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B R 

lhi · tud~ ught t c ntributing t pr ~' l \ errun. in the t ini tl} 

\\ .t r R urc e lie. obj th·e of th create an enabling 

"' ir nm nt r r rd rl: c rdinated and u tainable de elopm nt f\ at r re ur e in luding 

their n, nati nand pr t ti n. T ' ard tbi end. th ini try ha a trateg f uppc rting 

and c rdin ting all water projects and pr gramme in b th rur I and urban ar a . 

n(i rtunately. many fthe e pr ~ects are finall completed after 

tim th riginal e tirnate. 

vera! 

In rder t achie\'e the objectives of this stud , primary data as c 11 ct d from ample )r 2 

pr ~ ct articipant . The re pondents included project manager , ite and fficc nginccr . 

upen i r and pr ~ect om ers. The infi nnation s ught in the tudy as collect d by m an 

fint r i w and a self-adminjstered questionnaire. 

nal i \ a u ed to analyze the data. The re ult f the anal i indicated that 

empirically l'he fact r do emerge the critical factor contributing t pr ~ t c t overTun 

in the inistry f aler Re urce . The are: proje t rganization. n ir nm nt. Pr ~ t 

lanagemenl. Project definition and lnfrastructure and logistic . Further. sugge ti n a t 

''hat n ed t be d n in lhe light f the a o e critical factor t minimize co t errun ha 

heen in luded in th ummary and c nclu i ns. They include:-

• ad quaL per nnel policy 

• adequate rganit.ation tructure 

v 



• c uplin' th • diller nt d uit \ ithin th bureau -ra \\ ith r •gard ll 

on tructi n t • pe onn 1 c t and g ncral c . pcn:c:. 

• t\ t: mentoltimc. l an qual it}. 

• I· tern I auditing. 

• t d c mmuni li n 

• [·n' ir nm ntal n itivit)' 

• I r p r proje l managem nt 

• mplctc defmiti n f pr ~ t requirement . 

• r r \ i ion fadequate infra tructure facilitie . 

vi 



: 

10 

th and pr ~ t co c ntr I are ld hi t ry. It c uld hardl) be th "' i . 

Bible tak us k 2 ars in history. mentioning th fun tion of the pr ~c t c t contr I 

quit pli ill . We r ad (Luk 14:28. THE H L Y BIBL • King Jam V i n). 

For wlliclr of you iuteudi11g to build a tower, ittetlr 11ot dowu fir, I, a11d 

COilllfetll tire co t wlletlrer Ire Ira ufficieut to ji11i lr it? 

It i n tabl that n t nly c t c ntrol, but also budg ting and re ur e planning arc implied. 

c st nlr I t a id co t o erruns and e en tho are n thing n w. if that i an 

c mfl rt t u in t day' c ntext! hortly after the beginning f lh hri ti n era. the ru ler in 

R m d cided t build an aqu duct for the town ofTroas in Asia in r 

in urk . The o emm v a hundred percent and thi ,. as c ered ' th gen r ity f th 

ealthy J uti Atti u Kharbanda et.al. 19 7). T day. particularly in enya, it w uld th 

taxpa er " h would ha e t £; t the bill sine many proj ts ar finall mpleted after m 

ye • t riginal e timate. 

errun in time and c t are cust marily n as failure in pr ~ect management and ,. h n 

extrem can well be a "di tat r". u h erruns. unft rtunately are the n nn rather than th 

excepti n that the be in most de eloping countrie ( rool t.al. 19 . Pr ~cct 

verrun n th time and c t could be a oided or minimized with planning. c ntr I and 



pen nc . 1 his in ludc VCrJ ne nn t d '' ith th projc t. ' h thcr t ·itc l r he d- f icc. 

t g thcr' ith all th . upplie and ubc ntra t' . ( mans and llan . 19 

t c ntr 1 i · in efTe l the pre\ cnti n f \Va te and in c ' · ste i cau ·ed } pe pie. it an nl) 

c ntr lied b) pe pl . c rding t Kharbanda et. I (I 7) m tcntiaJ t 

ing ''ith: ad ign that has n t been optimized. That i \\here c ntr I mu t tart: In the 

d ·ign m e. ea\ ing it till n tru tion starts i art lat . 

H \i ev r. time and co t verruns can occur on any proj ct. large or mall. if it i left t it elf. 

ize h n thing to do with it. man and Han ( 1 986) in are ie' of e en tudic c cring a 

large vari l) of proje t type and environment dre\ the nclu i n that it i a fact r life that 

e ery pr ue t wiJJ overrun if left to itself. and both the owner and contra l r can then nly be 

ilent pe tat rs. t lea t, they may v ell be 'silent' t begin with. but at the end fthc day. when 

the p iti n i not nly apparent but irretrie able, they may well hout a I t: but by then it i t 

late. 

ccording t Ha field ( 1986) a pr ~ect i a success if both the cHent and the c mpany r aJizing 

the pr u tare ali fied. ually, the client is ati fied if bi budget f c \ n t exceeded. 

the date of c mpletion was met and the quility of the project was up to ex tali ns. 

hus. ne ignificant fa t r fi r the succes of project i pr per project c t c ntr 1 which i a 

vital part f pr ~ect management. With ut effecti e cost contr I there cann t etTe ti e 

managem nt. 

In addition. th usine world t day is high.ly complex and fiercely c mpetiti . Thi make the 

proce o c c ntr I today m re vital than ever before coupled with lhe heer ize and 

u 
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mpl .· it fm m pr ~ec · and th ri k th mv lved. , pr ~c t arc ftcn initial d 

in th nt , t fa tur uJ nt, unpredictabl . and d namic emir nm nt h nc if st ntr l. 1 ·d 

in the fir t instan e ) c m nit ring. th prime t k f th p ~ t te m i. n )l giY n it · pr per 

I e in pr ~ l m nagem nt th n th \\ller i lik ly t be putting n t nl th pr ~ ct. ut 

m atri k. 

1.10 D FI TIO 

Preci e and mm n d finition are indi pensable building blo k in an di ciplin , a ke 

fit n ptual tru ture. Defore attempting a di cus ion of pr ~ect cost ntr 1. it i imp rt nt 

th t me of the ke ncep be adequate! defined. 

HA I ' APROJ ? 

Whil aim t e ery ne has had e. perien e with pr ~ect in one rm or an lh r. d el ping a 

d ft.niti n of " hat exactly a pr ~ect is. is often difficult. An definiti n f a 1 r ~ect must 

general en ugh to in Jude arnples of the wide variety of organi ti nat acti iti which 

manager idcr to 'p ~ t fun ti ns". How er. the d finiti n h uld be narr "" n ugh 

t includ only th e pecific activitie which researchers and practiti ner can meaningfully 

d en as "proj ct oriented". 
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ll1ree th man) definiti n 

project · an or an· atio11 of people dedicated to a "P ific purpo e or 

obje tit· . Projec enerally inroh•e large, expen. il•e tmique, or ltiglt ri k 

uftderlakin . which lra~·e to be completed by a ertai11 date, for a ertain 

amount of money, within ome expe ted /ere/ of performance. I a mittimullt 

all project. 11eed to lra••e well deji11ed objectil•e and uffl ient r ource · to 

carry out all tire required tas (. tei11er, 1969). 

The e nd definiti n i offered by leland and erzer (19 5) in th ir v rk "A pr ~eel 

anag ment Dicti nary fTenns" and include the foil wing characteri tic : 

lA project i I combination of human and non-human rc our e pulled 

tog th r in a temporary organ· ation to achi ve a p ifi d purpo 

imilarly, Or. M che (I 7 br acHy defined a pr ~e t as a pecific finit t k t c mplet 

wh th r large r mall. I ng or h rt. It i u uall a one time a th it) \\ 'th a'" 11-delined t f 

d ired end re ult r 

p ~ ct then. can d fm d as po e ing th follov..'ing characteri tic : 

4 



• de tin d innin and end pc ifi d tim 

• peciti . pr rdained g al r t 

• r interrelated a thiti : 

• limited udget 

Thi i th m ement in c of an installati n ~ hich i the c m inati n f uppli d quipm nL 

mat rial and Ia ur. nstru ted ver a period f time. • calati n th re re. rcncct and 

include intlati n. but the mo ement in alation i n t nee arily parall 1 t the m ement in 

in Dati n ( har anda et.al I 7 . 

1.20 TH 'E R H PROBLEM 

The literatur on pr ~e t c t c ntr I i growing rapidly and gi e the impre i n that th su ~cct 

ne f c nsidera le complexity and ophistication. However little specific r arch h en 

c nduct d in th field f pr ~ect co t c ntr 1 in de el ping countrie . Khar anda t.al. 

c ntend that pr ~c t c t contr I i ital et badly negle ted in de el pin untri . Thi ha 

fr m time and ther lap e a comm n pia e in th c unlrie ·. 1 le rurth r 

-called c t contr 1 procedure , th co that ar ing in urred 

are car full r ord d. ut n t c ntr 11 d. 

5 



In Ken. m t d \'e) pment i takin pi e h) m an of pr ~c t c. ·c ·uti n nd u h 

at r R · ur h. . - billi n i required t r habilitate m r than 5 

untf)' id . I furth r t in rural and ur 

n. 2 rd march I 

ar · 

mpl t d in I 2 duet Ia k f fun . Dail. 

n th r e. ample c uld be th ura project orld ank 1 ).The n tru tt n thi. pr ~e t 

gan tw behind hedule re ultin in ignifi ant . Ta le 2 .B) 19 2.Bura' a t~ 

had risen to 187% f e timate in the rid Bank' Apprai al 

ed the t tal t to be borne direct! b the emment f Kenya t ab ut 

are ult, ura has me t d minate pending on gricultural d v I pm nl in Ken a, 

ab r ing I% f the Mini try f griculture · de l pment bud et in I 8 -84 and 23% in 

19 4-85. 

ittl r earch has been ndu ted on project co t verrun . tudy by Bru et.al.( I 74 ) 

prin ipal determinant of cost and chedule verrun for th public and pri at 

ft cu had 

tru turaJ and pr ce ariable 

n n attempting t detail th relati n hip am ng ituati nal 

they are related t project efie ti ene . It i im rtanl t n tc 

that u h n eptuaJi ati n and upporti e empirical e idence ha e n tain d fr m 

ad an d c untrie . with an implicit bias toward a We em mode of rati naJity. uch c nc pt 

may eith r ha en applicati n r may need modification before they are ap lied in de el ptng 

c untrie ~ h re cir urn tan e are Yery different 

Th refi r . there i need t det rmine th factors that c ntri ute to cost o erruns in Ken a and 

fr m th pc pecti e of de I pment projects, the public sector instituti n . in ur c the 

6 



ini try f' ter Tim the central qu \lirm in thi .\IU {\ ~ i 10 dct rmm , 

l t hhh a ·ton ar c:rili a/ in projea co I ov rnm ? an/11h 11 prt!cautiom are lit' <. .\Cir)' to 

pr ,,. nt1h lie d ·elopm nr in uture? 

1 0 BJ TIV OF THE D 

he br ad obje ti f the pre ent tudy is to determine th fa tor critical t pr ~cct c 

rrun . ften, the typical project manager has resp nsibility fl r u ce ful project outcome 

with ut ufficient w r, budget or people to hand! all the element c ntial f r pr ~ect 

ucc In addition, pr ~e t ar often initiated in the context of a turbulent, unpr dicta le and 

dynamic en i nment. 

n equ ntly, the pr ~ect manager v ould be well erved b m re infom1ati n a ut th e 

spe ific fact critical t pr ~eel c t o erruns. The project manager require th nece sary t 

to hel him r h r fl us attention on important areas and et differ ntial pri ritie · acr 

differ nt pr ~e t elements. If the tudy can demonstrate that a et f fact can ha e a 

ignificant impa 1 on project c t. time and Quality the pr ~ect manager will be a le t 

efli cti ely deal with the man demand created by hi job. 

7 



fh 'tu ' ill th ref re dr th fi ll '' ·ng ific bj ti\c 

i) Id nti · fa t v~hich ntri ute t t \'enun ; 1d t d ·tenninc ' hich 

are riticalto pr ~ ct c verrut . 

ii) Identify what n th criti mmtmt t 

verruns. 

1.40 WTR R t 

h p li y bjectivc of the water e t r is to create an enabling en ir nmcnl ror rderly c -

rdin ted and tainable d el pment of water resource including their c n ervation and 

pr tecti n a in t poll uti nand 'er exploitation among oth r as ts. 

· achi the water de el pmenl bj li e. th ini try wilJ ontinu with th tratcg f 

up rting nd rdinating all water projects and pr gramme in th rural and ur an are . 

first pri rity i given t th reha ilitati nand augmentation of e eral v ater pr ~ t all vcr th 

c untry under f De el pmenl which are con idered l c re pr ~e t. Thi 

i in line ' ith the ati nal P li y of assisting the vulnerable group that ha be n d er e l 

alfe ted by th ~ tru tural dj tm nt Programm ( APs . 

8 



pri rit i giYen to th and pr ramm \\hi h h \ n id ntili d 

bein, f high Budget Rati nali. ati n I r ,rammc. Ibi. \\ill en ur that 

an.: c mpl ted in tim and ben ti reali d f; t r. In dditi n, th" 1 1ini tl) v. ill 

n th rehabilitati n r e ·j tin \\aler fa iliti . t imp \' n th 

utili ti n < f e. i ting capa it~ and in rease c erag . 

r 

An interview with the Deputy irector, Water De elopment r ealed that the maj r fact r 

c ntributing t project c t errun were: 

elays in impl mentation due to : 

a eta ed pa}ment to the contract r ari ing fr m c hfl pr 1 m ; 

b) d er e envir nmental conditions uch as the l ino phen m n n; 

c Ina pr priate design \! hich later on cause variati n t the \\ rk · 

9 



ii 

Ill 

Thi l tim au erratic e. ·ten i 

a I ufficient u e of project manag mcnt t I 

b) P r planning: ln m t cases planning has en fl rg tten as a re ult f 

political g dwill. 

1\ Delays in deci ion making 

) 

lu tuati ns in currenc during period of implementali n aro ling pr curcment 

ofpr ~e t inpu . 

ts errun \\ere n l 

complet d n budget and within 

nonnal in thi Mini t:Iy as 99.9% f th project are n t 

hedule. urrently, the Mini try f Water Re urce has g t 

10 



2 th on-going pr ~e L o er 

are v mm nt f Kenya Pr ~ects '"hile the oth r arc e, tcmal pr ~ ct.. 

11 



2. 

2.1 PR 

p 

REVI W 

TR 

c rding t Kharbanda t.al I 7) we exerci e c t c ntr I to av id c t erruns. Pr ~ect 

l c ntr l. r l m nit ring. \\hit t it ele ate th \ ' rd c t h 

• t n-budge within re ource criteri n) 

• ime ( n- hedule perfi rmance 

• uality eclmical project succe ace rding to agr d- n ~c ti e 

Th thre fa L arc interrelated and interdependence. h can all d in m n tary 

term . h rter c mpl ti n time and improvement in qual it will in I lead t higher cost. 

ue t thi c nni t Kharbanda et.al 1987) ugge ted the bje ti e t b pr ~ect c mpl ti n in a 

r na Je tjm . at an ec n mk co t, with adequate uality a th three ar cs cntiall 

inc rnpati leas h wn in igure 1. 

12 



I i ure I : II Rl 'G .. 

U UIY 

Reasonable 

Faste t 

Tl 

The art i t maintain a pr p r balance between the three. o that quality i n t acrificed fi r 

eith r time r c t. 

r a pr ~cct t be ucce ful. t p management must establi h a meaningful balance between 

chedulc. and qualit ·. mph i n hedule can r uJt in a project c mpleted n time that 

i o er c t and has una eptable quality. Emphasis on co t can result in a project within c 

13 



th t i n c mplctcd n tim and that h un ta l qu lit . n quality 1 re ult 

in pr ~ t '> ith th d ired qualit) that i n t mpl t d n tim nd i 

'I 

rgani ti 

rgam ti 

alan e bet\\een hedulc. t and qu lit . t p man gcmcnt r th 

le for a pr u t must include the qualit.' fun ti n with th ther 

in. pr Yiding input during arly project plannin 

I Q maintain th balan e. t p managem nt mu t pr id fi r p ~ t managem nt 

int grati n of c L hedule; and quality planning. control and p r ormance data thr ugh ut all 

th ph fa project. While proper attention t c t c n I i critical during the earl 

fa project. it i a nev rending proce . 

2. 11 0 RM1 T OF 0 T D II OULE 0 RR 

tudy Bru e ct.al ( 1974) r ealed the principal d t nninants f c t nd h dule crrun 

ti r th public and pri at e tor pr ~ect . o t o errun wer found t 

ith the ize f the pr ~ ct and th difficulty of meeting technical pecificati n . r. 

hedule difficultie and re ultin chedule overrun were pnmary ua1 fa t leading t 

\'errun . ch dul overrun were in tum. caused b the variables 1i ted on able 1. 

1. D T T CHED L 0 

• t under timate 

• e f "Buy-in" rat gie 

14 



• L k k-up trat ·gie 

• l d. fpr ~ t -team g aJ mmitm nt 

• r un ti naL rath r than p ~ tized. p ~ t rgani · ti n 

• Lack f pr ~c t team pani ipali n in cuing h dule 

• a k of team pirit. fm.i 1 n 

• Jnad quate change pr c dures 

• In ufficient pr ~ect manager auth rity and influence 

• La k of c mmitment to budget and chedule 

• eralllack r imi Jar c, perience 

In order l pre ent h dule and c t o erruns, or t minimise the am unt f hedul and c 

r a "buy-in" bas ccurred, th re carch intcd l th n d 

r cmpl ing n t\\ rking technique , . terns managem nt appr parti ipati e 

appr ch t deci i n making \: ·thin the pr ~ect team, and a task- rient d t le f I ad r hip. 

with a a kup relati n hip ri nted tyle. 

15 



2.12 If Rl OF 

h n d fin in man · way t in lud a large variety rit ria. IJ \.\ \.Cr, m 

an be th ught f as in rporating four ha. i fa l<;: pr ~ t 

i gen rally n id r d to be u e full. implemented if it (Jeffre. and nnin, 1987): 

• m . m n- hedule [ ime Crit ria] 

• m in n-Budg t netary riteria] 

• A hi e b i ally all the goals originally t fi r it [ ITe ti n ' ritcria] 

• I a cepted and u ed by the client for wh m the pr ~c t i inl nded I lient 

ati fa ti n riteri n] 

16 



2.L IIJP 8 TW 

m n tud · r a typi · I w rl i c lc ferlili er 

plant in I mli e ·tim t d th c t o just n day' d lay in lh mplcti n r the r ~c t. Th 

da. amm nia plant and tw 

I. 

I : 

o th ~ ur m · r plant uni : tw 

t nn da · prill d urea plan . using natural g 

t 19 vaJu \\ of the order of 

T HEPR JE 

a Intere t 

alati n 

I H TIO 

c in taxe 

d Lo in pr du ti n 

T TAL 

17 

l illi n. fhen the 

.6 

1.5 

2.7 

5.3 

= 

Million 



.....Q!..l Th I in ta: rei tc rimarily t e. i dut and llhcr I vi th t w uld due t the 

govemm nt f1 r ne da) ' p ucti n. The I r a c w1try uch a 

India (and an. thcr cvel ping c untry . in e it h t be made g >d y im and i thus 

ing up car e f r ign ex han rc urces. 

elays can be avoided and their e ects minimi ed by p per pr ~e t co ·t control. Parkinson' law 

tate lh t " rk e. and to fill the time availa le " anal ID ". " t e. pan to fill the 

budget available" o t ntr J 

arbanda et.al. 19 7 . It i a 

an etfecti e t I t av id. redu and minimize v aste 

f rocedure v here ) the a tual re ult being achie ed in 

tem1 f tim . and m n y ar mpared with the targets ct and the appr priat a lion indicated. 

Realistic time fmm , re nablc and achie able goal , and ufficient funding arc fundamental to 

project u ce (l ie ct.al. 1987 

Determinati n f c t bould n ider the full range fr m pr ~ ct initiati n to elf- upport. 

tudie ha e indicated case where i tance is discontinued t o earl in the elopment 

transition r th re i failure to make a gradual but steady tran iti n fr m AlD-b d t ho t 

country- ed manag ment er the our e of the project leading t c t and errun 

(He s et.al. 19 7; Th mpson- nnan- 1992). Thi further up rt m fthe d t nninants of 

cost and chedulc o emm It ealcd by Bruce eLal 1974) as per Table I. 
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n tint tf) f\\ t r R urc rding t th ini. t r. 1r. Kipng'cn p g'cn} r quire 

• h~. .5 billion t r~habilitat m re than - tailed wat r pr ~ ts c untry ' id (Dail ati n 

- rd ar h. I lie lurth r aid that a t tal o 4 ,.,.at 'r r ~e t • in the rural and ur an 

ar a • had n t be n mpleted in l 2 due to Ia k of funds. 

n th r . ample uld th Bura pr ~eel W rid Bank. 19 5). ne de ign o Bura Pr ~cct' as 

n lh • nsultan~' pr ~ t planning Re rt. et the finan ing wa d n th W rld 

Bank' Appraisal Re rt. a re ult. the pr ~eet began life ri I underfund d. Regarding 

the i ue f time. the constru ti n of Bura began in mjd 1979. tw ear hind chedule. This 

dela) r ught a ut ignHicant and rapid inflation of pr ~e t c ts (Ta 2.). By 1982, Bura 

'vas t\ y behind chedule and costs had risen to I 7% f e timatc in the W rid Bank 

pprai al Report. 

I lowe r. the de ign hange al played a significant part in thi incr e. M re eri usl . 

perhap the pr porti n f t tal c ts t be borne direct! by the G cmment f Ken a had ri en 

to about 5 % th au th additional capital c f n w de ign an the withdrawal o 

ned n r. 

Thi is a clear indicati n of timely completion. It affec not only the c fthe pr ~e t as uch-

the capital inve tment - ut al pr fitability for many ears t c me. lay in c mpleti n is 

pr hibiti ely expen i e. becau fthe immense sums tied up which ar ringing n inc me. T 

c ntr 1 co t. ou ha e to contr I time. 
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imtx rtant fe tur f 13ura h " ver. i n t th t pr blcm. L ted. but th t the} emerge 

th not n.:<J.:s~~:·~:-;cd. In the w rd f th rid ank appraL I: "there wa a ut the 

ura hem . durin n epti n and implcm ntation. a m mentwn \ hich rc i ted all 

attempt lo halt r \1 d '""the cheme de pite clear ignal ' hi h prcdi ted tr uble" (W rid 

Bank. 1 r ·ult. Dura has come to d minate pending n a ri ultural d el pment 

in Kenya. a I% f the tini ry f griculture' de,el pm nt udget in I -84 and 

23°-o in 1 4- 5. Kh rbanda ct.aJ ( 19 7) ugg ts that data c ntributing I the early sc ment 

of th c t trend i aluable, ince it provide an ·early warning ignal y tern' t management in 

relati n t th e timatc f th time and c t. 

20 



B II B 

E T~D h 

D 1979 PRJ 

, 1977 27. 5 

II 

pt m r I 79 L47.2 

pt m r. I I. 8 .()2 

pt m r. I 1691.31 

ptem r. 19 2 22 1.14 

ptem r. I 3 2212.92 

eptem r. 1 4 15 4.1 

urce: rid B ok (l 5) ppendix n 

A I ng d ign and n tructi n time increases the chance enun . fundamental in 

pr ~e t c ntr l i that "'I im i Money' . 

2.14 

uality i a c n tru t - in th r w rd , a high-level abstra ti n that i diffi ult t ill trat b 

pe ifi rvati ns, or measurements. (Oa id and ary, I m quality 

has n direct unit mea ure iated with it ( exc pt mayb uch ind xe 

21 



age dthatthequalit) fapro·ectcanbemore bj ctiv ly, nint nn fthcquality pr~ t 

utput . Rej rk • d wngrade , \\ast . return· and repla em nt ar ti\ itic that d 

n t pr ~ t and are often the urce f ignificant t e calation (Brugg mann 

and den. 1 I ). 

u t m r me ure r n t how the organisation· anous takeh ld r perc i c it pr ~ t 

performance Peter and Martin. 1995). ustomer metric ar u ually either dir t measur 

taken ia urvey , r at lcs expense ) indirect measures uch as the number of c mplain 

recei cd. tud f rural distri t in Kenya (Mwabu, Ainsworth. and Nyam te, I 9 ) I ked 

at trcatrnent-r lated measur f quality. including the a ailability f a variety f drug and 

di gn ti equipment. 

Mwea i pro ably the be t kn '-\11 Kenyan Irrigation cheme and i wid l i \\cd a an 

ce ( Ia) t n. I l . The de el pment Plan 1984-88 ho\! d wea t be the 

nly elf- up rting lrri ati n berne in Kenya. the rest all requiring g 
. 

layt n argue that the high earning power of tenants means that no one lea e the h me and 

th re i a I n waiting li t f w uld-be tenants. This means that th clients accepted the pr ~eel. 
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me I~. bura ( 1 4) ·ug, t ·that th has n \er-inv . tmcnt in unpr fitablc dirccti n 

in the Per rra lrriguti n Pr ~e t that has uflered a erie· te hnical pr blcm . including 

unrclia 1 water ·upply due t pr blern with the watt:r di tributi n. rising le cl f . · linity 

among thcr . I he po r agr n mic perfi rrnance ha en . accr ted by \ ater uppl_ 

difficultie and Ia k f eflecti e re arch. As a re ult f thi there ha\e been many de rti ns b. 

tenant "d m rnli cd p t mi tak ...... ". 
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2. 0 R. 

rgani attt n l prubl m · I v n f und t p up in pr ~c t en ir nmcnt and thi c uld 

e alate 

2.21 

In re ingl). effi tiv interpersonal communication i being re ni d a ritical in dient 

ft r pr ~eel su c mrnunications are basic t uc e ful pr ~ t management and play 

an im rtant r I inc mpl ling apr ~ect on time. and\ •ithin the udget har anda et. 1 I 7 . 

urph , and · i h r 1974). Thompson and r c mmunicati n 

team de el pment efii rt . Thi ftcn led t unci ar je ti cs, 

po r pr ~ t contr I and c -ordination, and une en w rkfl w. 

ommunicati n i n l nly e ntial v ithin the project team it lf, but betw n th team and the 

re t f the rganisati n well as with the client. stud b Jeffre and Pint 

n ed for adequate cornrnunicati n channels to be extreme) im rtant in creating an atm phcre 

e ful r ~ect implemcntati n. 

In thi tudy. th c mrnuni ti n fa tor refer not only t feedba k m hani m . but th ne e ity 

f exchanging inli rmati n with both clients and th re t of the rgani ati n c nceming pr ~ect 

g al , change in licie and pr edure , tatu report an1ong oth rs. h ugh it w ea y to 

blam Sura pr ~e t' pr bl m on p r management. Morris and Thomp n I 7) highlight d 
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in particul tl pr bl m f r rnmuni ati n < • a n trnint m nt. th r 

.. nd th tenant . 

k ) cl m nl fi r llecli\' c ntr I i time! evaluati n l nti 1 c ·t · n<.l s hedule hantrd 

'I hi mean that th pr ~c t team must be kill d and aL b a le l efT ·ti\cl} c mmuni at t 

managcm nt Je,el. m tim . a ·killed techni ian perfi nnan 

r mmuni t r. T eclmical e. perti ,,;n rarely c mpensate fl r lack o mmuni ati n 

kill . 

P ~ t team are m tly r ught t g th r fr m a \ariety f "m lting po " and th difficulty f 

e ta li hing effi ti\e and app priate communicati ns at allle el hould n t 

ln thi r gard. th pr ~ l manager i re ponsible fi r quick! e tabli hing a p iti c w rking 

en ir nment \\h re the eparate fun tion of de ign. pr urement. c tru ti n. and c ntrol are 

' eld d int a unifi d. t-c n ci u group. Pr ~ect managers h rclegat the c ntr I fun ti n 

t a rep rting or a c unting functi n are derelict in their dutie . 

2.2 p 

Thi in ol an adequat pe nn I polic f recruitment. lecti n. and training. tud · 

wadali 1 

Durana 19 5) 

) fi und staffing t be a ignificant fa tor in pr ~ect mana ment effe ti ene 

tabli h d th need [I r de\el pm nt of e perti in I al 

continue the te hnolog tran fi r pr ce be ond the bound of 

and time frame . 
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imilarly. fh mp n - nnan 1 9-) fl und that ficn c me t a cl lse ' ith ut 

rc hing th riti I kno\\'1 dge. kill and producti n level n ded ft r u ·taina ility \ ith ut 

fl reign int rv nti n. dam ( 1 0) indicated that Ia k f trained perat rs and mechanic led t 

repented breakd " in I 83 and 19 4 in the Bura proj t. fhi rc ·ultcd in ''at r being 

un vailablc 2 °/o of the time leading to delay and lo in produ ti n. 
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2.2 

\ rrun t 

a tron 

2.24 

up rt f th t m.y im he 

r. time. t ) well 

and Denni. 

mrnitm nt t th 

. all ali n t um icnt 

nfidcn c in their 

t and h dule. Ia k f imilar 

. Hans (19 3 found . ·peri en d man g ment pc nne I t ha c 

iation t r ~ t team performan e. 

Pr ~ t mi n h be n found to refer t the condition ' here the g al f the project r cJ ar 

, n t nly th r department in the 

rgani ti n. Ilan l 3 fl und unclear project obj cti e and directi th 

barri pr ~cct team perfi nnanc . Bruce et.aJ ( 1974 highlighted Ia k f t am pirit and 

en f mi i n to a determinant of co t and hedule o rrun . 

2. 0 JZ 

tm and c t overrun can cur on any pr ~ect. large or mall. if it i left t i If Khar da 

et.al. 19 7). The philo ph_ and the m hanic of pr ~ect co t control are basicaJI the same. n 

matter h mall r large. the project. ize as uch real! do not influence th ituati n. 
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pt th.at tl larger lh p ~eeL the greater the rc · urce · th t arc requir d in tenn. f men. 

m nc. nd m tcrial . ·Th take· are therefi rc mu h high r. and ther arc m re things t g 

w n . ·r bl gl\ a gen m1 rcakdo"n of pr ~ect. int small. medium and large leland 

and in•.l9 8). 
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P pul r critique rural d el pment is sub- aharan Africa fo incr a ingly n the 

inadequa ie and in ffi tivene s of large-scale, externally im~ ed, high tc hnol gy pr ~ t 

darn , I 9 . In th ir place, ch Jar and planner ugge alt rnati c appr ache inv I ing 

"de\ el pmenl r m bel \! 
11 Harri on, 1981, tohr and Ta lor. 19 5; Tim erlakc. I 87). he 

que ti n of cale and th imp rtance of mall- cale devel pment project . h m ri of u h 

appr a he are often argued from a platfc rm of the dem trated failing f large cale 

appr a he , and often ju tifi d n the ground that th y repre nt a Jar ite t th 

un ucc fullarge- cale proje ts. 

Thi line f thought i particular! \! ell e tabli hed in debates o er frican Irrigation, where the 

failin f larg - le d el prnen are v .. id ly rehears d (eg. Barnett., 197 : Walla e I 81. 
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\ m d 

n ti n th t it i th n ture f ntr 1 and n t -.al \\hi h i th k ~ det m1in nt 

lailur. 

rt th 

I I w ·cr. larg pr ~ t Y.-ith 1 ng I ad time and maj r c mmitm nt f r urcc ffi r I " r 

c ·t r unit f f\ ice. orman (I that larg projec are \'Ulnerable t the 

nncl limitati ns, 

thnic ntli t. re\ ised regirn pri ritie . ineffecti e p ~e t lead hip. n ' te hn I gy. 

c rrupti n. admini trati\' rgani tion. am ng th rs. lie ad\ ance the pr iti n that ther 

thing m qual, th re are dirnini hing return to proje t ize. It mean th t, etcri Paribus. 

m re a c mpli hed \: ith ten 5 million project than" ith n 5 milli n pr ~ t!. 

2.40 PR JE EME TTOOL 

The pr ~ t man gem nt team n ed t I for their work. me f th t I u ed include 

mile t ne ar chart , antt hart , etwork technique . Pr ~ect durati n chart . rk 

tructure am ng th rs. lwadali (19 found that the ar hart and th pr ~e t 

durati n chart were th m t well kn wn t I in anagement f Ken a Railv.a 

Further. 5 % f th project managers had no e perience in pr ~ t management m ing u e f 

me t I difficult. r e. am 1 the were not aware f ho' t I like riti al Path Meth d, 

P R and R are appli d in the management of project . The ur t wa: and th quicke t t 

di ter i t g and a 1 n w t I unte ted b experien e Or I et.al. I 8 ). 
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Bnt · ct.al ( l 74 al und th f in ulli icnt n t\ rkin t hni ue ·. pr grc · statu. 

re rt. m quate ntr l pr rin ipa.l d t m1inant f t • u.l s hcdul 

\ Crrun . 

2.5 

fhi i th influ nee e. erted fr m u ide the roje t rganisati n. The c uld in lude nature. 

inflati n. litic . pr ure fr m intere group inter alia. nvi nmental en iti i i an 

int gral part fall good project management. It i central t 

rati n f engineering w r · . n ir nrnental alu 

ign, c n tru ti n and 

lipped nt a pr ~ t at gr at 

c t afier it i full d igned, but are a fundamentaJ element in pr ~ect e I uti n. (I tans l ). 

builth me m r 

in the Ia t fi v d cade . F r example. h draulic truclure ha e ignHicant 

en ir nmentaJ impact v hich im e obligations on planners, engine r an manag . Dam . 

barrage and ri er div r ion need careful analysis to en ure minimum en ir nmental intru i n. 

lt i im rtant that where pr ~ t are proposed their environmental implicati n are eri u ly 

c nsid red. xten i ations are correctly de oted to e ablishing geological trata. 

to graphy. hydr l gy. tructuraJ Analy i . acce • relative costs am ng ther . It i e ntial 

that th m ir nmental irnpli atio m ological. ocial. meteorologicaJ anthr p logical. 

ae th tic and ther a ts ar aJso iven consideration in protecting variou effec of th 
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lJ\1 IU • rid I n: ned that con tru ·ti >n had to be h. hcd on a h)dr - lcctri 

pmjc ·tm in ·\, n 1 pr t t . ·ami ( pp ) ar ha • logical lind .. 

'W rlc.J Bank' mid-tenn appraisal fTer a di coura •in • picture >f th \ ia ility and 

replic ilit) f th ura l.:.xperi n rid Bank. l 5). In t hnic I tcnn . it i · I ar that the 

il fth project area were a n c n traint re ·ulting in lo\\ c n mic returns. 

Political in olvem nt and legal pects bas been highlighted in th attl by en ir nmentaJ 

gr up m u trali again t th building of the rd n bel ~ Franklin dam in 1 asmania. 

d d in d tail in an article Sandler. 1987). A imilar public contr er t k pia e in 19 5 

in ustria a uta barrage a ro the Danube Ri er at Hainburge, d wn trcam fr m Vienna, al 

anal ed y Bandt r ( 1 ). Thi led to ub tantial co t increa c and dela . 

If all th multidi ciplinary en ir nmental consideration are fully expl red and uitably managed 

in th planning stage and acted upon before the project hits the drawing ard, a pr ~cct vtill be 

pr duccd " hich \\ill benefi ial. not just by me ting the user needs but al 

be eri usly at odds with it n ir nment. 
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3.1 

Ad 

H DOL 

ign of the cro - nal t. pe wa t d ~ r thi tudy. lhis 

th aim of th tu ) . at a point in time i d ribe ertain iated 

\\ith ubj ·t populati n l e timate proporti ns of th populati n that e hibit th 

hara t ri ti . and t disc ver the as iation am ng different varia I . \! hi h ar bj ti 

\ ith d ripti e tu 1e mory 1985. PP 68). 

d pled in this study becau e f th re ur e and tim 

c n traint \ hich th re arch r fa ed. However. dHferent project wi thin the Ministry f Water 

Rc urcc w r used. 111 pr ~cct tudied and lh method f anal i u d houl p rmit the 

finding tained to generali ed fl r the publi e t r pr ~e ts . 

. 2 p p 

hi tudy w c nduct d at th 1ini try of Water Re ource t identif fa t r which are 

criti al in pr ~e t c t rrun . The focus \\as nth e proje ts that w r n t c mpl ted within 

h ic prin iple f g od project management and c t c ntfi 1 

remain th ize make no difference. ali n make n 

difTeren e. Th . in thi tud • the researcher ught to identifY th e facL rs ntributing to 
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proj overrun in all Pr ~ect. at th \ltini ·try f Wat r Rc · urce 

ln\'c tm nt Pr gramme that are funded by th vernment f Kenya . 

1 1ini tf} • L tern 1 Pr ~ect funded by Finland. eth rland ·. Italy. Japan. D nida am ng 

the . The ph.i to phy and m hani of pr ~ect c t ntrol are basically th same. no matter 

h \\ mall r large, ur pr ~ect. mall or large. meticul us preparati n and planning i · th key to 

ucc , ful pr ~ect c ntr I. That is why th tud) fi u d on all vemment 

t which are development pr ~ect identified thr ugh the Budget Rati nali ti n 

Pr gramme. 
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tP 

ted an an l) ed fi r th ri 19 4 l 1 . 1 hi: peri was ch n 

lik I) t find th wh parti ip ted dir tl} in th pr ~eel and ar 

~11 \\ rking t th . lini try t Water Re urc Reports fr m th 1ini try indicated in 

ha ter rw had it that 5 4 pr ~c c untrywid w re m mpl tc in e l 2 du t lack f 

fund . hu . the peri d w n id red enough to find a r na le num r f r ~ect [i r thl 

tud . 

li t f pr ~ t fr m the Public In estrnent Pr gramme i alta hed at the ba k as ppendix. 

overrun nt of Ken a Pr ~e t c vering the stated period l tailed to di tributed as h wn: 

orth ter Province ~ -< 
a t Pr vince "' 5 

~ 

' ntral Pr ince eft 5 -
~ 

Rifi Valle Pro ince 
0 

6 

tern P 
"'fl 

5 me z 
~ t m Pr in e • 4 -~ 

uth ·anza Pro ince 4 -
air bi 

--
t I 6 

judgemental sampl f 32 proje t was elected. Personal judgem nt was u d l n ur that 

the ampl reflects the pr ~e t \! hich \i ere executed in diffi rent 1 cati n and whj h are 
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tcri l \ rruns. I 10\ ever. th maj r pr blcm t thi tag v. th t all 

parti ularl) th tual c t incurr d btaincd. 

tt mpt t in lud additi nal pr ~e fr m earli r peri d n t in the li t C ilcd they were 

unkn \.\11 th p pi \ rking there \! ho did n t particip te in th m. lh li t le t d 

con. titut d 2 

3.4 D L 

Primlll) data ' c lie t d thr ugh a questionnair and interview r m pr ~ t participant . 

Tit qu ti nnairc ,.., If admini tered to participant in each pr ~e t mpri ing Pr ~ect 

upervi r and other pr ~ect sup rt tafT. The r archer with the help f 

the De put ire t r, ater e\ elopment explained the purpo e f the tudy t the respondents 

and arrang ment \ ere made n the time t admini ter the qu ti nnair anti intcrvi " at the 

ater Re urcc Head quarter . The que tionnaire v as d el ped fr m th piJ t 

ini try of V ater Re urce confirming the existence of pr ~ect c to erruns. Th 

informati n fr m thi tudy w important in understanding the fact leading t pr ~e t c t 

o erruns and was u cd t prepared an in-depth structured que tionnair ~ r thi · tudy. Th 

u i nnaire had only n part containing -o question . sample que ti nnaire i tta h d at 

the ack as appendl. Th e que tions ought infonnati n ab ut th maj r fact rs 

contributing L pr ~e t c rrun as btained from the pilot tud . They in lude:-
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a I.)' in implcm mati n du to d la)'ed a;m nt to c mtrc1 r , O\ rs envir nm ntal 

b d '' ather, and inappr priate dc:ign · '"hich later n caus \ariati n t the 

w rk. 

b P liti al int rfcrcn ' hich at time cause erratic e ten i pruj ct . 

d Ia · in deci ion making. 

e) ntract n n-perfi rmance forcing tennination of contract and r tend ring. 

f) The c t element m mg fluctuations m currenc during pr ~ ct cxe uti n and 

inflati n. 

Th re ked t indicate to \ hat e tent the factors c ntributcd t pr ~eel c 

o errun where n extent at aJI ( cored 1 and Great extent c red . 1 hi wa t btain 

informati n fi r bjective num r ne. 

The questi nnaire wa tru tured as t obtain ease of administration, ease f mprchcn i n 

by there ndent and bjecti ely measurable reliability. 
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p ' rc c ndu t d '"ith em r Pr · c t 

d Pl'1lJ t 1ana 

1 ial 

rl\ 

put. Dire t • \ at r 

n \ . re app a hed l 

d 'el p tratcgi n the b ·i · f the ritical fa t d termin d that ill minimi e pr ~ect c t 

v mm. in futur •. 

ndary data wa al d in thi stud . ffi ial pr ~ t re rd. w re . amin d a a our e 

f data r lating t pr ~e t c t • ch duJes and pro L m cxperien cd in th pr ~e t executi n 

uch re rd in lud d pr ~e t progre re rt and e\ alu ti n re rt . 

.5 IDI REM 

Tote th alidit ofth al u din the que ti nnaire, a alidity te twa carried out before 

collecti n o th data. 1 he data in appendix 3 was ubjccted t ti e pr ~e t participan \i h m 

the re earcher knew had mu h experience with the 

con ersant with lh 

mment f K nya pr ~ec and were 

general infl nnati n n the tent f 

actors t c ntribute t c rruns. a coring pr edur was u d 

(table 1 . 

The reliability f the m urcment ale was te ted usin the c ffici nt alpha hown m 

appendix 3. efficient lpha range between Z ro and ne. alu f 0. r le 

onsidered unsati fact ry whi le a alue abo e 0.6 is considered ati fa tory. In general the 

construct were found t be id and reliable. 
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16 

I he data ndaf) ur \\as anal d u e r de riptivc stati ti 

pr rti n and percentage . Th e. plain d th lh t "'. 11 tartcd n hedul . n t 

and the problem ex peri n ed during e. uti n. 

Furth r, thre hypolh i were test d using the tudent t-<ii lribut1 n tali ti . Th t-di tributi n 

u d in thi tu(· wh re th sample ize i l than 3 and the pul ti n l ndard de iati n 

unkn \\71. h umpti n w that the pulati n v as n rmal r appr imal ly n nnal. 

fe t tati tic = l 1 ul cd = X - Uo 

..Jn 

Thi valu f t- tati tic i c m ared with the table alue f toe, n-1 degrc f freed m . 

sample f th t-di tributi n ta lc i atta hed as appendix 4. 

Where, x = sample mean 

n = sampl 1~ 

= sample tandard d iation 

« e el f ignifican e 

Th alpha (ex: in this tud ' as 0.0 I or 990/o le el f confidence. 
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fhc hy the in thi tudy wer : 

I) ull h th 1 : 

Item ti e h the i : 

11 ull I Jypoth I : 

ltemative h p the i : 

IU ull Hypothe i : 

Alt mative J ryp the i : 

n a erage the ini try )f atcr Rc ·ourc pr ~ec ulrun 

th ir budget c l e timatc y 50% r m rc. 

n a erage the 1ini tf) f \\' tcr R urcc pr ~ ct 

outrun their budget le than 5 %. 

The mean difference of the budgeted r ~c t c t and the 

a tual costs incurred i greater than z r 

The mean difference of the budgeted pr ~ect c ts and 

the actual costs incurred i le than zer . 

one of the identified critical fact r w ignificant in 

the pr ~ect total co t. 

me fthe identified critical fa t r v ere ignificant in 

the pr ~eel total cost. 

The qu tionnaire analy ed using Fact r analysis. The factors that were c n ider d m 

important t pr ~e t c erru are highlighted in order of importance. There earchcr applied 

factor analy i to th t of data to identify which factor were con idered imp rtant by the 

re pond nt . The primary g al f factor analysi i to reproduce as accurately a pos i le 
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riginal int rrclati n m tri · fr m a .mall num r hypoth li al f t \\hi h riginal 

\'art I arc lin arl rei ted. arimax tati n w mpl y d n th initi I fa t r m tri t 

1mpr , . f the data.. Th mo t mm n pr cdurc in fi l ran ly i t 

. ·inglc ut ~ rea h f t r th e ariable having the hi he ·t I ding in • Jut luc. 

r per nn thi an ly i 

.6.1 . R 

a t r analy i empl y an ad anc d form of correlati n anal i a numb r f 

tatemen . The pu e of thi analy is is to determine i th th eral f the 

tatement are highly orrelated. If the repon e t three r m re tatement arc high! 

orr tal d. it i belie ed that th tatements measure me fact r c mm n t II f th m 

( hurchill. 1 83 . 

. 6.2 

ere ar thr tep m a tor analy i sol uti n:-

1. id nt-ify a et f c rrclati n between all combinati ns of the aria lc f int re t 

int n all cal d input varia le . 
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'I e lr3 t a · t t initial fa t fr m lh rrclati n m trix deYcl pcd in the fir t tcp. 

and 

: 
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p 

D I 01 

total f 6 qu tionnaire. w r i. su d out The 1i II " ing anal i was a d n 2 nses 

from the r ~ect arti ipant . Th n lea e . Thi was 

a 90/o re idered good to all \: the c mpl ti n fth tudy. 

Thi cti n i di\ id d int t' part . Part one i th analy i f pr ~ ct c . ch dule and 

problem experien ed durin the project execution. It i ummari ed and pre ented in term of 

proporti n and rcentage . ndary data from 2 pr ~ w u ed. Part two i pre nted 

using Fa t r analy i . 
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41 If 0 orR o 

fa le 4.1 P ~ t c t 'errun . 

PROJECl }'; Mf· BUOGFT ACTUAL COST OVFRRUN 
('OOO'K.£ cooo·K£ (o/o) 

n tru ti n of Wat r Suppl . . 
Garisa 10600 13100 23.59 
Lamu l)J_ban 2_QQ_Q 36QO 80 
K.igumo 5400 7800 44.44 
Kipiripiri 482 522 8.30 
Moyale 850 11 50 35.30 
Athi-Rivcr 500 750 50 
Tigania 850 1200 41.18 
Isabenia 800 1080 35 
Sigor- Longisa 2330 2660 14.16 
Masiro 460 510 10.87 
Fort Ternan 500 .68_3 36.60 
Ainbkoi 900 I~OQ 77.78 
Sacho/Remo/Kabasis 985 1172 18.90 
Timboroa 360 434 20.56 
Lugulu 120 150 25 
Juja 2000 3110 55.60 
Machakos/alanzoni 2208 3063 38.72 
MeruTown 605 860 42.15 
Marsabit Tov.n 2450 2900 18.37 
Njoro Kubwa 170 279 64.11 
Kiserian dam 3241 5439 67.81 
Thuku Borehole 869 11 39 31.07 
Ndia 1046 1352 29.25 
Kibishi proj_ef.t 115 J 65 43.49 

at hm nt c 1 ervati n & 5000 9496 89.92 
Rehabilitation 

Bura Bisp 375 600 60 

ample mean = 4 .85% 
ample standard deviation ( = 22. % 
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I 'I t t h. r< th ·i number n which i n a\ rag th 1ini:tr) f \\ atcr R 

utrun lh ir c by 5 ,~ r m r . 

llo: J,l41 > 0.50 

H": J.lO < . 

ritical regi n \! ill be t < - o1 .2 hence tatcd < -2.4 (fr m Hable ) 

- = 4 .85% 

Therefor . 

leal= ~ 

s/..Jn 

=22. 9% 

=-.:.L 

n=_6 

40.85-50 

22.09/ 26 

4. = -2.11 
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I T RPR ·T JO 

in e -2.1 I i greater than -2.4 5. th null h poth i II . h uld be c ptcd at 9 % le cl f 

c nfidence. It can th n be ini:tf} f Water Re. urce pr ~ec 

outrun their riginal furth r c nfim1 \ hat m t project 

participan had n ted ' ith th e projects. They agre d that m t pr ~ec utrun their c by a 

ignificant mar in but uld n t e tabli h the correct per entag . Th 

project underfunding as th maj r r on v by the proje t c uld n t 

t managers cited 

c mpleted at the 

original budg t e tim te . Thj pr blem led to many pr ~ ct delaying hence n t meeting their 

mpletion date . Re fr m thi Ministry have indi ated that 584 pr ~ t ha not been 

completed ince 1 92 du t Ia k of fund .The danger ari ing fr m in mpleted pr ~ect i 

quite eminent. There ha been fV ater reh l that ha er in om 

parts of the country. Thi has led t deaths of school children and ' ater c ntaminati n cau ing 

water-borne di 

ther reas ns given [I r c to errun in th proj c were en ir nmental i ue . Th e v ere 

external t th projec and c uld n t be ab rbed b the ual 5% ntin nc pr ided fi r 

leading t cope change not in lin with th original plan 

were experien ed e pecially during the general electi n peri d. Bad weath r c nditi n cau ed 

delays to s me of the pr ~cct and thi again con titute the unmeasurable . 
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Iller \\ r • al 

in tribal I 

f vandali m in me pr jctt p rti ularly in m areas inv lv d 

untl}. pr ~e \\ r har ·tcrLcd b delay the tatr 

uJd n t '' rk und r ·uch c nditi ns fin ecurit~. 

E. tra w rk and laim b) ntra t rs were ther rca. n r r the c t errun . The maj r 

rk i the une. pe ted. For exampl .gr und conditi n uld require extra 

e. ·ca ati n n t in the riginal c ntract. This make the c ntra t r to place claim which if n t 

paid lead t implem ntati n dcla) _. 

mmuni ation problem and 

e caJation of c 

r infrastructure in ther areas c ntributcd to deJa and 
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I a I 4.2 I air d amp! 

P\IR 

9 
I 
II 
12 
I 
14 51 
l 1600 
1 1172 
17 434 
I 1 0 
I II 
2 3063 
21 60 
22 29 0 
2 279 
24 54 
25 113 
2 1352 

t and the clu I c . ts in ·urred. 

I 
2 
115 
4 

5 
4 2 

50 
00 
50 
00 

375 
2 3 
5 
4 
900 
985 
360 
120 
20 
2208 
605 
2450 
170 
3241 
869 
1046 

ample mean difference = 751.27. 
ample difference standard deviati n = I 

1600 
so 
.A 
44 
40 
3 
250 
5 

2 
225 

183 
so 
7 
142 
74 
3 
Ill 0 
855 
255 
45 
109 
21 
25 

6 

ii Tote t h the i nwnber tw v hich tate that the mean differen e (o fth budgeted c t 

e timate and a tual c ts ""as gr ater tban zero. 
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II : J.lo < 0 

riti al Rcgi n v ill be t < 01 ,-5 hen 

l ca :ul ted < _.4 5 from t- table) 

ll1eref re , 

i5 = 751.27 

t al = .Q--=...!!Q 

n/~n 

T RP TATI 

o= 1066 

= 

751.27 

n =26 

751.27 -0 

1066 26 

209.06 =3.59 
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in 1. i greater than 2.4 5. th null hy th i "'o nfidcnce 

lc\el. lt an be nclu ed that th m an dlifcren e f th actual pr ~c ·t t aml the budg t d 

• t c ·tim te i greater lh n ter . The re 

udg t d proj cl t can be tra ed quite impl} t a timat 

pcrhap n 

m r (hy 

ontr l. Thi re ulted in m t f the pr ~ having c t \ rrun f 50% r 

number on ). ITective and meaningful p ~e t c t c ntr 1 mu. t begin e en 

bc6 r th d ign tagc and i maintained by proper and ientific co t e timati n and data 

anal. i . Thi h \\ that c t re rting i not cost c ntr I. It i all t easy t e ta li h a tern 

pr ~ect rganisation and admini tration \vtth a regular flow f reports, and th n belie e that 

c are und r c ntr L ually, it i important to ha e a pr ce 

rrectiv action. Thi en ure that any potential di ergence an be tudied and th appropriate 

a tion taken. l11e re ult of acti n taken has also to be ascertained as it c ur if the tern f 

contr I i to be full effecti e. M t f the managers agreed that deJa can be a id d, and their 

fleet rninimi d by pr per proje t c t control. 

urther. the cashflow mu t be in a cordance with the original planning upon which the pr ~e t 

\\-115 appro ed, oth rwi e the I n range prospect '> ill be completely up ct. But t maintain the 

c hfl w within the bud et detailed c st control is es ential. 
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Frequency P rccnt g' 

'ompletcd n 'chcdule 5 19.2 

t Completed n Sch dul 21 80.77 

T tal 26 I 0 

From table 4.3 a ve, 3 .46% of the projects were tarted as ch duled while 61.54% \ ere 

n t tarted a heduled. proj t Manager attributed the d Ia ed tart f Pr ~ects t 

re isions t pe ificati n • ca hflow problems equipment delay and failures, cope changes 

and ad er e ext rnal conditi ns. ther problems given wer admini trati c and dela m 

appro al . uch problem re ulting in delay to project c mpleti n are further a ntuated by 

the failur t appreciate lhe m ncy alue of time. 

able 4.4: Proj ct ompletion hedules 
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Frequ DC) 

5 I .2 

0.77 

26 

th t onl 19.23% of th project \ er c mpl t d a chedulcd. M t f the 

other pr ~e t 8 .77% were n t ompleted as cheduled. hi ~ attri uted t pr blems in 

proje l xecution u h a low budg t estimate cope change and de ign variations, delayed 

pa ment t c nlractor ari ing fr m extra works and claim , influence from external 

en ironmental c ndition and inad quacy in scope definiti n. 

The th r rea n for proje l n t being ompleted on tim , and within udget, \ ere p r 

morale, p or human relati n, p r labour productivity and lack of c mmilm nt b th 

in ol ed. II o the \! e much to and are e en generated b . poor communicati n . 

able 4.5.: P !em experienc d during project e ecution. 
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p blern % 
d 

II. 

dver. c. t mal en ir nm nt 19 26. 

pe han' 21 19.2 

La k in ra tructure p r II 57.7 
c mmunic ti n 

Extra w rk & I aim 7 26. 7 .1 

Table 4.5. ho~ that . % f th pr ~ects were und rfund d. Pr ~ect anager attributed 

c hfl w problem ari ing fr m lack fund . Thi ha led t many 

pr ~ec f fund . Thi has led t many pr ~e t in the Ministry f Water 

Re ource t d lay in their c mpleti n. Reports fr m the Mini try (a indicat d in hapter 

two) indicate that 584 proj cts c untrywide ha\e not b n c mplet d in 1992 duet lack of 

fund. 

were experien ed by 80. % f th pr ~ect . 

ften u h change lead t pr ~eel deJa . Influence fr m ad r e xtcmal en ir nmental 

c ndition includ heavy rain , fl d , and difficult terrain' . lnflati n v a al in luded in 

such c oditi n . The e pr blem were experienced by 73.1% of the proj t . 

42.3% of the pr ~ect ex peri n ed infrastructural and c mrnunicati n pr 1 m . The e v er 

related to deJa ed equipment d li erie and delayed appr al . d c mmuni ati n are 
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ic t > ful pr ~ t man m nt and pl • a \'C un rtant r le in mpl ting a pr ~e t 

·thin th budg t. 

\) ~re c. p ril:n cd in 26.9% f the pr ~c . lh m ~ r u c r c. tr \\ rk i the 

uncxpe ted. I· r in tancc . gr und c ndition calling f r e tra 

th t ha he nd re ult arc pr ~e t dela and cl im fr m th ntr t r. 

4.2 

a t r analy i \ as p rform d n the qu ti nnaire t detem1ine th e fa t r that are riticaJ 

in pr ~e t l \'errun . Th que ti nnaire was structured \\ith 5 n delay m 

implementati n, pr ~ t management pr ~ect envir nment and d Ia in d i i n making. 

tati tical package kn wn a T TWS (Window b ed " a d t analy thi data 

and the r ult r pre ented w 

Al ell \.: 
0 
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1 hi 4.6. atri~ f orrclation o ffici nt b rn en pai of t t m nt 

·1 a I .6 h '' th rrelati n matrix fth fifty ariabl ntain d in th qu ·ti nn ire. n1i 

'' f generating fi ct rs and h '' the intcrc rrclati n am ng vari bl · for high 

c 1rrelati n the number h uld either be cl se t I r -I. l ro indi ate n c rrclati n while 

betw n .7 and -0.7 indicate '·eak correlati n. For example. tatem nt number tw i high!. 

rrelated ''ith tatem nt num r one by 0.9 2. ariable 2 i high! c rrclat d t Yaria le I, 

2. . 4. 5. 6. 7. 8, 9.1 . 11. 12. l 14, 15. 17. 18, 19. 20. 22. 23 and 24. ther aria lc arc 

ncgati ely high! correlated, for example variable 48 i negati cl highly rrelated to ariablc 

I. , and ll. 
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Vari blc 1 2 3 4 5 6 ....... 50 

' mmun lily 1 I 1 I I 1 •••.••••.••. 1 

[ igen Valu 29.4 10.4 5.3 2.6 2.1 , .......... 

01o Varian e 58.8 20.8 10.6 5.2 4.2 0 ............. 0 

Table 4.7 abo e how th initial utput of the variable , commw1ality and igen alue f the 

initial fact r matrix. A tatemenf communality i m rely the sum the quar of it fact r 

loading . he factor l ading as iated with a specific factor and a pecific statement i imply 

the correlation between that factor and that statement tandardized re po 

variabl ha a g d c ntributi n to the fa tors, this i indicat d by l or L %. 

A fact r' eig n value i mer 1 the urn of the square f i fact r I ading . Th table 4.7 

indicate that there are fi e main fa tors. The factors are indicated by igen valu f more than 

I. · igen alu indicate h v well an. gi en factor fits the data fr mall there n all 

the tatement . 

The % variance indicate lh pr rti n of the ariance in the entire et of tandardi ed rc 

c re which i explained by that fact r. For example table 4.7 how that factor Fl e plain 

58.8 percent of the ariance of the standardized response scores fr mall f the re pondcnt on 
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all fifl_ tat m nt . • adding the e figure [i r the five fa tors. one . c th t th fh Ia t r 

t geth r e. plain 2 .8 + 1 .6 -.2 4.2-99. percent fthc arian e in the entire et f 

th • r pon e data. fhi figure can be used a m ur of how well. vcrall. th identified 

f: ct rs fit th d ta. In general, a fact r analysi that ace unts for 6 - 70 rc nt or m rc f th 

t tal \arian e an con idered a good fit to the data. 
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29 0 817 ·0.478 0.182 0.269 0 085 
30 -0.021 0634 0.182 0.669 -0.127 
31 0 269 0.937 0.1 I ·0.231 0.020 
32 0 OJ 0.072 0.166 0.983 0 031 
33 0.513 -0.451 0.658 0.313 0.193 
34 0.923 0369 0.104 -0.030 0.020 
35 0.984 0.157 ·0.021 ·0.860 0 028 
36 0.796 ·0 105 0.436 -0.406 0. 05 
37 0 856 ·0 319 0.247 ·0.323 0 2 6 
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39 0 86 0447 -0.012 -0.127 00 0 
40 0905 ·0 237 0.298 0. 1 8 ·0.108 
41 0 8 9 ·0 214 0363 0 176 ·0 127 
42 0 819 0193 0.417 -0 .399 0 125 
43 0409 0 513 0.374 0.629 0 287 
44 -0. 81 -0666 0.635 0 532 ·0 060 
45 0.51 8 -0453 0.655 0.061 ·0.010 
46 0.931 0 138 0 246 0.406 0.157 
47 0394 ·0.098 091 4 0.088 -0.034 
48 0034 0.072 0 983 0.3 13 -0.279 
49 0.655 0 518 ·0 453 0.491 0.381 
~0 0817 ·0.469 -0.0 3 0.092 0.241 
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I t rs an th tat m nt' tan re . I hu . ta lc 4. ·h \\ that r t r I 

hi •hi) rrelat d -. ith the re tat mcnt .77 

rr lati n .. ·t tern nt 0.914 · rrelati n). tatem nt 4 . rrelati n and tatcmcnt 

th r tat m nt in Jude 9.1 .ll.l2.l4.16.l9.-0.2l.2 .27.29. 4. 5. . 7. J .40.41.4 .46 and 

r t:tor matri 

luti nand 

initial factor matri . V arimax f1 tati n \ · 

btain a final fa tor matrix. Thi final act r matri r pr nt the t rrninal 

th for a pattern and a tru ture matrix with the c I1i i nts repre enting 

both I~ gr i n weight and rrelation coefficient . The 1 ading in a gi n TO\ indi t 

r gre i n c ffici nt of fa l r that de cribe a gi en ariable. 
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'I ahl 4. • h \\ that fa t r n g tit n th d· t fr m t tcmcnt 

L-. .5.6,7.2 .-1.2 .. ,2 .24.2 .2 . .32.41. and ~2 but r lit nth th·r atcm nt. 'lhi · 

indicat tlr t th tern n ar pr babl m asuring th sam 

th t pr \ id id nee that a fa t r e. i 

d fl m th re ult 

th t li d the f the r 

finding 

f th ct nt nt. f the. 

t rgani ati n \: · th 

that a t r 

tw i ag tam nts • J .11.12.1 .16, 17.4 .44.4 .4 .47 and 4 ut r fit n the 

th r tat men . Thi fa tor is learly measuring mething different fr m ther tatement and 

there ar h r n luded the tatemen were related t ovironment. Fa t r 3 i a g d fit nly 

n tatements 4. 27, 29. 31.33. 4. 35. 36 and 40. The a t r wa related t Pr j t 

Mana em ot. Fa tor 4 i a g d fit on tatemen 13.14,25.37. 8 and 50. Thi fa t r 

r lated t th Pr ject Definition. The factor underlying tat ment 18.1 , and 4 wa rclal d 

t Infra tructure and Log· tic . his are hown in ta le 4. 11 
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abl 4.11 

rgani ti n 

·r hi include both the f rmal rganization stru ture . contra tuaJ relati n hip . tem f 

inf rrnati n n wand c ntrol p dure . and al o infi rmal patterns of w rking r lati nship. ood 

c mmunication. 

I. ntractor wh were paid for sub-standard ' rk 
ntributed to c t verruns 

2. ontm tor p id before doing the work contributed to cost 

5. 

errun 

Termination f ntracts and retendering contributed to 
c t erruns 

ela ed payment to th 
erruns 

ntract rs contributed L c t 

6. elayed payments t sub-c ntra tors contributed t co t 

o rruns 

7. layed pa ment to consul tan contributed to c st 
rrun 

2 . proje t team that d e n t w1de tand th ir role on the 
pr ~e t I d t t verrun 

21. P r upervi i n f proj ct tasks led t co to erruns 

22. ack f commitment of pr ~ectleade led to cost verruns 

2 . ack f th nece sary authority from management led to 
co t erruns 
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A . L d.. manng m m upport contribut d t 

41. 

lay in deci i n making nlributed to 

mplc p ~e t tartup contributed to c 

i handling of the pr ~ect activitie c ntri uted t 
erruns 

onupt practice ·within the project contribut d to 
erruns 

Fa tor 2: n ir runent 

t 

The weather c nditions heavily contributed to cost o erruns 

9. The ature of the terrain c ntributed t cost o erruns 

1 . Politi al interference during project definition led to cost 
verrun 

11 . P litical interfer nee during implementation led to t 
v rrun 

I 7. e f I efficient equipment contributed to c t o emms 

43 . High inL re t rate c ntributed to pr ~ect co to erruns 

44. n tabl curr n y e change di paritie contributed to co 
erruns 

45. piraling lnOati n contri ut d t co to erruns 
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4 . alati n in the t f quiprn nt ntributcd tu ct t 
vcrrun. 

47. L alati n 111 material c ntri ut d t c l 
vcrrun 

4 . ' alati ninth c t f' age c ntributed t t vemm. 

a tor 3: Pr ~e t anagemcnt 

4. elccti n of po r ntractors contributed to c t overrun 

27. P r d 

29. any stag of de i i n making in olving pr ~ect matter 
ntributed t c 

3 1 . 1 nger on tru ti n ri d led to cost o erruns 

33. ailure t u e pr ~ect management tool e.g. antt hart 
PM. Mil ton hart c ntributed to c t verruns 

34. lmprop r u e f project management tools contributed to 
co t overruns 

5. n lear pr ~eel bjeeti ontributed to pr ~ect c t 
o errun 

3 . nclear pr ~eet dir ctions c ntributed to project t 

o erruns 

40. La k of monit ring and e ntr 1 c ntributed to cost o enuns 

D FINI I 
The ariati ns in de ign ntributed to cost o ernms 

14. ·n1 rcwor in pr ~ t acti itie contributed to co t 
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v rrun 

2s. r n tru ti n deJa) led t c t O\'enun 

37. ptimi tic budg t eel n limited te hnj I dcfiniti n 
led t t overrun 

3 . nreali tic udg ts ntributed to pr ~e t c t verrun 

50. ·ailure to learn f"f m past mi takes contributed t c t 

errun 

F C R 5: RA TR TURE LOGI TI 

Thi relate to pr vi i n of ad quate facilitie . utilitie , equipment. c mmuni ati n to 
accompli h the proje t 

18. of unskilled or properly trained Labour contributed t 
c t erru 

19. a k of ufficient manpower t complete the project led t 
st o errun 

39. a k f commitment t the budget contributed to cost 
erru 

49. erall lack of imilar experienc contributed to c t 

erruns 

iii T te hypolhe i num r thr e that none of the identified fa t w ignificant in the 

pr ~ect total c t: an a erage c t anal sis of the 26 projects was used a indicated below. 
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Initial 

D i n and fngin ring: 

ite uper i ion : 

uipmcnt and ' ivil ·ngineering: 

nstru ti n and hit ~ ngeering : 

C nuni i ning : 

In uran and urantee 

otingenc 

erhead : 

11o: J.lO ~ .50 

11 : > .50 

ritical regi n will be t < - 01 

sample mean x 

ample tandard de iati n 

hence) reject Ho 

ift calcul 1ed > 2. 96 (from Hable 

;{=11.1 1 = 10.24 
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J>r ~ t 

= 11.11 

= 10.24 

n = 9 

I tal st(%) 

1.5 

7. 

4. 

28. 

2 

3. 

6. 

25. 

100. 0 



ltcrefi re. 

I = 

: ..Jn 

TN RPRET 

.LL!l 

3.41 

11.11-0 

10.24/ ..J9 

= 3.25 

in e 3.25 i greater than 2. 9 reject llo and conclude that at lea t some of the identified 

critical factor ' ere ignificant to project t tal costs at % confidance le el 

Thi further confinns that th e factor contributed t the project c t o errun . II wever.e en if 

it be omes apparent as the pr ~ ct de el p , that the e pencliture i g ing t be ubstantially 

greater than ' as first envisaged,it can xtremely difli ult to av id that e tra expenditure.! f th 

the m ney i n t pent there i the ery r a1 dang r that one i left v ith a partl c mpletcd 

pr ~eel of no real ,·aJue to anyb dy. thi po ibility emphasize th ital importan e of adequat 

c . t c ntr I in light of the critical factor le djng to c t o erruns. 

Proj t Or ani ation. 
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ru e t.al. 1974) found that fun ti naL rather than pr ~c tizcd, pr j ·ct lr ani atiun 

d t rmin nt t and chedule erruns. Thi r ult in pr ljcct rgani • tion \\here th rei 

lack of pr ~ t t am g al mmitment. lack of team pirit. d ci i n dela ' nd en c of pr ~ t 

mi ion. 

M l pr ~ t participant agreed that unclear pr ~ect ~ective and directi n w re the 

tronge. t barrier to project team perfonnance. Go d . uccc ful 

pr ~ect mana ement and pla an important role in completing a pr ~eel n time. and within the 

budget rris and Th mp on 1 87 highlighted p r c mmunicati n a a c n traint nth 

management the Bura project. hus a key element fi r effecti · ntr I i timet e aluati n 

of potential co t and chedule hazard and the pre entati n f the e e aluati n with 

recommended olutions t project management. 

nYironm ent. 

his i the influence e. crt d fr m ut ide the project rgani ati n. n ir nm ntal en iti it 

is an integral part of all g od pr ~ect management. Other than th cial, e gi al and 

meteorol gical aspe t f the n ir nment. political invol ement wa ited a' a maJ r 
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influen e n the planning and implementati n f m t f th 

u tantial o t increa and deJa . 

Project anag mcnt~ 

D1i • h · lec.J t 

Bn1 e et.al I 74 f und the u e f insufficient n tw rking te hnique . pr gr 

inadequate ontrol pro dures as principal determinants f c t and chcdule verrun . t the 

inistry of Water Re urce most of the Project Parti ipant wer n t v ar f h w pr ~e t 

management t l like net\ orking technique are applied in the manag m nt of projects. 

The rei n the ontractors program of works .. 

Project Definition 

This is a suring that the project is pr duced to tedmical specificati n. n the time and budget. 

he pr ~ect participants highlighted changes in design as the principal determinant f c t 

and sch dule verruns. his i mainly due to political in olvement leading t erratic 

extensions during pr ~ect execution. Bruce et.al 1974 al found undere timate , 

inadequate change pr cedure and o eral l lack of imilar e perience to I ad t co and 

schedule overrun . 
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Infra tructur and Lo~i ti 

Thi relate t pr \1 1 n ad quate facititie . utiliti . quipm nt and ommunicati n t 

ac ompli h the project. it r quire management up rt f th pr je t [1 r all cation f 

uflicienl re ource (finan ial, manp wer. time tc . Bruc et al. (I 74) [! und chedule 

overruns t be au ·ed b Ia k f commitment t the udget and h dul am ng other thing . 
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I 

Thi tudy ' carri d ut t ach.ie e certain bj a t ut in chapter nc. he 

conclu ion deri ed are r ent d in wnmary in this n. 

n a rag the pr ~ect outrun th ir riginal t tim te 0% r 

m re. hi " a attribut d to pr ~e t underfunding leading t mpleti n d Ia . The danger 

po ed by incomplet pr ~ects cann t be undermined. There ha e be n a f b rehole in 

the country that are inc mplete. This has led to death f ch l hildr n and ' ater 

contamination r suiting in water-b me di ease . 

In uch case . the pr ~e t fail t me t their primary objecti e f r i ing afe drinking water 

to the beneficiaries. Lack fan ad quate clean water supply i n t nly an in n enience to 

the development in the area, ut aJ a most serious con traint fact r t th d el pment f 

thi nation. Thi further c n trains the governments bje ti e t pr ide the entire 

population with the ben fit fa afe " ater upply by the ear 2. 

ther maj r reas n for th c t o errun were ad er e external en ir nmental c nditi n 

vandalism. e tra w rk and claim . lack f infrastructure and p r mmunicati ns. It i , 

h wever, imp rtant t tre that the continuous dela in the implementali n f uch 

de elopment pr ~e t tend to fru trat the beneficiarie . When a c mmunity i infl rmed that a 

water project or any pr ~ect f r that matter is to be constructed, the expectati n is that it sh uld 
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b ~ tarted immediat I_ with ut unn Sat) delay. d Ia} fi r th ru ·trat d b ncticiaric 

' ath lie hur h 

ha c me t the aid f u h benefi iarie b funding u h pr ~c t . fhi h, · mad me 

proj cts by th time they are c mpleted unp pular with th int nd d cncft i ric and rc ult in 

underutilizati n if n t complete abandonment. 

It L imp rtant t ba e a proce s of e aluation. folio~ ed c rrecti c a ti n. This en urc 

that any potential divergence can be tudied and the appr priat a ti n tak n. 

The finding furth r re eaJ that most projects were not tarted a h dul d and deJa cd in 

completion. uch were the project characterised by p or communicati n . pe change and 

design ariations low budget estimate and external ad er e condition . 

The tudy revealed that a number of problems were experienced during pr ~eel e. ecuti n. 

These were pr ~ect underfunding, scope changes lack of infra tru ture and p r 

communications, extra works and ad erse external environmental condlti n . 

The e problem contributed to proje t delay leading to cost o errun . 

effort t contr I o t i requir d throughout the life of the project. Al o. the initial c st large 

et hould be een as a challenge t be beaten. 
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The re ult f the fa t r anal i that lh m t imp rtant fa tor th t c ntri uh: t 

errun the pr ~e t rganizati n. hat i cr ating the r latliJ.ati n needed t 

exc ut thi include both th fi rmal rganiz ti n tructurc . c ntractual 

relation hip . f informati n flow and c ntr l pr edur . and al: inf nn I pall ·m 

f '" rking r lati n hip and c mrnunication. 

rganiz.ati nal pr blem ba e been experienced in pr ~eel envir nment. and thi ha lead t 

e alation in co and time in the Ministry. To pro ide atisfactory teerman hip to the wh I 

pr ~eel pr c . eni r Management sugge ted: 

i) Ad quate per onnel policy for the entire pr ~ect life with pecial attcnti n n 

the part of participating departments to ensure availabilit and r intcgrali n 

afierward . There hould also be an adequate p !icy f r cruilmcnt. selecti n 

and training for effecti e project management. urther. there i need ~ r 

de cl pmenl t experti e in the organization t c ntinue the t 

transfer pr ce s b y nd the bound of de elopment as i tanc pr ~ ct an tim 

frame . 

ii d quate rganizati n tructure: hi in particular mean a r lati cl nat 

pr ~ t rganizati n in ' hi h there h uld be place for c n tant hange. 

1V . tTY f 
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111 d quat c upling f the differ nt d i 1 n cir uitl within the bu au r 

'' ith regard t c n tru tion c t . p 

) e ment f time, o t and uality. he t taJ project w rk mu t b plit up 

into a number f manageable part and the parate I mcnt · 

c n tantly ynthe ized. as the re p t nd t . th ri k 

and to treat u as econda.J) . 

There i need for etting up of co t reduction unit e pe iall 

con tru ti n accounts for a substantial proportion of th exp nditur . Thi 

howe er, d truct from the quality of the work. 

ln this a it i expedient to carry out en itivity analysi in which certain term c n 'lructi n 

pr ces es are c n id r d in terms f their consequence for time, 

of c mputer pr gram . 

ternal u iting 

and ri k with th aid 

e hni aJ audit mad in consultation ' ith expert in rea e conftden 111 

certain lution . In addition a periodic management audit may be h I . 

i) d c mmunicati n 

80 



<.1 mmunication are b ic t 

im rtant r le in ompletin a pr ~ 

ful r ~ t m na 1em nt and play an 

n tim • and \: ithin udg t. P r 

c mmunicati n ha en a maj r barri r t elTe th t am dcvel pmcnt etli rt . 

nu ha often result d in unclear proj t bje ti e ' ntr I and 

bj cti e p or pr ~ect control and rdination, and un n -.: rkf1 ' . 

Th re has to b an integrated whole, including not only the c n tructi n team n ite, ut als 

the home office taff c ncemed with design. engineering, pr curement. expediting and the 

fmancing of the project. Th members of thi team belong t a wide rang f di ciplioe and 

ha every di erse functi n . With their different backgr und engine ring, buying. accounting 

- all radically different in concept. effecti e communicati n is a mu t for proper project 

control. 

The second factor i the nvir run nt. The environmental en iti ity is an integral part of aU 

good project managem nt. atur , inflati n~ politics. pre ure fr m intcre t gr up . ri ks and 

other uncertainties. ha e t b e aluated through di cus ion, from the ie\.vpoint of the 

arious agencie in I ed. su h as uppliers, standard equipment end rs. engineering 

contractor constructi n ompanie • utility owner and go emrnental auth rities. or example. 

Dams. barrage , and ri er di er i n n ed careful analy is to ensure minimum environmental 

intrusion. 
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Th ini 1:r} en ure , ten i 10 tigati ns are c rre t1 de t d t ta li bing gcol gi al 

trata. topograph . h 'dr I g • tructural analy i . a c and ther relative t u n project 

propo aJ. 

The estimate has to e examin d item by item fr m tb e raJ vi wp int . and the ri k 

quantified in discu ion, and with the as istanc f th xperts in the particular field. ' her 

po ible. in area of ignificant ri k. such as in relati n t ne rcgulati n . a con en u • f 

pinion from a number of exp rt in the field should be taken if p ibl . 11 those pini n 

ar then consolidated. and co t parameter set. This pr babili tic coste timate hould a" aken 

management to the fact that they are dealing with an e timate. and an e timate with a ery 

wide margin of error. at that. 

Another aspect is that thi appr ach higWights the critical co t areas, helping to pro ide 

"warning signal ". It i always pos ible perbap by speeding up w rk in tho e area t 

mitigate against the grov ing c t. If expert opinion i u ed intelligent! . there will be 

omething far more reliable lban a c ntingency. 

Inflation forms an imp rtanl el ment in the c t de elopment f pr ~cct . ll1e longer a project 

take . the greater the chance of co t overrun, moreo er: any e tra work involved is also hit b 

inflation. It was found ad vi able t agree at the start of the project n price compensati n 

procedures o that suitable pr n can be made in the budget. 
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The maj r emir nm ntal chall ng i to a' id ex ive regul tory c L it inhibit gr "th. 

redu e pr du ti' ity, r train inn \ation and infl te ~ c ·t . It w 

the best wa f e uring reas na 1 ne in thi ph r 

cooperate with the appr priat g verrunental b die . 

results i b th n ible and rea nable. 

k an. and very p rtunity t 

a to n urc th t th I gi lati n that 

Tbu , if all the multidis iplinary en ironmental c n id rati n ar • full xplored and uitably 

managed in the planning stag and acted upon be ore the proje t hit the drawing board. a 

project will be produced which will be beneficial. not just b meeting the u er need but als 

one which will not be eriou ly at dds with its en ironment. 

The third factor wa pr ~e t manag ment. This included the pr ~eel ele tion. cheduling use 

of project management tools, m nitoring and control. It • as [i und U1at m t f the project 

managers and other pr ~e t participant need to be trained for them t appreciate the tools and 

techniques of managing apr ~ect. I o. there was need t train p tcntial managers that they 

can be equipped' ith the nece ary kill f project management to n ure pr perc rdination 

of both human and non-human r ur 

TI1e project management t I h uld be u ed that give b tter and accurat project i ibility. It 

was uggested that t I u ed h uld take care of the routine w rk and gi e m re time fi r 

planning, analysis and anticipating. 

83 



a " 0 ontr J during th implementation f th projc t i ' m ~or au e r failure. 

feedback tern h uld de i ned that tb · c ntr llcr' kn \\ at an} p int in tim \\h ther 

the proje t i ke ping to t targ t . 

The fourth fact r i p ~e t definiti n. Thi i as uring th t th r ~c t i pr duced t t chnic· I 

ification. on time, and in udget. It" as sugge ted th t a mplct d finiti n of the' rk 

re uirement sh uld be pro ided. cti e planning and implementati n of project cann 

be accomplished with ut a mpl te definition of the r quirem nt . A c mplete definiti n f 

project r quirements must inclu :-

• 

• 

• 

ope or tatement of work 

p ci fications 

hedules gross or ummary 

The cope of work identifies the g aJ and objective " hich are t be achie ed. If a funding 

con traint exist . it \ as ugge ted that this infonnati n might aJ app ar in the tatement f 

work. i interpretation o th tatement of work were found t lead to e ere co t overrun 

and hedule slippage . 

he ond major item in the definition of the requirement wa th identificati n of the 

p cificati n if applicable. hi i becau e pecificati n Ji nn the ba i fr m which man-

h ur , equipment and material are priced out. mall change in a pccificati n has b en 
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found to caus large c t rrun . Where u h tan ard tc m m have t du • ted 

gue e bas d up nth e timat d gr c f difficult . 

Th third item in th id ntifi ati n of the r quiremen i the g.r hedule. ln tunmal). the 

gro schedul identifie the rnaj r mile tone of lh pr ~ ct and in lud u h it m a tart 

dat . end date, ther maj r mile t n acti ities. Data it m nd r p rts. 

The fifth factor is lnfrastructur and logi tics. It wa ugge t d that adequate fa ilitie . 

transportation, ommunicati n and other utilities hould b pr id d to accompli h the 

project. 

t increases in pr ~ect are alm t in ariably related to chedule li page. so trict de ign 

hange control procedure are ital and adequate funding h uld e pr ided. he element f 

uch pr ~eels are so closely related that if ne of them fails t achi ve the cheduled objecti e. 

then probably the entire pr ject is in jeopardy. 
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Th ke t effe live pr ~e l manag m nt n any pr ~ t lie in l ad r hip. t g th r ~ ith the 

tnn ative kill and d dicati n fall the pe pl in\' h d. Su e ful mplction a 

pr ~e t within th all ted time nd budget i · p ·ibl . ut c mpre i\'e t am ~rr rt 

is r quired fi r thi . 

-.1 LIMIT IO 0 H 

hi study is limited by the fi ll wing con ideration :-

There were time and udgeting c n traint that made it difficult t u e a surve resear h 

de ign. Thi could ha e examined project from other rganizati 1 It \: · uld ha e been th 

re earch r's interest to in tigate projects irt the pri ate r and probabl u ing 

i riminate analysis compare pr ~ect in this different en ir nment . 

Al , c rrupt practice have b n kn wn to contribute t pr ~ t c t rrun particularly in 

de cl pm nt projects. nfi rtunatel.. fi r thi tudy thi aria le was difficult t 

p rati nalize and c uld n t me ured. 

5.2 OMME DATI R FURTHER RE AR II 

he [! ll wing i the recommendati n for further stud in thi ar a:-

ritical ucce act r in ITecti e project co t c ntr l; 

11 uality Pr gram anagement in Pr ~ect Management in the Public ect r: 

uccess and ailure Patterns compared to Private cct r Pr ~e ts. 
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PPE 01 1 

AIRE 

PI e indicate to what e tent d u nsider each f th 

I. 

2. 

4. 

5. 

6. 

7. 

9. 

t overruns in the pr ~e t .,. hi h . u parti ipated in. 

ontractor ,. h wer paid fi r sub- tandard w rk 
ontributed to co t o errun 

ontractors paid befi re d ing the work contributed t c t I 
o erruns 

ennination of c ntra 
to erruns 

and retendering c ntributed t 1 

ontra tor c ntributed to c to errun 

D layed pa ment t the ntractors contributed t c t 1 
oerrun 

Ia ed payments t 
o errun 

Ia ed pa ·ment to 
errun 

contri ut d t c t 1 

n ultant contributed t c , t l 

e \ eather condition h a it ontributed t c to crrun 

Th ature of the terrain ntri uted t cost o erruns I 

l . P 1 i tical interference during pr ~e t definition led to c 
o erruns 

1 

1 1. P litical interference during implementation led to c 
o erruns 

12. xc i e regulatory c verrun 
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13. The variati ns in de ign ntributed t 

14. Th rew rk in pr ~ t ti itie 
o erruns 

crrun 

ntri ut J t c )st 

15. e f inappr priate materiaJ ntributed to c t \'Crrun 

I . se of ub andard mat rial ontributed to 

17. U ofl effici nt equipm nt contributed to c 

I . e of un killed or pr pert trained lab ur c ntri uted t 1 
c st o errun 

2 

2 

2 

2 

2 

2 

19. Lack of sufficient manp wer t complete the project led t 1 2 
cost o erruns 

_Q _ proje t team that d e n t understand their r le n th 1 2 
project led to co o errun 

_t_ P or supervi ion ks led to co t o emu 

22. Lack of commitment of pr ~ ct leaders led to c t errun 1 

23. Lack of the nece ary authority from manag ment led t 1 
c st erruns 

24. 

25. xc si e constru li n ela) led t ost o erruns 

26. 

28. 0 lays in de isi n making ntributed to cost errun 

29. Many tage of deci i n making inv lving project matter 
contributed to co t 

3 . Pr ~ect rgani ational c mplexity led to co t o erruns 

31. 1 

91 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 



2. 

3. ·ann hart -. 

"4. lmpr per t managem nt t ntri uted t 

"' 5. ncl ar project 
verruns 

ntri uted t 

nclear project dirccti n contributed t 
o errun 

t J 

t c t 1 

3 7. ptirni tic budget b ed n limited technical definition 

38. 

39. 

led t co t overrun 

nrealistic budget ntri uted to pr ~ect co t erruns 

ack of commitment to the budget contribut d t c t 1 
erruns 

4 . Lack of m nitoring and ntr I c ntributed to c t ov rrun 

41. 

42. 

44. 

45 . 

4 . 

47. 

4 . 

eneral Mishandling f the project activitie c ntributcd t 1 
c to errun 

rrupt practice within the project contribut d to 
erruns 

High interest rate c ntributed L pr ~ect co errun 

t 1 

n table currency exchange di paritie contributed to t 
rruns 

pirating lnflati n c ntri ut d to t overrun 

scalation in the co t 
rruns 

c lation in th c t 
errun 

equipm nt contributed to co t 1 

material contributed t t l 

· calation in th c t f ag contribut d to co t ovemms 
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4 . " rall Ia k of imil r c. perien e c ntri uted t 

verruns 

ailure to learn fr m p t mi tak c ntri ut d t 
erruns 
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APPENDIX III 



Ill 

' 
Vali ity · e l ala. 

for a h f th fi 11 wing tatements please indicate t v bate t nt · u c n ider ea h t ba ·c 

ntributed t project co to errun in a proj cl ou have pa.rticip ted in;-

3 = reat E tent 

2 = ' me extent 

1 = o extent at all 

election of p r contractors 3 2 l 

d quate u e f Pr ~eel Management tools 3 2 I 

rrupt pra lice \: ithin the pr ~e t 3 2 I 

dver e n ir nmental nditi 3 2 1 

dequate m nit ring and c ntr I 2 1 

94 



d c mrnuni ati n 3 2 1 

La k of commitment to the budget 2 1 

Table 1: coring Pr cedur 

tatement reate. tent ome e tent No e tent 

p iti e 1 0 -1 

Negati e -I 0 I 

The ta le h " that if a resp ndent ticked great extent for a p iti e tat m nt the re wa 

one. A r p ndent who ticked no extent at all for a positi e tat ment red neg ti e n . 

l o are p ndent v h ticked great extent for a negative tatement cored negati e ne. 1 h 

n wh ticked n xtent at all r a negati e tatement c red ne. A neutral re p n g t a 

re ofzer . 

95 



able 2: Pr ~e t Participant 

4 0.8 

2 5 
.., 5 

4 

5 4 0. 

5 

7 5 

8 5 

T1 tal 38 7.6 

he o erall mean cor i 7.6/8= .95 

In general . the pr ~eel participants respon es were positi e attributing pr ject c 

the po iti cause tated. 

96 

errun · t 



APPENDIX TB.REB ( 3) 

RELIABILITY TEST OF THE MEASUREMENT SCALE 

STATEMENT SCORE 

1 70 

2 75 

3 
75 

4 60 

5 
66 

6 
83 

7 
79 

8 
60 

9 
56 

10 
56 

11 
59 

12 
56 

13 
40 

14 
40 

15 
57 

16 
59 

17 
34 

18 
37 

19 
70 

20 
70 

21 
71 

22 
75 

23 
67 

24 
42 

25 
60 

26 
52 

27 
57 

28 
66 

29 
54 

30 
70 

31 
54 

32 
75 

33 
52 

34 
54 

35 
55 

36 
54 

37 
40 .. . 

38 
42 

39 
37 

40 
59 

41 
37 

42 
34 

43 
80 

44 
86 

45 
86 

46 
83 

47 
79 

48 
67 

49 
80 

so 86 
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sing Spearman's Rank Correlation; 

r= s 
I - 6 (Edi 2 ) 

n(n2-1) 

where r is the correlation coefficient 
s 

R= Ranks is 1-20 



i} r 
s1 

X 

70 
75 
66 
79 
56 
59 
40 
57 
57 
37 
70 
75 
42 
52 
54 
54 
52 
55 
40 
37 
37 
80 
86 
79 
80 

Therefore , 

(for set number one} 

Rank y 

7 
5 
9 
4 

13 
11 
18 
12 
12 
19 

7 
5 

17 
16 
15 
15 
16 
14 
18 
19 
19 

3 
1 
4 
3 

75 
60 
83 
60 
56 
56 
40 
59 
34 
70 
71 
67 
60 
66 
70 
75 
54 
54 
42 
59 
34 
86 
83 
67 
86 

r = I - 6 (692) 
s1 25(25-1) 

= I - 4152 

15600 

~0.7338 

Rank di di2 

5 2 4 
10 -5 25 

2 7 49 
10 -6 36 
13 0 0 
13 -2 4 
18 0 0 
11 1 1 
20 -8 64 

7 12 144 
6 1 1 
8 -3 9 

10 7 49 
9 7 49 
7 8 64 
5 10 100 

15 1 1 
15 -1 1 
17 1 1 
11 8 64 
20 -1 1 

1 2 4 
2 -1 1 
8 -4 16 
1 2 4 

Edi2=692 

=I-0.2662 

.. . 



ii) (for set number two) 

X Rank y Rank 

86 1 79 4 
67 8 80 3 
86 1 86 1 
83 2 80 3 
34 20 37 19 
59 11 37 19 
42 17 55 14 
54 15 40 18 
54 15 54 15 
75 5 52 16 
70 7 52 16 
66 9 54 15 
67 8 42 17 
60 10 75 5 
37 19 34 20 
70 7 70 7 
57 12 71 6 
59 11 57 12 
57 12 59 11 
40 18 34 20 
56 13 40 18 
56 13 56 13 
60 10 66 9 
83 2 79 4 
60 10 70 7 
75 5 75 5 

Therefore, 

r = I - 6(544) 
5

2 25(25 2-1) 

= I - 3264 = 1-0.2092 
15600 

- 0. 7908 

di di2 

-3 9 
5 25 
0 0 

-1 1 
1 1 

-8 64 
3 9 

-3 9 
0 0 

-11 121 
-9 81 
-6 36 
-9 81 

5 25 
-1 1 

0 0 
6 36 

-1 1 
1 1 

-2 4 
-5 25 

0 0 
1 1 

-2 4 
3 9 
0 0 

Edi 2=544 



iii) rs ( for set number three ) 
3 

X Rank y Rank di di2 

37 19 42 17 2 4 
55 14 59 11 3 9 
40 18 34 20 2 4 
37 19 54 15 4 16 
52 16 54 15 1 1 
54 15 75 5 10 100 
52 16 54 15 1 1 
66 9 67 8 1 1 
70 7 75 5 2 4 
42 17 60 10 7 49 
34 20 34 20 0 0 
57 12 40 18 -6 36 
59 11 57 12 -1 1 
59 11 37 19 -8 64 
56 13 57 12 1 1 
70 7 71 6 1 1 
40 18 56 13 5 25 
70 7 66 9 -2 4 
75 5 70 7 -2 4 
79 2 75 5 -3 9 
60 10 60 10 0 0 
83 2 80 3 -1 1 
79 4 86 1 3 9 
67 8 56 13 -5 25 
86 1 83 2 -1 1 

Edi2= 

Therefore , 

r = I - 6 ( 388) 
53 

25 (25 2- 1) 

= I - 2328 ---- = 1-0 . 1492 
15600 

~ 0.8508 

• 
Therefore , then the coefficient alpha becomes the average of 
the three sets of correlation coefficients as shown ; 

2 . 375 4 
3 

=0 . 7338 + 0 . 7908 + 0 . 8508 

3 

"-" 0 . 7918 

388 
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Further, Spearman Brown Correlation is used to obtain the 
internal consistency reliability (r ) 

w 

r w = n (r s) 

1 + (n-1) rs 

= 25 0.7918) 

1 + (25-1) 0.7918 

= 19.795 
20.0032 

N' 0.9896 

From the above, there is evidence ofla strong reliability 
of the scale (0.7918) and1a strong internal consistency 
reliability of 0.9896. 
Usually , a measure with a reliability measure of 0.6 and more 
is considered reliable. 

.. 
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t OIS R1BUTION 

X"MPLE: lo Ond lh Y hJe of I which correspond to 11n ar or.tO In 

\ c· ,_ 

oth tall$ of 
dl lrlbu I on combined, wh n th re r 19d re of freedom, look under the . 10 

column, nd pro d down tC> the 19 degrees of freedom row; lhe pproprtale I 
ue there Is 1.729. 

Area In ixlth tails combln d 
vr.. of 

''••lfom 10 .OS .0~ .01 

1 6314 12706 31821 63657 
2 2920 4 .303 6965 9925 
3 2 353 3.182 h41 5841 
4 2132 2776 3 747 4 604 
5 2 015 2 571 3.365 4032 
6 1943 2"-47 31~3 3 707 
1 1895 2 365 2998 3499 
8 860 2306 2.896 3355 
9 833 2262 2821 3250 

10 812 2 228 2 764 3169 
II 796 2 201 2 718 3106 
12 792 2179 2681 3055 
13 771 2160 2 650 3012 
14 761 2 !45 2.62-4 2.977 
15 753 2.131 ~ 2602 2 947 
16 746 2.120 2 583 2921 
17 740 2.110 2567 2898 
18 734 2 101 2 552 2 878 
19 129 2.093 2539 2861 
2(1 725 2086 2528 2845 
21 771 2080 2 518 2831 
22 717 2.074 2508 2819 
23 71• 2069 2500 2807 
24 711 2 .064 2492 2197 
25 1108 2060 2.485 2 787 
26 I 706 2056 2 479 2 779 
27 I 703 2052 H73 2 771 
28 I 701 2.048 2467 2 763 
29 1699 2 ()45 2462 2756 
30 1697 2 ()42 2457 V50 
40 I 68A 2.021 2423 2 70-4 
60 1671 2000 2390 2660 

120 1658 , 980 2358 2617 
m I ()I sir 'button 1.645 1.960 2.326 2.576 
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