou r was determ ined 

th ro u g h  questionna ire  adm in is te red  to the  labourers .

Questions one, tw o, th re e , tw e lve , th ir te e n  and fou rteen  

were used to t r y  to f in d  ou t about the q u a lity  o f labou r.

The m otivation o f the co n s tru c tio n  w o rke r depends on 

several facto rs in c lu d in g ; cond itions on s ite , in d iv id u a l needs 

and social cond itions on the job. The aim o f the s tu d y  is to find 

which o f these fa c to rs  cause increase in labour p ro d u c tiv ity  

and those tha t cause a decrease in labou r p ro d u c tiv ity .  In 

the f ie ld  su rvey  some o f  those fac to rs  lis te d  in chap te r two 

were found  not to v a ry  and these were excluded from the 

regress ion  models. O n ly  those fac to rs  th a t were found to be 

re le va n t were inc luded  in  the reg ress ion  model.
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The human fa c to rs  which c o n s titu te  the independent 

va riab les  th a t are  in c lud ed  in the regress ion  model are shown 

in  tab le  4 .90. In it ia l ly  th e re  were t h i r t y  two independent 

va riab les  under in v e s tig a tio n . A fte r  the  fie ld  su rvey  they  

were reduced to 18 v a r ia b le s . Some va riab les  were also found 

to be re la ted  to each o th e r and so to avo id  problems o f m u lti- 

c o ll in e a r ity , one o f the va riab les  was selected and the o th e r 

exc luded .

The independen t va riab les  exc luded  include 

phys ica l cond ition  o f the  w o rke rs . The reason is because all 

the la bou re rs  d id  not appear to have d e b ilita tin g  diseases 

which a ffe c t th e ir  w o rk in g  capac ity . T h is  in form ation was 

obta ined from  the in te rv ie w s  using the ques tionna ire .

A no the r reason fo r  e x c lu d in g  the above mentioned va riab le  is 

th a t on all the s ites in ve s tig a te d  at least eve ry  w o rke r had two 

o r more meals per day, p a r t ic u la r ly  lunch  and suppe r. For 

the above two reasons th e  va riab le  was thus excluded

The tem pera tu re  on site which was also one o f the 

va riab les  was excluded because the weather did not v a ry  du rin g  

the pe rio d  the fie ld  s u rv e y  was ca rrie d  ou t and also because 

it  was one o f the fac to rs  which was held constant d u r in g  the 

s tudy  p e r io d . A n o the r va riab le  which was excluded was 

tra in in g .  The reason was tha t in all the  p ro jects  investiga ted  

non o f those firm s o ffe re d  any type o f tra in in g  to the laboure rs . 

The in fo rm a l o rgan iza tion  on the co n s tru c tio n  s ite  which is one 

o f the social needs in the  job was m inimal. The reason fo r 

th is  was the fact tha t almost all the la boure rs  met fo r the  f ir s t



Table 4 .9 : Human fac to rs  o f labour p ro d u c tiv ity  in co n c re tin g  and w a lling

V ariab les  Projects

A B c D E

Y , = Labour p ro d u c tiv ity  in concre ting  measured in cm/man hours Y , 0.106 0.088 0.079 0.098 0.080

Y2 = Labour p ro d u c t iv ity  in w a lling  measured in sm/man hours Y 2 0.388 0.359 0.211 0.523 0.315

Q, = U nsk illed  labour w ith  p rim a ry  level o f education in percentage 0 , 64 92 62 29 70

Q2 = U nsk illed  labour w ith  secondary level of education in percentage Q2 32 8.7 19 29 20

q 3 = S killed  labour in percentage
q 3 29 0 14 5 8

= Labour w ith  ove r 3 years o f experience in percentage Q4 72 57 38 58 51

°5 = Labour in age b racke t 20 to 40 years.
q 5 100 83 67 64 / 65

q6 = Labour in te re s te d  in co n s tru c tio n  w ork °6 71 74 67 64 65

Qy = Safety tra in in g Qy 1 0 0 0 0

°8 = F irs t aid Q8 0 0 0 1 0

°9 = P ro tec tive  c lo th in g 1 0 0 0 0

Q10 = Rest period  on s ite  per w ork day in hours Q,0 1 * * 1 1
= Mode o f selection o f labour Q11 0 0 1 0 0

« ,2 = Incen tives °12 1 0 0 1 1

Q13 = S uperv is ion Q,3 2 0 1 1 1

q ,4 = Labour union ° , 4 0 1 0 1 0

° ,5 = Labour tu rn o v e r °15 0 1 1 1 ' 0
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Table 4 .9 : ( C o n td . . . )

Q1(. = F requency o f payment o f wages in Ksh. per day

Q17 = Company tra n s p o rt
Q18 = Wages in Ksh. pe r day

Value labels

°17 (0)

° , 8 (0)

Q9 (0)

Q ,. (0)

Q12 (0)

°13 (0)

(0)

°15 (0)

Q |7 (0)

No tra in in g  (1) T ra in in g  o ffe red  

No F irs t aid (1) F irs t aid p rov id ed
No p ro te c tive  c lo th in g  (1) P ro tec tive  c lo th in g  p rov id ed . 

1st come 1st served (1) M e rit.
No incen tives (1) Incen tives  p resen t.

Below average (1) Average (2) Above average 

U nunionised (1) U n ion ised.
Low (1) Average

No tra n s p o rt (1) T ra n s p o rt p ro v id e d .
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time on the  s ite . And since the p ro je c ts  were ail at the early  

stages o f  the  co n tra c t, in fo rm al g roups  had not began to  form 

o r even i f  formed had n o t gained enough s tre n g th  as ye t to 

a ffec t p ro d u c t iv ity .

The social cond ition s  on s ite  were represented by 

among o th e r  va riab les  the  s tr ik e s  and d ispu tes on s ite , 

c o n tin u ity  o f em ploym ent, p rov is ion  o f w e lfa re  fac ilit ie s  such as 

a canteen, and the  p ro v is io n  o f social a c tiv it ie s . A ll the  above 

mentioned va riab les  were excluded because they were not 

p resen t on any o f the f iv e  sites unde r in ve s tig a tio n .

The in d iv id u a l needs o f the  la boure rs  fe ll under three 

levels, nam ely: phys io log ica l needs, sa fe ty  needs and social

needs. The phys io log ica l needs were represen ted  by fo u r 

va riab les , these were food , c lo th in g , sh e lte r and the wages 

paid to the  labou re rs . O f the fo u r va riab les  on ly  wages were 

found to  v a ry .  The o th e r variab les d id  not v a ry . The type  o f 

food consumed by the labou re rs  was more or less the same and 

consisted o f the staple foods of maize and beans o r maizemeal. 

The form  o f c lo th ing  o f a ll the laboure rs  could be described 

as sh ab by . The k ind  o f she lte r these people live  in was to be

found in  the  slum areas and o the r low income q u a rte rs . This

was in d ica ted  by the areas in which they  said they lived  in 

and the amount paid fo r  re n t.  Save fo r  two w o rkers , 

all the re s t o f the w o rke rs  in te rv iew ed  on all the five  s ites

paid a re n t o f less than sh . 250/= per m onth.
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Safety from  in ju r y  which is a sa fe ty  need accord ing to 

the c la ss ifica tio n  o f needs in the s tu d y , is tied to sa fe ty 

t ra in in g .  Since the v a r ia b le  sa fe ty  tra in in g  was inc luded , then 

i t  was found  tha t the re  was no need o f in c lu d in g  sa fe ty from 

in ju ry  as an independen t v a ria b le . The two a re  more o r less 

ve ry  re la te d . The social needs on the  cons truc tion  s ite  were 

all exc luded  from the l is t  o f the independen t va riab les . The 

main reason fo r th is  was, th a t these are  the  h ighest in d iv id u a l 

needs, and accord ing  to  the lite ra tu re  rev iew  these h ig h e r 

needs a re  ou t o f reach fo r the c o n s tru c tio n  w o rke r. Ano ther 

reason fo r  the exc lus ion  is tha t they are  d if f ic u lt  to express 

m athem atically and no eas ily  id e n tif ia b le  surroga tes are to be 

found . For the above two reasons and from the ana lysis of 

the que s tionna ire  it  was found necessary to exclude them.

A lthough  the social needs were excluded from the  lis t 

o f the independent v a r ia b le s , a few questions in the 

ques tionna ire  used to in te rv ie w  the co n s tru c tio n  labour were 

aimed a t t ry in g  to es tab lish  the genera l social cond itions o f the 

s ite . From the ana lys is  o f the q ue s tionna ire  it  was found  that 

fr ie n d s h ip , contact w ith  o thers on site and a sense o f belonging 

were p resen t on the s ite  b u t d id  not v a ry  and thus are not 

im po rtan t facto rs  a ffe c tin g  p ro d u c t iv ity .  I t  was also found 

tha t th e re  were no cases o r repo rts  o f h o s tilit ie s  and f ig h ts  

among the  co n s tru c tio n  labou re rs . And to pu t i t  in one 

laboure rs  words "we are  all fr ie n d s  on the  site because we 

have a common goal, to earn a l iv in g " .
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Use o f Regression A na lys is  fo r  Labour 

P ro d u c tiv ity  Model

The use o f m u ltip le  regression model to analyse the 

e ffe c t o f  human fac to rs  on p ro d u c tiv ity  has been suggested by 

George C . Shen2 . The au tho rs  suggestion  is general and 

does n o t necessarily  re fe r  to the c o n s tru c tio n  in d u s try .  The 

approach fo r  doing th is  f i r s t  enta ils  a m on ito ring  system to be 

es tab lished  to ga the r feed -back  in fo rm a tion  on ce rta in  management 

aspects w h ich are re la ted  to p ro d u c t iv ity .  Examples o f these 

are , th e  labour tu rn -o v e r  ra te  which may re fle c t w orkers 

sa tis fa c tio n  o r d issa tis fa c tio n  w ith  the management s ty le , salary 

o r  wages scales o r c e rta in  specific  in cen tives  o r d is c ip lin a ry  

measure.

T he re  are many ways suggested fo r  the g a th e rin g  o f 

the data and the choice o f the va ria b le s . Though the re  are 

doub tless  many d if f ic u lt ie s  and even p it fa lls  in th is  approach, 

somehow it  is possible to express peoples reaction and work 

a ttitu d e  in q u a n tita tiv e  term s. With the  data available i t  is 

then poss ib le  to re la te the  rate o f p ro d u c tiv ity  change th ro ugh  

a m u ltip le  regression model, tak ing  the fo llow ing  form :

P = a + V i  + b2x2 + ..............................  + V n

Where,

P is p ro d u c tiv ity ,

a. b . b „ b „ , . . ,  1 1 2 3 ' n constants  to be determ ined and

X .  . X -  . X ................. .. . . . x are the independent va riab les .1' 2 ' 3 n
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The num ber o f independen t va riab les  to be inc luded  in 

the ana lys is  may v a ry  and may be expanded or con trac ted  

depending on the k in d  o f  data . Once i t  is th e o re tica lly  

estab lished tha t the  independen t va riab les  are p o s itive ly  re lated 

to change in p ro d u c t iv ity ,  a co rre la tio n  co e ffic ie n t m atrix may 

be w orked ou t to help ana lyse th e ir  e ffe c t on p ro d u c tiv ity .

The reg ress ion  model in th is  s tudy  follows more o r less th is  

p r in c ip le . But in the s tu d y  Step-w ise Regression A na lys is  is 

used.

S tep-w ise  Regression A n a lys is

The data co llected  in the fie ld  s u rv e y  was analysed 

using "S tepw ise" m u ltip le  linear reg ress ion  ana lys is , w ith  the 

aid o f s ta tis tic a l package fo r  social sciences (SPSS) ve rs ion  

5.01 on IC L 1900 com pute r. The use o f s tep-w ise  m u ltip le  

linear reg ress ion  ana lys is  is im portan t in  th a t it  is an 

autom atic process tha t enables one to know how pow erfu l an 

exp lana tion  the reg ress ion  equation accounts fo r va r ia tio n  in 

the independen t v a r ia b le s .

The ob jective  o f the s tudy is to f in d  out which o f the

independent variab les cause an increase in labour p ro d u c tiv ity

and w h ich  cause a decrease in the labour p ro d u c tiv ity .  The

im portan t co e ffic ie n t fo r  the purposes o f  th is  s tu d y  is the
2co e ffic ie n t o f m u ltip le  de te rm ina tion  R . Th is  measure is

im portan t when one wants to know how well the regress ion

equation accounts fo r va r ia tio n  in the independent va riab les
2

in the m u ltip le  re g re ss io n . For a m u ltip le  regress ion , R
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includes the p ro p o rtio n  o f va ria tio n  in Y expla ined by a ll the 

independen t va riab les . T h is  means th a t R* 2 is g iven b y :

regress ion  (exp la ine d ) sum o f squares
Total sum o f squares

The value o f R2ranges from "1 " to "0 " . When R2 = 1, 

the independen t va riab les  com pletely account fo r v a ria tio n  in 

the dependent va ria b le s , so tha t know ledge o f x values allows

the p re d ic tio n  o f y va lues w ith o u t e r ro r .  A t the o the r extreme
2

when R = 0 ,  the independen t variables account fo r no 

v a r ia tio n  in the dependent va riab les , so tha t know ledge o f x 

values would be o f no he lp  in p re d ic tin g  y -va lu e s , because 

the va riab les  are to ta lly  independent o f each o th e r.

2
The fact th a t R is c loser to 1 m erely shows how 

complete the phenomenon under the s tu d y  would be. B u t the 

exp lana tion  is more o f a mathematical necessity ra th e r than  a causal 

explanation for the dependent variable. This necessitates that one must take 

into account the theoretical consideration or assumption as to how the 

independen t and the dependent va riab les  could be re la ted .

Using the s tep -w ise  regression ana lysis fo r  the 

va riab les  shown in tab les 4 .7 , 4.8 and 4 .9 , a p r in t  ou t was 

obta ined fo r each o f the  f i r s t  two tables and two p r in t  outs 

were ob ta ined  fo r the las t tab le , which conta ins two sets o f 

data. For each o f the set o f data a summary tab le  and a p lo t 

o f res idua ls were p r in te d . The summary table shows the  

va riab les  which a ffe c t the  p ro d u c tiv ity  and the p lo t o f res idua ls  

shows the  line o f best f i t  o f the fina l regress ion  equa tion .
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A ll the  variab les th a t d id  not appear in  the summary tab le  

are those tha t do not a ffe c t p ro d u c t iv ity .  The resu lts  obtained 

from th e  p r in to u ts  are d iscussed unde r the fo llow ing fo u r 

separate headings, nam ely:

( i)  Technica l facto rs  a ffe c tin g  labour p ro d u c tiv ity  

in c o n c re tin g .

( i i)  Technica l facto rs  a ffe c tin g  labour p ro d u c tiv ity  

in w a llin g .

( i i i )  Human fa c to rs  a ffe c tin g  labour p ro d u c tiv ity  

in c o n c re tin g .

( iv )  Human fa c to rs  a ffe c tin g  labour p ro d u c tiv ity  

in w a llin g .

( i)  Technica l fac to rs  a ffe c tin g  labour p ro d u c tiv ity  in  

c o n c re tin q .

The p r in to u t showed tha t on ly  th re e  facto rs  o u t o f the

nine indepedent va riab les  x 1 to x g a ffe c t labour p ro d u c tiv ity

in  c o n c re tin g  on c o n s tru c tio n  s ites. The th ree  va riab les  are

the on ly  ones tha t appear in the summary table shown in

table 4 .10 . The th ree  s ig n if ic a n t va riab les  are x g-co n d itio n

o f the m ixe r, x^ -ca p a c ity  o f the m ixer and x ^ -th e  num ber o f
2

la b o u re rs . The th ree  va riab les  had a va lue  o f R = 0.4778, 

which means tha t the th re e  variab les accounted fo r  on ly  

47.78% o f the change in p ro d u c tiv ity  in c o n c re tin g . The th ree  

va riab les  thus  accounted fo r  less than 50% o f the change in 

p ro d u c t iv ity ,  which is indeed low. The exp lana tion  o f why 

these fa c to rs  account fo r  less than 50% o f the change is g iven
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’ Table 4 .10 : Final Model fo r Technica l Factors in C oncre ting .

1 3 3
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in the nex t chap te r. A suggestion o f what should be done to 

im prove the resu lts  is g iven  in the  same ch a p te r.

The cond ition  o f  the m ixer accounted fo r  28.78% o f the 

change in  p ro d u c tiv ity .  The RSQ change in the p r in t  ou t 

shows how much each o f the variab les  account fo r .  The 

capac ity  o f the m ixer -  x^ accounted fo r  6.11% o f the change 

in labou r p ro d u c tiv ity  and the last v a r ia b le , x 3 -  num ber o f 

la boure rs  accounts fo r  12.88% o f the change. A ll the o th e r 6 

va riab les  shown in tab le  4.7 w ith  the excep tion  o f x^ which 

was exc luded  a fte r  the f i r s t  run  d id  no t appear in the  summary 

tab le . X 1 -  m aterials wastage on the c o n s tru c tio n  s ite  was 

exc luded because it  was found to have a v e ry  h igh  co rre la tio n  

to x 2 -  Distance o f m ixe r from po in t o f  p lac in g . x 1 was 

exc luded and x 2 le ft because o f th e ir  h ig h  co rre la tio n  and 

because it  could have been measured as a percentage o r  as an 

approxim ate  q u a n tity . I t  also d id  not v a ry  much from one 

site to the o th e r.

The reason w hy all the o th e r va riab les  were no t 

inc luded  in the fina l model shown in the  summary tab le  is 

because they were found  not to a ffe c t labour in v e s tig a te d .

It had been assumed in  chap ter one th a t they a ffe c t labour 

p ro d u c tiv ity  on the s ite , b u t due to the  c ircum stances present 

on these sites they were found not to . These fac to rs  

are no t s ig n if ic a n t in o u r sites bu t may be s ig n if ic a n t in o ther

c o u n tr ie s .



( ii)  Technical fac to rs  a ffe c tin g  labou r p ro d u c tiv ity  

in w a llin g .

The p r in t  out showed th a t on ly  th ree  variab les were

conta ined in the summary tab le , as opposed to a ll the e ig h t

va ria b le s , k^ to k g w h ich  were in p u te d  in to  the com puter.

The th re e  variab les appearing  in the summary table shown in

table 4.11 were, k g-No o f labours in v o lv e d , ^ -m a te r ia ls

wastage on s ite , and ^ -d is ta n c e  o f b locks from wall. The
2

th ree  variab les had a va lue  o f R = 0.9882 which means tha t

the th re e  variab les account fo r 98.82% o f the va ria tio n  in
. . .  2 p ro d u c tiv ity  in w a llin g . A value o f R = 0.9882 is v e ry  high

and th is  shows how complete the phenomenon under s tu d y  is.

Th is  shou ld  not be taken li te ra lly ,  w hat is im portan t is the

causal exp lana tion o f the  re la tio nsh ip  between the dependent

va riab le  and the th ree  independent v a r ia b le s . T h is  makes it

necessary tha t one must take in to  account the theore tica l

considera tions before d ra w in g  a conc lus ion .

Variab le k g-num ber o f la bou re rs  invo lved accounted 

fo r 66.40% o f the change in labour p ro d u c t iv ity ,  ^ -m a te r ia ls  

wastage on site accounted fo r 26.97% o f the change and fin a lly  

k 2~distance o f the b locks from wall accounted fo r 5.49% o f the 

change. A ll the o the r f iv e  variab les appearing  in tab le 4.8 

which were inpu ted  in to  the com puter d id  not appear in  the 

summary table because they  were found not to a ffec t 

p ro d u c t iv ity .  The possib le  reasons fo r  th is  w ill be d iscussed 

in the last chap te r.
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( iii)  Human fac to rs  a ffe c tin g  labour p ro d u c tiv ity  

in  co n c re tin g .

The summary tab le  in the  p r in t  ou t shown in tab le  4.12

showed th a t on ly the fo llow ing  th re e  va riab les  a ffe c t labour

p ro d u c tiv ity  in c o n c re tin g . ^ -F re q u e n cy  o f paym ent o f

wages, (^ -u n sk ille d  labour w ith  p rim a ry  level o f education and

last b u t no t least ( ^ -u n s k il le d  labour w ith  secondary school
2

level o f  educa tion . The th ree  va riab les  gave a value o f R o f

0-9994. T h is  means th a t the th ree  va riab les  toge the r account

fo r 99.94% o f the change in labour p ro d u c tiv ity  in co n c re tin g .
2

A va lue  o f R o f 0.9994 is ve ry  h igh  and th is  means th a t the 

th ree  va riab les  exp la in  almost all the v a r ia t io n . B u t as 

mentioned e a rlie r, it  is im portan t to cons ide r the theo re tica l 

re la tio n sh ip  between the  independent va riab les  and the 

dependent va riab le .

Variab le  Q1 ^ -fre q u e n c y  o f paym ent o f wages account 

fo r 85.19% o f the v a ria tio n  in p ro d u c t iv ity ,  ( ^ -u n s k il le d  

labour w ith  p rim ary  level o f education accounted fo r 14.22% of 

the change and la s tly  ( ^ -u n s k il le d  labour w ith  secondary level 

o f educa tion  accounted fo r  0.53% o f the change. The 

exp lana tion  and the re levance o f the RSQ values to the s tudy  

w ill be g iven  in the last chap te r. A ll the o the r 15 va riab les  

in tab le  4.9 which were fed in to  the  com puter do not 

appear in the summary tab le  since they were found not to 

a ffec t p ro d u c t iv ity .
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Table 4 .12 : Final Model fo r  Human Factors in C o nc re ting .
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The summary tab le  in the com puter p r in t  out shown in

table 4.13 showed th a t on ly  th ree  va riab les  are s ig n if ic a n t

in labou r p ro d u c tiv ity  in  w a lling . The th re e  variab les which

appear in  the summary tab les are, Q ^ -w a g e s  in s h ill in g s ,

.^-superv is ion  and Q ^-s k ille d  la b o u r. These th ree  variab les 
2

g ive  an R value o f 0.9998. Th is  means th a t the th ree

va riab les  toge the r account fo r  99.98% o f the  change in labour
2p ro d u c t iv ity  in w a llin g . An R value o f  0.9998 is v e ry  h igh 

and shows how complete the  model is . B u t it  should no t be 

fo rg o tte n  th a t th is  is o n ly  a mathematical necessity , w h ich 

must be exp la ined ta k in g  in to  cons ide ra tion , the assum ptions 

in  the theo re tica l fram ew ork o f the s tu d y .

V ariab le  Q ^ -w a g e s  in s h illin g s  account fo r 87.06% 

o f the v a r ia tio n  in  la bou r p ro d u c tiv ity  in  w a lling , ( ^ “ Super­

v is ion  accounted fo r  12 . 68% o f the change and fin a lly  Q ^-sk illed  

labour exp la ins  0.24% o f  the change, as shown by the value 

o f the RSQ change. T he  exp lanation o f the above is g iven  

in ch a p te r fiv e . I t  is also w orth  n o tin g  tha t the re la tionsh ip  

between all the th ree  va riab les  and p ro d u c tiv ity  is p o s itiv e . 

Th is  means tha t an increase in the va lue o f any o f these 

va riab les  w ill cause an increase in the p ro d u c tiv ity .

( iv )  Human fac to rs  a f fe c t in g  labour p ro d u c t iv i ty

in w a l l in g .
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141

Test o f  S ign ificance

In the f i r s t  c h a p te r it  was suggested th a t the trueness 

o f the re la tio n sh ip  between any o f the independent va riab le  

in the summary tables and the labour p ro d u c tiv ity  shou ld  be 

tested a t 95% confidence level. What th is  te lls  us is th a t 

based on the data ava ilab le  from the co n s tru c tio n  sites 

in ve s tig a te d , we can be 95% co n fid en t, a llow ing fo r  5% e r ro r  

tha t the  hypothesis fo rm u la ted  in respect o f any independent 

va ria b le  w ith  respect to  the labour p ro d u c tiv ity  is t ru e  o r 

fa lse.

For a g iven num ber o f va ria b le s , the n u ll and 

a lte rn a tiv e  hypothesis fo r  each va ria b le  would be form ula ted 

in  the fo rm :

2 2 2 

Ho : 0 1 .2 3 4 .. . n  =0 2 .1 2 4 .. . n  = C .1234 ...n -1

H . : 5 2 *  6 2 *  5 2
1 .2 3 4 .. .n  2 .1 2 4 .. . n  .1 2 3 4 .. .n -1

2
where ^ *1.234, ; etc are expected variances o f

X j,  x 2 , ............. x n ; when the e ffe c t o f all o ther variab les

except the  x. under cons ide ra tion  are held constant.

The nu ll hypo thes is  Hq , states th a t the re  is no 

re la tio n sh ip  between each o f the independen t variab les and the 

dependent va riab le . The  a lte ra n tiv e  hypo thes is  states 

tha t th e re  is a causal re la tio n sh ip  between the independen t 

and the  dependent v a r ia b le . The F s ta tis t ic  w ill be used to
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test the  existence o r o therw ise  o f a re la tio n s h ip . The F 

s ta tis tic  is g iven by :

0 .0 5 , = (R ‘
( r - 1 , n - r ) 1 . 2 3 4 . . . r)

d - R ' 1 .234__ r)

n - r

The comparison o f F va lues w ill be made from values obta ined 

from the  com puter p r in to u t  in the reg ress ion  models i .e .  

ca lcu la ted F values and the F values tabu la ted  in Neaves 

s ta tis tic s  table a t a p p ro p ria te  degrees o f freedom

The nu ll hypo thes is  was re jec ted  in each case where 

the F va lue  calculated exceeded the F va lue  expected from  

the tab les at the same degree o f freedom ; i.e .  the a lte rn a tive  

hypo thes is  tha t a re la tio n sh ip  ex is ts  was accepted at 95% 

s ign ificance  level, i f  the  calculated F va lue  was found to be 

b igge r than the expected F va lue. The fo llow ing  tab le , table 

4.14 shows the c r it ic a l reg ions fo r  the n u ll hypo thes is .

From the table the  nu ll h ypo thes is  was accepted fo r 

all the technica l fac to r variab les in bo th  concre ting  and walling 

model and re jected fo r a ll human fa c to r va riab les  in the  labour 

p ro d u c tiv ity  model fo r concre tin g  and w a lling  re s p e c tiv e ly . 

C o n tra ry  to what we expected the techn ica l fac to rs  have no 

re la tio nsh ip  to labour p ro d u c tiv ity  at 95% confidence le ve l.

The possib le  exp lana tion  fo r the acceptance o f the nu ll hypothesis 

in th is  case are seve ra l. The reasons w hy a param eter 

estimate such as the va riance  may not be s ig n if ic a n t a re  many.

<
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Table 4.14: C rit ic a l Region fo r the Null

Hypothesis H : S  2 = 
°  1

<?2
2

Technica l fac to rs  a ffe c tin g  labou r p ro d u c tiv ity

in  co n c re tin g .

V a riab le F -ca lcu la ted F -ta bu la ted S ign ificance 

@ 95%

X 9 0.005 216.00 Accepted

\ 0.360 19.00 Accepted

X 3 0.247 10.13 Accepted

T echnical fac to rs  a ffe c tin g labour p ro d u c tiv ity

in wa llinq •

V a riab le F -ca lcu la ted F -ta bu la ted S ign ificance 
@ 95%

K6 25.113 216.00 Accepted

K , 17.487 19.00 Accepted

K2 4.678 10.13 Accepted
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Table 4 .14 : (C o n td . . . )

( i i i )  Human fac to rs  a ffe c tin g  labour p ro d u c tiv ity  

in concre ting

V ariab le F -ca lcu la ted F -ta bu la ted S ignficance 

@ 95%

_o 00 5470.247 216.00 Rejected

° 13 53.483 19.00 Rejected

°3 20.699 10.13 Rejected

Human fac to rs  a ffe c tin g labour p ro d u c tiv i t *

in walliJ22

V ariab le F -ca lcu la ted F -ta bu la ted S ign ificance 
@ 95%

°16 912.82 216.00 Rejected

Q1 186.691 19.00 Rejected

«2 10.429 10.13 Rejected



Some reasons why we m igh t fa il to uncover s ta tis tica l 

s ig n ifica n ce  even i f  the independent va ria b le  is ac tu a lly  

re la ted  to  the independent va riab le  a re : inadequate sample

size, ty p e  II e r ro r ,  spec ifica tion  e r ro r  and re s tr ic te d  variance 

in  x . A n o th e r p o s s ib ility  is high m u lt ic o llin e a r ity , bu t th is  

is ru led  o u t in these re su lts  because the  con tingency tab le  

o f c o rre la tio n  coe ffic ie n t showed th a t non o f the variab les  

in  the f in a l model had a h igh  co rre la tio n  to each o th e r.

W ith a la rg e r sample, a g iven co e ffic ie n t is more like ly  

to  be found  s ig n if ic a n t. In ve ry  la rge samples o f over 1,000, 

the  s ta tis tic a l s ign ificance  may actua lly  be "too easy" to fin d  

since t in y  coe ffic ie n t can be s ta tis tic a lly  s ig n if ic a n t. In studies 

where the  sample size is lim ited as a re s u lt  o f d if f ic u lt ie s  in 

o b ta in in g  case s tud ies , the size of the sample could, jnake the resu lts  

no t s ig n if ic a n t at the p resc ribed  confidence in te rv a l.

When the nu ll hypo thes is  is accepted as a re s u lt o f 

type  II e r ro r  th is  im plies tha t the  n u ll hypo thes is  is accepted 

w hile  in fa c t it  is fa lse. In a case where the sample size is
i

fixe d  the  problem o f choosing a s ig n ifica nce  level becomes 

im p o rta n t. The s ign ificance  test in  p r in c ip le  can be set at 

any level between 0 and 1. Most social sc ie n tis ts  set i t  at 

0.05 o r 0 .01 . One o f the  convenient leve ls are usua lly  selected 

a t the beg in n in g  o f a s tu d y . One m ight select a level o f  0.025 

p r io r  to the  in ve s tig a tio n  on ly  to fin d  th a t the s ig n ifica nce  at 

0.05 is less dem anding. In th is  case one may p re fe r  to accept 

the  re s u lts  a t the lower te s t. What th is  te lls  us is th a t the
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s ign ificance  at a lower te s t level may be ev iden t which a t a 

h ighe r te s t level i t  is n o t. In th is  s tu d y  the tes t was set 

a t a s ig n if ic a n t level o f 0 .05 . I f  a s ig n if ic a n t level o f 0.50 

had been used, the techn ica l fac to rs  may have emerged 

s ig n if ic a n t.

The o the r reason which was g iven  fo r the acceptance 

o f the n u ll hypothesis is the presence o f spec ifica tion  e rro rs  

such as assuming a lin e a r re la tio nsh ip  between the independent 

and the dependent va riab les  while the re la tio n sh ip  is a c tua lly  

c u rv il in e a r  o r cases where re levan t dependent va riab les  are 

excluded and ir re le v a n t va riab les  in c lu d e d . The fo rego ing  

has been a d iscussion o f  the possible causes o f the nu ll 

hypo thes is  being accepted where in th e o ry  a s trong  re la tio n ­

sh ip  was expected . A t th is  p o in t one may ask w hether there 

is any log ica l exp lana tion  as to why techn ica l facto rs  have a 

weaker re la tio n sh ip  to p ro d u c t iv ity  than the human fa c to r.

An a ttem pt to answer th is  question w ill be made in the nex t 

and last chap te r.
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CHAPTER FIVE

CONCLUSION

In tro d u c tio n

Th is  chap te r consists o f the conclus ions drawn from the various 

fina l models and in form ation obta ined from in form al in te rv ie w s  and d is ­

cussions w ith  various personnel on the  s ite , and the recommendations 

o f the whole s tu d y . The main ob jec tive  o f th is  s tudy  was to id e n tify
f

those techn ica l and human fa c to rs  th a t in flu e n ce  p ro d u c tiv ity  o f labour 

on s ite .

The conclusions w ill be drawn from  the  f in d in g s ; th is  w ill determ ine 

how fa r  the  s tu d y  ob jectives have been m et. Before the conclusions 

can be made, the im plica tions o f these fa c to rs , i.e .  techn ica l facto rs 

and human fac to rs  on labour p ro d u c tiv ity  o f  a firm  and the  in d u s try  in 

genera l w ill be d iscussed. Tow ards the end o f the chap te r recommen­

dations on p ro d u c tiv ity  im provem ent techn iques  w ill be made. These 

w ill be those techniques th a t are app licab le  to the c o n s tru c tio n  firm s in 

Kenya, in the  lig h t o f those fac to rs  th a t have been found to a ffec t 

p ro d u c t iv ity .

The recommendations made are fo r  use by  the management o f the 

co n s tru c tio n  firm s w ith  the aim o f im p ro v in g  p ro d u c tiv ity  on s ite . I t  

has been estab lished from lite ra tu re  th a t th e re  are many p ro d u c tiv ity  

im provem ent techn iques w h ich have been t r ie d  elsewhere in  cons truc tion  

firm s . Unless the fac to rs  th a t a ffe c t p ro d u c t iv ity  are f i r s t  id e n tifie d  

and th e re a fte r  a p ro d u c tiv ity  im provem ent scheme designed in lig h t o f 

these, then the e ffo rts  are no t w o rth w h ile .
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The Im plica tions o f tttfe Final Models.

Im plication o f Technical Factors o f Labour P ro d u c tiv ity  in 

C oncre ting  and W alling,

The fin a l model fo r techn ica l fac to rs  a ffe c tin g  labour p ro d u c tiv ity  

in concre ting  and the one fo r  those fa c to rs  a ffe c ting  w a lling , both 

conta in th re e  va riab les . The c o n tr ib u tio n  o f  each va riab le  to va ria tion  

in each model is shown in chap te r fo u r tab les  4.10 and 4 .11 . The 

s ign ificance  te s t using the F s ta tis tic  showed tha t the nu ll hypothesis 

was accepted fo r  all the va riab les  in the f in a l models at 95% confidence 

in te rv a l.  What th is  rea lly  means is th a t the  model is not app licab le  to 

the co n s tru c tio n  site a t the confidence in te rv a l of 95% or in  o ther words 

th a t the re  is no re la tio nsh ip  between the independent va riab les  in the 

models and the dependent va riab le  a t the confidence in te rv a l a llow ing 

fo r  5% e r ro r .  There are va rio u s  reasons fo r  the acceptance o f the 

nu ll hypo thes is  where it  o u g h t to have been re jected and these have 

been d iscussed in chap te r fo u r .

A lth o u g h  the nu ll hypo thes is  was accepted fo r the techn ica l 

fac to rs  a ffe c tin g  labour p ro d u c tiv ity  in bo th  concre ting  and w a lling , 

the im p lica tions o f va riab les  in the summary table o f the fin a l models 

w ill now be discussed at the end o f which a conclusion w ill be draw n . 

The techn ica l facto rs o f labou r p ro d u c tiv ity  in concre ting  are variab les 

Xg- cond ition  o f the m ixer, X capacity  o f  m ixer and X3~ number o f 

labourers in v o lv e d . The techn ica l fac to rs  o f labour p ro d u c tiv ity  in 

w a lling are K g -  number o f laboure rs  in v o lv e d , -  m ateria ls wastage 

on site and K2 -  d istance o f blocks from  the  wall. The techn ica l fac to rs  

a ffe c tin g  la bou r p ro d u c tiv ity  in concre ting  w ill be d iscussed f ir s t  

followed by those a ffe c tin g  p ro d u c tiv ity  in w a lling .
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V ariab le  ~ C ondition o f the  M ixer

The cond ition  o f the m ixer was rep resen ted  by a dummy variab le  

and was measured at two le ve ls . The concre te  m ixer was e ith e r 

e ff ic ie n t denoted by 1 or in e ff ic ie n t denoted by 0. The w o rk ing  

cond itions o f  a m ixer a ffe c ts  its  e ffic ie n cy  as a machine. The 

e ffic ie n cy  o f  a m ixer which is damaged o r in  need o f re p a ir and 

maintenance is low er. The cond ition  o f the m ixer emerged as the 

most im po rtan t techn ica l fa c to r  in co n c re tin g  and exp la ins 28.78% o f 

the change in  p ro d u c tiv ity  in co n c re tin g . The more in e ff ic ie n t the 

m ixer the low er the p ro d u c t iv ity .

The concre te  m ixer was described  as the  centre  o f o r  the 

"nuc leus" o f  the concre ting  a c t iv ity .  I t  is taken as the co n tro llin g  

fa c to r  in th is  a c t iv ity  at a ll times because i t  governs all the  manning 

and movements in c o n c re tin g . This would then  im ply th a t i f  the 

e ffic ie n cy  o f  the m ixer is im pa ired , i t  w ill be re flec ted  in a decrease 

in labour p ro d u c t iv ity  in c o n c re tin g .

The conclusion which can be d raw n is tha t damaged p lan t a ffec ts  

labour p ro d u c t iv ity  by  decreasing  i t .  The co n tra c to r should always 

ensure  th a t p io r  to commencement o f any w o rk  where p lan t is to be 

u til iz e d , the  p la n t is inspected and i f  found de fec tive  is re p a ire d .

T h is  should app ly  to all p la n t used on a c o n s tru c tio n  s ite and not on ly  

the concre te  m ixe r.

V ariab le  -  Capacity o f M ixe r

The capac ity  o f the m ixe r is the  amount o f concrete th a t can 

be mixed in  a s ing le  ope ra tion  o f the concre te  m ixer and was measured 

in cub ic  m etres. The capac ity  o f the  m ixer accounted fo r  6.11% o f 

the change in p ro d u c t iv ity .  Th is  is a small change and it  can be
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concluded th a t it  has a minimal e ffe c t on labour p ro d u c tiv ity  in 

c o n c re tin g .

The capacity  o f the  m ixer had a nega tive  re la tio nsh ip  to labour 

p ro d u c tiv ity  in the model. An increase in  the capacity  o f the m ixer 

decreases p ro d u c t iv ity .  What was hypo thesized was th a t a la rge r 

m ixer w ill mix more concre te  per unit of time and th is  w ill speed up 

the  p lac ing  o f the concre te , re s u ltin g  in  a h ighe r p ro d u c tiv ity  in 

c o n c re tin g . Thus a p o s itive  re la tio nsh ip  was expected . What then 

is the exp lana tion  o f the re su lts  be ing the  opposite  o f what was 

expected ?

The capacity  o f the m ixer was one o f the su rroga tes  fo r the 

techn ique  o f co n c re tin g . In an e a r lie r d iscuss ion  it  was ou tlined  

w hy the technique had to  be represen ted  by su rro ga tes . The 

negative  re la tio n sh ip  can be expla ined b y  f i r s t  exam in ing the data 

from  the f ie ld  su rve y  to ob ta in  the  num ber o f la boure rs  loading 

the  m ixer in each o f the case s tud ies . The reason is because o th e r 

than  the capacity  o f the m ixer the re  are o th e r fac to rs  which a ffe c t 

the  o u tp u t such as cond ition  o f the m ixer and the num ber o f p e r­

sons loading i t .  C ond ition  o f the m ixer was one o f the independent 

va riab les  b u t the num ber o f persons load ing  the m ixer was not 

because i t  has a h igh  co rre la tio n  w ith  the  capacity  o f the m ixer.

The number o f persons loading the  m ateria ls in to  the m ixer 

fo r  m ix ing  w ill determ ine how long the loading process w ill take. 

G iven equal num ber o f laboure rs  loading a m ixer, the sm aller 

capac ity  m ixer w ill be loaded fas te r than a la rg e r one. T h is  im plies 

th a t fo r a la rg e r m ixer the  number o f persons loading it  should be 

p ro p o rtio n a te ly  more than those loading a smaller m ixer. On p ro je c t 

B which had the la rg e r capacity  m ixe r, the number o f labourers
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loading i t  was six while in  all the o th e r fo u r  sites w ith  sm aller 

m ixers, a minimum o f seven labourers d id  the load ing. T h is  exp la ins 

why a nega tive  re la tio n sh ip  emerged as opposed to the expected .

In conclusion it  can be said th a t the  capacity o f the  m ixer 

is one o f the  technica l fa c to rs  tha t a ffe c t labour p ro d u c t iv ity  in 

conc re tin g  and the num ber o f labourers loading the m ixer should 

be p ro p o rtio n a l to the capac ity  o f the m ixe r.

V ariab le  -  Number o f Labourers Invo lved

The number o f la bou re rs  invo lved  in  the concre ting  a c t iv ity  

was measured as the  to ta l o f all the  persons invo lved , w h ich  inc luded 

those load ing  the m ixe r, those ope ra ting  the m ixer, those tra n s ­

p o rtin g  the  green concre te  to the po in t o f p lacing and those p lac ing 

and com pacting i t .  The num ber in vo lve d  accounted fo r  12.88% o f 

the  change in  labour p ro d u c t iv ity .  Thus an increase in  the number 

o f la bou re rs  invo lved  re s u lts  in an increase in labour p ro d u c t iv ity .

The re su lt im ply th a t concre ting  requ ires  a la rge  gang o f 

w o rke rs . The reason fo r  th is  lies in the  fac t tha t th is  a c t iv ity  is 

labour in te n s iv e  and the b ig g e r the size o f the gang the  h igher the 

o u tp u t. The size o f the gang on the o th e r hand cannot be increased 

in d e f in ite ly  because beyond a ce rta in  num ber there  w ill be ove r­

c ro w d in g . O vercrow d ing  would re s u lt in  crew in te r fa c in g . Crew 

in te r fa c in g  would re s u lt in  reduced o u tp u t.  This s tu d y  has not 

a ttem pted to determ ine the  optimum size o f the gang, b u t i t  could 

be an area o f fu r th e r  in v e s tig a tio n .

To summarize the im p lica tions o f techn ica l fac to rs  on labour 

p ro d u c t iv ity  in c o n c re tin g , it  can be said tha t the techn ique  o f 

co n c re tin g  is im portan t as shown by the to ta l change in  labour
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productivity due to capacity of mixer and the number of labourers 

involved. These two variables were surrogates for technique of 

concreting. The conclusion which can be made is that the contractors 

should choose the optimum capacity of the mixer and the right size 

of gang. Having done this, he should also ensure the mixer is in 

good working condition.

The f in a l model accounts fo r on ly  47.78% o f the change and the 

o the r fa c to rs  not known 52.22% o f the change in labour p ro d u c tiv ity .

Thus the model exp la ins less than h a lf the change and the o the r 

unknown fa c to rs  account fo r  o v e rh a lf o f the  change. F u rth e r 

in ve s tig a tio n s  should be c a rr ie d  out to  fin d  o u t these o the r facto rs  

not known th a t a ffe c t labour p ro d u c tiv ity  in  concre tin g .

A fte r  d iscuss ing  the im p lica tion  o f the  technica l fac to rs  a ffe c ting  

labour p ro d u c t iv ity  in co n c re tin g , the fo llow ing  is a d iscuss ion  o f the 

im plica tion o f the  technica l fa c to rs  a ffe c tin g  p ro d u c tiv ity  in  w a lling .

V ariab le  K . -  Number o f Labourers Ino lved ------------------b----------------------------------------------------------------------------

This va ria b le  accounted fo r 66.4% o f th e  change in p ro d u c t iv ity .  

The num ber o f labourers  in vo lve d  was taken as the to ta l num ber o f 

all the la bou re rs  w ork ing  at one po in t o f the  wall co n s tru c tio n  as a 

gang. T h is  num ber ranged between 6 and 3 on the five  co n s tru c tio n  

s ites . The re la tio n sh ip  between the num ber o f labourers in vo lved  

and p ro d u c t iv ity  is nega tive , i.e .  an increase in  the num ber o f labourers 

w ill cause a decrease in  p ro d u c t iv ity .  T h is  implies th a t th e re  is a 

minimum num ber o f w o rke rs  who should w o rk  in a gang and once th is  

number is exceeded the re s u lt is loss in p ro d u c t iv ity .  T h is  minimum 

num ber o f la bou re rs  is not the scope o f the s tu d y  and can form  an area 

o f fu r th e r  in v e s tig a tio n .
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The management o f the  co n s tru c tio n  s ite  should thus keep the 

size o f the gang at the minimum possible i f  p ro d u c tiv ity  is to be 

m aintained. The number o f labourers in vo lve d  was one su rroga te  

fo r the techn ique  o f wall co n s tru c tio n  and so i t  can be concluded 

tha t the techn ique  o f wall c o n s tru c tio n  is im po rtan t and should be 

c a re fu lly  ana lysed before dec id ing  on the num ber o f laboure rs  to be 

engaged in the a c t iv ity .

Variab le  -  M ateria ls Wastage on Site

The va riab le  was a dummy variab le  and was measured at two 

levels o n ly ; (0) represented a s ite where th e re  was no wastage and 

(1) rep resen ted  a s ite  where the re  was wastage. The model shows 

tha t an increase in the amount o f wastage on s ite  causes an increase 

in labour p ro d u c tiv ity  in w a llin g . M ateria l wastage accounted fo r 

26.97% o f the  change in  labou r p ro d u c tiv ity .

An increase in the m ateria ls wastage on a co n s tru c tio n  s ite  was 

expected to cause a decrease in p ro d u c tiv ity  and not an increase.

This is because the wastage leads to delay w h ich in tu rn  re su lts  in 

loss in  labour p ro d u c tiv ity .  The lik e ly  reasons fo r th is  re s u lt was 

the manner in  which wastage was measured and also the fac t tha t 

wastage d id  not va ry  ve ry  much among s ite s . M ateria l wastage va ried  

on one s ite  alone. I f  the wastage was measured more accu ra te ly , fo r 

example, coun ting  the num ber o f broken b locks or m easuring the 

approxim ate q u a n tity  o f m orta r going to waste, then a tru e  p ic tu re  

o f the e ffe c t o f wastage may have been ob ta ined .

Variab le  K  ̂ -  D istance o f B locks from Wall

The d istance o f the b locks from the wall was measured in linea r 

m etres. T h is  was the d istance from the s tock pile o f blocks to the
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poin t at w h ich  the wall co n s tru c tio n  was ta k in g  place. The distance 

accounted fo r  5.49% o f the change in labour p ro d u c tiv ity . The models 

indicate th a t an increase in the d istance o f b locks from the  wall under 

cons truc tion  causes a decrease in labour p ro d u c tiv ity .

The d is tance o f the b locks from the p o in t o f p lacing is related 

to the la you t o f the w ork place and was taken  as the su rro ga te  to 

represent the  layout o f the w o rk  place. The layout o f the w ork place 

is im po rtan t. The p rope r la yo u t ensures th a t there is no ove rc row d ing  

or crew in te r fa c in g  and th a t the flow  o f m ateria ls is u n o bs truc ted .

It is also im po rtan t i f  double hand ling  o f m ateria ls is to be avoided. 

Double han d ling  resu lts  in de lay and unnecessary w o rk .

The co n s tru c tio n  s ite  management shou ld  always take the points 

mentioned above in to  cons ide ra tion  d u r in g  the  p lann ing o f the site 

layout. The blocks should be placed as near as possible to  the po in t 

o f p lac ing . The main reason fo r th is  is because blocks are heavy 

and i f  the w o rk  is to proceed sm oothly and fas t the blocks have to 

be as near as possible so th a t the labourers , working w ith  the  mason 

do not ge t t ire d  q u ic k ly  by  having to fe tch  the blocks from  fa r 

o ff places.

To summarise the im p lica tion  o f techn ica l facto rs  on labour 

p ro d u c tiv ity  in w a lling , it  can be said th a t the technique o f wall 

cons truc tion  and layout o f w o rk  place are im portan t in wall 

co n s tru c tio n . These two fa c to rs  can cause a decrease in labour 

p ro d u c tiv ity  i f  p rope r a tte n tio n  is not paid to them d u r in g  the p lann ing  

and schedu ling  o f the co n s tru c tio n  w o rk . In  o rder to im prove 

p ro d u c tiv ity  in wall c o n s tru c tio n  it is im po rtan t tha t the management 

pay a tte n tio n  to the m anning and layou t o f the work place in terms 

of the la bou re rs  c a rry in g  ou t the w ork and the d istance o f
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m aterials from  the po in t o f p la c in g .

Im plications o f Human Factors on Labour P ro d u c tiv ity  in C oncre ting  

and Walling

The f in a l models fo r human fac to rs  a ffe c tin g  p ro d u c tiv ity  in 

concre ting  and walling consis t o f th re e  va riab les  each. These 

variab les are shown in tables 4.12 and 4.13 re sp e c tive ly . The three 

variab les in the  fina l model o f  human fa c to rs  o f labour p ro d u c tiv ity  

in concre ting  are Q16 “  fre q u e n cy  o f paym ent o f wages, Q1 -  un­

sk illed  labour w ith  p rim a ry  leve l o f educa tion  and Q2 -  unsk ille d  

labour w ith  secondary school level o f educa tion . These th re e  variab les 

account fo r 99.94% o f the change in labour p ro d u c tiv ity  in co n c re tin g . 

The th re e  va riab les  in the f in a l model fo r fa c to rs  o f labour p ro d u c ti­

v ity  in  w a lling  are Qlg  -  wages in Kenya s h ill in g s , Qg -  sk ille d  

labour and Q 13 “  su p e rv is io n . The th re e  va riab les  account fo r 

99.98% o f the change in  p ro d u c t iv ity .

The va riab les  in the two fina l models exp la in  almost a ll the 

va ria tio n  in labour p ro d u c t iv ity  in bo th  cases o f concre ting  and w a lling . 

The fac t th a t almost a ll v a r ia tio n  is exp la ined  is on ly a s ta tis tica l 

convenience and the th e o ry  beh ind  it  has to be examined fo r  th is  to 

have any meaning in the s tu d y .

The s ign ificance  test us ing  the F -s ta tis tic s  showed th a t the nu ll 

hypothesis was re jected at the  confidence in te rv a l o f 95%. What th is  

means is th a t there  is a causal re la tio n sh ip  between the independent 

variab les and the dependent va riab le  in the model at 95% confidence 

in te rv a l a llow ing fo r an e r ro r  o f 5%. The im p lica tion  o f these models 

on labour p ro d u c tiv ity  now fo llow . Each va ria b le  w ill be discussed one 

at a time s ta r t in g  w ith  the model fo r human fac to rs  o f labour 

p ro d u c tiv ity  in co n c re tin g .
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Variable - Frequency of Payment of Wages

The fre q u e n cy  o f paym ent o f wages to  the labour fo rce  was 

measured in d a ys . Th is  was the number o f days between one payment 

o f wages and the  nex t. The freq uency  o f paym ent o f wages ranged 

from seven days  to fou rteen  days on some co n s tru c tio n  s ites . The 

freq uency  o f payment o f wages was found to  be ve ry  im po rtan t as it  

accounted fo r  85.19% o f the change in labour p ro d u c tiv ity  in  concre tin g .

From lite ra tu re  review  in  chap te r two, the  m otivation o f the 

laboure rs  was established as a fac to r th a t causes va ria tio n  in  labour 

p ro d u c t iv ity .  F u rth e r it  was discussed th a t m otivation re s u lts  from 

in te ra c tio n  o f physica l cond itions  on s ite , social cond itions on site and 

the in d iv id u a l needs o f the la b o u re rs . The freq uency  o f paym ent o f 

wages or the  mode o f paym ent is one o f the social cond itions  o f the 

job . I t  can th e re fo re  be concluded th a t the freq uency  o f payment 

o f wages is the  only m otivationa l va riab le  th a t a ffec ts  p ro d u c tiv ity  

in c o n c re tin g .

An increase in the d u ra tio n  o f the in te rv a l between payments 

o f wages w ill cause a decrease in labour p ro d u c tiv ity  accord ing  to 

the fin a l model. The b value is negative, so th a t the less the 

freq uency  o f payment o f wages the lower the  labour p ro d u c t iv ity .

The reason fo r th is  h igh  value o f RSQ fo r  Q1(. which equals 

0.8519 lies in  the im portance which the la bou re rs  a ttach to the form 

o f em ployment on cons truc tion  s ites. On the  cons truc tion  s ite , the 

d u ra tio n  o f the  employment is dependent on the du ra tion  o f the 

p ro je c t and in  some instances the d u ra tio n  o f a task . In such cases 

the fre q u e n c y  o f payment o f wages is a v e ry  im portan t fa c to r . Th is

stems from the  job in s e c u r ity  associated w ith  cons truc tion  s ite s .

/



158 -

The laboure rs  on ly  feel secure once they have received th e ir  dues 

fo r the w o rk  done. Th is  coup led  w ith  the fac t that the wages are 

genera lly  low , w ill make the  laboure rs  w ork harde r fo r the next 

payment when the in te rv a l between the payments is sm aller.

What the above d iscuss ion  implies is th a t w ith the ty p e  o f 

cons truc tion  w o rk  such as concre tin g  it  pays to shorten the  in te rva l 

between the payment o f the wages to the sh o rtes t reasonable time; 

in th is  case payment eve ry  th re e  w o rk ing  days to one is recommended. 

Daily paym ent o f wages would be the best as i t  could act as an 

incentive  to  m otivate the labou re rs  tow ards a h igher o u tp u t. But 

da ily  payment o f wages would enta il paying the labourers a t the end 

of each w o rk in g  day before the labourers leave fo r home w h ich  can 

be time w a s ting .

Variable -  U nsk illed  Labour w ith  P rim ary School Level o f 

Education

The u n s k ille d  labour w ith  p rim ary  school level o f education 

was measured as a percen tage o f the tota l num ber o f labourers  

involved in concre tin g  and w a llin g . Th is va riab le  accounted fo r 

14.23% o f the  change in labour p ro d u c tiv ity  as shown in tab le  4.12 

in chap ter fo u r .  The u n s k ille d  labour w ith  p rim ary  level o f education 

was one o f the measures o f q u a lity  o f labour on cons truc tion  s ites.

This percentage gave an idea o f the education level o f the labou re rs . 

From the data it  has been noted tha t over 60% o f all the labour on 

each site had p rim a ry  level o f education . T h is  implies th a t the 

m ajority o f the co n s tru c tio n  w o rkers  employed on the co n s tru c tio n  

sites which were under in ve s tig a tio n  are p r im a ry  school leave rs .
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A cco rd ing  to the model, an increase in  the percentage o f the 

labourers w ith  p rim a ry  school level o f education w ill cause an 

increase in la bou r p ro d u c tiv ity  in  c o n c re tin g . The conclusion which 

can be d raw n  from  these f in d in g s , is tha t the  im portance o f  the 

unsk illed  la bou r w ith  p rim a ry  level o f education is due to the  fact 

tha t the m a jo rity  o f the labour force on the co n s tru c tio n  s ites  has 

th is  level o f education and th is  m a jo rity  is the  backbone o f the 

concre ting  a c t iv i ty .  And th e re fo re  inc reas ing  the number o f 

labourers w ith  th is  level o f education w ill re s u lt  in increased labour 

p ro d u c tiv ity  in  concre tin g . I t  was expected th a t the percentage 

o f sk ille d  labou r would be c ru c ia l in p ro d u c t iv ity  accord ing to  the 

lite ra tu re  re v ie w , bu t the re s u lts  have ind ica ted  o therw ise . The 

possible exp lana tion  fo r th is  is tha t the a c t iv ity  o f concre tin g  is 

labour in te n s ive  and depends on o the r fa c to rs  o ther than the  level 

o f s k il l o f the  labour fo rce .

A genera l conclusion is th a t the q u a lity  o f labour on con­

s tru c tio n  s ites  in Nairobi in term s o f education is low. T h is  can 

on ly  be im proved by em ploying more people w ith  h ighe r education 

level than p r im a ry  school education .

Variab le  -  U nsk illed  Labour w ith  Secondary School Level o f 

Education

The u n s k ille d  labour w ith  secondary school level o f education 

was measured as a percentage o f the to ta l num ber o f laboure rs  

in vo lve d . A cco rd ing  to the model an increase in the percentage o f 

unsk illed  labou r w ith  secondary level o f education  causes a decrease 

in labour p ro d u c t iv ity .  T h is  is not what was expected . I t  was 

expected th a t an increase in the percentage o f unsk illed  labou r w ith
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secondary level o f education w ill cause an increase in p ro d u c tiv ity  

because we are ra is ing  the q u a lity  o f labour on the s ite  in terms o f 

education . The reason fo r the resu lts  be ing the way they are in 

the model is because v e ry  few secondary school leavers are  employed 

on c o n s tru c tio n  sites and in p a r t ic u la r  on the  five  sites un d e r 

in v e s tig a tio n . Secondary school leavers p re fe r  to ge t employment 

elsewhere such as in o ffices  and in d u s tr ie s . They tend to  shan 

manual w ork  and on ly tu rn  to co n s tru c tio n  s ites when no o th e r 

forms o f employment is ava ilab le . T h is  is supp o rted  by the  ve ry  

low num ber o f such w o rke rs  encountered in  the  five  sites d u r in g  

the in v e s tig a tio n . The secondary school leavers  th a t end up on 

the c o n s tru c tio n  sites are few and do so as a last re so rt when they 

cannot get employment in any o ther sector o f  the economy.

Having discussed the im plica tions o f the  model fo r human 

fac to rs  o f p ro d u c tiv ity  in co n c re tin g , the fo llow ing  is a d iscussion 

o f the model fo r human fa c to rs  o f p ro d u c t iv ity  in w a llin g .

V ariab le  -  Wages in Kenya S h illings

The wages on the cons truc tion  s ite was measured in Kenya 

s h illin g s . T h is  was the amount paid to the w o rke rs  per d a y . The 

wages were assumed to be in c lus ive  o f housing allowances and all 

o the r allowances such as insurance and hosp ita l fu n d . The wages 

va ried  cons ide rab ly  among all the s ites . The wages paid to  the 

labourers was found to be the  most im po rtan t s ingle va ria b le  which 

a ffec ts  labour p ro d u c tiv ity  in  w a lling . T h is  va riab le  accounts fo r 

87.06% o f the change in  p ro d u c tiv ity .  Th is  implies th a t the  wages 

are v e ry  im po rtan t to the labou re rs .
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A cco rd ing  to the model, an increase in  the wages paid to the 

labourers causes an increase in labour p ro d u c t iv ity .  The wages 

paid to the laboure rs  was one o f the va ria b le s  tha t represented the 

in d iv id u a l needs o f the w o rk e rs . T h is  was based on the assumption 

tha t the wages are used to purchase food, c lo th in g  and s h e lte r.

The phys io log ica l needs are the  lowest level needs among the 

in d iv id u a l needs. The phys io log ica l needs o r the lowest needs are 

the most im p o rta n t needs to a co n s tru c tio n  w o rke r and the on ly  ones 

tha t m otivate him to w o rk . T h is  is the  conclusion  which can be 

draw n from the  model. H ighe r needs cannot the re fo re  m otivate the 

co n s tru c tio n  w o rke rs  tow ards h ighe r p ro d u c t iv ity ,  u n t il the lower 

needs are met.

From the  fie ld  s u rv e y , eve ry  s ing le  la bou re r in te rv ie w ed  was 

o f the op in ion  th a t the wages paid to them is not s u ffic ie n t and the 

on ly  th ing  the  management o f the f irm , can do to im prove the 

p roduc tion  is to increase th e ir  wages. The wages paid to the labour 

ranged between K s h .2 5 /-  p e r day to s h .3 9 /-  per day . Those 

g e ttin g  s h .2 5 /-  per day, th e re fo re  rece ive  an equ iva len t o f sh .6 6 0 /- 

per month. T h is  is v e ry  low wages ta k in g  in to  considera tion  the 

in fla tio n  leve ls in  the c o u n try .  With th is  am ount o f wages then 

there  is no way these w o rke rs  can a ffo rd  decen t food, she lte r or c lo th ­

ing w ith ou t supplem enting th e ir  incomes. The lowest paid w orkers 

were g e ttin g  less than the gazetted minimum wages fo r  casual 

la b o u re rs . Th is  in essence means th a t the

co n tra c to r con travened  the minimum gove rnm en t wage gu ide line . The 

unscrupu lous  co n tra c to rs  and o the r em ployers seem to have decided 

to cash in on the problem o f unemployment by  e xp lo iting  th e ir  

casual w o rke rs  to maximise p ro f its  and evade the requ irem ents of
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the In d u s tr ia l A c t.

In o rd e r to im prove labour p ro d u c tiv ity  in walling and 

genera lly , the con trac to rs  should raise the wages paid to th e ir  

workers and also p rov ide  o th e r monetary o rien te d  incentive  schemes 

th rough  which the w orker can earn some e x tra  money over and 

above th e ir  basic pay. This move would have a pro found e ffe c t on 

the o u tpu t o f the labour fo rce  because, the in d iv id u a l needs o f the 

workers are the most im portan t m otivation fac to rs  a ffecting  

p ro d u c tiv ity  o f the co n s tru c tio n  w o rke rs .

Variable -  Skilled  Labour

Skilled  labour was measured as a percentage o f the to ta l 

number o f labour fo rce . S k illed  labour va rie d  on all s ites. The 

sk ill o f the laboure r is one o f the measures o f q u a lity  o f labour 

cited in  the lite ra tu re  rev iew . The h ighe r the percentage o f 

sk illed  labour on a cons truc tion  site the b e tte r  the q u a lity  o f the 

labour. The resu lts  in  the fin a l model supported  th is , in th a t an 

increase in the amount o f sk ille d  labour w ill cause an increase in 

labour p ro d u c tiv ity  in w a lling .

What the above implies is tha t s k ill is im portan t in wall 

co n s tru c tio n . In o rde r to im prove the labour p ro d u c tiv ity  in  

walling on a cons truc tion  s ite , the management should employ 

sk illed  labour. Unlike in concrete  where s k il l does not account 

for much, s k il l is shown to be im portan t in w a lling . The main 

reason is th a t wall co n s tru c tio n  can on ly  be e ffe c tiv e ly  ca rrie d  

out by  sk illed  labour w ith  some assistance because it  is a specialised 

task re q u ir in g  knowledge and s k ill.

1

1
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Variab le  ^ -  S uperv is ion

S u pe rv is ion  was measured using a dummy va riab le . I t  

was measured a t th ree  leve ls, namely: (0) w h ich  represen ted  

below average, (1) represen ted  average and (2) rep resen tin g  

above ave rage . A ccord ing to  the re su lts  in  the  model an increase 

in the q u a lity  o f supe rv is ion  causes an increase in labour 

p ro d u c tiv ity  in  w a llin g . S uperv is ion  is one o f the social cond itions 

o f the job . Social cond itions on the job a ffe c t the m otiva tion  o f 

the w o rk e r. I t  can th e re fo re  be concluded th a t o f a ll the social 

cond itions on the  job, the most im portan t on the five  sites 

in ves tiga ted  is the  q u a lity  o f su p e rv is io n .

S u p e rv is io n  is v e ry  im portan t in co n s tru c tio n  w ork in  o rd e r 

to produce good w orkm ansh ip . The person su p e rv is in g  shou ld  be 

q u a lifie d  fo r  h is job in o rd e r to superv ise  e f f ic ie n t ly .  I t  has 

been po in ted  o u t tha t close su pe rv is ion  is necessary on co n s tru c tio n  

s ites, because m a jo rity  o f the labourers are no t sk illed  and thus 

need close su p e rv is io n  in o rd e r to produce good w orkm ansh ip . 

A n o the r reason is tha t co n s tru c tio n  w o rke rs  tend to re lax and even 

s ta r t ta lk in g  once they notice th a t the s u p e rv is io n  has been re laxed 

or once the s u p e rv is o r moves away. For the  p ro d u c tiv ity  in 

w a lling to be im proved the management o f the  site should ensu re  

tha t they se lect well q u a lifie d  supe rv iso rs  to  m aintain s t r ic t  

q u a lity  s u p e rv is io n  at all tim es.

A Summary o f a ll the Im plica tions o f Techn ica l and Human 

Factors

The human facto rs  o f p ro d u c tiv ity  are more im portan t 

de te rm inan ts  o f labour p ro d u c tiv ity  in both concre tin g  and wall
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cons truc tion  in  all the  sites in ve s tig a te d . I t  has been shown tha t 

technical fa c to rs  are not s ig n if ic a n t a t 95% confidence in te rv a l.

This means th a t fo r a ll the f iv e  sites in ves tiga ted  we can say 

tha t at 95% confidence in te rv a l technica l fa c to rs  are not 

s ig n ifica n t in  labour p ro d u c t iv ity .  V a rious reasons have been 

discussed in  chap te r fo u r . T h is  does not mean tha t the techn ica l 

variab les are not s ig n if ic a n t a t a ll, even w ith  the g iven sample 

size. A te s t using a lower confidence in te rv a l o f say 80% o r 

90% may reveal s ign ificance .

The human fac to rs  in the fina l model fo r  both concre tin g  

and wa lling are re la ted to labou r p ro d u c tiv ity  at a confidence 

in te rva l o f 95%, a llow ing fo r an e rro r  o f 5%. O ut o f the s ig n if ic a n t 

human fac to rs  va riab les , m otivationa l fa c to rs  th a t are money 

re la ted were found to be more im portan t in  bo th  walling and 

co n c re tin g . The two most im portan t m otiva tiona l variab les in 

concre ting  and w a lling are freq uency  o f paym ent of wages and 

the amount o f wages paid to  the labourers resp e c tive ly . The 

im plication which can be d raw n  from these two variab les is th a t 

the c o n s tru c tio n  w o rke r in the s tudy  a ttach  grea t im portance to 

his wages. Th is  then would lead us to the conclusion th a t 

p ro d u c tiv ity  can be im proved th ro u g h  m onetary based p ro d u c tiv ity  

im provem ent schemes such as incen tive  paym ent.

The o th e r human fa c to rs  tha t a ffe c t labour p ro d u c tiv ity  

is the q u a lity  o f labour in term s of education  and s k ills . The 

education level and the s k ill achieved by the  labourers was 

shown to be im portan t especia lly  in w a llin g . What th is  im plies 

is tha t by em ploying w o rke r w ith  h ig h e r q u a lifica tio n s ,
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p ro d u c tiv ity  can be im proved . A lte rn a tiv e ly  the co n tra c to r can 

set up a tra in in g  programme w ith in  the  firm  to help the w o rke rs  

upgrade th e ir  s k il ls .

L a s tly , social cond itions  on the job such as the q u a lity  

o f su pe rv is ion  and the mode o f payment o f wages were also 

found to be im p o rta n t. Improvem ent in the q u a lity  o f supe rv is ion  

by having more su p e rv iso rs  and b e tte r q u a lifie d  ones can 

increase p ro d u c t iv ity  o f the labour fo rce .

Results from  Inform al In te rv ie w s

A p a rt from  the re su lts  recorded in the  data co llection form  

or the q u e s tionna ires , o the r im portan t in fo rm ation  became apparent 

from in fo rm al in te rv ie w s  and personal obse rva tion  on s ite . I t  

was observed  in  all the  fiv e  case stud ies th a t the co n tra c to rs  

d id not o f fe r  any form  o f t ra in in g  to the la b o u re rs . When the 

absence o f tra in in g  programmes from the s ite  was que ried , the 

reasons g iven  by the c o n tra c to r were s im ila r.

A ll the  co n tra c to rs  said th a t they  had a t one time made an 

attem pt to t ra in  some o f th e ir  most prom is ing  labou re rs . These 

labourers th a t were selected were m ainly those tha t had shown 

keen in te re s t in the va rious  trades on the co n s tru c tio n  s ite . The 

con trac to rs  lamented th a t once tra ined  these labourers usua lly  

le ft the firm  to jo in  o the r b e tte r  paying firm s . One firm  quoted 

a labourer who had been tra in e d  in m asonry fo r  two years on ly  

to leave and jo in  ano ther firm  which o ffe red  him a few s h illin g s  

over and above what he was g e tt in g . What was not clear from  

the co n tra c to rs  is w hether once tra in e d , the labourers were g iven
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prospects such as increase in  wages th a t would persuade them 

not to leave.

The tendency  o f tra in e d  w o rke rs  to leave and seek fo r  

b e tte r pay ing  jobs has d iscouraged the co n tra c to rs  from  c a r ry in g  

out tra in in g  on th e ir  s ites . They feel th a t, they  would ra th e r  

pay tra in in g  levy  to the governm ent ra th e r than und e rtake  the 

task o f t ra in in g  the w o rk e rs . O ther problem s encountered in 

the tra in in g  programmes are d isco n tin u a tio n  o f the t ra in in g .  

D iscon tinua tion  can re s u lt from  lack o f adequate w ork load to  

susta in  all the  tra inees or due to the tra inee s  themselves d ese rtin g  

before com pletion o f the tra in in g  pe rio d . T ra in in g  is also an 

add itiona l expense to the c o n tra c to r which most fe lt they cou ld  

not a ffo rd , because they  do not set aside any  funds in th e ir  

budge t fo r t ra in in g  pu rposes.

The e ffe c t o f the absence o f tra in in g  in  the co n s tru c tio n  

firm s has been to lim it the su p p ly  o f sk ille d  labour in the 

co n s tru c tio n  in d u s try .  A lth o u g h  unsk ille d  labour is abu ndan t, 

there  is a shortage  o f sk ille d  labou r. Th is  is because the 

governm ent tra in in g  in s titu t io n s  such as techn ica l schools and 

po ly techn ics  coupled w ith  s e lf-h e lp  v illa ge  po ly te chn ics  cannot 

meet the inc reas ing  demand fo r  sk ille d  la bou r in all the sectors  

o f the economy. The co n s tru c tio n  in d u s try  has the re fo re  go t to 

compete w ith  o the r sectors o f the economy who employ w o rke rs  

w ith  sk ills  s im ila r to those re q u ire d  in the co n s tru c tio n  s ites  and 

w orkshops. Sk illed  labour was one o f the fa c to rs  th a t was found 

to a ffe c t labou r p ro d u c tiv ity ,  it  can th e re fo re  be concluded th a t



167 -

i f  the s u p p ly  o f sk ille d  labour can be increased th is  would 

re su lt in im proved p ro d u c t iv ity .

The conclusion which can be made from this observation 

is that contractors are reluctant to provide training in the 

construction industry because, the trained staff desert the 

training firm on completion, trainees discontinue their training 

due to inadequate workload or due to the trainees deserting 

before the course is over and the expenses incurred by the 

firm in training programmes.

The o the r im po rtan t observa tion  made was the genera l 

ignorance d isp layed  by the co n s tru c tio n  laboure rs  in  the case 

s tud ies . The co n s tru c tio n  laboure rs  are i l l  in form ed o f th e ir  

legal r ig h ts  under the laws o f the c o u n try  as was e v iden t 

from  in fo rm a l in te rv ie w s  on s ite . They are  not aware th a t 

the re  are A c ts  o f Parliam ent such as the Factories Act Cap 

514 and P ub lic  Health Act among o the rs  w h ich  seek to p ro te c t 

the w o rk e rs . These Acts s tipu la te  the cond itions under 

which d if fe re n t  trades should be ca rrie d  o u t and the genera l 

welfare w h ich  the w o rke rs  should be p ro v id e d  w ith . T h is  

ignorance has resu lted  in co n s tru c tio n  w o rke rs  being exposed 

to hazardous w o rk ing  env ironm ent and be ing  p rov ided  w ith  

inadequate welfare fa c ilit ie s . C hapter th re e  o f the s tu d y  has 

discussed the welfare fa c ilit ie s  which shou ld  be p rov ided  to 

the c o n s tru c tio n  w o rke r. Almost all the laboure rs  in te rv ie w e d  

were not aware o f w hether they  are e n tit le d  to any compensation
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and the p roced u re  which are fo llowed w h ile  claim ing 

com pensation as a re s u lt o f  in ju ry  rece ived in the course 

o f c a r ry in g  o u t th e ir  w o rk .

The ignorance o f the co n s tru c tio n  w orkers is 

compounded by  the low leve l o f education  o f most o f 

la b o u re rs . Th is  is confirm ed by the  re s u lts  from the data 

ana lys is w h ich  showed th a t over 60% o f a ll the co n s tru c tio n  

w o rke rs  in  each s ite  had p rim a ry  level o f  education , and 

the absence o f s tron g  labour un ions. O ut o f the five  

case s tu d ie s , i t  was in o n ly  two o f them where some 

laboure rs  belonged to  a c o n s tru c tio n  w o rke rs  un ion .

The labour union can p lay an im portan t ro le  in educating  

the w o rke rs  on th e ir  r ig h ts  under the law and can also 

barga in  on th e ir  beha lf fo r  b e tte r term s o f se rv ice . A ll 

the c o n tra c to rs  resented un ion isa tion  o f the  labourers and 

d id  not e n te rta in  v is its  by  union o ffic ia ls  to the s ites.

They viewed the un ion o ffic ia ls  as tro u b le  makers.

To conclude, the awareness o f the  cons truc tion  

laboure rs  can be ra ised th ro u g h  le c tu res  and ta lks  on 

re levan t to p ics  organ ized and de live red  b y  th e ir  union 

o ffic ia ls . T h is  can only be possib le i f  the  con trac to rs  

are w illin g  to allow the union o ffic ia ls  to g ive  these 

lec tu res  and ta lks over lunch hour and a fte r work 

on the s ite s . Th is  is the  on ly way th ro u g h  which these 

w o rke rs  can gain more in fo rm a tion , because the o th e r
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a lte rn a tiv e  o f g iv in g  them re levan t lite ra tu re  to go 

and read a t home would not he lp them because most 

o f them can not ge t the  o p p o rtu n ity  to  read a t home 

coupled w ith  th e ir  low education le ve l. I f  the 

awareness o f the labou re rs  is ra ised th e y  would be in 

a pos ition  to press fo r th e ir  r ig h ts  and in tu rn  

would be aware o f what is expected o f them. T h is  

would have a pos itive  e ffe c t on the labour p ro d u c t iv ity .

Recommendations

T h is  s tudy  has estab lished th a t the  level o f s k ill is 

a fa c to r th a t a ffec ts  labour p ro d u c tiv ity  on co n s tru c tio n  

s ites . T h is  s tudy  th e re fo re  recommends tha t the

c o n s tru c tio n  firm s should look in to  ways o f im prov ing  

the s k ills  o f th e ir  w o rke rs  by p ro v id in g  on the job

tra in in g  o r sponsoring them to tra in in g  in s titu tio n s  in  *

the c o u n try .  O n -th e -jo b  tra in in g  is necessary especia lly  

where the  education level o f the  w o rke rs  is such 

th a t th e re  are doubts as to w h e the r they can 

q u a lify  fo r  selection in to  a tra in in g  in s t itu t io n . Some 

w o rke rs  can gain m eaningfu l know ledge and sk ills

th ro u g h  tra in in g .  Any tra in in g  g iv e n , should be accom­

panied b y  some docum entary evidence such as c e r t if ic a te .

Th is  c e r t if ic a te  is im portan t to the  w o rke rs  because

it  is an ind ica tion  or evidence th a t he has obtained

tra in in g  in  th a t p a r t ic u la r  course named in the c e r tif ic a te .
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I t  was also estab lished th a t su p e rv is io n  on the s ite  

a ffec ts  la b o u r p ro d u c tiv ity  in w a llin g . The s tudy th e re fo re  

recommends th a t the q u a lity  o f su p e rv is io n  on co n s tru c tio n  

s ite shou ld  be im proved. S uperv is ion  can on ly be 

e ffe c tive  i f  ce rta in  fac to rs  are fu lf i l le d .  E ffective  

su p e rv is io n  on a s ite  is o f o v e rr id in g  im portance because 

it  exe rc ises a d ire c t in fluence  on severa l fac to rs .

These fa c to rs  a re , the amount and q u a lity  o f work 

p roduced , the  w o rk ing  re la tions w ith  bo th  the laboure rs  

and the em ployer and the  financ ia l re s u lts  o f the 

p ro je c t. The method o f s ite  supe rv is io n  is determ ined 

by the sizes o f the firm  and s ite .

N o tw iths ta nd ing  the  size o f the  s ite , the 

q u a lity  o f  supe rv is ion  in  terms o f num bers o f s u p e rv is o ry  

s ta ff ,  th e ir  q u a lifica tions  and th e ir  management s k ills  

are im p o rta n t. The s ite  should be p rov ided  w ith  a 

q ua lified  su p e rv is o r and i f  necessary he should have 

ass is tan t su p e rv iso rs  where the p ro je c t is large enough 

to w a rra n t i t .  One im portan t d is t in c tio n  between the 

laboure rs  to be supe rv ised  and the su p e rv iso r is th e ir  

level o f educa tion . The su p e rv iso r shou ld  have a

h ighe r leve l of education and should also have a

h ighe r leve l of techn ica l education . Leadership q u a litie s

are also necessary. The amount o f freedom  th a t can



-171

be g ive n  to su p e rv is o rs  and th e ir  success in so lv ing  

p lann ing  and s ite  o rgan iza tion  problem s depend 

in c re a s in g ly  on th e ir  level o f techn ica l education .

The re s p o n s ib ility  o f the  su p e rv is o r should be 

c le a rly  defined and his a u th o r ity  and p res tige  should 

also be reasonably suppo rted  in re la tio n  to site 

ope ra tions . The su p e rv iso rs  should not be burdened 

w ith  a lo t o f c le rica l du ties  such as time keep ing , 

re co rd in g  wages, m ateria ls  e tc . In  a ll b u t the

smallest sites he shou ld  have c le rica l assistance.

The maximum num ber o f men one s u p e rv is o r can 

e ffe c tiv e ly  handle w ith o u t c le rica l assistance w ill 

depend on the type  o f  w ork to be c a rrie d  ou t and 

should not be more than fo r ty  men.

The c o n s tru c tio n  firm  should g ive  the 

s u p e rv is o r some genera l knowledge o f the tre n d  o f 

the fin a n c ia l re su lts  o f his s ite . T h is  is to enable 

him to gauge h is perfo rm ance. In ce n tive  paym ents to 

s u p e rv iso rs  which are  linked  to the  re su lts  o f 

th e ir  jobs are also lik e ly  to be a ju s tif ie d  p rac tice  

and th e ir  use should always be c a re fu lly  cons idered . 

The firm  can also cons ide r im p rov ing  o r ra is ing  the 

q u a lity  o f th e ir  su p e rv iso rs  th ro u g h  supported  ex te rna l
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and in te rn a l courses o f ac tion .

P ro d u c t iv ity  Im provem ent Methods A pp licab le  on 

C o n s tru c tio n  S ites in Kenya

T here  are many techn iques th a t have 

been app lied  to  im prove  c o n s tru c tio n  p ro d u c tiv ity  in 

w e s te rn  c o u n tr ie s . Some have been successful b u t 

many have n o t. The re s u lt is no t because o f 

inadequacies in  the  techn iques b u t ra th e r in the  

m isapp lica tion . The techn iques app lied  should not 

be a r b it r a r i ly  se lected . There shou ld  be a b ro a d - 

based data as well as data on specific  prob lem s.

I t  is on ly  a fte r  the  problem is grasped th a t a 

p ro d u c t iv ity  im provem ent method can be designed 

w h ich  w ill overcome these problem s and im prove 

p ro d u c t iv ity .

The s tu d y  has estab lished tha t the most 

im p o rta n t fac to rs  th a t a ffe c t p ro d u c tiv ity  in bo th  

the a c tiv itie s  in ves tiga ted  are money re la ted . In  o rde r 

to im prove p ro d u c t iv ity  on the co n s tru c tio n  s ites  in 

Kenya and in  p a r t ic u la r  the five  s ites in v e s tig a te d , 

the s tu d y  recommends the use o f in cen tive  paym ent.
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Incentive payment is defined as a monetary incentive which has 

the specific intention of encouraging and rewarding higher 

productivity than normal. Monetary incentives are by no doubts 

the most effective on construction sites and are usually preferred 

by the labour.

T h e re  are severa l ob jec tives o f an in cen tive  scheme:

( i)  To reduce the cost o f b u ild in g  by inc reas ing  

e f f ic ie n c y .

( i i )  To increase in d iv id u a l and co llec tive  p ro d u c tio n  

and la s t ly ;

( i i i )  To p ro v id e  o p p o rtu n ity  fo r  increas ing  e a rn ings .

For the above ob jec tives  to be ach ieved it  is im pera tive  th a t 

in  any p ro p e r  in cen tive  scheme, paym ents are s t r ic t ly  re la ted  to 

p ro d u c tio n . O nly th is  way w ill increased e ffic ie n cy  and o u tp u t 

on one hand and h ig h e r ea rn ings fo r ope ra tives  on the o th e r hand 

be ach ieved . The basis on which the in ce n tive  scheme is set is v e ry  

im p o rta n t. The basis o f in cen tive  schemes is add itiona l paym ent, 

o v e r and above the  s tandard  rate o f wages. It should be made to 

la b o u re rs  in  respect o f th e ir  p roduction  compared w ith  a ta rg e t fon the 

ope ra tion  w hich can be expressed in term s o f e ith e r time o r value.

The scheme should be expressed sim ply in o rd e r th a t w orkers 

may know read ily  and e x a c tly  what they have to do to increase th e ir  

ea rn ings  also to avoid m isunders tand ings and d ispu tes . In an 

in ce n tive  scheme, the ra te  o f oupu t and q u a lity  o f w ork  on which 

the scheme is based should be such as can be reasonably and
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c o n s is te n tly  a tta ined  by  the average la b o u re rs , w ork ing  u n d e r 

a v e ra g e  c o n d itio n s . The agreem ent on the amount o f paym ent to 

be made to  o p e ra tive s  in respec t o f sav ings achieved on the  ta rg e t 

s h o u ld  be reached in  advance. The paym ent should be made on a
f

t ra d e  o r on a gang basis.

The ta rg e t on w h ich the in cen tive  scheme is based should 

be issued b y  management and , whenever i t  is p racticab le  to  do so, 

a g ree d  w ith  the  re p re s e n ta tiv e  o f the la bou re rs  on the s ite  before 

an o p e ra tio n  is s ta rte d . I t  should be set down in w r it in g  fo r  record 

p u rp o se s . The ta rg e t shou ld  on ly  be a lte re d  i f  there  is m ateria ls 

change in the  c ircum stances. The ta rg e t shou ld  be stated as a 

g iv e n  q u a n tity  o r w o rk  to be dope to the sa tis fac tion  o f the  site 

m anagement, in  a g iven  pe riod  o f time o r w ith in  a g iven va lue .

T he  ta rg e t should take in to  account the ra tio  o f sk illed  labourers 

to  u n s k ille d  labour and p la n t to be used. The p roduc tion  payments 

earned by  the  labourers  shou ld  be paid a t regu la r in te rv a ls .

In  the h u r r y  to increase the p ro d u c tio n  in o rd e r to  maximise 

on an in ce n tive  scheme, the  labourers shou ld  ensure th a t all the 

s a fe ty , health and w e lfare  regu la tions are observed. They should 

also m ainta in a h igh  s tandard  o f w orkm ansh ip , avoid ing wastage 

o f m ateria ls and using the  p lan t e f f ic ie n t ly .  The fo rego ing  has been 

the  requ irem ents o f an in cen tive  scheme. The above requ irem ents 

and regu la tions  are based on the "N a tiona l Working Rules fo r the 

B u ild ing  In d u s try "  pub lished  by the National Joint Council o f 

B u ild ing  In d u s try  in B r ita in .  There are no such regu la tions  for
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th e  c o n s tru c tio n  in d u s try  in  Kenya, b u t these requ irem ents and 

re g u la tio n s  a re  equ a lly  app licab le  to the s itu a tio n  in Kenya. Based 

on these  re q u ire m e n ts  and re gu la tion  the best incen tive  paym ent 

recom m ended by th is  s tu d y  is a ta rg e t Bonus system.

The  ta rg e t bonus system is app lied  to the w ork o f a gang 

such  as th e  co n c re tin g  gang o r any o th e r on the s ite . In th is  

m ethod a ta rg e t fo r each opera tion  o r a c t iv i ty  is se t. For example, 

in  w a llin g  the  ta rg e t is set fo r  the c o n s tru c tio n  o f a g iven  area o f 

w a ll m easured in square m etres w ith in  a g iv e n  period o f tim e. In 

th e  case o f  c o n c re tin g , th is  can be measured in cub ic m etres of 

co n c re te  p laced . The scheme operates in  such a way th a t all the 

sav in g  rea lised  re la tive  to a ta rg e t set fo r  the opera tions is paid 

to  the  w o rk e rs . The labou re rs  are also guaran teed  h o u rly  minimum 

e a rn in g s . I f  the ta rg e t is not met, they  o n ly  receive th e ir  minimum 

e a rn in g s . B u t i f  the  ta rg e t is met w ith in  the specified pe riod  o f 

tim e the o pe ra tives  are paid the minimum wages p lus the savings, 

re la tiv e  to  the ta rg e t. T h is  is d is tr ib u te d  among the members 

o f the ga n g .

T h is  scheme has been found to be e ffe c tiv e , in th a t the 

bonus paid to the w o rke rs  is solely re la ted  to the o u tp u t o f the 

gang . The bonus should be d is tr ib u te d  even ly  among the members 

o f the gang ir re s p e c tiv e  o f w hether they  are sk ille d  or u n s k ille d . 

T h is  method i f  p ro p e rly  implemented w ill encourage the w o rke rs  to 

raise th e ir  p rodu c tion  at the same time th e ir  e ffo r ts  are awarded. 

T h is  method ou tlined  above is one o f the  many in cen tive  payments 

which are app licab le  on co n s tru c tio n  s ites  gene ra lly  bu t th is



176

p a r t ic u la r  one is the one recommended in o u r cons truc tion  s ites 

■n K e n y a . M a in ly  because in th is  incentive  payment both the 

c o n t ra c to r  and the labourer stand to ga in .

A re a s  o f F u r th e r  S tudies

A lth o u g h  th is  s tudy  was in te res ted  in  those facto rs  th a t 

a f fe c t  la bou r p ro d u c tiv ity  on cons truc tion  s ite s , i t  has become 

a p p a re n t in  the  course o f c a r ry in g  ou t the s tu d y  tha t o the r areas 

r e q u ire  in v e s tig a tio n . One such area o f fu r th e r  studies is 

p r o d u c t iv i t y  o f the management in  a co n s tru c tio n  firm . An 

in v e s tig a t io n  to determ ine what fac to rs  a ffe c t management 

p r o d u c t iv ity  in  a cons truc tion  firm  can be ca rr ie d  o u t. By the 

te rm  management, it  re fe rs  to those employed at the head o ffic e , 

and s ite  o ffic e  whose work can be termed as management. The 

fa c to rs  that a ffe c t management p ro d u c tiv ity  can be id e n tifie d  

th ro u g h  a su ita b ly  designed s tu d y , and fu r th e r  in ves tiga tion
*

to t r y  and reveal how management p ro d u c tiv ity  relate to labour 

p ro d u c t iv ity  on site can be ca rrie d  ou t.

A n o th e r area o f fu r th e r  studies which th is s tudy 

recommends is a s tudy  o f the tota l p ro d u c tiv ity  o f the cons truc tion  

firm  as whole. This s tudy  considered the labour p ro d u c tiv ity  

on a s ing le  cons truc tion  s ite  o f a g iven  cons truc tion  firm . A 

s tu d y  o f to ta l p ro d u c tiv ity  o f a firm  w ill have w ider scope as it  

w ill not on ly  consider labour bu t w ill inc lude  o ther in pu ts  such 

as cap ita l and plant and w ill consider a firm  as whole and not
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o n ly  one s ite .  Such a s tu d y  can on ly  be a com parative 

one to  exam ine how to ta l p ro d u c tiv ity  v a ry  from firm  to 

f irm  and w hat fac to rs  p lay  an im p o rtan t ro le  in de te rm in ing  

to ta l p ro d u c t iv ity .

*
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FOOTNOTES

1. __________  Kenya Times, Comment by the M in is te r for

Lab ou r, M r. Peter Okondo, Feb rua ry  9th 

1987.

2. H .R . Thomas, "A  P re sc rip tio n  fo r C onstruc tion

P ro d u c tiv ity  Im provem en t," Proceedings o f 

C IB W-65 F ou rth  Symposium V .2 . O ntario , 

Canada, A p r il 1984.

3. R .G . Samson, O rgan iza tion  o f  B u ild ing  S ites,

H .M .S .O . London, 1959, p .55 .

i
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APPENDIX A

LETTER OF INTRODUCTION TO CONTRACTORS

U n ive rs ity  o f  Nairobi 
Dept, o f Land Devpt. 
P.O. Box 30197, 
N a irob i.

29th Jan .,  1987.

Dear S i r ,

I am appealing to you fo r  he lp .  I am not ask ing  for 
funds , all I am asking fo r  is a few minutes o f your time and 
access to one o f  you r cons tru c t ion  s ites w ith in  Nairobi Province.

I am a pos tg radua te  s tuden t in Bu ild ing  Management.
My area o f in te res t is in labour p ro d u c t iv i ty  on cons truc tion  
sites and problems associated w ith  i t .  The resu lts  from the 
s tudy  w ill be used p u re ly  for academic reasons.

I have a questionna ire  w ith  wh ich I would l ike  to 
in te rv ie w  the management and ano the r fo r the labourers . The 
site a c t iv i t ie s  which I am in terested in is concreting and walling.

Your help and co-operation w ill be ve ry  much 
apprec ia ted . I will fo rw a rd  a copy o f  my resu lts  to you, which 
might be o f in te res t i f  not o f help.

Yours fa i th fu l ly ,

Jedidah M uthoni Nyagah (M rs .)
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APPENDIX B (1)

QUESTIONNAIRE ADMINISTERED TO CONTRACTORS

CONTRACTOR

1. Could you please tell me when y o u r  firm was reg is te red?

2. Is the f irm  reg is te red  w ith  the M in is try  o f  Works, Housing 

and Physical P lanning? Yes/No

I f  yes in what category? ___________________________

Is the f irm  a member of any o th e r  association o r  

o rgan izations?

Yes/N o

I f  yes, could you please name them?

1 . _________________  A

2 . _________________________________

3. _________________________________

3. How many departm ents are there  in the firm?

Which are they?

1 . _________________________________

2 .

3.



What is the number o f  the permanent members o f  staff?

What is the number o f  the casual employees on th is  

c o n s tru c t io n  pro ject?  _________________________________________

How many on -go ing  pro jects  do you have at the moment?

Who is in charge o f  each pro ject?  _______________________

How do you select the site labour? ______________________

Do you set a ta rg e t  o r  a s tandard  ou tpu t which is 

expected from each man per day?

Yes/N o __________________________

How long in advance do the labourers  know what work 

th e y  will be doing fo r  that day?

(a) more than two days

(b )  one day

(c) same day

Do the labourers w o rk  in gangs o r  is each ind iv idua l 

allocated his work  by the supe rv iso r?  __________________

How are the labourers  paid?

(b )  end of the day

(c) end o f the week
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(c) end o f  the month

(d )  a f te r  f in is h in g  a prede term ined piece of w o rk .

12. How much is paid to each o f  the fo llow ing ca tegory o f 

w o rke rs

S k i l led  ___________________________

Sem i-sk il led  _____________________

U nsk il led  ________________________

13. Is the re  app ren ticensh ip  o ffe red  in the firm? Yes/No

I f  yes in what trade? _______________________________________

14. Does the f irm  have on-job t ra in in g  scheme of any kind?

Yes/N o

15. Does the f irm  sponsor sem i-sk il led  or unsk il led  labour 

fo r  t ra in in g  at In s t i tu t io n s  o f T ra in in g ?  Yes/No

l
16. What incentives does the f irm  o f fe r  its site labour so

th a t  they may im prove th e ir  ou tp u t?  ______________________

Could you please name the m otivational incentives

1. _____________________________________

2. _____________________________________

3.

4.

Work improvement techniques:

1.

2 .
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3.

4. _______ __________________________

17. Is there  any p ro tec t ive  c lo th ing , such as crash helmets 

wh ich  is p rov ided  to the labourers  by  the firm? Yes/No

18. Is there  any safe ty tra in in g  on the  site fo r  the general 

s ite  labour? Yes/No

19. Does the site have a medical a t te ndan t on d u ty  in case 

o f  an accident? Yes/No

20. Is there a tea -b reak  fo r  site labour? Yes/No

How long is it? _______________________

How long is the lunch -b reak?  ______________________________

21. Is there  a food canteen on the site? Yes/No 

A re  food hawkers allowed on site at break-time?

Yes/No

22. Is t ra n s p o r t  to and from the site fo r  the labourers  

prov ided?  Yes/No

23. A re  there any social ac t iv it ies  such as footba ll,  Volleyball 

e tc .  supported  by the firm fo r  the  labourers?

Yes/N o.

I f  yes what social ac t iv it ies?  _______________________________
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24. How many w o rke rs  does one su p e rv iso r  supervise?

How are the su p e rv iso rs  selected?

How does the management view the qua li ty  o f 

su p e rv is ion  on the site?

(a) Below average (bad)

(b ) Average (good)

(c) Above average (v e ry  good)

25. Do the site labourers  belong to any labour unions 

co l lec t ive ly?  Yes/No

I f  yes which unions?

1. ________________________

2 . ____________ _
3. ________________________

How strong is (a re )  the union in represen ting  the 

workers?

(a) Strong

(b )  Weak

26. How is labour tu rn o v e r  among s ite  labourers?

(a) High

(b )  Average

(c) Low
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27. Where do you buy  y o u r  bu i ld ing  b locks, cement, sand

and aggregate from? _________________________________________

Do you have one p a r t ic u la r  material supp lie r  fo r  the 

above materials? Yes/No _______________

A re  there  days when site labour has had to be tu rn e d  

away as a re su lt  o f  shortage o f b u i ld in g  materials 

on the site? Yes/No _____________

28. A re  the equipment used in concre t ing  h ired  or 

owned?

A re  the labourers  who handle the equipment tra ined  

in  hand ling  them? Yes/No

29. Do you p rov ide  all tools used in concre t ing  and walling? 

Yes/N o

I f  No who p rov ides  them?

30. Who decides on the techniques and methods to be used

fo r  e .g .  conc re t in g ,  walling? _____________________________

Is the personnel who does it  fo rm a lly  tra ined?

Yes/No

Is the labourer asked for his op in ion  on the method or 

techniques? Yes/no

31. Do you c a r ry  ou t pro ject p lann ing  and contro l on th is
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p ro jec t?  Yes/No

I f  yes , is the personnel who does i t  formally  tra ined?

32. Who designs the s ite  layout for the  sheds, equipment 

and the con trac to rs  o ther works?

Is the personnel who does i t  fo rm a lly  tra ined?

Y es/N o

33. L a s t ly  please could you tell me wh ich  is the most serious 

prob lem  facing the cons truc t ion  in d u s t ry  today?

(a) P ro d u c t iv i ty

(b )  Q uality  o f workm anship

(c) Cost o v e r ru n s

(d )  Scheduling problems

(e) Design problems.

Which of the above is the most serious in your projects?

T ha nk  you ve ry  much.
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APPENDIX B (2)

QUESTIONNAIRE ADMINISTERED TO SITE LABOURERS

SITE LABOUR

Could you please tell me how long you have worked in 

the cons truc t ion  indus try?  __________________________

What is you r  education level?

(a) Primary School C e rt if ica te

(b) Technical T ra in ing  a f te r  Primary school

(c) Secondary School C e rt i f ica te

(d) Technical T ra in ing  a f te r  Secondary school

(e) H igher School C e rt if ica te

Have you had any t ra in in g  in the w ork  you do?

Yes/No

Have you many fr iends  among your workmates on the 

site? Yes/No

Are you in te res ted  in the w o rk  you do? Yes/No

How can the management make work ing  on the 

cons truc t ion  site better?
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7 . Do you regard  the wages you get as being fa i r  

regard ing the amount o f  w o rk  you do? Yes/No

8 . Where do you l i v e ? __________________________________ _

9. How do you come to work? _______________________________

10. How much do you pay for re n t  per month? ___________

11. Do you have a family? ____________________________________

12. Is there any medical problem which sometimes keeps you 

away from the site? Yes/No

13. How many meals do you eat per day?

(a) One

(b) Two

(c) Three

14. Lastly  could you please tell me about how old you are?

(a) 15-20 years

(b) 20-30 years

(c) 30-40 years

(d) Over 40 years

Thank you v e ry  much.
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APPENDIX C

DATA COLLECTION FORM

Project:

Date o f s tudy: 

Prepared by :

Ground Conditions: 

Weather:

Number of ope ra t ives :

Plant and Equipment: 

Materials and Tools:

Skilled = U nsk il led  =

Method and Technique
O pera tion :

L is t of elements and 
Break po in t:

Sketch of layout o f  work  place:

UNIVERSITY OF NAIROBI
l i b r a r y

Time s ta rted :

Time stopped:

Delay and B reaks: ~
WITBRSITY OF NAIROBI

Total hours worked = (Time stopped -  LlBRA '
Time s ta r t e d ) - 

Total delays and breaks

O utpu t =


