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1is rep rt presents lh finding of a case study n f: ctor · innu ncing pr ~e t del y in 
' ater pr ~ cts in th ini try f Water Res urce . he re. car h was onducted at th 
Mini try I lea quarters in h p ri d etween ay 2l 1 and July 2 rd I 99 . ·he Prin ipal 

~ecti es f the study ere t identify factors that inOu nc roject delays in water 
pr ~ects and to formulate stratcgi s to address this pr lem. census of all the pr ~ ct 
known t ha e b en completed tween January I~~ 1 3 and De em er 151 I 98 v.a 
carri d out. 

he finding revealed th fi ll wing factors to be influential in water proje t d lays. 
The e in order of their degree f influence ar :- quality f project managem nt 
operating en ironment m tivati n f workers infrastructur , inadequate resources and 
rganization of the pr ~ect team. From the contents f the clu ter of statements fr rn 

v hich the factors were deri ed, d finiti n of each of the e factor was established. ·1 his 
i foun in the summary section f the rep rt. 

Fr m the analysi of the res n th following strategi \!ere r c mmended:-
rc tructuring of the inistry f ater Resources· e ta li hment f a pecial committee 
re ponsible for all water proje ts in the Ministry ensuring re urce r quirements for the 

r ~cct will be a ailed v hen n ed d before project man gers b gin the implementation 
pr cc pri atization of' ater pr dec in the country esta li hm nt uf an anti-corruption 
unit within the Ministry ensitizing project teams n imp rtanc f time enhancing 
training for project managers and pr iding project officers in tht field with m bile 

hon . It was recommended by the researcher th t a rati nal pr fe si nal body f 
pr ~eel nanagemenl should be launched to facilitate g d pr ~ t mana ement practices 
and instill discipline and profe ionaJism in the management f pr ~ ts. 
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II P R :I R 

l.lB 

Pr ~ ts h th r in the pu li or private sect r. ar the ackb ne f any n ti ns 

on my. They are the asis f any development ag nda uch as industrializali n and 

lh yare e ident in every ector f lh economy. u lie pr ~eel are identifi d. planned 

and implcm nted by the goYemment in the relevant Mini tries in rder to pr 1 m 

aflecting th citizens . They ar geared toward impr ing the citizens wclfar and th 

c untry's cc nomy as a whole (1 ublic Investment Pr gramme 19 8/99 - 20 /0 I I 9 7). 

ucce ful execution of projec thr ughout their liti yclc fr m concepti n t terminal 

e aluati n i therefore something to be desired by all takeh ld rs. However for ne 

reas n r an ther, project success is hardly achiev d. M t projects plann d and 

implemented are accomplished 1 ng afier their e timatcd c mpletion time i er. 

Others get c m leted in time but with colossal cost errun , hil s me d n't per[! rm 

as expected after their completi n. 

tali tics fr m the Project Managem nt Department Ministry of P nnjng and Nati nal 

De elopm nt indicate that there are ver 1500 projects in the puhlic sector that ha e 

talled Ji r nc reason or another. urthcr out of the 1226 on-g ing projects over 9 % f 

them are rUJming ehind schedul Public tnvestment Pr gramm I 998/99 - 2000/01 

1997). 
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Tim nd verrun ar clear manifc tnti n of pr ~ ·t failure. 11 ' v r. the t\ ·o arc 

very on n Ill public pr ~ cts. r l ct. al. 198 o s rv <.1 that u h rrun , 

unfortunal ly arc the n nn in public pr ~e l . especially in de el pin c w1tri , rather 

than th ·c ptions they ught to be. In the end it i th ta. -pa er " ho su r most. I J 

r she i deJa ed in recei ing the servic of the projc l and at the amc bmc he has t 

meet the xtra cost. It was for this rea. n that the public inve men c mmillee in I 97 

recomm nded that no futur pr ~ects sh uld e initiated ith ut pr er id ntificati n f 

source f funds and proper coordinati n between the parent Ministry and th treasury. 

1.2 PROJ c T IN TllE Ml I TR UR I 

The Ministry is charged with the re p n ibilities of planning sessm nl nservati n, 

and protection of water resources d el pment of water up li contr 1 of the 

catchment ar as, water uality and po!Juti n ntrol am ng oU1ers. 

According t the Public In estment Progran1me ( 1997 the p lie ' objt cti e f the water 

and sanitati n sector of U1e Ministry is t create an enabling en ir nment for ord rly, 

coordinated and sustainable development of water rc urces in line wiU1 the abo c 

resp n ibilities. In order t meet this ~ective several projects are 1 lentified planned 

and executed y the Ministry in conjuncti n with other stakeh lders. Alth ugh the Daily 

ation ( ar h 23'd,l998) reported that the jnistry of Water Re u•ccs r quired over 

Ksh. 8.5 billion to rehabilitate 584 water projects country wide v hich had tailed since 

1992 statisbcs from the Ministry rev al that a total of 2 6 on-going proj ct funded by 

different rganizatious including th government f enya Japan. Fran e Italy 

NeU1crland and oUJer rganizations u ·h as CIDA JJ A LF AD, IDA an ADB am ng 
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thers ar n l m ving according t plan. How cr m t of the on g ing pr ~ect are 

go ernm nt fw1dcd. Indeed out f th 266 on-g ing pr ~ 221 arc g crnm nt funded 

and only 5 (16.9% of them ar financed externally. ·or thi rcas n. the r earch 

focus d n the g 'errunent funded r ~eels. 

Attainment f th policy objectiv is nly feasible if upp rting rvice as i ted with 

water pr ~ect arc effi iently and fTecti ely carried out. hi call for the identification 

planning an e ecution of project in the Ministry of Wat r re ources that d not qualify 

as v ater projects. uch projects include construction of residential and office uildings 

sanitation among others. However, most of the pr ~e ts in the Ministry ar basicalJy 

water projects - their ultimate objective is to foster the pr i i n and supply f v ater. All 

projects in the Ministry of Water resources known to have been completed within the 

eriod of five years from l 51 Jan. I 993 to 3 I 51 Dec. 1 98) w re considered for this 

rc earch. 

1. D TERM 

1. .lPROJE T 

Alth ugh projects have been planned and implemented incc the biblical times and 

almost e ery adult has had some e:p ricnce ' ith pr ~ect in nc way or the ther, 

sch Iars and manager alike do not s em to agree to the deftniti n of a project. Karimi 

·(I 88) argues that "any definition of a roject mu t b general enough to include 

examples of the ' ide ariety of organizational acti ities v hich managers consider to be 

pr ~ect functions ul at the same time it should be narrow enough to include only tho e 
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spc ific a ti,·itics which re earch r and pra titi 

r ~ ct riented". 

oin y thi framew rk, lei ntl' 

an meaningfull. de ·n c as 

19 5 dcfiniti n • c ms t mot 

appr priatc. They d fined a pr ~ t as "a c m in tion f human and n n-human 

ulled together in a temp rary organizati n to achic c a pecific purp " A 

Deputy irector f planning in the ini try f Planning and ali nal e cl pment, 

Pr ~ ct Management 0 partment, Mr. Were define a pr ~cct as "a equcnce of acti itic 

with a finite beginning and end that uti line publi r urce t impr 'e the wclfar f 

the citizen ". Being a ci il servant, his d finition is a ed on experience ' iU1 pr ~ ct 

financed thr ugh public flmds by the g vcrnment, World Bank. 1 F and other Pu lie 

bodie. 

olom n I 976 defined a project as "a unit of pur ful acti ity with a ginning and 

ending p int in time that is cho en t be eparat I plann d. analyzed and 

administrati ely implemented". uch a unit can be the constructi n fa nc\ teel plant 

or the drill in fa boreh I e. 

A pr ~eel is complex of activities where re ource ar u in exp ctati n f return and 

.. hich lends it elf to planning financing and implementing a a unit. A pr ~e t u uall 

ha a pecific tarting point and a specific ending point intending t accomt Jj h pecifi 

~e ti e ·. ittle and irlees ( 1974) o crved that ''a project has a w 11-definetl 



. 4uence of in,·c ·ttnent and pr du tiun acli itie and , p •cific gr up f benefit~ that can 

be id ntific , quantifi d and valued either socially or m netaril ". 
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1. .2 Pll J I DPR 

Proje ts and programme are lo ely related and ·an a il · be confu cJ and used 

interchangea ly. t\ programm is g ncrall a com inati n f rei, ted projects and/or n 

g ing acti ilies. A project on the ther hand, refi r l an invc tment activity ' here 

r ource arc u d to create capital as ets which pr ducc cncfit o er tim . nlike a 

pr ~ect which has a defmite eginning and ending, a 1 r gramme is an n g ing 

de I pm nt effort or plan. A pr gramme is therefore a wid r nccpt which a project is 

apart. 

l. .3 PR J 

tallw rthy and Kharbanda (1983) bserved that "a pr jcct i an plan, sch m , ta k r 

' ork. Naturally, the management and accomplishment f uch a task i termed 

"project anagement". Pinto and levin ( 1988) furth r n ted that rroject man gcmcnt 

in oJ e lhc c rdination of gr up acti ities where the manag r rganize , plans staffs 

directs and c nlr I in order t achicv an objecti e with c n tmints on time c . l and 

quality. 

1. .4 PR J ' l p T TI 

Benjamin 1985) suggested that pr jc t implem ntation is the m st ·mcial stage of any 

pr ject. Al this stage, activities of the project are actually carried out and fund me 

disbursed t acilitale the acti itics. iltl and Midees I 74 argue that indeed pr ~c t 

7 



implem nt4 ti n i f r fin ment and can actuall c n idcr c a mini 

l .5 PR J ~ T ' 

evcral h Jar and practiti ner ha\'e defined pr ~ect uccc s. I ak r, tuq h ' and 

Fisher 8R defined uc c "if the pr ~ect me t th hni at p r~ rmanc 

pecification and/ r mi si n t b perfi rmed, and if there i a high level f ali facti n 

cone rning the project utcome among ke p ople in Lhe parent and client rg ni1ati n. 

n th proje t team and key users or clientele f the r ~eel f rt. then the 

pr ~c t i c nsidcrcd an o rail u ces ". 

Jeffrey and cnni (1987 had arlier identified fi ur asic crit ria th t if ali tied, the 

pr ~ t c n generally be consid r d to e su cessful. Th y in lud : 

I . A uccc ful pr ~e t c me m n chedulc i.e. tim critcri ' ' 

2. It c mes in n udgct m nctary criteri n 

a i ally all th g als originally ct [i r it cfli ctt •en 

4. It i ac eptc and used y the clients fl r \ h m the pr j t i int n d. 

(eli nt ti facti n criterion 

Talukhaba (I 88) b erved that . me projects take longer than ·hcd11lcd t accompli h 

th rc rc ulting in c l crruns of miJiions of h.iJiings. F r , ample, th ali nal 
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·ial curily ·und c m lc · hcdul d to be mpl ·tell in l\\O car t k fiv c, t. 

and c st Ksh 2.5 illi n c mp·u d t th timated c t ·h. 0 milli n. The Mi 1i 

istri t Headquarters \ as planned to take two ear. but upt dat . ten year sin e it ' a 

tartcd, the project ha n l ' n mpl ted. 

imilar case are c mm n tn the public eel r, \! h re 

e •perience huge c t and time errun . These are mani fe tal i n of scri us pr bl m of 

c st and time managem nt in pr ~eel . Mbalha (l986) and Talukhaba ( 198 ) have 

eslabli hcd that time and c st crfi rmanc of conslru ti n pr ~ ct in K n a arc p r to 

the c, lent that o er 7 % f the pr ~ects arc like! toes alate in time \\ith a magnitude 

v r 50%. 

The eemingly po r contr 1 of r ~e t is commonly rep rted in th media. The Daily 

Nati n ( ·eb. 17111 1999) r ·p rtcd that the Langata dual carriage wa pr ~ t is behind 

chedul by two months now. 
• 

F r ad pmg ountry uch a Kt:n a, pr ~ect deJa s fru tratc d · clopment efli rts. 

l h fact rs inOuencing project d lay need t be addr ed urgently. Alth ugh several 

tudie ha e be n done in c n truction pr jccts in Kenya ry little ha been done on 

water pr ~ ct despite its imp Iiane" a a ba ic need. Th s (! w lu ics d nc on Water 

projects (e.g. Karimi 19 8 [I cus d n other aspects of projc ·t managcm nt eg c st 

crruns thcr than time managcm nt. There is need U1erefore to addrc s the causes f 

ut:h delays and ' hat needs t e d ne in order to impr e the ituati n. But \ e cannot 

achi vc this \ ithout first kn win what the implementors had air ady d n to address 
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ful their ll atcgies had b n. Th rc i al ne d t under. land 

the dra\l back faced during th impl mentati n f . u h ·tr t gics in rdcr to c me up 

\ ith lt r strategi t addr this pr blem. ll i G r thi rca n that th tudy eek t l 

an wcr the {; II wing qucsti ns . 

1. What are th significant fa l rs influencing w t r project d Ia 111 en a? 

2. What management strategies hould b mploy d t effc ti ely addres the 

significant facl r which influence water pr ~eel dcla ? 

I.- ,J 

l"h study eeks to 

I. ld ntif fact r which ignifi anll influence the' atcr pr ~ t dcla in Kenya. 

2. ldentif what strategies hav een used by the im lcmcnt r to addre and minimize 

th pro !em of project delay. 

ld ntify the major dra\i ack ncountered in impl mcnting the ;tr tegie . 

4. Formulate management tr tegic to be empl yed t addrc s tlll pr bl m of pr jcct 

delay . 

J. IMP R 0 

th the s cial and ec n mic nefit deri ed from this study arc en nnou . First the 

general public will benefit gr ally :f the ritical factors inOuencin pr ~eel delay are 

identified and strategies formulated t minimize thi pr blem. 'ucr sful c mpleti n r 

' atcr pr ~ects en ures better pro vi i n f the water resource to the pu I ic (i r the different 

10 



ne ds. a ta e of pu lie re urce ''ill at b minimi1cd. The e n< my , the counlr. 

as a" h le ' ill e im r vcd if such prnj t delay are minimited not only in the mini. try 

r atcr re urces but in all ther mini tric and sect r the c on m 

Indeed water is a ru ial res urce for any ountry' d vel pmenl. I h prt ate s ctor 

cann t p rate ' ith ut thi re urce and b -pr duel like h dr -e lectricity. It is 

therefor a maj r beneficiary in thi study t 

1.7 p TH T D 

lthough th tssue f pr ~ect delays is c ident in th the pri ate and public sect r 

earlier r earches (e.g. alukhaba 1988) indicate that it is m rc rampant in the public 

ector th n in lbe pri ate sector. The research ther li re fo usc n pr ~e ts in the 

ministry f water res urces with a view to generalize the linding to the wh le public 

sector. This ministry' as chosen duet the ocial and c nomic impt rtance of the water 

resource. 

Duet time and other resource c nstraints. it was n t p ssible t tudv all the proj cts in 

the ministr . A case tudy re earch design was lher Li re employed. ( i emment funded 

project. were con idered due to lhe sy. tematic doeumenlati n of record in go crnmcnt 

office . K project fficers in ol ed in th implementati n of g cr nment projects arc 

empl yce f the government and uld thus be asily li und. All pr ~eel c mpl"l d 

wit11in t11c p riod b t' een January l 51 I 3 and ecem er 151 1998 \Vtrc considered. 

I I 
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1. Ll liT 11 Til T 

fh main limitation of thi study \ as the degree e• v d in d ta 

llccti n. etter mdings were p sible v·i th impr ved re p n. c. 

was th Jac f pr per documentation sy tern fi und at the Ministr ' libr r (he re · rd 

keeping y tcm i n t y tcmatic and records on different ru peel f pr ~c ts were not 

ca ily ac cs ible.. uch records e.g. progre s rep r c t , per nnel. tc) c ult.l have 

greatly help d the resear her n t only in hecking auth nlicit of the primary data ul 

\ uld al have pr ided a basis fi r making etter judgement amJ generalization on the 

pr ~c t . 

Tim and budget con traints also limited tra eJJjng to personally c ntact those pr ~cct 

fficers \ orking in different r inccs in the country. A a r sult ending the 

que tionnaire mail was adopted \ hich resulted in some case of none resp nse. 
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II PT R T \ 

2.1 BRI :- • Ill . Rl lJ R 

R RF I t\ 

PR .JF ·rs 

Pr j ct have en identifi d. planned and implement d b · m~ 11 since tim immcm rial. 

ome f the great t and carli , t pr jects undcrtak n inclu<.l • lh c n tructi n f 

pyramid . Pyramid w re buill at ari us times in hi t ry in I ~ ypt 'r cc , outh 

merica Italy and thcr c untries in the " orld. Il \i cr, th mo t fam us an grcatc t 

pyramid pr ~c ts were tho e undertaken in gypl bel\ e n 2 86 - 2 5 13 C\' 

Encycl paedia Britannica, 1974 . The biggest of them include the ~ tep pyramid at 

aqqarah and th North tone pyramid at Dahshur. thcr include th e f Phara hs 

K.hufu. Khafre and Menkure at iza. 

The great ' all of hina is on of the iggest building c nstructi n projct:l ev r carried 

out. ll runs 6,400 kil meter I ng nd stands nine metres high. Th c nstruct i n f the 

wall was started in 214 B by the first emperor of a nited hina, hih lluang-ti . rhe 

wall "as su stantiaJiy rebuilt in later ear especially in the fifteenth and si. tcentb 

centurie . 

In ay 1961, the ational Aer nautic and pace Admini trati n NA f th 

tarted a mo n-landing pr jcct - the A II space program. 'he pr j<.ct t 

ten years. lt was n t until cto r 19 6 that the first Ap II flight, Apoll en, mad 

a succe sful full earth- orbit flight with three austronauts on oard. In 1969, the AI oil 

projcelmade a historical and ucccs ful landing n U1e mo n. p llo XIIV, th final 

night of lbe project to k place in c em er 1972. 
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1other real projc t o,·ith a pi c in hi l ry is the c n tructi n o th J·ur tunnel, a rail 

tunn I b t\ een ·ngland and ·ranee that run beneath th I·ngli. h harm I. rh project 

wa starte in 19 and mpl t d in I 93. I h f thr c u -tunnel 

running id y ide and it i fifiy kilometer long e.,., ' c k, ar h 24111
, I 9 ). 

II thes pr ~ect had n thing in mmon- m bilizat i n c th human and non-human 

re ur es to achie e pccific o ~ ctive . Project management \\as a k y uc c fact r 

in all thes projects. o d pr ~eel planning implcmcntati n • nd contr I are ke to 

successful project complctj n. 

2.2 BRI • F HI T R · r u 1 I A 

Rcc rd at the ational Archi es sh w that idenlifica ti n, planning and implemcntati n 

of ublic pr ~eels in enya st 11ed in the colonial era. me of lh m~~jor pr ~c t 

undertaken by the colonial g vcmment include build ing f h1 I and di pen aries in 

th c untry constructi n f the Ken) a - Uganda railwa line. uilding f pr 'incial 

administrati n m c am ng th rs. ince then. the p t c1 Ionia! g rnrncnt has 

continued undertake public pr j l ' ith a vie,. t impr ving the w !fare of its 

citizens. urrently. every Mini.try in the go crnment has a number f b th tall d and 

n g ing project . Public In estm nl Pr gramme 1998/99 --2000/0 I 1997 . 

2. RRE K 

Wh rca Kenya's private se t r se m 1 do v ell on project implcm ntati n. all i n t 

\ell in the public ector. Mor pu lie concern recentl on the p r p rformance during 

implem ntati n f public pr ~ec i a lear signal of a v or ening situation. Indeed the 
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fact th t th rc ha\c n mplaint a ut d lay \:Cmm nt pr ~eel and the fa t that 

me f th mpl ining partie are a part the g · mmcnt m thing i 

partmcnt f very ' r ng with the p rfi nnan e f pu lie projects. . tati tic fr m th 

pu lie pr ~c t man gem nt. Ministry f Planning an ali 11. I De vel pmcnt reveal that 

currently. ther r 122 ng ing pr ~e ts in the publi l f \! hich arc behind 

schedule ' hil thcr ha c m let ly tailed. /\rc the dela . intcnti nal? re the 

cause of the e d lay kn ' n? If , why are n t correcti\e mea tu cs put in pia ? What 

hinder the im lcmcntati n fth se corrective measures? 

his study h p d l unpr e the time pcr[i nnance of pu lie pr jc t . Oy i nti ing the 

for the delay and what has een d ne. what hind ·r d ' hal ught to 

ba e been d ne. the tudy rec mmend d what should be d n in nrd r to cu rb such 

delay . This is be ause the imp rtance f avoiding delays and saving. n c ntract peri d 

(project time mean real m n tary sa ing to both the implemcnlcrs and th client. 1\ 

h rter period sa e daily ' age p yments to the workers and als a c th pp rtunit 

cost of n t using the pr ~eel. 

2.4 PR J 

The life of a pr ~ect is cyclic in nature. ft follows a sequence facti' itic right fr m the 

conception of the pr ~c l idea t t nninal cvaluali n f the pr ~c ·t a cr its mplcti n. 

Leech and Tumer 1990) id nti lied elc en stages through which a p, lje t pass s. 'I he 

includ : 
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Conce ti n fpr ~c tid erminal evalu ti n 

ngoing e aluati nand [!· u ack 

Participatory r p rling 

Project appraisal lmplernentati n tage 

Project selection --• eg tiation and finan ing planning f r implemcntati n 

Kerzner 1995) used lhe pr duct li fc approach and identified four maiu ph a s. The are 

the conceptual phase, Ianning pha , cxe ution phase, and the I rmin \I pha c. 
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he pr ~ect life cycle 

Level of 
Organizational 
~ rforts 

(Resources) 

onceptual 
Phase 

Planning 
phase 
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·xecution 
phase 

Time t) 

Trmnination 
1 hase 



PH 

II pr ~e ·t rc de cl ped from ideas. Th e iLica arc then tran latcd int bjc ·ti s. 

I land n King (I 88) n ted that u h idea an v lvc fr m r can.:h rganizati nal 

n ed . cu t m r need . m ng lher . TI1e other pha e identified b L al.h and turn 1 

implied in this stage are pr ~ect idcntificati n, preparati n. apprai 1 and lc ti n. 

2.4.2 p Pll 

rgu d that, the purp se of planning is to define hj cli\CS and then d fine 

tr te 1ies an tactics t achie e the objectives. he plan is tlw h rt of project 

management. The ' rk n the project therefore must be oordinat d by some ne -v ho 

undcr.tands ' hat ha to be d ne the sequence of d ing it, when it 11111 t d ne and at 

what ost. im estimates and r sour es required to perfi 1111 lh w rk a tivitic arc 

fl rc ·a t during planning. cheduling can thus not be overt oked d11ring the plannin, 

phas . 

t thi tage. th pr ~ect plans de\elopcd are implemented. In lividual tasks are 

p rfi rmed to realize th projc t. Leech and Turner I 90) b erve that at this tage 

res urc ar di bur cd to facilitate the execuli n f activities. This hase al 111 ol es 

on g ing e aluati n and feed ack. ll1c research fi cu s on this stag or a projects life 

c le. The imp rtan f thi phase cannot o er emphasized. o d pr ject 
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\: n cpti n nd plannin i us I pr ~e t. Pr ~ect 

impl m nt ti n i them l difficult stage and it i her that m .t probl m arc aced that 

re ult in project d Ia · . 

2.4.4 PR .J ~ • T c.R I A TJ 

This in lves c ncluding the pr ~c l e ecution. R man 19 6) , r JUC th t a pr ~eel may 

be c ncluded cau e the projc t bjectives v ere met th • pr ~ ·t rna be terminated for 

convenience r c ausc f default f failure. Tenninal e aluati n i carri d ut to a sess 

how v ell the project realized th bje tives it" as intended fi r. 

2. Til PR J T 

The project team i an imp rtant detcm1inant of pr ~eel u cc s. 'I he team comp ili n 

organizational structur , pcrti e and c mmitment to pr ~ect uc c . · r ry imp rtant 

aspects. Projects in general are nsilive to the nature f the organi7.11ional tructur f 

the implementation team. hi , ace rding l Talukba a I 88) "i:; o b cau e man 

different aut nomou and fragmented in tituti n are brought l g lh1 r t< c mbinc their 

vari us exp rti e with a c mm n objecti e of pr ducing a pr ~e l t) th sati facti n f 

th client". It is the efftcien y of combining their variou acti iti hal d tem1ines lh 

sue e s of the pr ~eel. 

· ccu ations leveled at th pr ~ ct team have continued to app ar in th · I cal ne' spap rs, 

ele lr nic media pr fe si nal j urnal and e en in meeting and 1 ublic rallie . ut 

t Ially laying the lame n the pr ~eel team for lhe poor time p rf rman e f public 
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pr ~ec unfair ther ~ rcc be. ond th c nlr lh pr ~c t team arc als 

re pon ible or th d lay . F r thi reas n. th qu ti nn ir wa. c. ·h u tivcly 

c n lructcd t include such rccs as p lilies. c ITUJ ti n, h r h weather. among thcr . 

II wev r. several tatements in U1e questionnaire addrc sed the i uc of the proje t team 

in term fits rgani7.ati nal tructure, qualification and xperti among th r . 

2.6 PR J • ' 0 d, Y 

In most projects the client fixe the contract time (proje t complcti n time) and the 

contractor compete on the contract urn only. After the m ard of the contra t, the 

contractor ought t w rk towards achieving the set time and qualit ) oh.1e live. Th time 

allocated L ilie pr ~ect initially i the rn st accurate approxim ti n - as f< r as the 

e timator is c ncerncd and c n idcring all other circumstance - uthem i.e futur events 

that may affect time hould e provided for. 

Mbatha (1986) noted that theoretically. the time estimate hould include time p nt on 

e erything predictabl that may cf cct the project's critical path and r whi h n thing 

can c don to a oid iL But the prcdicta ility of future e ent depend on measur s 

perfect know! dge whi hi very lacking in man. The estimator mainl depend on hi 

0\\n past experience. 

I f. at the end of the project the e 'tirnatcd com1 letion time i c lcndt d, we talk f a 

pr ~ect delay· meaning that the pr ~eel actually took longer lo ace mplish than riginally 

planned. This deJay i nol desirable t b lh the c ntract rand the client. But m re Ocn 
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th n n l, it i ther ecat e of s me currenccs during implcm nl lion that had not l ccn 

fi r en durin lh planning pha c. 

metimc. the deJa· may n l nly result fr m unfor een event·. '01c c. timat r i 

s m tim Ia king in competence. If the time all catcd fi r the pr ~eel wa · o viou I · 

in uffici nt, that would e a fundamental error in cstimati n 'uch a d lay (err r) 

di appr es th ac ura y f the a sumpti ns that were made \ hen initially dccidin n 

tim , and it h w h w misguided and erroneous the estimat r was. 

The d lay time o erruns implied in this stud are those that ccur during the 

implementation ri d. Time crruns be(i re this peri d (e.g. during feasi ilit tudy 

and designin , planning tagcs) are n t included in the study. 

2.7 I TIM I LIFE 

c eral studies ha c cen done in devel ped c untries t model a relationship b l\ een 

the c n tructi n tim and the ther aspects f the project (i.e. cos!. quality, I ali n etc . 

n such tudy was by r milow (I 9) v h formulat d a rclati n hip bet\ ecn 

c n tructi n time and th e timatcd c n tructi n cost f the project. I [e argued that the 

c n tructi n time. T, is gi en y 

T K. 0 

Where = c n tructi n time in \ rking days 

= E timatcd c n tru ti n ost in milli n of d liars 

and B are c nstant that depend n the oth rasp <:ts. 
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quality l ati n rojects. etc.) 

uch a m d ·I was pm'>cd u ful in level pet! couutn • · \ her· llcati m r the pr ~c t 

d e n t pla · a maj r r Je in tim am) L p rfi rman . 

In Kenya howe er. there is no ml t estimate con lru ti n time. I he d ision is Jell t 

the uanlity surv or (estimal r) \ ho pcrates by intuiti n. II atha ( 1986) argues that 

the Quantity surveyors bases the calculation of time n th p 1 formance of a previou 

contractor on a similar pr ~eel in lyp • ize and I cation a metho he · rgues lo be faulty 

and self-defeating. Thi is be au e roject , particularly in th pu li s ct r. are knov.11 

t be mostly delayed and thus the e timate based on previou p rfonnan e (which wa 

aJread y poor is likely t I e very p r. 

· en though there is n practical m del for time estimation ( uch as the nc developed 

by I3romilow) in devcl ping c untries, the u e f management sci<.'l ce t ·hniques has 

proved effective in time c timati n. Burge s and White (1979) ' crvcd that "the 

tarting point of pr ~eel control i t pr pare a production pr gramml. Th pr gramme 

h ' what work " ill be d ne, when. and the resources of men. mad incs and materials 

requir d to accomplish it". e rs 1979) and Lock ( 1979 cknowl dge the use 

fi ritical Path Method ( PM and the Pr gramme valuation and Rc\ iew Technique 

(P :RT as p werful t in scheduling. B th PM and PERT .tr c · entially the 

pre. cntati n f the project plan by a schematic diagram or network. 'I 'tc n t w rk depicts 

th equence and interrelation of all the component parts of the pr ~cc • P and P RT 
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enable a I gical analy is and ma~1ipulati n f thi n ·tw rk in mlcr to determin • th 

t O\erall programme f rati n. 

el\ ork analysis th refore im ro c. the estimation of lime thr ugh the usc f 

P P · RT. n e the nctw rk r the project i fully under l d, the time and c 

e timate of each activity can esta lishcd with impr \'Cd ac uraC). The control of 

time and cost can also e enhanced by bserving the trend factual pr gress comparing 

the progress with the desired standard (in the plan/net\ rk and taking corrective 

mea ure to keep co ts and lime witl1in a ceptable bound ~ reach activity. Antill and 

Wo dhead ( 1970) observe 01at when using PMIP RT fi r Ianning, the accurac. f the 

e timatcs depend on in£ nnation available c nceming:-

the nature and extent oftlle work (quantity of work); 

working conditions· 

availabi lity and cost of Ia our th human and machine· 

availability and cost of material 

currency fluctuation trend. 

If n information ( r estimate ) on the e i available or if the estimate are wrong. then 

PM/PL-.RT cannot serve its usefu l purpose in planning. 

fhe main assumption in CP !P · R network analysis is that the r . ourc r quiremcnts 

for each acti it) can be met when required. This implies that fl r the estimates realized 

by P "R to e valid, 01e res urccs required I execute the plan must be a ailablc 
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when needed (i.e. labour, plant and equipment. materials. utilitic etc). The grcate t 

limitati n of P 1/PhRT is that it d s not allO\\ for shortage evident in real situation . 



Proje l mana em nt inv I c Lhc rganizati n planning. t·•fJing, rdinating and 

c ntr lling ari u · a tivitics in the pr ~ ct. During th prcjccl li ., the pr ~c t manager 

en unt r problem which may a ver ly affect the pr grc s the pr j ct in terms f 

time, udg t and exp cted quality. 

It was for this rea n that M\ adali 1996) w1dertook re carch t in c ligate the major 

factor that affect Pr ~eel Management in Ken a Railways Projc ·t . I h main objccti es 

were to identify the i nifi ant fa tors affecting project managem nl and t determine the 

extent of u ing project management te hniques in the management f th Kenya 

Railwa pr ~ects. 

I lis findings rc caJed that the fa t rs that affect project management at K nya Railways 

are: Poor c mmw1icati n, little exp riencc of the project manager, lat pr curcmcnt of 

equipment lack of training for pr jc t managers ineffective m nit ling and c nlrolling 

ystems lack of p r nnel moti ati n and slow project selection method . Heals found 

out that top management upp rt r the project t.: as 50%. which n t adequate [i r 

the efficient management f these pr je Is. Als the use of pr ~ t manag ment t Is 

\:as found to be rare in the managem nt ofpr jects. 

Karimi 1998 on the other hand tudicd facl rs criticaJ in project <: sl overruns in lh 

Ministry of Water Res urce Pr ~eels. JI r maj r objectives were t identify the critical 

fact rs \ nich contri ute t co l v rrun and t identify \i hat ne d to e d ne in lhc 
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li ght f the critical fact rs t minimize cost verrun . I he rc ult indic. ted th t fi e 

fa tors em rg d a the critical fact r c ntributing t pr ~ \emm in tJ1c mini tr 

of water pr ~e ts. hey includ th proje t organization n ir nmental c nditi ns, 

quality f pr ~ect management, pr ject definition and infra tru lure and I 1i ti s. 

fn Jew of her findings she r c mmended impr emcnt. n per nncl p licy, 

organizati n stmcrure, better c mmunication, external auditing. emir nmental cnsiti ity 

better project management complete definiti n of projc t rcquircm nts and pr l ision f 

better infrastructure facilities. 

Pinto and le in 1988) re earched on critical ucces fact r in effecti e projc t 

implementati n. They found communication to be the mo t critical fact r. Adequate 

communication channels are extremely important in cr ating a11 atmo phcrc fi r 

uccessfuJ pr ~ect implementati n. Th communicati n factor identifi d refer not nly 

to feedba k m chani ms but tJ1e nece sit of exchanging infi rmati n with b tb clients 

and the rest of the rganization c nccming pr ject goals changes in procedure , pr grc s 

rep rts am ng thers. 

n ther critical fact r in project management is that of per nnel is t. s. Adam ( 1990 

argued that Jack f trained operator and mechanics Jed l repeated 1 :akd wns in 1983-

84 in tJ1e ura pr ~cct. This resulted in h rtage of water 25% f lh lllne and this lead l 

delay and I ss in pr duction. 

26 



Hans 19 identifi d se\'eral m ir nmental vari that affect pro· ct management. 

The e include the natural en ir nmental conditi n , p litic , mon tary inn. ti n, and 

pressure fr m interest group am ng others. I lc thu c ncluded that en •ironmental 

en itivity i on integral part fall g d pr ~ect management. Ln ir nm nt I nsitivit 

is centrall c mpetent design c nstructi nand opcrati n f m st engin ring vorl . 

Inadequate u e of project management t ols during pr ~e l planning and e, ccution v a 

identified t a ritical factor in r ~eel management by s v raJ tudies e.g. M' adali 

( 1996) ro ct, al 1986). u h to 1 include mil st ne bar 1..hart , gantt chart 

net-. ork analy i (P RT, PM, • RT , m dels such as a sigmnent modeL tran ·p rtation 

m dels. among titers. 

Mbatha (1986 carried out a study n uilding contract r[i rmance in g crnmcnl 

pr ~eels in Kenya. I lis objecti es \i ere toe tablish c st and time per ormanc in rclati n 

to ize. to inv tigate the adequacy and reliability f initial ntract peri d and to 

investigate the efTe t f location and ize f the project n time and cost p r(i rmance. 

I Ie observed that the majority of g vcrnment uilding pr ~ects uffcr maj r cost and lirnc 

verruns. He al e ta Jished that Lime o erruns are m r frequent than c I crrun 

and that there i n linear relati nship eh een the l\i . ig pr ~ I were h wn I e 

more prone t tll time and cost overruns than the mallcr nc. although project delays 

were round t ear n relationship to pr ~eel ize. 
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batha argu d that one cat e f p or time p r('; rmanc wa the in dcquac initial 

c ntra t ri d . lncon istcnt and err neous c timatt n f th peri d I ad 1 time 

o crrun during implementation. Time and c l perl4 rman c were als (; und (( be 

related t the l. pe of pr ~eels an fi r this reason. he noted that rn ini tri •s u cn~d 

m re than ther in term f time and c st performance. lie al 

no line r relationship between size and time p rfonnan e. ther cau. c {; r time o ernm 

in the buil ing indu try identified b batha include late payment . bad \ cath r. ub-

c ntracting, mat rial sh rtage and work additions and variations. 

T\ o year later TalukJ1aba J 988) researched n time and c st 1 crformanc of 

con tructi n projects. I lis p pulation of study included all projects (go rnmcnt private 

and paraslatal) which were initiated in Nairobi and constructed and a omplished 

bel\! cen 1978 and 1987. 

The bjectivc of hi study were to in estigate and establish the influence of client 

de i n team type of pr ~cct contractor and tendering method. on time and cost 

per(; rmanc . I le als want d t c ta li h the effect of the number ' f variati ns on the 

initial design and the effect f delayed payment on time and cost performance. 

Investigation f adequacy f c ntract peri ds estimation as a fad r affecting lime 

per(; nnanc f c nstructi n proj cts as an ther key objective of his tudy. 

l alukhaba b crved that time p rformance i ery po r in construe! ion pr ~eel l lh 

extent that a ut 70% f projcc initiated are likely to overrun in lime \· ith a magnitude 
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f bout % · '\ie the rigin ntra t im . 11 Is e tablishcd that •uvcrnment 

project rfi rm p or r than parastatal and private pr ~ ts th in term f time and 

o t. ntra t p ri lds were demon trate t be inadc4uatc, ' hile variation in initial 

de ign and deJa cd payment to c ntracl r are thcr inllu ntial fa t rs th t ign1ficantly 

aiTe t time and c st pcrfi rmance. 

Ka;ongo ( 19 I) carried out a ludy n managing a proj ct b network analy is, a ca e 

for a ID pr ~ect - MACP. A 0 . Ile undcrt ok this re earch due to the fa t 

that earlier observation had indicated that s me United ations e el pm nt Program 

( P) project implemented in g nda t ok longer t ace mplish than th c timated 

time. In some case , the project \\ere complet ly aband ned befi rc they were 

ompleted. His research was therefore a ed on the assumpti n that lack ftc hnical and 

adequate planning v a the major factor r pon ible for the project's dela . IIi main 

objcdive of th study a to detem1ine ' hethcr one f the pr ~ect in Uganda. 

the lanagement cc untancy nsultancy Pr ~eel (MA 'P) . ..: uld be managed more 

ctTicientl by applying network anal i techniques; and wh ther, through the u e f a 

network analysis 111 d I th project c uld mpleted in a pr ·determined time int rval. 

lie ft und out that by using neh ork analysis the earlie t po. siblc time the project 

( 1A P could e completed ' as in fi c years and nine month in teat! of the c timat d 

peri d f l\l o year that was estimated by the pla1mers - Nil . In iew of this, he 

rc mmended for impr ement in the planning method ami management of the projects 

b> adequate use of cicnti fie meth ds I ike net v ork anaJ ysis. Kany ngo als bs rvcd 
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that v ith nctw rk analysi , a b ttcr s' tern f fccdt ack control is po. ·ible. h nc 

t.:t rrc ti c me urcs an e implemented 'Ahcncvcr actual tim ov n 111 the c timt.~t d 

time mtc al. 

\! orld ank r port at identified e eral causes f project failure (in term f co t, 

t1mc and quality perfi rmance . They include inefficient technicaVe · nomic project 

appraisal p r e timates by client/ consultant, lack of contra t strategy. adl written 

c ndition of contract, wrong type of contract. bad indu trial rclati ns, p r a e smcnt 

and inappr riate allocati n of ri k excessi e variati n. di rupti n. o r c ntract/pr ~eel 

management and contr I and Jack of competence by contract r and upplier . I· r 

go emmcnt pr ~ccts, p litical interference and inOuencc wa ~ und t afi~ cl b th time 

and c st perfi rmance. axily n the part of civil servants has not assed unn ti ed. Th 

rep rts indicate thal civil servants are not impartial in their duties au the hnvc 

f making their own pers naJ deal . 

Whether r n t the e fact rs identified by different researchers are als r p ns1 lc [I r 

inOu ncing proje t delays in water proje ts will be d termined y the lindings f thi 

rcsear h pap r. n the other hand different factors may be identified. 

2.9 HE Tl L T RP 

The government of Kenya rccogni7ed that the nali nal water re ource is limited and i of 

une en distri uti n throughout the ountry. although water is a neces ary ingredient in all 

li m1 of de el pmcnt. There are man p tential demands upon this limited res urce 

an the govemmenl recognized the need for a ational Master Water Plan to guide in the 
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all ati n supply, c n ervati n and de\elopment f th \ atcr re urcc. . m f the 

d mand for the rc urcc includ : 

a d me tic and livest ck 

b) indu trial 

c p wer generation 

d irrigati n 

e wildlifl and rccreati n among oU1ers 

Initially. beii re the ational Master ater Plan was launched in 1975, \ atcr re urce 

planning in Kenya had been primarily c ncemed with individual devel pments which 

were either rural r urban domestic wat r upplic , irrigation schcm s r po" er 

generation the ana River Basin. The aim of the Nati nal 1a ter Water Plan was t 

pro\ ide for th de cl pment of all v ater res urces t atisfy as far as po ible the needs 

or the rapidly gr wing populati n upt Lhe turn of th cntury. Ba ically, the plan 

[! cwed on satisfa ti n of the ab \C fi e needs \i hilc at th ame time fl cusing on 

c ntr lling problems rc ulting fr m fl ing and polluti n and ther en ir nmcntal and 

ec logical ffects. 1 hu th plan als fo used on pr cdurc [! r water and oil 

con ervation, waste water and sewage disp sal processc and th on ervation of water 

cat hm nt area . 

incc then U1e govcrnm nt. through the Mini try of Water R s urces has embarked n 

identification. planning and implementati n of pr ~eel that are geared to\ ard meeting 

the a ve demands. In some case cspeciaJJy for pr ~ects funded and implemented by 

other die , the go crnment (Ministry f Water Rc ources) act as a fa ilital r. It 
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facilitate planning and implementation of the project by identifying and Jia. ing ._ ith the 

other takch ld r 

'urrcnlly th re are 266 on going projecls in the Ministry of which 221 are funded and 

tmplcmented by the g verrunent of Kenya (some with s me supp rt fr m the to al 

communitic ) and 45 of them are funded by external g emments and r •aninttion like 

Japan. Italy, france, Netherlands. , Jl A, IFA . I 1\ ami ADB. am ng other . 

this re arch [i cused on tho ·e ' ater projects that were c mpleted between Januar) I ~1 • 

1993 and December 31 51 1998 and v hich were funded by the g crnment f Kenya. 
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H rT R THR J ~ R • 

. 1 Rt: I~ 

I he ·tud cmpl ed the case tud de ign. Thi rc earch de. i •n v as fl und t be m 1 

apJ r pri te r the tudy for ari us reas ns. Allh ugh a survc stud , v here all pr ~ect 

in the Mini try f Water Re urce are considered w uld have pr due d m re gen ral 

fi nding it ' a n t le. • his is because the pr jecl · in the linistr ' f \! ater 

res urces arc initiated an implemented by ari u · partie th r than th g cmmcnt. 

u h partie include the cal ommunity e, lema! go cmmcnt and di e.g. ID 

JJ • 10 T , on g vernmental rganizations e.g. I\ intern· tiona!, 

etc). cument ti n of projects implemented by uch die may not stemati , 

[I rmal or easily fi und. •urther, the pro ability of gelling the key participant-; in su h 

pr ~ects wa very I w and it would have required the resear h r t tra cl wid ly 

thr ughoul ll1e c w1Lry t lind s me of the participants an exercis on tr incd b botb 

time and m n y. 1 he ca c of th g ernmcnt-fundcd projects was Ll ereforc h en in 

rder t ere me thi difficulty since in most of these projects, the kc. imJ I mcnl r arc 

permanent empl ye f the Mini try. Records on all the pr ~eel .; arc at. rcadil · 

available in the ini try' Ji rary. M t of Llle in [I rrnation rt th ~ rc e rcher could 

thus easily found . 

. 2 P r F D 

The study fo used on aJI U1c wat r pr ~e ts in the Ministry of Water rc ourccs that wer 

fina nced y the g vcmment of Kenya and ' ere completed in the peri P between January 

I 1 1993 and De ember 31 $I 1998. Pr ~ ts accomplished prior to Ll11s p rio were 11 t 

considered because those who participated in the implementation of 'luch pr ~ ct ' cr 
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Ill.. I n t l {; und till w rking in the Mini try. R tircm nl r e th f kc 

·trt icipants f pr< ~ect c mpleted I ng ago could n t e crrul J . 

I he fi c ear p ri d ' as trategically ho en to ensure that en u •h r ~cct ' h e kc) 

implementcrs c uld sti ll b " rking in the ini try v ere in lu<.lcd in th p pulati n t 

warrant generalization of the findings t all water pr ~eels in the mini try. t tal f 57 

kn wn L ha e een mpleted v ithin this peri d {; mtcd the p pulation of the 

tudy. 

I hese projects w re implemented in the eight provinces as sh ' in theta I b I 

1 abl 
o. 

Im lcmented 
4 

2 

7 

17 

9 

I I 

4 

3 

57 

AI I the e pr ~eels ' ere fund d y the government f Kenya. 

7.02 

.5 1 

12.28 

2 .82 

15.79 

5.26 

JOO 

m of them were 

implemented wh lly by the g ernmenl tlu ugh the mini tr of water rc u rce ' bile 

lhcr ' ere implemented through a joint effl rt between the government and the I ca l 

c mmuni lies. 
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Sampling f the p pulati n i u ually undertaken if stud ing th · wh lc 1 pul. lion pru\ c 

im . i lc du to c nstraints on time. finance and a es ibility, am ng thcrs. [or a 

mall population such as the one in thi tudy, n ne f the ah c wa o con. training 

fact r. A cen us f the whole p pulation ' as therefore carried out. lhc nature of the 

. tatistic I meth d u ed for the analysis f the data, fa lor anal) is. al required a lar 1e 

numb r f tudy units for go d analy is . 

.4 0 T 

Ba i ally, primary data wa c llected for the study. II w er, 111 s me ca cs se ontlary 

data fr m pr and other rep rts on the projects was al collect d in rd r to 

confirm the resp nses. ccondary data also helped the res archer in making 

rccomrn IH.Jati ns. 

Primary data wa collected through questionnaires administcrcu 1 er nally by th 

rc carch r. The targeted resp nd nts ' ere the senior officers in cha• ·'e of the pmjcct' 

implementation. Jn the Ministry they are called field enginee r r eld oflicers . ror 

big pr ~cct th tw project manager in the 1inistry, the Deputy Di ct r in charge f 

c nstructi n and th' D puty ire t r in charge of maintenan e or their deputies were 

issued ' ith a c py f the qu tionnairc. here n officer (or ·nginc.:er) in charge of a 

project m que. ti n r hi deputy a a aila le \ ithin the Mini t1 v hcadqum tcr or 
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ai i Pr vmc . intcmal m ilin u ed • the 1ini r t > nnatr 

The r ar h r • I had a chan to i cus i ·ue in th qu ti nnaitc 

' ith th c re p ndcn he personal!_ •tdmini tcred the qu . It< nnair t . 

3. 0 T ri TO 

·1 h l)'pe f re ndents targeted in thi tud made th u of a q te ti nnaire v ry ideal 

a t other mcth prima : data collecti n. ~ hcrca 1 er nal inter iC\\ i 

the method of data collection be ause the int rvi wer i , hi t c II ct b th vc1 al 

an n n-ver al infonnation, it wa n t feasible fl r thi tudy he ausc . m r the 

targ t d resp ndents w re out in the n ld an could n tall b r rsonall c ntacted b the 

r carch r because f time c n. traint. 

e, p rien ctl officers in the g vcmment and since fact r analy~i: '· 

were high!_ 

be used [I r 

idcntificati n f the fa Lor influcn ing project delay . u in a qucsti nnaire for data 

llcction wa the most itlcaJ meth d. This i ecause the que tionnairc w uld pr ide a 

t nd rcl r p nse which w uld e anal z d using the fact r anal i tcchniqu . 

h questionnaire was de el pc<..l rom an cxtensi ere tew r th rd ani literature. 1 he 

r ear hers personal experien e in intera ·ting with the stakeholder. f the ' ater pr ~cct , 

nota I the public, officer in th Mini try of Water Re m ·s. Non-gov mmenlal 

rganizations and the media th pre s and ele tr nic media gr at ly helped in 

d I ping the uestionnaitc. 

The lata c llcction in trument on i. l d f three parts A, B, , nd '. ndi gui e<..l 

ere u ed thr ughout th ttucsti rlllaire. Part and · were made up f 
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un tru ture \! hile Part B ' m. d p f .lru turcd one.. Part 

of lh questi nnain.: gather d g n raJ inti nnati n b ut lhc prnj · t. p ificall 

infi rmati n regarding e timat d and actual ost. timatctl anti actual pr ~ ct life. 

management science l Is u d tl tring planning. and lhcr w r . on in thi part. Part 

s rt to gather inti 11nati n rc artlin remedial measure y rcsp nd nt t atldr the 

i su of pr ~eel delays, limitation and drawbacks faced durin' impl '111 nlati n f such 

measures and ' hat out to e c.l nc t impro e the situati n. 

Part B consisted of 4 statemen ac.ldressing am ng ther. , th p ible 

factors:- bureaucracy in public ect r, inadequate re urces, infr structure pcrating 

en ir nment profes ionalism, u e f management cicnce tools and motivation of 

\ orkers. The talement c ntain d in this part of the qucsti nnaire ' cr randomly 

cqucnccd t a id guc sing f the underlying factor implied in a cluster of the 

statement . 

In thi part, ikcrt's fi e int cale was u cd to rank the c re of each tatcmcnt. 1 he 

rc p nd nts were reqw re in icate the degree t \ hich ca ·h f th talements 

influenced the project delay in th 1 r ~ects they pruticipated in impl mcnting by ir bing 

I 1 5 \\her "not much at all" sc r d I anc.l" ry mu h'' c red 5. 

Parts A and of the que tionnair \i ere analyzed using de cripti e ·tali tic ' ith a 'ic" 

umrnarizc the response dala in term f prop rlions, fre t..J ucncie and p rcentag s. 
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1 hts e. plained th pr p rti n 1 qucncy or perccnla •e f the 1 • p ndenl with ·imilat 

I l tu ie d ne n pr ~c t manag ment (e.g. l\! adnli 1 9 >. Karimi 1 9 . etc us d 

fa t r analy is [i r idcnti ficati n f fa tors. f r thi r n, fact r anal . i \\a u ed to 

analy e Part B of the que ti nnairc. lltc c ntcnl of Lh stat mcnt in this part f the 

que ti nnaire were uch that the fact r detennined y thi meth d f analysis arc th se 

that inOuenced project delays during the implementation stage th project's life cy I . 

T perform fa lor analysis, the tati tical package £ r s cia! cicnccs P ) for micro 

sofl wind ~ s (Release 6.0) \ a u ed . 

. . 1 A TOR AL 

Thi mcth d of analysis aims at r pr clueing as aceuralcl n possible the riginal 

intcrrelati n matrix fr m a mall number of hypothetical fac 10r to which the original 

. tat m nts in the questi nnair ar linearly related. This displ t · · the initial factor matrix. 

In rdcr t improve interpretability and accuracy of the utpnl r tali n of the initial fact r 

matrix is cs entiat. 

arimax r t lion \'as used t r tate the initial factor m tri . The r tali n c n erg d 

afi r 16 ilerati ns producing the final fa tor matrix. In summary, fact r analysis first 

tdentifics a t of correlati n's [i r II c mbinations of the statements. ll then extracts a 

et f initial factors from the c rrelation matrix develor d 

ini tial fact r l find a final sol uti n. 
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In order to c. tablish which statement belongs to which fact r. the rcsear her single out 

for each fact r th se statements with highest loading in ab olutc ·alue. for this anal si , 

loading greater than I 0.5/ were con idcrcd high. 
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H PTi'H Fl Dl 

4.1 I P t. R T t, : 

All the projects in the pulation , 7 in total, -. ere c n idcr d in th tudy. I I w cr. 

patti ipant in si: ut of the 57 pr ~ ct c uld n t be tra ·tl • me f them wer retir cJ 

' hi le th are dead. total o 51 questi nnaire \ rc th rcfi re distributed to kc 

participant in the implementati n f each of the 51 pr ~cct . t f the resp nd nt 

contacted p rsonaJI by the r sear h r filled and returned th qucsti nnaire. r r the 

officer in th filed who e que ti nna1r were sent to them y mail, m t of them did n 1 

return the questionnaire . In sh rt. a t tal of 32 que ti nnaircs v ere returned, me f 

.. hich -.: ·ere n t fully filled. 1 his gave a response rate fa ut %. This re nse rat 

1 a go one gi en that m st res arches one in the public scch r yield low rates f 

rc ponse. (eg. Kang'ori 19 8). 

J lov c er re p nse to part of the questionnaire was p or. I spon cnt left everal 

que tion unanswered. This part dell \ ith what the res ndcnt d1 I t addre thi 

pr lcm of pr ~eel delay and the drawback ncounlercd. 13y not II ing an thing the 

rcsp ndcnt acluall admitted that they did n thing - although th ' rca n for not 

answcrin the questions (e.g. lazinc to fill the questionnaire) could not b ruled ut. 
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4.2 0 

T 

10 

JUPTIVE TATI Tl 

• ar 

· ar 

17 

7 

5 . 125°'0 

21. 75% 

15. 25% 

l OO.OOO'V~~ 

Judging fr m the table ab e it ecm m t f the re p nd nts h d me experience of 

mor thau ne year working v ith v aler pr ~ects prior t their a ignm nts. nl. 3 out of 

th 2 resp ndents (9.375%) had littl experience f I ss than , year. 12 ut of the 32 

( 7. % had mor lban fiv y ar CXJ erience. The mean xp ricnc of the ffic rs st d 

at . I •ear . Lack of ex peri n e f the officer in charge f nr J ;ct implcmcntati n 

c uld tim be ruled out as an influ nti I factor to project delay . 

T H 4.2.2: Tl • 0 ERIUJ 

Proportion l'erceotagc 

5/32 I -.625% 

25- SO% 7/32 2 .Jn5% 

II 11/32 U75% 

5 5/32 J).625% 

4 4/32 I ~. 5% 

32 1 1 0% 
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Only 5 ut f the 2 projects had their pr ~cctli esc. tended b. I s than 25%. A h t I f 

20 r j ct 62.5% e calated in time by m r than 50%, whil I ~ .5% f th rc p m.lcnts 

bad their pr ~c t overrun in tim • m re than I 00% f the initial cstimat d time. fhi 

high degre f p r time perfi nnancc in project is rampant in the public eel r not ju l 

in lhe Mini try of Water Res ur es. Talukha a (198 served that time p rft rmanc in 

the public ector projects was r that a ut 7 % f pr ject initiated \\Crc lil-.cl to 

overrun in time by more than 50% f th initial e timat d time. 

TABLE 4.2.3: F R Tl ITYD •L Y 

overnment 

carce Re. our c (fund raw mat rial. etc) 

'orruption and Politic:tl Interfcren e 

pon e 

ou rce: Pr·ima Data 

frequency 

17 

I 1 

6 

7 

5 

percentage 

53.125 

34.375 

18.75 

21.875 

15.625. 

ut of the 2 qu stionnaires received [r m the respondents. fi c did not address thi 

issue. They did n t give rea ons fi r delayed activities in U1 ir pr je t alU1ough the had 

indicated ' hat a ti itics had been delayed. he other 27 a c different reasons for thi . 

I h e reasons differed Lh in c ntent and number. 17 of th~.:m 5 .125% indicated that 

bureaucracy in g vernmenl offices r tat m nts to this erre t) as ne of the cause f 

the elays. ll r p mlents (34.375%) idcntifi d scarcity f rc ourcc (including fund 

raw materials. lat ur, time etc), " hile I .75% indi ated c rruption and p lilical 

42 



interfer n e l cau e activity d Ia ·s. . even resp ndent 

Lhan those listed ab e. 

7.5% 

Total 100% 

ource: Primary Data 

nl 12.5% of the re p ndent indicated that their projec "er cxc utcd ' ith no c t 

c verruns while 28 of them agreed that the actual costs of the pr ~cct c. edcd the 

e timated costs. Of the e 2 re p ndents only 7 respondent atlri utcd th c st overruns 

t genuine delays in acti ities. The rest, 21 in total indicated that e en without the 

deJa s cost overrun. coul I n t ha e been avoided. Most of them cited rmpti n, rising 

prices of raw materials and r c st estimation to be maj r c u es r cost errun . 

Karimi (1998) had identified pr ~ect organization en ironment, pr JCCt management, 

project definition and infrastructure and logistics to be critical fact r influencing c st 

verruns. 

ethod ( P I) l6 

Program valuation and view 13 40.625 

Technique t1 (:f<{l 9 28. 125 

2 .25 

7 21.785 
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en ut f 32 re, nden did n t indicat u. ing any manag ment Is in their 

P~" ~eet . ~ heth r or n t th were vcn a ... rc f the i ·tcncc of :u h I. that 

impr e r ~ect management c. nn be n luded here. I lm \Cr. m sl f them 

(71. 75% indicated that they had u d me form of a chart r anoth r. fhe included 

Pie charts aunll charts and bar charts. ritical Path Meth d PM) v s the cc nd 

most popular t ol u cd y 5 % f the respondents 11 llow d by Phi r with I 

respondent (40.625%) ackn wlcdging its use. ine respondent indicated th use f 

mile tone ' hile two other resp ndents u ed tools other than th c listed a e. Most 

omcer in charge f ' ater proje ts, fa our the u e of char vcr ther l I . wadali 

(1996) confirmed lack fuse f management science t ols in pr ~ect management in 

Kenya Railways proje ts. Whether r not the managers -. ere a' are f uch tool is an 

issue to be inve ligated. /\11 in all, there is need to sensitize th u e of management 

science tools in pr ~ cts. 

I) r ntn 
t------------t...:...:...::..:....:~..;;..;;.;::.o::...::;.=..:__;.::__ __ -1 46. 875o/c~o-""-----l 

5 .125% 

I (} Of< 

ourcc: Primar Data 

In several asi n , th timal d time for the pr ~eel hav h en (i und inadequate by 

project implementcrs. he tudy fi w1d out tbat 53.125% of the rc p ndents c nfitmed 

that the time all cated for their pr ~ects ,. a not r alistic under U1e pre ailing 

circumstance . t f the resp ndents who found the time c timatc inadequate cited 

the folio-. ing reas ns for thi . 
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of timator 

carce Rc. urc 5 2 .41 

5 2 .41 

Wherea 41.1 %of the respondent blamed the estimal rs r 111 • mpel nee, 5 de~ nded 

the estimal r by citing car ity of res urces to be resp nsibJe [! r this. An ther 5 did n l 

kno\! ' hy estimat rs et unreali ti time. E timation of time peri ds is a sensitive issue 

that needs l e adc.lr sed urgently. ime estimator have oflcn cited Ia k f time 

estima6on model . r m teness f project locations and po r tcchn I gy a the maj r 

cau es of p r time c timation. 

lnvolnd 

ot invol ed 21 

Total 32 100% 

ource: Primary Data 

nly II out f the 2 pr ~ect parti ipant "ho responded w 1c inv lved in the planning 

lage of the pr ~ect. mpared to the 65.625% wh we · n t inv Jved, it can e 

concluded that the degree f in I crnent of project implementors in planning i v ry 

I ' . Most of lh se wh were n t in l ed ( 18 out of the 21 respondent c uld n t 

establish wh they were not invol c . Tw were not within reach during th planning 

stage while one lamed the planners for sidelining him intentionall . 
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I lm: ver. all the 2 rc p nd nl nfirmcd that it w , im rtant t in he .c me f the 

implementor in th planning water pr ~eels ami i ·c cr a. lnd~cd in r kc 

participants in project sh ul n l ju t begin in the plam1ing tagc. but in the arly tagc . 

Preferably all the key particip~ nt in project implem ntati n -..h uld 

fcasibilit study. 

4. RAT tGl t TO MINIMIZ PR J CT D 1 LA 

Rc- organization of the project team 

2 rta f r urc to authoritie 

of non p r~ rm r from 

proj t team and r placing them with 

4 m mber 

5 

Briefing authoritic of au e of po ible deJa ' 

in advance. 

er upervi i n of indh•idual ta 

e c ution J 

7 d pa m nt fwag for 7 

inv lvcd in th • 

25.0 

18.750 

12.50 

9. 7 

9.375 

21. 75 

2 1.875% the re pondents did not indicate ,. hat they did t addre s th pr blem of 

pr ~cct delays. F r those ' h filled, me ga e a man a three tratcgie ' hile others 

ga c just ne. ine out of the 25 pr ~c t officers who re p nd d i ndicatcd that the re­

rgani7ed their teams t impr c the pa e of job executi n (or gav tat ments to this 
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ftc t 25°-o f th rc p ndent rep rtcu hortage f ra\ m tcri I . Ia ur equipment 

and thcr indicated that the ithdr ' tho " h c uld nul perf' rm a· c:pc ted fn 111 

the team and rc laced them with lh r m mbers. 

ur re ndcnt ( 12.5% in i ate that v henever they n tic ·d an. thing that could 

p sibly cau a delay in any a tivil ' exe uti n, they brie d the nuth ritie well in 

ad an e. hile .375% slated that th y put cl er super isi n mea urcs uring execution 

f each acti ity. Another 9. 75% f the responden stated th t they requested for 

un elaye payment to the causal labourers in order to b t their rnmale. 

ut f the 25 rcsp ndenls 19 (75%) indicated that they had en untcred s me problems 

during impl mentation of s me f the above strategies. nly 24°• did not face any 

dra\ ba ·k and these were th e wh cited rep rting, riding ·•nd requesting the 

au th rities .r; r one thing or the other. The I resp ndents cited · 1 d major draw ack 

that include:-

T BL • 4 .. 2: 

lnt rfcrenc both political and from within th Mini ·try uf 

' at r R ourcc 

13ur aucrac. in the ini try 

. ca ity of fund 

'on·uption 

• OUI'CC: Primary Data 

7 

8 

7 

5 

2 

2 

, 
• 

ucncy Pcrcenta c 
42.11 

) .84 

26.32 

1 .5 

10.5 



ut o the l r · mlcnt wh indicat d the) encountered pro lcms in implementing the 

stratc ic, 2.11%) citec.llack of ad qu.te auth rit) ll wed n them t the major 

raw ba k.. en indicated that t l mu h interfer nee , f~ ct implem ntati n f th 

strategies hile 26. 2% stated that there was a I t f bur a 1cracy in the Ministry f 

ater rc ur cs such that the strat gic t k I nger than nc c. sary t be appr cd. 

carcity f fund ' as raised by I 0.5 % of the respondent ' hilc an thcr 10.53% rai cd 

corrupti n to ha e been a major dr ' back. 

Pr ~ect managers ought to e gi en enough authority t run th pr ject ffecti ely. Thi 

is one area\ hich the government has failed. The g crnment h, ftenly been accu. cd of 

interfering ' ith U1e smo th executi n f projects n t nly in the Ministry f Water 

R source , ut in other mini tri as welL This interference ·h uld stop if the et 

objective f each and every proj l are to be met. 

T B '4.3.3: P •R 

B !. T 

N T BE T 

13 

II 

H TRAT 

Proportion 

13/25 

11/25 

1/25 

52% 

44% 

4% 

ut of the 25 respondents ' ho it d the use of sev ral , trat ·gic t addre s the pr blem 

f projc t delays, 52% of them pcrcet ed the strategies they had employed t b the be t 

strat gics that c uld address the problem given the pr ai li ng cir umslan es. I I we cr, 

44% of th m indicated that the strategies' ere not the c I \\hi le ne responden t did n t 

know wh lher or not his tratcgies were the best under the circumstances. everal ther 
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trategie th l w r p r ei ed t tler y th resp nd nt ,,. rc sugge ·t d. I h ~ c 

include:-

8 

mmiftc r spon. iblc f, a· all w:tf ·r 

ini h . 7 

o uriog r our· c requir ment f(lr th pr ject will b a ail c.J 

when needed b for th proj ct's impl mentation be 'in 7 

Privatization of water project in th counh-y 5 

E tabli hment of an anti-corruption unit within the Minish· 4 

en itizing the project team on th importance of " 1"1 in~ 

within th h duled time period . 

Enhancing tnining f r offic a· in harg of th pr j ct 

(project mana' r ') to equip them \ ith belt r pr·o · e ·f 4 

mana mcut ·J ill 

Providing proj ct office with m bil phon for r~. fer 2 

c mmunication 

21.875 

2 1. 75 

15.625 

12.500 

12.500 

12.500 

.250 

9. 75 

Re p nse t tl1i question ' a g d. E en those resp nd ·n t ' ho lnd not an w r d the 

proceeding que ti ns suggested trategie that could ssi I impr e th situati n. A 

total f 2 rc. ndcnls ansv ercd thi part. ut f the e, 8 r 11ndent (25%) gave 

ugg sti 11 t lhe effect that th r was need t rcslructur the wh l Mini tr of Water 

Resources if the pace at v hich water projec are exc utcll should 1 npr c. Inter icw 

with th sc U1al the researcher per nally conlactcd rc ealcd that m t of the rea ns the l 
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cau e the delays are deeply r oted within th ini try that it ha I ·orne a ·ullurc. 'I hey 

re rt u that in order t eradicate thi cultur • there is need to chang th way thing arc 

d ne v ithin the ministry, retiring m l p fficers and r pia in' them with fresh Jo d 

and most of all improving the remuneration of th Mini try employ c and public 

rvant in general, th y noted might change the culture and impr e the situation. 

21.875% of the rc pondenl sugge ted that a committe ' hich ' ill e resp n ible for 

o crsecing the planning and executi n fall water 1 r ~ccL t be establi h ' ithin the 

Mini try. When intervi wed th re ndents re ealed that the duti s such a 

committee would be to identify s urccs f finance for the pr jecls, liais with all the 

takeholders and l ensure that n external interferen e affec the ace f xcculi n f 

th pr ~ects. 

n ther 21.875% wanted all engineer in charge of water pr ~ccts lt' ensure that all the 

resources for the pr jcct can be a ailed hen needed (i re an) pr ~e t ex cution begin . 

Five were of the view that privati7..ati n of the water pr ject in the l'Ountry wi ll great! 

im r ve their pace of execution an the cfficien y f water provision within the c untry. 

Pri atizalion they not d, will bring ab ut competiti n that will help impr ve the 

pr vi ion of the water r s urcc. 

Four 12.5%) fthe resp ndenls wanted a cction fthe en a Anti-corrupti n ut110rity 

( A A) to be permanently established within the Mini try to dea l with the i sue f 

corruption. Thi unit would ensure thal all the resour es intended fi r the project are 
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indeed utili7ed for the projects. n th r 1-. Ci 0"o noted tl at t.:~l itizing lh cn•m cr. 111 

particular and the pr ~eel team in gcncr.l n the imp rt. nee of time i nccc ry. 

Interviews -.: ith th resp nt.lents indicat d that the cngin r arc i11 most cases onccrncd 

a ut c t and quality f lhe project and n ttimc. 

ut f the 29 re p ndcnts four c nfirm d the need {i r training of the offi crs iu charg 

of the projects. 111c fi ur n ted that m l f the offic r "c1c either m chanicnl ci il, 

chemical r pa ement engineers r architect \\ho Ia ked an) r m1al training in Pr 1cct 

Management. All the four agreed that they did n t undergo ny training in Project 

Management and that they were n t av arc f any tools such as P [ PEHJ, G 71\r and 

ther that help them in the management of project . nly 6.25°'oOf the rc pondents 

suggested that th project engineers should e provid d v ith m bile phone in rdcr to 

impr ve communicalion with the Mini lry headquarters, uppJicrs and other stakeh ld rs 

of the pr ~ect . 

In addition to the suggested strategies the researcher rec mmcnt.ls that project 

managernent sh uld be gi en a m rc pr minent role in e ry 1111111 try. This is because 

pr ~cct are evident in all ministrie and over 50% of every mini tr 's fli rt arc geared 

t wards succes ful completion of the 1 r ~eels. Indeed c cry ministr 1 de cr c a project 

management d partment respon ibl for all the project. in that ministry. 
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23 

9 

32 

71 . 75% 

28.125% 

100% 

b ut 72% f th re ndent agree that privatizati n of water pr ~ects in the near 

future is very fea iblc compared to only 28% \ ho did n c thi p sible. 

out of the 32 rc. p udents (i.e. o cr 3%) indicated that the pr 1 10n water to the 

itizcns would greatly improve if this were Lo happen. 
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-t4 R 

4.4.1- 1111 and ta ru.lllrd d iation 

Table 4 . . 1 (in app ndix II h ' the means and tandard de\ iati n f the rcspon c t 

each and every que lion. ince the r 1 n e to each statement varied fr m 1 t 5, am an 

sc rc f 3 and ab c is considered influential. lflg by thi ' 

t tcments 1,2. ,4,5,6,1 11,12,13.15J ,19,21,23.28, 1 5, 9.4243,444647 8 and 49 

are very innucntial statements. tatemcnt 39. seems to be the mo t influential 1 pr ~e l 

dcla s - with a mean score of 4.50 0 while statement 7 with a mean c re of2.93125 i 

the lea l influential. 

!'he standard deviations indicate a measure of dispersi n from the mean sc r . Duel 

the nature o the re ponse alternati es (varying from J t 5), a standard dcviati n of more 

than 1. is rather high. H ' e er in orne oflhe statements, there p n es di. played high 

deviation. ror instan statem nts 3,5 8 10 12 L6,19 22 24 25,2 .34,37 38 41 43,45, and 

47 had standard d viations of more than 1.0. This is because ofthc ariati n in proj cls 

(in t rm of d ign, ize, comp sition of proje ts teams etc) the respondents patiicipalcd 

in implementing and also ariation in experience qualificati 11 and dcsignali n I the 

re p ndents. F r instance for statement 19: shortage f ra\! materials resulted in tim 

c alation, rc. nses may ary from 1 to 5 depending on ers nal experience f tit 

1c p ndent during executi n oftbe project he participated in. 
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a le 4.4.2: rr lat ion atri 

The correlati n malrix table 4.4.2 in appendix lJ sho the int r rrelati n am ng the 

fourty nine varia les contained in Part £3 of the qucsti nnair . 1· r example. que lion 12 

is correlated to question 7 by 0.00869. Thi is a ery weak p ·iti c c rrclati n. The 

correlati n b l' ecn ne variable and an ther is as p rcei cd b the re pom.lent lr m 

their response ). The responses indicate that ome f the tatements arc negati ely 

correlated . F r instance question 46 is c rrelated to qucsli n 4 by -0.45069. n 

a erage. the matrix displays low ·orrclation (both p sitive and negative) etw en the 

variables. Z ro implies no correlati n between the variables ' hile any figure b l\ c n 

0.7 and -0.7 indicates a weak c rrclati n. Por high c rrclati n the number should e 

eilher cl se l I or -I. 

The essence f the correlation matrix is that it fonns the basis for •t.·nerating the fact rs 

from the varia Jes c ntained in the questionnaire. eeondl the matrix h Ips u to 

determine h w well the questionnaire wa t. High and p itivc c 1 elati n bet' c n the 

variables i highly undesirable. Thi i because when l\ variables ar highl and 

positively c rrelated, the implicati n i that the tw variable (q 1t stion ) arc actually 

seeking the nrne rc~ponse. F r instance the que Li n : \ h t is o •r age? and I I ' ld 

are ou?. he t o questions me e cntially the same que tion a ~ed differently. n 

anal sis f th respon c , the tw would be highly and 1 sitively c rrelated. A vidcnt 

from the correlation matrix, no I\ o miabl sin the que ti nnairc were highly c rrclated. 
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Indeed mo t of th aria les di pi· yc cr ' eek c rr I tion or l tween .1 and - I, 

sho' ing that n a crage, the statements v ere n t ecking the ·mnc r • p n c. 

abJ 4.4.3: ommuualities ig n alu and Perc ntag of urian c 

rable 4.4. in app ndix II shov s the initial tatistics f the communaltie , eigcmaluc 

and lhe perc nlage ariance of ca h fact r. The p r entag ariance sh ' s th 

proporti n o the variance in the entire et of standardized rc 1 n c sc re v. hich is 

c plained y the factor. For in lance, fact r l explain I 1.6% nf the arian c of th 

tandardized re p nse scores from all the resp ndents n all th 49 ariablcs. 'I he 

c mmulative ere ntage gives the percentage ariance fi r all the n att rs. I· r in. lance, 

the first ten factor explain 70.7% of the variance while the identi 1ed fifteen fa t r 

c. plain 85.0% of the ariance. The e factor. have eigen a lues great ·r than unity. 

' igen alu s indicate hO\ well any gi en f< ctor fit U1e data fr m II he rc p nc.lcnt on 

all the statem n n eigen alue greater than 1 is con idcrcd a g od 1t. For thi reason 

the fir t fiftc n facL rs are a go d 1t for the data from the rc. 1 n lent. . The mitial 

analysis as clcarl een from the e tali stic , has therefi rc cxlm tc a total f 15 fact r . 

·n,e mmunality of a tatement i the sum of the quare fits factor loading . 13 c us 

all the factors in luding tho c with cigen alues less than I) ar c ns dcred in the initial 

analysis all aria Jes have a g cl c ntribution to all the factors. This is ' hy the 

c mmunalit f each variabl is I r 1 %. 
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ince the I 5 fa t rs identified explain 85.0% of the t tal arian c. the e fa tors arc 

g od fit for the data. This is ecause a factor anal sis that ace unts form re than 0% f 

the total variance is a good fit.(MwadaJi 1996 . 

able 4.4.4: Initial Factor Matrix 

Tab! 4.4.4 in appendix 11 sh ws the initial factor matrix afler th initial running f the 

fact r analysis program. orrelation coefficients that indicate the c rrelation between lhe 

identified facto rs and the statement' tandardized respon e sc res are displayed 1i r every 

factor. A shown, a total of 15 fact rs were extracted by the initial analysis. ·ach factor 

is highly correlated to at least one of the statement . Any corre lation coefficient f 

bet-.: een 0.5 and 1.0 or -0.5 and -1.0 is considered high. For in lance, factor I i highly 

correlated to statements 5 8 20 26 27,34 40 and 41. It is al o highly but negatively 

correlated to statements 12 and 43 . 

In order to impr ve the identification of the fact rs there is need t rotate the initial 

factor matrix. Varimax rotation was performed on the initial fact r matrix to Lain a 

fina l factor matrix. The varimax r tation converged after 16 iterations to pr due the !inal 

factor matrix. Tbe coefficients in the terminal solution (!inal fact r matrix) represent 

both regressi n ' eight and oefficients of correlati n. 
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able ~.4.5: j ina I Rotated) Factor Matri. 

a le 4.4.5 in apJ endix ll hows the final fa t r matrix after v rlmax wa perf~ rmcd n 

the initial fact r matrix. The arima r tation co erged in 1 iteration as indi atcd. 

This final fact r matrix repr s nt the terminal luti n and gi es an im r ed 

identificati n f fa tors fr m U1e r sp n cs than the initial factor matrix. 

seen from the table a total f ix fact rs were finally extracted after the arimax 

r lation. The table shows U1at f: ctor 1 i a good fit on rc p nsc data fr m statements 

2, ,9 10,13 18 21 ,J I and 48 ut a p or fit on resp n c fl rm tl1er st ternents. The 

implication f this is that these statements probably measure tlle arne fact r, at least in 

the minds of th re ndents. It i thi clu ter of statement that enabled the re care her to 

c nclude that at lea t a comm n fa t r e ists that can inferred fr m this cluster . 

Judging fr m th ontents of these tatement tl1e researcher · ncluded that qunlil of 

,,roject management \ a the fact r that clustered these stat mcnt t gether in the mind 

of U1e resp ndcnt . 

imilarly the table shows tl1at factor 2 i a good lit on resp nse data fr m statement 

. II ,20 28,3 ,3 and 34 but a p r fit on ther ariablcs. Judging by the c nten of 

these statements lhe researcher inferred that operatin m•ironmcnt wa th most 

evident factor that tied these statement together. '1 h la lc also indicate that latcments 

5. I 5.29,42,4 ,46 and 47 load heavily n factor 3. Fr rn Lh c ntents oft he. c statements 

it' as c ncludcd that moti ation of' or·ker was the m st p s ible factor re p n ible for 

clustering thcs statements tog ther. 
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nd I crutinit. f th 

content of these statcm nt revealed infra tru ture to m t pr l hi} 

addres cd. tatements 19 2 ,25 26.27 7 and 8 I ad hca ily n fa t r 5. 

th fa tor 

f the ontent f these tatements enabled the r searcher to c ncludc that the is uc of 

in:uJ q uate r e ourcc \ as eing addrc ed here. Factor 6 is a • d fit n re p n data 

from only two statement 3 and 14. Fr m the contents f the e statements, it ' a 

evid nt that organization of the_proj ct team was eing addr cd. 

Factor 1: Quality of Project 1anagcmcnt 

'I hi factor wa deri ed from the cluster of the fo llowing stat mcnt . 

2. Insuffi c ient use of progress r p rts contributed l timet verruns. 

4. There was Jack of pr per tim c ntrol systems 

9 Lack ofu f management cience t ls during pr ~c I planning and 

execution rc ulted in schedule vcrrun · 

I 0. Poor implementation strategies led to pr ~ ct delay 

l . There wa p or decision - making by senior fficers in the project team wh ich 

affected the project's completion time. 

1 8. Poor allocation of re ourcc cau ed unn ce ary sh rtages that affected the 

com pi tj n time f th pr ~cct. 
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21. cni r officer m the r ~eel t am \ ere n t c mmitled t me ·t time 

p cificati ns. 

_I. There was lack f qualified and experienced manp w r. 

4 . P r a signment and c rdination of acti\ilie resulted in time emms. 

Factor 2: p rating Envk nmcnt 

It was deri ed fr m the folio ing lu t r of tat ment . 

8. Political j nterference affected exec uti 11 of the pr ~cct 

II. Corrupt practices among fiicer slowed down the exe uti n f most tn. ks. 

20. There\ ere phy ical bstacles on itc that made it 

deadlines. 

im ssible tom l 

28. Harsh weather conditions did n t allow smo th execution of th 1 r je l, thus 

prolonging its c mpleti n tim . 

Lack of pri atization of water pr ~cct in the c untry 

at which the project was executed. 

a1Tected the pa e 

33. 1 raditi o of n t recognizing tin1c a a limited res ur c c ntri uted l pr ~e t delay. 

L ., here was lack of prom t reacti n t the needs of the pr ~eel team fr m auth rities 

in the ministry 
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This fact r was c ncluded from the cluster f the llo' ing tatement . 

5. Delayed payment of wages t w rker c ntributed to time o crnm . 

1- The relati nship bet-v een managcm nl nnd workers in the pr ~e t team was p or, 

hence af~ cling Lhe execution pace. 

29. Poor remuneration of the workers contributed to schedule O\'erruns. 

42. There wa more ollen re ision of the project design and spe ificati ns during 

execution U1al c ntributed to lime o ernms. 

4 . Poor poli ·y guidelines by the auth rities contributed t time e calation. 

46. La k fparti ipation ofthe proje t team in planning c ntributed t the delay. 

47. Poor supervision of workers c ntributed to project delay. 

Factor 4: Infra ·tructure 

This was derived from the contents of the following cluster of statement 

12. There wa p or c mmw1ication etween the site pe pie and head ffice that 

influenced time overruns. 

35. The p or s tate f roads contribut d t delayed transp rtali n of materials hen c 

influencing project delay. 

40. Lack face s to internet d laycd rdering and pr curcment [raw material 

41. Poor te hnology used during pr ~e l execution contributed to acti ity deJa s. 
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This a t r \i as c ncluded t be inadequate r 

following clu ter. 

19. hortag f ra\ materials re ult d in tim escalation. 

2 . Plant and quipment on site v ere n t ufficient t facilitat e e uti n fth 

Proje t within the estimated tim peri d. 

25. Ther was insumcient manp wcr fi r the project. 

_6. Lack f fund needed to xecut and complete each a ti ity re uJted t 

proje t delay 

era! I 

27. Failur to replace members f the project team 111 ca c f drop ut affect d the 

37. 

completion time of U1c proj cl. 

ack f time e timation m 

und re timate . 

in developing c wltrie resulted in time 

Fact r 6: Organization of the l.,roject Team 

lth ugh thi fact r i a good fit n r p nse data fr m nly tw statemen , th 

contents f th e statements clearly add res the pr blem f rganization of the team. 

These are 

14. 

Thcr wa lack of directi n uring a crisis resulting to tim ' astage. 

ck f alternative back-up strat gies contributed t time wastage. 
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4.5 DI C F I DIN 

.... :.1: I • Tl lED 

ln t tal. six fa t rs \ •ere identified l influence project dela . in watc1 p iu the 

1inistry of Water Re ources. These in the rdcr of their grc finflucn care.-

I. Quality fproject manag m nt 
2. perating environment 
3. Motivati n of" rkers 
4. Infr tructure 
5. Inadequat re urces 
6. Organizati n of the project tam. 

1 hcse factors sh uld not be viewed as the only actors resp nsiblc for proj t del a s in 

water projects ul raU1er they should be seen as the critical ones. As seen fr m the 

c ntents of the statements from which the factors were derived there is n lear 

boundary betw en one factor and the other in terms of definili n. Indeed som of them 

can be considered l be apart of the other. F r instance, the sixth factor oganizati n f 

the project team, can be viewed to result fr m quality of pr ~c t managem nt. rr lhe 

latter is go d will be the former. IIO\ ever, a definition of each f these fa ·t 

arrived at after a close scrutiny f the c ntents of the cluster f statement fr m which the 

fa tors were derived. 

-1.~.2 OEJfl ITI OFTH I F T H. 

factor 1: Quality of project manag mcnt 

oking at th tatements from which this factor was dcri ed, the contents f the 

statements confine the definition of thi factor to include the u c of project managcm nt 

techniqu that include management ciencc t ols, progrcs report. time conlr I y tcms, 

proj ct implementation strategic deci ion making. all cation f resources, c mmitmcnt 

62 



to time schedules, a ignment and c ordination of acti itie . It also includes th 

qualifications skill . expertise and exp riencc of the officer incharg of the project. 

Intel iews with the officers had earlier h wn that m t f them were either i il 

mechanical chemical or pavement engineer who w re gi en the resp n ibility o 

heading the project team. Although m st of them were fairly c mpctcnt in their areas f 

pecialization they lacked the nece ary kill and experti t enable them t manage 

the projects efficiently and effectively. In order to improve U1 quality of management in 

water projects there is need for the ovemment to recruit pr fe sional pr ~eel managers 

or to train the eJcisting officers in order to eqwp them ' ith the necessary project 

management skill . But training alone may not provide a lasting s lution to this problem 

if the eJci ling ystem of governance do not change or refrain from interfering with the 

management of the water projects . 

The same factor Project management was also identified by arimi (1998) as U1e tl1ird 

critical factor in influencing cost o erruns in water projects. J I we er both the c ntents 

and the cluster of the statements that led her to conclude this factor were qwte different 

from those in this analysis. The result tllUs confinn that qual it of project management 

influen e b th cost o erruns and project's delays. 

Factor 2: Operating environment: 

. The contents of Ule statements clearly dictate the definiti n of this factor to include only 

those aspects of Ulc en ironment extemal to the project as an rganization). Operating 

Environment i defined to include p litical interference and influence corruption 
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physical ob ta I weather/climatic conditions pri atization of wat r project traditt nal 

bel iefs and ins n itivity to the needs of th Pr ~ect Team . 

• orne of these envir nmental factors bad c rlier been menti ned y the resp ndents. 

Poli tical interference and corruption [! r instance, were ackno !edged to e maj r 

drawbacks in implcmentjng corrective mea ures. Most pr ~cct fficer d not I k at the 

projects in totality during planning. As a result, harsh weather c ndjtions and sta le 

on site have oftenly been blamed to cause poor time p rformance. Both the projc t 

planners and implementors need to asses the practicability of implementing each and 

every activity s that very difficulty is foreseen and provided ~ r. 

Identificati n f this factor also confirmed Karimi's (1998) findings who determined the 

same factor (envir tunent) to be the econd most critical factor in causing co t verruns 

in water projects. The importance f addressing thl fact r cannot therefore e over­

emphasized. 

otiva tion of worker 

Interviews revealed that most of the worker in the project teams were casual labourers or 

volunteer w rkers fr m within the beneficiary communities. asual lab urer were 

poorly remunerated and poorly supervised by the management. Their wages were always 

delayed and their relationship with the mauagement was never the best. Most of the 

project workers operate in harsh conditions living in poor make hift structures on site 
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with ut proper sanitation or electricity. All thi negatively a eel the m ti ati n f the 

workers and this in turn influence pr ~ect delays. Unfortunately, this fact r " n t 

re ealed in Karimi's findings. 

Motivation could be impr ved by improving li ing condition of the w rk r , th ir 

remuneration and by r cognizing and rewarding exceptional effort y worker. 

Relationship et\ een workers an management could also be impr ve by organizing 

get-togethers or parties to celebrate success in order to foster fr e interacti n, ociati n 

and expression among the project learn members. Both workers and management could 

also be given a chance for capacity building by establishing different training 

programmes for different personnel. 

Factor 4: Infrastructure: 

[nfra tructure is defined to include all communication and transportation channels 

including tel phone internet radio caJJs, fax newsletters postal services. pagers. road 

network railroad network sea and air traffic among others. It is also defined to include 

the techno I gy used during the implementation phase of the project. 

Pr ~ect officer interviewed by the researcher indicated that communication bel\ een the 

ite people and other stakeholders of the project was ery p r. M st of them confirmed 

that they never u ed any form f electro-magnetic medium n sites t communicate\ ith 

others. No agers telephones or computers were used/available on site. Maybe this was 

due to the fact that most of the projects were located in very remote locations a factor 
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that also limited trans rtati n to the use f road . But Kenya' r d net' · rk i path tic 

dcla ing transportation f material. 

In order to addres this fact r both the communication and transportation infrastructure 

need to be impro ed. pecificaUy th road network needs to be reha ilitated urg ntly. 

Project officers should also be equipped with pagers or m bit phon s when on site t 

enhance communication with suppliers head office and other stakeh lders. 

Factor 5: Inadequate re ources: 

The e sence of management is to economically but successfully utilize th existing 

re ources usually ery scarce) in order to attain certain set o ~ectives. In a de el ping 

country such as Kenya, the issue of scare resources is a major factor constraining most 

devel pment ef£; rt . Contrary to this elief though this research found out that this 

fac tor ranked fifth in influencing pr ~ect delays. Indeed Karimi (1998) did n t find it a 

critical factor at all in contributing to co t o CITW1S. 

In this study project officers confirmed shortages of raw material plant and equipment 

manp wer time e timation models and ther resources to significantly influ nc project 

delay . As such inadequate re urces are therefore defined include carcity or 

un uitability fall resource requirements of the project- physical r non-physical. 

In order t addre s this issue availability of resources particularly funds) and their 

sources mu t be ascertained before pr ~ect implementati n tarts. There is also need to 

enhance monitoring and control of funds and other re urce thr ughout the pr ~ects' life 
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cycle. E cry acti ity sh uld 

and other resources. 

up rvi d ffectively to e ure minimal " ta 

actor 6: Organization of project team : 

ftime 

Interviews revealed that during a crisi there were no clear instructi n t guide the 

project team in what it should do. No backups in case of machin ry r kd wn , 

personnel drop ut supplier failure and other emergencies. hi revealed that there was 

poor organizati n of the team by the project leaders. This factor is there[! re defined to 

mean the ability of the project lcader(s) to organize and arrange the mcm ers f the 

project team in a way that they would know exactly what to do in case f a crisis r 

emergency. As a managerial functi n organization is a c mplcx t k that • lis [I r b th 

the leaders' exp rti e and his natural abilities. Experience als play a maj r role in 

improving organization abilities. There is therefore need for y unger, incxp rienced 

project offic rs to ork t gether with their older and more ex pet i need c lleagues in 

their assignments in order to gain the necessary experience. All ssible emergencie 

. hould be evaluated and counter pr cedures developed for them. 

67 



R 

5.1 R H 

The importance of the water resource cannot be o eremph ·iz d. It i on the most 

vital natural resource yet o er two bi IIi n pe ple around the orld la k ace ss to 

drinkable su plies of it within reasonable ' alking distan c from their h m s. The 

situati n i even worse in the Middle ~ t and Sub- aharan African. omen and 

children spend most of their time travelling long distances from U1eir homes is search of 

water. In Kenya the situation is not any better particularly in the arid and cmi arid 

region . E en in the big towns water supply is n t rclia le. It is characterized by 

per i tent shortages. Indeed citizens are tired of the daily ex u es and prom is by both 

the local authorities and the government (through the Mirustry of Wa er Resourc ). All 

that people are asking for is for something to be done t improve the mpply of U1is vital 

res urce. The study was therefore carried out with an o era II objecti of improving the 

situati n. By meeting the objectives in chapter one of U1i report he study hopes to 

enhance U1e supply of water in Kenya. 

The findings of this rc earch indicate that on a erage, 62.5% r lhe pr ~ ct studied 

e calated in time by more than 50% of their initial time estimates ' llile I 2.5% had their 

time estimates o errun y more than 100%. By any standards this indicates ery poor 

time perfonnance in ' atcr projects. 

The following factors were perceived by the respond nls t be inf uential in causing 

pr ~ ct delays in water projects. Quality of project management was ercei ed to be the 
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most influential factor. h c ntcnts o the statements from \Vhich th fa ·t r , a derived 

dictates the definition of quality of pr ~ect management to include th u e f Project 

Management techniques including rogres reports time contr I manag mcnt sci nee 

tools, implement tion strategies, decisi n making. resource allocation, time c mmitmcnt, 

assignment and c ordination of activitie . he definition also include qualifications and 

experience of the Project Manager . 

Operating envirorunent was found to be the second most influential fact r on pr ~cct 

delays in water projects. ontent of the statements inclicated the definition of this fact r 

i mostly confined to the external en ironment of the project team. It include political 

interference and influence comtption, physical obstacles weather, pri atizati n tradition 

of community and authorities' reaction to the needs of the project team. 

The third influential factor is that of motivation of the worker . The research findings 

showed lack of motivation on the part of workers. The following negatively affected 

workers m ti ti n. Remuneration. relationship with managem nl delayed payments 

often revision of pr ~eel design policy guidelines and supervision 11 f w rker . All these 

aspects were p or contributing to p or motivation that in turn a I cted the projects' 

complcti n time. 

Infrastructure the fourth influential factor, is defined to include al conununication 

chann I : telephones internet radio cails fax postal service and page among others. 

The definiti n also includes transportation channels:- road network, railroad network ea 
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and air traffic among oth rs. Lastly, infrastru ture is al d ftned to include the 

technology used during the project's impl mentation. 

rhe fifth influential factor, inadequate re urces i defined t include all r ource 

requi rements including raw material , plant and equipment. manp wer, fund . m dels 

and expertise. Finally organization of the pr ~ ctteam is re trictcd to mean h w well the 

project team is organized in terms of its structure ability t tackle a crisis and back-up 

strategies among others. 

The research also revealed that the following strategies had been employed to address the 

pr I em of project delays in " ater projects:-

Re-organization of the project team 

Rep rting shortages of resources t authorities 

Withdrawal of non performers from the project team and replacing them with other 

members. 

Briefing auth rities on causes of pos ible delays well in ad ance 

Putting closer supervision on individuaJ ta k executi n. 
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Howe er some of these strategies faced se eral di fficultic during implcm ntation. 

h e drawbacks faced as revealed y lh res arch finding , in luded. 

Inadequate Pr ~e t fficers auth rity. 

Political interfer nee and interference within the Ministry f ater Re urce . 

Bureaucracy on the Ministry restricted the pace of implementation of the trat gics 

hence causing more delay. 

carcity of funds. 

ost of the re pondents over 90% suggested several strat gie that should be em pi yed 

to address this problem. The e included: 

Restructuring the Ministry of Water Resources. 

stablishmcnt of a special c mmittee responsible [I r all water projects in the 

Ministry. 

nsuring all resources will be availed when ne ded b fore the projects 

implementation begins. 

Privatizati n f water rojects in the country. 

Establishment of an anti-corrupti n unit within the Ministry. 

ensitizing proje t teams on imp rtance of time 

nhancing training for pr ~ect managers in the Ministry to i1 1prove their project 

management kills. 

Provision of field project officers with mobile phone . 
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~ .2 L 10 

From the abo e findings, it is apparent that something po itjv can and should d nc to 

impro e the pro ision of water by minimi1ing project delays. The suggeste str tcgics 

may n t provide a final solution to the problem, but at le t th y provide a g d start in 

addressing the problem. Specifically the fl Bowing should be gi en due consideration:-

J R tructuring 

As part of the structural adjustment programs ( APs). the government embarked of civil 

servants retrenchment program in all ministries through the early retirement in a bid to 

minimize government expenditure. Tlus alone however d not c nstitute r stmcturing. 

A c mplete change of the ministry of water resources in terms of comp sition and 

structure is desirable ifperfommnce of.water projects should improve. 
,-. 

Pr ~eel management should be given a more pronlinent role in the ministry in order to 

st the performance of water project . r h profes ionals hould be empl yed in the 

ministry to replace non-perfonning officers. ffice automation and networking sh uld be 

enhanced in order to facilitate faster c nununication and decision making. eremonjal 

p sitions within the ministry should be done away" ith. Lastly pr ~ ct leaders should b 

given enough authority to enable th m perfi rm effecti ely \ ithou1 fear nor influence 

from other quarters. 

2 Rc-organizati n: 

Pr ~cct officer indicate that the whole process of project conception feasibility study 

planning and implementation was ba ically undertaken y the go crrunent with little 

participation of the eneficiary communities. The whole pr cess need to be reorganjzed 
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such that more invol ement of the beneficiary communities i re lized at the art tage 

of th pr ~ect. Parti ipation of the benefi iary communitie hould ind ed begin at the 

cone ption stage of the project because it i actually th en ficiaries wh know \! hat 

projects they want. As project life progres es there sh uld I\10re in olvemcnt of the 

community and le s participation of th g emment until finally, the maintenance and 

management of the project is fully Lefi in the hands of the enefiting community after its 

completion. Tbis will create a sense of re ponsibiJity and independence on the part of the 

community and hence improve the performance of projects. 

3 Recruitment and Training 

Re ruitment into the civil service m general and the ministry of water resources in 

particular should be based on one professional qualifications and availability of 

vacancie as opposed to the current m de f employment which is political. M re and 

more competent professionals should be recruited into the service t impr ve its 

perfi rmance. Training of the existing personnel in order to equip them with the nece ary 

ski lls in their respective areas of operation is also necessary. ·mployees sh uld be given 

a chance to build their professional capacity to the fullest. This may be done through in 

h u e training or pr ision of scholarships to pursue furth r training or studies else\ here. 
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4) tivatioo; 

Poor !aries in the civil services have been cited to be th maJ r cause o rruption in 

the government. Further still civil servant are poorly h u ed, with lack f proper 

medical schemes or any other insurance covers. All these n gatively affe t p rfl nnance. 

The employees are not well motivated. There should be c ort t improve the li ing 

conditions and standards of these civil servants by increa ing their saJarie impro ing 

thei r housing or house allowances etc. medical schemes and ther insurance covers need 

to be improved or e en better ones intr duced. Rewarding of exceptional performers 

based purely on merit should also be encouraged. 

Although some of the strategies suggested could only be effected by the go ernment, the 

project managers can facilitate this by onstantly reminding th go ernment and pressing 

for their implementation. H wever this is only possible if the Pr ~ect Managers with in 

the Ministry of Water Resources share the same perceptions regarding the situation. This 

call [I r unity among the project managers and this should not be limited to within the 

inistry al ne. A pr fessionaJ body in project management like the ne for 

Accountants Architects Marketers etc) to be caJied Kenya associati n f project 

managers should be established to press for the necessary changes required by project 

managers to operate freely without any interference or influenc from other quarters. The 

same dy will also observe that g d pr ~ect management practices are obser ed thus 

insti ll ing discipline and pr fessionalism in the management of projects. 
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11 RR AR II 

fi rst a tu y t test a hypothc is as t wheth r r n t the amc factors re p 

O\'erruns also influence time verrun i necessary. This will gi c good con lu ions on 

the su ~ect of project performance. Research sh uld a!s carri d out on ther aspects 

of project success the public sector. pecificall a tu y t addr ss the quality pect f 

project sue c s is highly rec mmended. 

ince basicalJy time cost and quality are the major determinant f project s cces the 

influence of ach of these on client satisfaction should als be in estigated. Thi tudy 

should not be restricted to the ministry of water resources alone. AJl other ministries 

should be studied and a comparison between pri ate an public sect r pr ~ect 

performance be carried out. 
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P RT : GE RAL 1 

l .a) Name of Project ----------------------------------------------------------------

2. a) Designation of Respondent-----------------------------------------------------

b) Experience of Respondent pri r to Uus r ~ect ssignment -------------------

3. stimated Time duration for the pr ~ect (in weeks -----------------------------

4 Actual Timed rati n for the pr ~ ct (in weeks)------------------------------

5. wnber of critical activities ----------------------------------------------------

6. Which critical acti ities took more time to accomplish than the s h duled time 

(delayed)? 

Activity 

i) ..... ... .................. . ............................. . 

ii .................. ... . .... ... .. ..... .. ........... .. ... . 

Ill . ..... .... ...... . .. ......... . .... ......... . ... .. ..... . 

iv) ..... .... .... ........ . .... ...... .. .... .... . ...... .. . . 

7 Why were these activities delayed? 

Approximate Tim Delay 

in' cek ). 

i) ............ ... ... ...... .. ... ..... .... .... .. . .. .. ................................................ . 

ii) 

iii) 

i ) 

v) ...... ....... . .... .. .. ........ .. ...... ...... .. .. .. ... .................................... .... .... . 

8. Was the cost (initial estimated cost fthe project exceeded? Ye o 

9. If YE d you think the maj r cau e for this was the escalation f pr · ect time? 

y IN 

10. What else caused the cost errun? 
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11. What project management tools v re used in planning chedul ? 

ii) 

iii) 

) 

.......... .......... ..................................................................................... 

•• 0 ••••• 0 ........... 0 ................ 0 •• 0. 0. 0 ••••• 0. 0 ••• 0 ......... . 0 •• 0 •• 0 0. 0 ...... 0 •••• 0 0 •••• 0 ............ . 

................................................................................ ................... 

...................................................................................... .............. 

·································································································· 
12. Was the time allocated to the pr ~ect realistic? YE IN 

•• •• 0 ••••• 0 0 •• 0 •• 0 0 •• 0 ...... 0 • 0 ••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••• •• ••••••• 

13. If YE , what was the major cause f th delay? 

...... ....... .......... ... ............................................................................. 

.......... ..... ..... .... ... ......................... .... .. ... .. ........................................ 

14. \l ere you involved in the planning phase of the project? 

YE /No 

l5 . If No Why not? 

16. Do you think it is imp rtant to involve the implementor in the planning f water 

projects and vice ersa? 
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P RTB: 

Please indicate by circling 1 to 5 the degree to which each f the following evidently 

influen ed pr ~ect delay in the pr ~ ct y u participated in implementing in th Ministry 

of Water Resources Projects. 

l. Late procurement of plant and equipment 

contributed to overall project delay 

2. Insufficient use of progress reports 

contributed to time overruns 

3. There was lack of direction during a crisis 

resulting to time wastage 

4. There was lack of proper time control 

systems 

5. Delayed payment of wages to workers 

contri uted to time escalation 

6. Lack of punitive measure (eg d lay 

surcharge) contributed to tim escalation 

7. Insufficient project managers auth rity 

and influence contributed to projects delay 

8. Political interference affected exe ution 

ofthe project 
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ot much 

at all 

2 

2 

1 2 

2 

2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

3 4 

4 

3 4 

3 4 

Vry 

much 

5 

5 

5 

5 

5 

5 

5 

5 



9. Lack of use of Management ctencc 

to Is during project planning and 

execution resulted in schedule overruns 2 3 4 5 

I 0. Poor implementation strategies I d 

to project delay 2 3 4 5 

II. orrupt practices among officers slowed 

down the execution of most tasks 1 2 4 5 

12. There was poor communication etween 

the site people and head office that 

influenced time overruns 2 3 4 5 

13. here wa poor decision making by senior 

officers in the project team which affected 

the project's completion time. 2 3 4 5 

14. Lack of alternative back-up strategic 

contributed to time wastage 2 3 4 5 

15. The relationship between management 

and workers in the project team was 

p r, hence affecting the executi n pace. 2 3 4 5 

16. Poor cooperation between officers of the 

c ncerned organizations contributed to 

time overruns 2 3 4 5 
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17. 'here \ as lack of emphasi on lim 

through ut the execution fthc 

pr ~eel. 

18. Po r all cation of resources cau cd 

unneces ary shortages that affected 

the completion time of the pr ~ect. 

19. h rtage of raw materials resulted 

in time escalation. 

20. There were physical obstacles on site 

that made it impossible to meet deadline . 

21. enior officers in the project team were 

not committed to meet time specifications 

22. The project team was more concerned with 

meeting the cost and/or quality 

specifications of the project. 

2 . Plant and equipment on site were n t 

sufficient to facilitate execution of the 

project within the estimated time peri d 

24. how decision making proce s ontributed 

to time overruns. 

25. There was insufficient manp wer fi r 

the project. 
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2 4 5 

2 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 



26. ck of unds needed to execute and 

complete each activity result d too erall 

roject delay. 2 3 4 5 

27. Failure to replace members of the project 

team in case of dropout affect d U1e 

completion time of the project. 1 2 3 4 5 

28. !Iarsh weather conditions did n tallow 

mooth execution of the pr ~eel thus 

prol nging its completion time 2 3 4 5 

29. Poor remuneration of the w rkers 

c ntributed to schedule overruns 2 3 4 5 

30. ack of privatization of water projects 

in the country affected the p'\Ce at which 

the pr ~eel was executed 2 3 4 5 

31. There was lack of qualified and 

experienced manpower 2 3 4 5 

32. The time estimator was over-optimistic 

resulting in time underestimates for U1e 

project. 1 2 3 4 5 

Tradition of not recognizing time as a 

limited resource contributed l pr ~ect 

delay. 2 3 4 5 
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34. here as lack f pr mpt reaction to 

the needs of the project team fr m the 

authorities in th Ministry. 

35. he poor tate of roads c ntributed t 

delayed tran portation of materials hence 

influencing roj ct delay. 

36. The re\ orks in pr ~ect activities led to 

tim escalation. 

37. Lack of time c timation models in 

developing countries resulted in time 

Wldere timate . 

38. Lack f elaborate plans contribut · d to 

time o erruns. 

9. Project team's lack of experience in 

similar projects c ntributed to project 

delay. 

0. Lack of access to internet delayed 

ordering and procur ment of raw 

materials. 

Poor technology used during project 

!xecution c ntribuled t activity delays. . 
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2 3 4 

2 3 4 5 

2 3 4 5 

1 2 3 4 5 

2 3 4 5 

2 3 4 5 

2 4 5 

2 3 4 5 



42. There was more ofien revision f the project 

de ign and specificati ns during execution 

that contributed to time verruns. 

43. Po r policy guideline by U1e authorities 

contributed t time escalation 

44. The project team failure to learn from 

past mistakes contributed to the delay. 

45. Lack of ela rate plans and job description 

caused project delay. 

46. Lack of participation of the project team 

in planning contributed to the delay. 

47. Poor supervisi n of workers contributed 

t pr ject delay. 

48 . Poor as ignment and c ordinati n of 

of acti ities r suited in time overruns. 

49. incorrect design drawings contributed 

t time overruns. 
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2 3 4 5 
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P RTC 

1. What strategies did y u employ to try and address the deJa s in the wat r pr ~c t y u 

implemented? 

(a) -----------------------------------------------------------------------------------­

(b) -----------------------------------------------------------------------------------­

(c) ------------------------------------------------------------------------

(d) -----------------------------------------------------------------------------------­

(e) ------------- -------------------------------------------------------------

(f) --------------------------------------------------------------------------------

2. Did you encounter any drawbacks in implementing the strategies abo e? 

3. lf Y ·S what were the major drawbacks? 

... . . .... . ········· ................................................. .. ................ ................. . 

•••• •• ••• ••••••••• 0 •••••••••••••••••••••••••• •••••••••••••••••••••••• •••••••••••••••• • •••••••• ••••••••• 

·· ····· ·· ... ..................... ···································· ······· ···· ··· ·· ············ ··· ··· 

4. Wer the strat gies you employed to address the delays th best und r the 

circumstances? IN 

······· ············ ········· ···· ···· ················································· ···· ·············· 
······· ··········· ············ ·············· ···· ···· ·········· ····· ·········· ···· ···· · ················ 

···· ··· ············. ········ ······· ················································· ······ ············· 
7. Please ugge t the e t po sible strategies to be employed s as t atl Ire sand 

minimiz the problem of project dela s in' ater project 

... ..... .............. .. ............................................................. ···· ·· ·· ··········· 

·· ·· ····················································································· ·············· 
·· ·· ·· ··· .. ... .............................................................................. ........... . 

·· ············· ·············· ·· ··············································· ······ ·· · ····· ·········· 
.... .... .... ....... ..... ····· ······················································ ···· ............. . 
8 Do y u think privatization of water projects in the country is fea ·ibl in tbe near 

future? Y IN 
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9. IfYE do you think this will improve the provision of the service? Y IN . 

... ... ......... ·········· ················· ......................... ····································· 

........... .... ······ ·· ·· ·············· ··· ····························································· 

hank You. 
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4.4 RA 

TABLE 4.4.1: MEANS AND STANDARD DEVIATIONS. 

OS Jul 99 SPSS forMS WINDOWS Release 6 . 0 

- - - - - - - - - - - F A C T 0 R A N A L Y S I S - - - - - - -

Analysis number 1 Listwise deletion of cases with missing values 

Mean Std Dev Label 

01 3.00000 .41814 
Q2 3.71875 . 4 5040 
Q3 3.75000 1.01600 
04 3.56250 . 38977 

5 2.90625 1.02735 
06 3.81250 . 63505 
07 2.03125 . 86077 
08 2.37500 1. 09985 
Q9 2 . 78125 . 36155 
010 3.15625 1.19432 
011 3.90625 . 70106 
012 3.75000 1. 07763 
013 3.40625 . 70306 
Ql4 2.59375 .70306 
015 3.31250 .96512 
016 2.40625 1. 04293 
018 3.56250 . 8164 9 
019 4.31250 1. 02980 

20 2.43750 . 81649 
021 3.84375 .32249 
022 2.25000 1.13592 
023 3 . 59375 .94 560 
Q24 2.96875 1. 20441 

25 2.12500 1 . 03954 
026 2.65625 .97 085 
Q27 2.31250 .20315 
028 3.15625 1.05063 
029 2.93750 . 81649 
Q30 2.56250 .86841 
031 3.96875 . 96668 
032 2.59375 . 71208 
033 2. 56250 . 78967 

. 034 2.50000 1.10716 
035 4.25000 . 84242 
036 2.06250 . 76224 
Q37 2.40625 1. 07341 
038 2. 71875 1.02342 
Q39 4.50000 .87988 

40 2.34375 .834 17 

91 



41 2 . 31250 1.14828 
Q42 3 . 84375 .80760 
Q43 3.65625 1. 09572 
Q44 3.65625 . 86004 

45 2 . 53125 1. 24394 
Q46 3 . 34375 .62478 
Q47 3.31250 1.14828 
048 3. 34 375 . 23417 
Q49 3 . 12500 . 94186 

Number of Cases 32 

TABLE 4.4.2 CORRELATION MATRIX 

Correlation Matrix: 

Q1 2 Q3 04 05 06 Q7 

01 1 . 00000 
02 . 06353 1 . 00000 
03 -.13032 -.00635 1.00000 
Q4 -.15214 . 59517 .17134 1 . 00000 
05 - .33509 -.04630 -.36313 .21887 1 . 00000 
06 .22674 -.0897 4 - . 08738 - . 36377 - . 31806 L. 00000 
07 . 21535 -.00148 - . 28586 . 03876 . 22229 . :nose 1.00000 
08 -.19262 .24336 -.34641 .25852 . 37470 .31840 .05537 
09 .13615 -.20783 -.55383 -.34202 .10017 .06792 . 22621 
010 -.15521 -.4448 4 -.25919 -.46278 . 03861 .19720 - . 03628 

11 -.02205 -.2758 8 .13878 - . 27660 -.03350 . 20430 .09653 
012 .04915 -.48478 .38302 -.24770 -.10927 .17 392 .00869 

13 -.12004 .08551 .03598 . 30906 . 34182 .1 7103 - . 11573 
14 - . 24007 -.15568 .42456 .02762 -.11702 - .2045'7 -.02017 

015 -.43902 -.19213 -.18094 -.37578 . 22571 . 04344 - .1 2863 
0 6 -.27930 -.23113 .22071 .01530 .09691 . 31331 -.12240 

18 -.21769 .06495 .50895 .15026 .06937 - .20475 - . 20217 
019 -.28287 .14561 . 16957 .21131 -.09338 . 05508 -. 26611 

20 .10884 .46523 -.24795 .30767 .08550 .1 583 .04814 
21 .04005 .20665 -.05402 . 41793 .32127 - .08858 .23113 

022 -.25 44 .00568 -.11180 .33716 . 26951 - .4 500 -.00825 
23 .02800 -.31801 .15949 -.18870 -.10688 .1 431 .09536 
24 .04397 .05823 -. 05931 -.04697 .20612 - .0"221 .15655 
25 -.05095 .00310 -.21380 .12839 .37379 - .06168 .21180 

026 -.13638 - .02906 -. 54778 .07621 .35475 .1?.066 .32208 
Q27 -.242 1 .01H2 - .1 514 .14228 .2593 -.36280 .08371 

28 .10082 .30463 -.02266 .22507 -.13542 .03638 -.04124 
029 -.28299 -.16038 .03915 - . 16934 .20165 - .11961 -.05969 
030 -.25053 .30635 -.16270 . 14411 .1 079 .00583 -.04616 

11 . 05479 - .32775 - . 07390 - . 32265 -.16545 .26149 .00121 
32 .03719 . 22983 -.14491 . 20576 . 21083 . 2q265 .07401 

033 -. 08904 .17484 - . 01334 . 21218 .12372 - .06012 . 01378 
34 -.07115 . 31457 -.17206 . 16772 .297/8 . 17820 . 01692 

035 . 37722 - . 08 422 . 07538 .01378 -.00937. .03<;13 -.01112 
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05 Ju1 99 SPSS for MS WINDOWS Release 6.0 

- - - - ------- F A C T 0 R AN A L y s 1 s - - - - -------

01 Q2 03 04 05 06 1 

036 -.11392 -.20948 -. 28684 -.16226 2926 - .0 456 .12696 
037 .12335 .03981 . 09613 -.17975 -.25687 -.08386 -.11892 
038 -.23288 -.11422 -.16287 -.08930 .12752 .08314 -.209 1 
Q39 .09029 -. 33718 .18042 -.10552 -. L 627 .31391 .23425 

0 -.34331 . 14828 -. 00643 . 20335 .3315 -. 33470 -.01044 
41 -.16143 . 24292 -.09678 .08844 .l 501 -. 03651 .15298 
42 . 06558 .17869 . 18674 .08083 -.17314 . 1-1810 .05365 
43 . 29002 . 23324 . 09417 -.03839 -. 28746 .39500 .21697 

044 - . 06305 .01855 . 25828 .02187 -.02570 .04599 -.01952 
045 -.23417 .07842 . 00638 .28805 . 31789 -.23493 -.:3651 
046 -.16481 -.06666 .27522 -.04514 .05670 -.29709 -.14 473 
Q47 -.04612 .08565 .15208 .08844 .18970 - .19114 -.10811 
048 -.15020 .25280 .19937 .41023 .30609 -.43061 -.13190 
049 . 05623 .05821 .00000 -.12938 .11251 .03666 .03482 

08 09 010 Qll 012 OlJ 014 

8 1.00000 
09 .40120 1.00000 
010 .17497 .53746 1.00000 
011 -. 41208 -.21021 -.01195 1.00000 
012 - .40825 -. 10443 . 08146 .20562 1.00000 
013 -.1562.1 - . U145 -. 27011 . 22446 .00678 1.00000 
014 .10303 - . 06108 . 07422 -.00533 .31887 -.28418 1.00000 
015 .15954 .15189 . 20814 -.16071 .13957 -.03220 -.05871 
016 . 11600 -.07170 -.18209 . 10864 . 06458 -.1480 .31633 
018 -.37973 -.70235 -.35108 .32428 .35680 .25693 .15175 
019 -.24921 -.45582 -. 06721 .05053 -.24708 .16861 -.14022 
020 .45206 -. 03173 -.18179 -.43467 -.30759 -.11269 -.12771 
021 . 10811 -.34206 -.35166 . 03110 - .11R83 .35450 -. 46506 
Q22 .20656 - .31807 -.29127 - . 02956 - .36893 .30250 .10942 
Q23 - .09693 .07908 . 20084 .02219 .15037 -.11501 .17686 
024 -.ll263 . 09405 . 07593 .17631 . 011J64 .13127 -.3 836 
025 .38089 .15669 -.01222 -.22284 -.11 18 .06681 .15824 
026 .39651 .23412 .18692 -.27751 -.30062 -.10637 .01600 
027 .42051 . 33845 . 03227 -.20230 -.21148 -.00152 .39042 

28 .14307 .13742 -.02008 -.49929 -.10fi8 -.25138 -.05480 
Q29 .28329 . 30309 . 14016 -. 35739 -. 03691 -.14875 .07663 
Q30 .4 2199 .18562 . 15305 -. 30306 -.0£1?60 -. 00720 .03026 
031 - . 38305 .11718 .22789 .05296 -.oo-,4 -.38099 -.16355 
Q32 . 11842 .10501 -.03675 -. 27228 . 073')7 -.02952 -.29903 
033 .17874 -.02116 -.06385 -.36827 . 21397 .23814 .22892 
034 .47683 .24609 . 08538 -.47304 -.1 222 -.09245 . 01321 
035 -.20889 -.06328 -. 07214 -.03985 . 35533 .06075 .04339 
036 . 15772 .3962l .10893 -.04188 - . 27043 -.14625 -.28150 

37 .08539 . 26141 -.02595 -.26976 . 03486 -.41632 .33459 
038 .21136 . 23222 . 14268 -.12712 -.06581 .13305 -.01875 
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05 Jul 99 SPSS for MS WINDOWS R lease 6.0 

- - - - ------- FACTOR AN A L y S I 5 - - - - - - -- - - -

Q8 09 10 Q11 12 013 14 

Q39 -. 20000 -.09424 .13813 .01526 .30619 .04985 .24927 
40 . 37726 -. 06899 -.10327 -.04284 -.56392 -.01111 .17698 

Q41 .33843 .00387 -.17788 -.09502 -.5 048 -.12893 -.02388 
0 2 . 06809 .14393 .15990 -.04885 .10193 -.10750 .25235 

43 -.29109 . 09933 .16562 .26886 .14343 -.09425 .01418 
044 -. 21641 -.308 8 -. 41330 .25512 .21 75 .15013 .15158 

45 -.07958 -.25296 -.31823 -.13832 -.111130 .00220 .04481 
046 .12712 -. 07570 -.35344 .09626 -.03327 -.03819 .24619 
Q47 . 00639 -.05803 - . 27197 -.02485 -.01303 .17668 . 05253 
048 .16338 -.24176 -.30023 -.06461 -. 07883 . 4 6280 -.01259 
049 -.04671 -.05345 .01075 - . 04634 -.19069 -.11255 - . 13584 

Ql5 016 018 Ql9 020 Q21 022 

15 1.00000 
Ql6 .12619 1.00000 
018 . 06526 .14461 1. 00000 
019 - . 13388 -.06195 . 24141 1.00000 

20 -.01030 .00795 -.14986 - . 00966 1.00000 
021 -.13742 -.18637 . 17670 . 10807 .26442 1.00000 
022 - . 04414 .18380 .03502 -. 04136 .19843 .22010 1.00000 
023 . 03756 .04191 .09289 . 00207 -.37332 -.23296 -.02252 
024 . 11968 -.16933 .05642 -.35599 .00963 . 34112 -.06484 
Q25 .08842 .24919 - .28697 -.24860 .31248 - . 03226 .13659 
026 .04949 -.01693 -.48653 -.14721 .43190 .10756 .31445 
027 .16321 .28118 -.23417 -.21154 .12397 -.31297 . 20063 

28 -. 04971 .08740 -.09623 . 28138 .39910 . 01814 -.30408 
029 . 53921 .24949 -.04087 -.06116 -.15531 - . 28698 -.10505 
Q30 . 27339 -.05639 -.06533 -.08952 .35801 - . 09976 .03358 

31 .04538 -.08299 -.09430 . 33417 -.28974 -.18057 -.31580 
032 .14375 -.03122 -.06284 -.21720 .21180 -.10383 -.18943 

33 .12292 .01187 - .15881 -.25343 .33713 -.16787 .17903 
034 . 21132 -.01397 - .02395 -.05659 .45501 .05508 -. 02565 
035 -.17854 -.04589 .20460 -. 09296 -.17313 - 9544 -.20226 
Q36 . 26961 .13805 -.27664 .06401 -.13404 -.09838 .03665 
Q37 . 06033 .16 78 -.15594 -. 32283 -.09110 -.29470 -.21826 
Q38 .28781 .08028 -. 36113 -.06695 .05020 .01415 .00694 
Q39 . 07597 -.19334 .06027 -. 07120 -. 27124 -.12475 .00000 
040 - . 01185 . 33911 - . 02551 .03966 .02551 .19208 .53498 

41 . 02547 .21381 -.24536 . 13299 . 499 9 .03319 .33387 
42 -.14227 -.26690 .05951 -.24969 .038 9 -.05380 -.30768 

043 -.29170 -.32551 .05294 -.21620 -.24655 -.17183 -.49891 
44 .17076 .08515 .38275 -.28744 -.25648 -.01391 .10705 
45 .12595 . 05206 .17986 -.00787 .01199 .11091 .35956 

0 6 .13558 .39960 .01916 -.06788 -.01916 .08064 .20829 
17 .14190 .15993 .05485 -.11253 -. 07194 -.00929 .13602 
48 -.03893 .01331 . 25380 .11580 . 26186 . 40948 .21284 
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05 Jul 99 SPSS for MS WINDOWS Rel ase 6.0 

--------- -- F A C T 0 R AN ALYSIS -----------

QlS Ql6 18 Q19 20 021 Q22 

49 - .04436 .04515 -.06335 .12472 .17596 .01619 . 21106 

023 024 025 026 0 7 28 029 

023 1.00000 
024 -.32307 1.00000 
025 -. 14357 -.04831 1.00000 
026 - . 40299 .12845 .61928 1.00000 
027 -.16835 -.05983 .48359 . 34348 1.00000 
028 - . 09640 - .17446 . 01108 . 05436 .06220 1.00000 
029 .34177 -.26558 .23596 - . 12803 .30029 .20980 1 . 00000 
030 -.34123 .03299 .18960 . 24067 .30385 . 41604 . 31620 
Q31 .30327 -.08398 .00401 -.01182 -.10227 .13201 .10801 
032 -.30092 .24801 .24513 . 21144 .04 001 .08758 .11870 

33 -.16309 -.09990 . 30648 .22867 .32396 .03065 .04737 
034 .10784 -.06048 .05606 .07503 . 1937 3 . 45757 .26346 
035 . 21260 -.11922 . 03684 -.24651 -.1437.2 -. 08200 .04722 

36 .11190 .18580 -.03337 .07683 . 17013 .04458 .32227 
037 -. 21353 .10994 .27102 .10737 . 19826 .02771 .16829 
038 -. 42188 .25434 . 36764 . 48395 .30946 .16219 .16680 

39 . 40710 -.38050 .07053 -.05664 .00000 -.01745 .30137 
040 .01296 -.01424 .16657 . 2094 9 . 22946 .00700 .18666 
041 . 03157 -.22596 . 20914 .27308 .13718 .11865 .12990 
042 -. 21253 .094 31 -.09126 -.11186 .ll827 -.04633 -.07593 
043 - . 07686 .18715 - .1R762 -.23596 -.18 05 - .03590 -.21025 
044 -.14806 .14148 .05849 -.09971 - • 03 L 5 - .34799 . 09076 

45 -.27681 .14062 . 04677 .20951 .14414 -.13961 -.10525 
46 .25685 -.06325 .12760 -.12463 .132'19 -.12881 .18124 

047 .41778 -.13266 .23646 -.27670 -.04"'62 -.30917 .24536 
048 .04060 .05086 .14143 -.08666 -.074 68 .10651 .10072 
049 .16752 -. 05332 -.11531 -.05733 -.32025 .11002 .11966 

030 031 032 Q33 034 Q35 036 

030 1. 00000 
031 -.32721 1.00000 
032 .43974 -.06590 1.00000 
033 . 46763 -. 43302 . 39269 1 . 00000 
034 .48238 - .25619 .18412 .31838 1. 00 00 
015 .01509 .049 51 . 38987 .30578 .1 3 H 1. 00000 
036 - . 06838 . 31762 .14860 -.23622 .0 OH -.21415 1.00000 

37 -. 03110 -.04955 -.03033 -.13420 -.17 4) -.04 459 -.07272 
38 . 20035 - . 04178 .01522 .08114 -.15658 -.36480 .23222 

039 -. 02890 .17066 -.12871 .0616.3 -. 0Cf9 4 . 13056 - .28390 
040 . 05796 -.15293 -. 27644 -.17988 .21 6 - .33353 . 23192 
Q41 .030 5 -.10716 - . 11589 -. 03837 . 25 73 -.51688 . 25077 
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- - - - - - - - - - - FA C T 0 R A N A L Y S I S - - - - - - -

Q30 31 Q32 033 034 35 36 

042 . 02559 -.21306 -.00175 .09443 .05412 -.03556 -.26420 
043 -.06528 .01999 .10465 -.09435 -.30519 .06116 -.28655 

44 -. 09713 -.16800 .09100 .00403 -.26591 .20513 -. 33729 
Q45 -.23639 .17521 .10584 -.09945 -.19909 -.19239 . 22173 
046 -. 38862 -.04914 -. 42415 -.14916 .03886 -.26384 .20512 
Q47 -.32391 -.01998 -.03699 .12692 .177 1 .18341 .15409 
048 -.04508 -. 42332 -.27644 -.04806 . 17706 -.17840 -.15039 
Q49 .02025 - . 06643 -. 06613 - . 03599 .. 85Cil -.16262 .31679 

Q37 038 Q39 040 Q41 042 043 

037 l. 00000 
038 .3 1291 1.00000 
039 -.18785 -.08956 1.00000 
040 . 08599 .15563 -. 22279 1.00000 

41 -. 21100 -.00515 -.12771 . 44529 1.00000 
042 .18122 - . 05498 . 15889 -.20329 -.18914 1.00000 
Q43 .12256 -.11530 .18402 -.33917 -.32208 . 62997 1.00000 
044 .20198 .07270 . 33460 -.04602 -.19090 .16741 .21539 
045 . 05058 .1464 9 -.13263 .25542 .08328 -. 01104 -.12203 
Q46 .17450 .22681 -.11408 . 44660 . 381369 -.25857 -.45069 
Q47 - . 00164 -.16985 -.03193 . 24043 . 21713 -.05000 -.19389 
048 - . 06011 .20671 -.07426 .25877 .2llc95 - . 00910 - .19605 
049 -.08376 - . 12968 -.15570 . 37911 . 4Jtl94 -.31277 -.17582 

Q44 0115 Q46 Q47 48 049 

044 1.00000 
Q45 .32607 1.00000 
046 .15435 .16499 1.00000 
047 .12123 .10586 . 56352 1.00000 
Q48 .14067 .06632 . 42336 .33147 1.00 00 
049 -.31598 -.08604 .23218 .29081 .15 10 1.00000 

Extraction 1 for analysis 1, Principal Componen s Analysis (PC) 
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TABLE 4.4.3 COMMUNALITIES, EIGEIN VALUES AND PERCENTAGE OF 
VARIANCE 

05 Jul 99 SPSS fo r MS WI DOWS Release 6 . 0 

FACTOR 1\ 1\LYSIS -------

Initial Statis ics : 

Variable Communality Factor Eigen value Pc of Var Cum Pet 
* 

Q1 1. 00000 * 1 6 . 52216 13 . 6 13 . 6 
Q2 1 . 00000 * 2 5 . 20031 10 . 8 24.4 
Q3 1 . 00000 3 4. 30993 9 . 0 33 .~ 

Q4 1 . 00000 * 4 3 . 69077 7 . 7 41.1 
QS 1 . 00000 5 3 . 24095 6 . 8 47 . 8 
Q6 1 . 00000 6 2 . 70323 5.6 53 . 5 
Q7 1 . 00000 7 2 . 39553 .o 58.5 

8 1 . 00000 * 8 2 . 17088 4. 5 63.0 
Q9 1 . 00000 9 1. 97356 1.1 67.1 
Q10 1 . 00000 10 1 . 72209 . 6 70 . 7 

11 1 . 00000 11 1 . 67274 . 5 74 . 2 
Ql2 1 . 00000 12 1. 54743 . 2 77 . 4 
Q13 1 . 00000 * 13 1. 35482 .8 80 . 2 
Q14 1 . 00000 * 14 1 . 21408 ) . 5 82 . 7 
Ql5 1 . 00000 * 15 1. 09040 • . 3 85 . 0 
016 1 . 00000 16 . 99553 .7. . 1 87 . 1 

18 1.00000 * 17 . 91850 ] . 9 89 . 0 
019 1.00000 18 . 71478 ].5 90 . 5 
020 1 . 00000 .. 19 . 65601 1.4 91. 9 
Q21 1 . 00000 • 20 . 64216 . 3 93 . 2 

22 1 . 00000 * 21 . 57250 1.2 94.4 
Q23 1 . 00000 22 . 51906 . . 1 95 . 5 
Q24 1 . 00000 • 23 . 4 5226 . 9 96.4 
Q25 1.00000 • 24 .37755 .8 97 . 2 
Q26 1.00000 25 . 30054 . 6 97.8 
Q27 1 . 00000 26 . 29105 .6 98 . 4 
Q28 1 . 00000 27 . 24580 .5 98.9 

29 1 . 00000 • 28 . 17577 . 4 99 . 3 
Q30 1.00000 29 . 16206 . 3 99.7 

31 1 . 00000 • 30 . 10784 . 2 99 . 9 
Q32 1. 00000 * 31 . 05944 . 1 100 . 0 

33 1 . 00000 32 . 00000 . 0 100.0 
34 1 . 00000 33 . 00000 . 0 100.0 
35 1 . 00000 34 . 00000 . 0 100.0 
36 1 . 00000 35 . 00000 . 0 100.0 
37 1 . 00000 36 . 00000 .o 100 . 0 
38 1 . 00000 37 .00000 .o 100.0 

Q39 1 . 00000 38 .00000 .0 100 . 0 
10 1 . 00000 39 .00000 .0 100 . 0 

QH 1.00000 40 . 00000 . 0 100 . 0 
Q42 1. 00000 * 41 . 00000 .0 100 . 0 
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43 1 . 00000 42 .00000 . 0 100.0 
Q44 1.00000 43 .00000 .0 100.0 

45 1.00000 44 .00000 .o 100.0 
46 1.00000 45 . 00000 .o 100.0 
47 1 . 00000 46 .00000 .o 100.0 

048 1.00000 47 .00000 .0 100.0 
049 1.00000 48 . 00000 .o 100 . 0 

PC extrac ed 15 fac ors. 

TABLE 4.4.4 INITIAL FACTOR MATRIX 

Factor Matrix : 

Factor 1 Factor 2 Factor 3 Faccor 4 Factor 5 

01 -.33389 -. 21735 -.27733 -.20638 -.13109 
02 .32826 .18208 - . 62551 -.03924 -.27928 
Q3 -.36825 . 51197 .07283 .31210 -.23560 .., .37732 .42498 -. 52113 . 11978 -.13656 
05 .53874 .09913 .01773 .00069 .31565 
Q6 -.42694 -. 42522 -.14133 -.22613 .03886 
Q7 . 03222 -. 23898 -.10600 -. 14000 .15434 
08 . 74575 -.25010 -. 01157 .13236 -.10371 

9 .19599 -. 78314 .26181 - . 04556 .04305 
10 -.10900 -' 63592 .27905 -.08576 -.01855 

011 -. 48307 .29152 .13245 -.17663 .38457 
012 -.56912 - .02462 .05884 . 46697 . 04247 
013 . 04979 .48326 - . 30116 .01859 .23663 
014 -.02951 .07038 .30172 . 65696 - .14196 
015 .21896 -.18014 .36283 .23359 .14356 
016 .24219 .21664 . 43367 .28447 . 00399 

18 - . 32410 .63423 -.11027 .2'14 03 -.07034 
019 -.05461 .32888 -.00218 -.41814 -.33918 

20 . 60084 -.06554 -.45381 -. 07672 -.24237 
21 .19838 .41407 -.41550 -. 35792 .19994 
22 . 49222 . 47448 .05851 .00170 .20020 

Q23 -. 25096 .1 0728 . 57181 -. 013,;7 -.44969 
Q24 .01065 -.05545 -.27058 -.1118 9 .58126 
Q25 . 49128 - .19122 .04218 .336 3 .22758 
026 .56874 - .38376 -.12826 -. 058Pl .40872 
027 .50396 - .22963 .15938 . 445fi0 .15889 
028 .25194 -.24626 -.18753 - . 091 0 -.54499 
Q29 .25904 -.19213 .50584 . 330 7 -.2665 
030 .42019 -. 37097 - . 33351 .29379 -.21730 

11 -.32399 -.23432 . 40358 - . 374(0 -.00658 
32 .12714 - .364 74 -.41336 .18100 . 05092 

03 .27660 -. 151 no -.32318 .54 01 - .14667 
034 .50219 -.15137 -.12001 .112 I) -.54668 

35 -.35478 -.06551 - . 16907 .339 -.23839 
036 .30394 -.1884 . 46229 -. 411 .14296 
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05 Ju1 99 SPSS for MS WIN S Release 6.0 

- - - - ------- F 1\ C T 0 R A N A L Y S I S -------

Factor 1 Factor 2 Factor 3 F ctor 4 Factor 5 

Q37 . 01169 -.23703 . 16204 .34940 .18525 
Q38 .36328 -.22119 .11287 .09828 . 48194 

39 -.35190 -.07939 .14549 .30580 -.13483 
040 .58786 .33911 . 30918 -.11040 .05368 

41 .58590 . 15872 .18414 -.30543 -.20420 
042 -.21491 -.19545 -.33333 .33567 .0188 

43 -. 55260 -.25362 -.36888 .06186 .08.371 
44 -.24276 . 31160 -. 06937 .50494 . 40877 

045 . 21124 . 31469 . 02104 .02662 .44389 
046 .27471 .47479 . 56030 .06757 . 03974 
047 . 14055 .38798 . 33305 .14856 -.14467 
Q48 .34857 . 5 7151 - . 09472 .07683 -.06691 
Q49 .21731 . 147 32 . 21676 -.40468 -. 31762 

Factor 6 Factor 7 Factor 8 Factor 9 Factor 10 

1 -.12577 . 51162 .22208 .26596 .01152 
2 -.26587 -.02549 . 27126 .05021 .07023 
3 -.23564 -.18271 . 08611 -.01262 .08420 

04 -.06347 . 01520 -.09525 .11005 -.05861 
05 . 53566 .07499 .03829 -.12130 -.05766 
06 .02035 -.01845 -.11275 .15207 .48347 
07 .11840 .56830 -.17346 .00729 .19711 
08 - . 07104 .13805 .00884 -.25660 -.09706 
09 -.03352 .21656 . 23253 -.20507 -.09448 
010 .10700 -.11621 -.19208 -.45432 -.12712 
011 .04232 .10027 - . 12650 -.23505 -.08352 
012 .26852 -.05045 .03811 -.02431 .03384 
013 . 45357 -. 01196 -.14822 -.22583 .07575 
014 -. 40504 .09023 -.30707 -. 06162 -.14618 
015 .38943 -.38009 .20581 -.11424 .23929 
016 -.11719 -.10147 .02229 . 22717 -. 214 22 

18 .18795 -.28853 .08578 -.06959 -.04214 
019 -.00610 -.52780 -.31722 . 09825 .06387 

20 -.12742 .05787 -.01912 .11893 .09285 
021 .15309 .08921 . 04727 -.16387 .21873 
022 .06641 .19182 - . 39251 .05922 -.21198 
023 .25808 .34281 -.03242 -.0 248 .02059 
024 .10669 -.050/4 . 48255 -.18849 -.07324 
025 . 024 46 .24123 - . 14485 .31087 .25186 
026 -.06687 .07574 -.39485 . 19381 .11563 

27 -.14496 -.00858 -.18867 0739 -.17562 
028 -.17805 -. 36877 .05785 .10427 .21852 
029 . 25241 -.16144 .19839 -.03043 .32983 
030 .18642 -.33980 -.06682 -.17134 .00770 

31 .02318 -. 21433 -.08386 . 41788 .11530 
032 . 40208 -.12294 .25596 .42260 -.01957 
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05 Ju1 99 SPSS for MS WIN s Relea~e 6.0 Page 10 

- - - - - - - - - - - F 1\CTOR AN A L Y S I s - - - - - - - - - - -

Factor 6 Fac or 7 Factor 9 Fac: or: 9 Factor 10 

33 . 29254 . 1064 5 -.16731 .11496 -.09831 
34 .25767 . 04627 . 19608 - .18679 -.02737 
35 . 43416 .20881 .12064 . 36571 -.25760 

036 . 20994 -.10629 . 28511 .11903 -.09127 
037 -.57810 -.03017 . 39777 .1 51 47 -.00717 
0 8 -.16021 -. 36959 .02428 - .06760 .32703 
039 .16507 . 18670 - . 46755 -.03288 .53929 
040 -.21325 . 06500 - . 00821 - .10920 -.05437 
041 -.19522 . 19065 -.11663 .04407 .27202 
042 -.34596 . llUO . 12131 - . 384 4 6 .1 0749 
043 - . 26765 . 15384 . 13953 -.20720 .13250 
044 - . 00306 .03660 . 12326 .11757 .32531 
045 -.09074 -.19750 . 05754 .38162 -.02251 
046 -.21438 . 17564 . 26407 .02805 .18500 
047 . 21681 . 40626 .38342 . 13881 .12962 
048 .00190 . 0650 .18079 - 3475 .34012 
0 49 .07382 .H968 . 18272 . 01 070 .08099 

Factor 11 Factor 12 Factor 13 Facto 14 Factor 15 

01 -.20790 -.21859 . 03267 - .o.J, 16 -.20245 
02 .22304 .11076 -.23269 . 07 >7 -.05937 
03 -.03580 . 09657 . 11559 . 12' 4 . 17692 
04 . 33601 - .21016 .05506 .15f ·5 . 09205 
05 .23301 - . 04949 .18876 .13 1 6 .14258 
06 -.09855 . 32737 -. 09360 .14f/'1 .10736 
07 . 224 25 .14 900 . 4 6638 .131 13 -.03772 
a . 08110 -. 07651 .02898 -.02 >0 -.06880 

09 .07216 - . 15296 -.02845 .068 4 -.01319 
10 .01845 -.01902 -.04742 -.059 " 1 .19128 
11 -.08317 .29713 .05465 .39 1(1 1 -.05410 
12 -. 31210 - . 03049 .34448 -.06512 . 28533 
13 -.12084 -. 23071 -.32726 . 256'17 -.02855 

014 .03133 .11084 .14289 -.013 2 .18435 
15 -.02099 .17498 -.04201 -. 31717 -.03707 

016 -.17493 .18006 . 31453 .33402 -.07258 
018 .15199 . 16364 .30483 -.038 9 -.04908 
019 .09847 -. 13745 -.09659 .20506 .10611 
020 -.25557 .09292 .14851 - .207 5 .16315 
021 -.03714 -. 21916 .34709 -. 11 7f 9 -.03415 
022 - . 01373 .13411 -.13479 - .273·3 -.20469 
023 .17088 -.14960 .02362 -.068 >7 -.00810 

24 -.04230 . 06865 .20685 -.02916 .03474 
25 -.07926 -.17064 .03622 . 284 9 .08381 

Q26 -.08871 . 00894 .10952 -. 08944 . 09938 
27 . 22310 -.11150 -.02705 . 212 7 -.00379 
28 -.01865 -.19680 .34161 . 115 0 -.06653 
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OS Ju1 99 SPSS (or MS WINDOWS Release 6.0 

- - --------- FACTOR A N A L Y S I s - - - - - - - - - - -

Factor 11 Factor 12 Factor 13 F c or 11 Factor 15 

Q29 .22959 - . 02670 - . 03935 .08959 -.26777 
Q30 - . 05598 . 26 4'1 9 .01609 . 08692 -.25730 

31 . 30137 -.21640 .08938 -.02336 .13287 
Q32 .10962 . 26017 -.03189 . 14135 . 07075 
Q33 -.25610 . 13122 -.22667 -. OH08 .24543 
QJ4 .05087 . 04762 .16453 -.12115 .05409 
Q35 -.01236 -. 17101 -.01241 .09715 -.11665 
Q36 .22336 . 05848 .00639 .15297 .11272 
Q37 -.11119 - . 12596 . 00853 -.04447 -.16654 
Q38 -.30138 - . 24163 -.13167 . 14004 . 04166 
Q39 .1 839 6 - .05961 . 01297 - .15480 -.15831 
Q40 .18057 . 17554 .03379 .08525 -.20184 
041 -.00623 . 37655 -.05559 . 04 668 .10546 
042 .34702 .04955 -.063 47 -.06 '186 .29666 
Q43 .33962 . 16836 - . 07868 . 20609 . 04863 
044 . 13461 . 174 61 - . 05635 -. 117 55 - . 30924 
Q45 . 41773 . 02009 - . 00265 -.35819 . 23156 
Q46 -.21781 - . 06056 .02850 .01219 .11871 
Q47 . 05797 - . 01884 -.32091 .05717 . 28460 
Q48 -.12720 -.30263 . 02819 .06805 . 07048 
Q49 -.22615 .4 2204 -.03551 -.0059 . 05904 
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TABLE 4.4.5: FINAL (ROTATED) FACTOR MATRIX 

OS Jul 99 SPSS or MS INDOWS Release 6 . 0 

FAC'l'OR ANALYSIS 

Analysis number 1 Listwise dele ion of cases wi I missing values 
Extraction 1 for analysis 1, Principal Componen s Analysis (PC) 
PC extrac ed 6 factors. 
VARIMAX rotation 1 for extraction 1 in analysis 1 - Kaiser 
Normaliza ion . 
VARIMAX converged in 16 iterations . 

Rotated Factor Matrix : 

1 
2 

03 
04 
05 
06 
07 
08 
09 

10 
011 
0 2 
013 

14 
015 
016 
018 
Q19 
020 
021 
022 
023 

24 
25 

Q26 
Q27 

Factor 1 

-.13230 
0 51610 
.35956 
. 70408 
. 18317 

- . 37994 
-.14333 
-.03739 
- 0 73116 
- . 69483 

0 06710 
-.06195 

.57592 

. 01418 
-0 24760 

.03991 

. 54286 

.13979 

.26957 

.53070 
0 44869 

-0 31468 
.12089 
. 00175 

-.10814 
-. 07169 

Factor 2 

.01003 
0 47208 

-0 20642 
. 34698 
0 11772 

- .10 983 
.02478 
.59379 
.25556 
.07141 

-.69138 
-.22194 
-.12822 

.04733 

.06296 
-. 04383 
-.24930 
-.03060 

. 63471 
-0 08064 
-.03205 
-.07441 
-.262 5 

0 26658 
.22369 
.29281 

Fac or 3 

-. 49435 
-.33538 
-.04981 
- . 04844 

0 57716 
- . 43886 
-.07893 

. 24709 
- . 00096 
-.02399 
-.04728 
-.04073 

.22228 

. 07365 
0 51211 
.4 3332 
. 09543 
.00835 

- .1 0577 
-.00801 

0 45300 
. 39821 

-.13540 
.26450 
. 03784 
.25646 

05 rul 99 SPSS for MS WINDOWS Release 6.0 

- - - - - - - - - - - f A C T 0 R A N A L Y S l ~ 

Factor 1 factor 2 Factor 3 
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Fac or 4 

-.03898 
.27910 

-.25508 
.13696 
.02319 
.15345 
0 01196 
0 32290 
.10507 

-.09 .14 
-.10985 
- .73793 
-. 22541 
-.17633 
- .211 24 

0 084 t11 
.38079 
0 25718 
.37019 
.25132 
.2AB30 

-.7.0657 
.0 881 
.03 94 
.34056 
.06769 

ctor 4 

Factor 5 

-.20026 
-.05257 
-.21463 

. 00989 

.24571 
-.10530 

.097 8 
0 364 41 
.32215 
. 06782 

- .11344 
-.00499 
-.04830 

0 28475 
.23836 
.17260 

-.28532 
-0 56067 

.08939 
-.12170 

0 14503 
-0 52511 

.32575 
0 55526 
.59705 
. 61415 

Factor 5 



Q28 -.10803 . 59120 -.19074 .22088 -.19169 Q29 -.33950 . 30152 .55139 -.17850 .05555 Q30 . 00082 .70074 . 00111 -.11534 .24073 Q31 - . 53884 - . 31471 - . 00362 .07337 -.25951 Q32 - . 00835 . 39422 -. 08436 -.34485 .20786 Q33 . 19750 . 56255 .09478 -.41139 . 26514 Q34 .00909 .76486 .24835 .00743 - . 13924 Q35 . 01633 .15336 - . 03520 -.67383 -.19709 Q36 - . 41898 -.08421 . 43856 .34894 -.01205 Q37 - . 17656 - . 05814 - . 20700 .10287 . 51521 Q38 - . 10807 - . 05173 . 11800 . 22862 . 61038 Q39 - . 15805 - . 0 4891 . 02279 -.46691 -.08769 Q40 . 19344 .01886 . 45597 . 57032 . 12452 QU . 05728 . 2 4309 . 29874 .64008 -.08902 Q42 . 06194 .09391 - . 50674 -.19715 . 26471 Q43 - . 07576 -.15289 -. 6994 6 -.25805 . 05286 Q44 .37537 - . 36161 .00857 -. 40744 .34521 Q45 . 31954 - . 27989 .17621 .19663 . 31074 Q46 . 14268 - . 2 4220 . 5312 4 .33288 .03592 
Q47 . 16618 -.03025 . 52323 -.06457 -.16395 

48 . 57663 . 08260 . 28757 .18034 -.05768 
49 - . 07018 .10662 .26412 .35869 -. 41270 

!:actor 6 

Q1 - . 08728 
Q2 - . 00626 
Q3 . 60677 
Q4 -. 02337 
QS - . 49549 
Q6 - . 22922 
Q7 -.29959 
Q8 - . 00682 
Q9 - . 10293 
QlO -.10661 
Qll - . 08425 
Ql2 . 14353 
Ql3 - . 37434 
Ql4 . 76983 
QlS -. 09 954 
016 . 40018 
Q18 .16403 

19 . 00503 
Q20 - . 14276 

21 - . 45693 
Q22 - . 06021 
Q23 . 29820 
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24 
25 

026 
27 
28 
29 
30 
31 

Q32 
033 
034 
Q35 
Q36 
Q37 
Q38 

39 
Q40 

H 
42 
0 
44 
45 

046 
47 
48 
49 

Factor 6 

- . 48876 
- . 02676 
- . 35574 

.19668 

.11547 

. 24280 
- . 15357 
- . 03907 
- .4 3860 
- . 05325 
-.03623 
- . 04086 
- . 28046 

. 46896 
-. 09014 

. 19146 

. 17397 

. 07890 

. 22323 

. 03577 

. 16124 
- . 05792 

. 44000 

. 194 60 

. 09810 
- . 03125 

F A C T 0 R A N A L Y S I S - - - - - - - - - - -
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