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t o erruns n infrastructur d pm nt pr ~ect during implcm nt ti n 

great hall ng to de loping ountri . Resear h ha fl und that th r 

ar many fa tor 

quality. Thi tud ught to in 

ful c mplet.ion project n tim , bud t, and 

tigate n the factor that ignificantl contributed to 

time and co t o erruns on power projects implem nt d b Ken en aluate their r lati e 

ra.nki ng. and to quantify th ir impac . 

The tud wa based on a que ti nnaire urve am ng p on drawn fr m contract r 

consultant and KenGen, in ol d in the implementation of one r m re f th our 

pr ~ cts in the stud . The re ult togeth r with th empirical data fr m the three 

compl t d pr ~e ts wer pr ent d. 

Thirty-three variables ~ er identified as significant in contributing to overruns. Factor 

analysis revealed eight underl ing factor namely· contra tor inabilitie impr per project 

pr paration resource planning int rpr tation of r quir m nt • work definition 

tim line , go ernment bureaucracy and ri k allocation as ha ing been ignificant 

contributor to o erruns. On ranking government bureaucracy topp d the li t whit ri k 

allocation a shown to have b en least significant. There was also a perception that 

the factors w uld recur on KenGen s futur projects under similar impl m ntation 

en ironment. The identifiable quantitati e impact of time and c t as o iated with the 

factor on the completed proje ts were presented together with overall time and co t 

o rruns on the projects. 

Th tudy led to conclu ion that ther were identifiabl variables and underlying factors 

that contributed to time and co t o erruns during the implementation of the four power 

proj ct . Th e r velation should nable planners to take sto k of past performanc and 

incorporate lessons learned on future projects planning and implementation. The 

ariables and underlying factors ha e potential of recurring in future projects. Therefore 

there is need to anticipate their occurrence and to continual1 de ign appropriate 
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trat gie and m chani m to overc me or minimize th ir potential impa t . ov mment 

bureaucrac was en to ha b n the lead fact r in contributing t the o erruns. Th re 

were time and c t o errun on all the four pr ~ ts led by lkaria II. Ri k as iated t 

the factor hould continually b asses ed through the arious stage of th pr ~eel lifi 

cycle, determined, and appropriate contingencie adopted. 
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P RO TIO 

In ividual . pri at fim1s r public entitie: are continually engaging in a qui ition of 

arious form uch as re id ntial, commercial building h pita!, 

chool in titutions de elopm nt infrastructure like v ater, road , lectricity and 

tel communication. Thes as e repr nt major apital inve tment motivat d by mark t 

d mand or p rcei ed need (Hendrickson and u, 1999 . 

T remain competiti e m profit or non-profit engagem nt th e entiti fi cu on 

pr ces e and procedure that offer alue and competiti e ad antage. Under tanding the 

cu tamer ne d and appropriate! deploying th a ailabl resources in meeting customer 

xpectation offer competitive edge over competitors in pr duct and service pro i ion. 

Thus efficient and effecti e re ource management through appropriate u e of tool and 

techniques in asset acqui ition is criti.cal. Customers ar d manding for b tter quality 

product through efficient and tim ly deliv rie at low price. It is therefore important that 

time cost and quality of constructed facilities are efficiently managed for effective 

erv1ce or pr duct deli ery. The end result will e a ati fied cu tom r wealth 

realization growth. and su tainability to the own r. 

Many proj ct are identified b the entitie planned and implemented. H wever man 

are unabl to m et their time co t and quality objectives. Time and co to errun during 

the project impl mentation ither lead tbes facilitie to theiJ· complet failure by 

b comjng financially and economicaJl unsustainable r fail to meet mark t 

requir m nts . arrutbers et al. 2003 argu that it is cost and fman ial iability that 

make a proj ct feasibl . This study fo used on time and cost, as key ariable 

determining project succes largely dep ndent on other camp ting factor I ariables 

existing in the project en ironment. Oladapo, Pearce and Robinson (2001 · 1994) 

identifi ed political social/cultural technological/infra tructure fmancialleconomic, legal 

and in titutional as broad factors within the project environment that may impede on their 

p rformance. Oladapo (2001 ob erved that, analysi of the key elements of the 
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emir nment c f tabli hing rea nable pr ~e t obj ctive and al 

ghe an eart warning of potential pr blem . li nts wh initiate pr ~ect mu t put in 

pi appr priate managem nt. rgani ational tructure . y tern , and pr cedure {; r 

O'\ercoming th ffect of the en ir nm nt. 

D lays and cost o errun in public ect r in e tment can rai the capital-output rati in 

th sector and else\\> her bringing down the efficacy of inve tments Morris 1990). Thu . 

succes ful management of proce s emplo ed in acqui ition of the e a s ts i to a larg 

extent determined by the amount f re ources e. pend d. tim taken and quality hen 

compared to imilar proj ct . Infrastructure include the capital required to produce 

economic rvic from utilitie like electricity telecommunication and water and 

transp rt roads. bridge eap rt and airports) and i central to promoting economic 

acti ity ( handra. 2002 . 

The Kenyan power system has an instalJed generation capacity of about I ,211 MW 

including 30 MW imported from ganda on non-firm basis with an effecti e capacity of 

98 MW. The bulk of this capacity i hydro-baed (70 per cent) while there tis upplied 

fr m oil-fir d plant and geothermal (GoK, 2003). The 1996 liberalization of pow r 

generation as part of power ector reform aw the entrance of Independent Power 

Producers IPP ) who contribute 173.5 to the national grid (KPL , 2004 . 

Th tran mi sion n t ork compris of941 km of220kV lines 2032 km of 132 kV line 

and 5 0 km of 66 kV lines. The bulk of the distribution netw rk is 1 1 kV line 

compri ing 13 7 8 km. follo-. ed by 5265 km of 33kV lines GoK 200 ). 

Electrical consumption i relati ely lo'> at about 121 kWh per capita. 0 erall, onl 4 per 

cent of rural and 46 per cent of urban households have acces to electricity, equivalent to 

a national a erage of 15 per cent ( oK 2003; 2004). This I el of national penetration i 

very low relati e to an average of32 per cent for de eloping countries (GoK 2004). 

2 



D mand ti r I tri ity inK ny wa proje t d to ro\ fr m 5,026 Wh in FY .. 0"1 4 

to 9 54-G\ h in th FY 2013 ' 14 r pre enting an annual gr \\th rat f5.4 p r ent. hi 

translat d into ab ut I.- 5 M peak demand by 2013/14, fr m about 31 in Y 

_003/04, c rr p nding to an fecti e capacity f about 1,831 MW. Th pr ~ ted high 

growth in demand was based n annual DP growth of 6 p r cent fr m 20 K, 

2 04). The rapid growth in th demand of el ctricity requir n w investment in capacity, 

efficient management of the existing facilitie and upgrade of the aging nes. The e 

r quire huge inve tments of capital by both th public and pri ate e tor. 

ln Kenya public sector pr ~e t are identified, planned and implemented by the 

go ernment mini tries or their implementing agencies in tat corporations. The aims of 

the e proj cts are to impr e the country's infrastructur like health, communication 

nen orks. hou ing energy. and water. Hence. exp ditious implementation to realize the 

de ired b nefit to their us rs is important. However in Kenya, it is a " ell-known fact 

that time and cost overruns are widely prevalent in the public sector project (Mwandali 

1996 Talukhaba 1988 Karimi 1998, and Mu a 1999). Their findings showed that poor 

communication, lack of experience by project manager procur ment delays, lack of 

planning po r infrastructure inadequate re ource lack of motivation tendering 

methods, ariations project environment, poor project definition as being some of the 

major contributors to time and cost o erruns. 

imilar ob ervations ba e been made in developing countries like Indonesia aming et 

al. 1997, Labanon (Mezher and Tawil 1998). India (Morri 1990· Pi llai and Kannan 

2001 igeria Mansfi ld et al. 1994 Vietnam Long et al . 2004), epal (Manavazhi 

and Adhikari 2002 and igeria Aibinu and Jagboro 2002). Thailand as a fast gro\ ing 

economy has not been spared of o erruns (Ogunlana and Promkuntong 1996). Various 

factors for o erruns in audi Arabia were identified by Assaf et al. 1995 and in Ghana 

rimpong et al. 2003 . Factor ranging from inflation project complexity. inaccurate 

material e timation, fmaocing, change orders, design changes late submis i n of 

drawing. poor p cification incorrect site informati n poor contract management among 

many others w re found to be main sources of o erruns. 
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tudie that ha e b en c nducted m developed like I I ng Kong 

umararswam · and han. I 97~ I U u trali (Ir land. 19 7). I rid 

Ahmed et al. 2002 ustralia (lreland. 1985) re ealed a trail of tim and co t erru 

on building and infra tru ture project in public and pri ate s ctor attributable t 

numerous factor that com into pla during the projects implern ntation. Ahm d et al. 

(2002) identified the e factors and group d them into six categorie namely· act of od 

design relat d financial/economical. construction related. manag ment and 

administrati n and code related. ng et al. (2004 subjectively di ided them into 

organizational project anribut -related c rdination related and envir nmental 

pr blems. han and Kumaraswam 1997 · 1998) grouped them into ight factor 

categories· project related contractor related client related design team related material 

related Jab ur related. plant and equipment related, and external factor . imilar 

groupings were identified by Ogunlana t al. 1996). 

Electricity i a primary factor of de elopment and should therefore b hame d and 

de eloped in an efficient manner. It should also be available in adequate quantity quality 

and affordabl prices. The low access to th:is commodity to large populati n of Ken an 

and high prices bas re ulted to dependence on indigenous and traditional energy ources 

like wood and charcoal GoK 2003). Tbi , in turn has led to depleti n of fore t 

re ources and ignificant en ir omental damages. The Jack of adequate dependable. and 

competiti ely priced power naturally hampers the productivity and competitivene s of 

our indu tri in the region and global markets. 

Time cope and co t manag ment of processes associated to electricit harnessing 

transmi sion to market and distribution to consumers is essential. The e proce se can b 

de igned and managed through pro ision of adequate legal and institutional framework, 

project life cycle management and participation of the private sector. As Kannan and 

Pillai (2001) argue, timely completion of projects could a oid the sub tantial burden of 

capital cost escalation. 
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ince the middl of th 1990 . th G vernrn nt \i ith help of the orld ank has be n 

undertaking l gal and institutional r form in the p wer ect r to make it m r 

re ponsi e t mark t im rati lik d mand gr wth quality, pricing. gen r ti n mix 

tran mi ion di tributi n, and fman ing for futur d elopm nt program oK 2003). 

These reform led to th paration of generation functions from th f tran mi si n 

and di ri uti on and creati n of a r gulat ry board for the ector. 

KenGen i a Go ernm nt of Kenya appointed agent under the Ministry f nergy 

re ponsible for the implementation of power lant pr ~eels under the L NPDP and 

operation of the existing power stati ns across the country. 

The financing of new de elopments in the p wer sub-sector i by the oK through 

KenGen and KPL , bilateral and multi-lateral agencies. The main agencies are ID , 

KfW, DA lB. IDA, IBRD, AIDB, IF and JBIC. 

The current annual demand growth for electric power stands at 6 per cent GoK, 2004 . 

This translates to approximately 6 MW of additional capacity annually. This capacity 

takes care of r tiring units and the aging ofth exi ting ones. Typical installation co t of 

l .O MW of diesel plant is approximately U D 1.0 Million while that for a geothermal 

plant i slightly o er D 2.1 Million. The GoK, KPLC and KenGen are n t capable of 

mobilizing the capital required to meet the growth in d mand. Hence they will continue 

to rely on bilateral and multi-lateral agencies in ac essing funds to und rtake xpan ion. 

Alternati ely with the liberalization ofth se tor and the reforms in the economy privat 

ector will increasingly ha e to play a ital role in m eting th shortfall. urrently four 

IPPs are op rating in the country. 

Thi study focuse on time and cost, a ke variables determining project uccess largely 

dependent on other competing factor I ariables existing in the project environment. 
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1.2 Th Pr m tatement 

Th o emm nt and it de el pment partner cootinu to all ate hu e finan ial 

r ource to finance infrastructur d lopment in Kenya. 110\' ever. th int nd d benefit 

are part! or never realized due t un uccessful project implementation (M rri 1990, Jo 

1994. 

pecific re arch undertaken to in e tigat v,bat ail implementation of projects in other 

public ector project in Ken a pro ide an insight to what ha b n the major cau es of 

projects time and cost o erruns failure to me t specification and stakeholder 

exp elation . Mu a (1999) conducted a study on factors influencing delay in water 

projects in Kenya funded by the G emment. A similar stud b Karimi (1998) focus ed 

on factor contributing to cost o erruns in projects under the Mini try of Water. 

TaJukbaba (1988) in e ligated on time and cost performance of construction project . 

Mwandali 1996 did an analysis of major factors that affect project management in 

Kenya Railway projects. 

There are no studie that have b en conducted in Kenya to try and d cument the ucce 

or failure of public power proje t to meet time and co t targets neither ar tudie 

a ailable for the few independent pri ate power plants. Pillai and Kannan (200 I) 

c nducted a tud on time and co to errun of the power projects in Kerala India. Table 

1.1 repre ent a sample of two out of the four projects in the study. It is e ident that there 

exists significant ariance in tim and cost during the proje t imp! mentation. 
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Tabl 1.1 Tim and cost ariance during imp1em ntation 

Proj ct Nam Original Comp tion ActuaJ Compl tion Varianc 

Estimate 

Kip vu I JPY n(Billion) 6.476 7.237 13% 

Ksb millions 557 592 6% 

Time (month) 22 22 -

Olkaria ll US$ (million ) 144.2 185.1 28.3% 

Time (months) 26 40 53.4% 

Source: KenGen 

Time and cost overruns in public pow r projects implemented by KenGen are a matter of 

public intere t and aU stakeholder . To be able to respond to intemaJ and extemaJ 

ariables in a project en ironment that led to o erruns in implementation of the po er 

project it as in tructi e to inve tigate and under tand how and to what extent the e 

factors contributed to delay and co ts increa es. To identify the reason for delay and 

cost overruns a survey was conducted on KenGen power projects. The research 

attempted to answer the following question· what factors significantly contributed to time 

and costs overruns in power projects implem nted by KenGen on b half of the 

Go ernment of Kenya? 

1. Re earch Objective 

The research objective were threefold namely: 

(i) To identify factors that significant! contributed to time and co ts o errun in public 

power projects· 

ll To establish the relati e iroportanc of the e factors· and 

(ii i To quantify the time and costs associated with the significant factors. 
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1.4 Importan of th tud 

The re ults of this tud} will ignifi anti contribut in: 

KenGen · manag ment und r tanding of int mal and ext mal factors that 

contribut to o rruns, and appr priat 1 put mea ure in pia to minimiz their 

effect during futur proj ct impl mentation· 

(ii Creating awar ne s to other Go rnment ag ncies on orne of the ignificant 

factor the would p sibly encounter in imilar publi proj ct · and 

(iii Documenting alient information that will b u eful for future r feren e y 

re ar hers. con truction indu try and other stak h ld r . 

8 



T R 0: LIT 

2.1 Pr j ct and project mana 

Harri on 1999 consid r d a proj t as a ene of acti ities and tasks that ha e a specific 

object to b complet d within certain specifications ha e a d fined tart and an end 

dates have funding limits if applicabl ) and consume r ource i.e. mon p opl 's 

time quipment). Kerzener (200 1 ). added a fifth dimension that th project, be 

multidimen ional i.e. cuts across several functional lines) while Jo 1994) added the 

dimension of project meeting owner s ocial responsibility. 

Projects by their very natur ha e a characteristic life cycle and thu the organization of 

a proj ct tends to be subject to change as it passes through thi cycle. arruthers et al. 

(2003 see the project cycle phases differing from one industry to another. Kerzener 

(2001 appli d the theor tical definitions of the life cycle and identified th following 

fi e phases· conceptual planning testing implementation and closure. ss ntialJy a 

project is conceived to meet market demands or percei ed needs in timely fa hion. 

Project management is the application of knowledge skills tool , and techniqu to 

project · acti ities in order to meet stakehold r needs and expectations fr m a project 

(Kerzener, 2001; Duncan, 1996). he chief aim of project management i project succe , 

with reference to time co t and quality. It is an integrated multidisciplinary function 

aimed at acrue ing succe s through prop r planning, organizing execution and control. 

In planning there is d finition of work requirements quality of work and quantity and 

th resources required for its successive execution. Project monitoring e entiaUy 

in ol es tracking progress comparing actual outcome to predicted outcome analyzing 

impact and making adjustments (Kerzener 2001). The implementation phase es entially 

integrates the project's product or ervices into the existing organization. Jo 1994 

introduced the concept of total project management as the whole process of creating a 

producti e wealth or a fixed asset capable of producing goods or generating service . 

Jugdev (2004) proposes the examination of project management with the Resource-Based 

View lens to be able to develop a clear picture of the characteristics of project 
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manag ment that contribute t a mp titi e ad antage an b tter under tanding o 

conn ction b tween project manag m nt and trat gy. 

t rnati ly Ireland (1 - sa pr ~ect management as as parate pr curement meth d 

"h n a proj ct manager is app int d as th p r on resp nsible for managing the d ign 

and construction phas . 

2.2 The Project Team 

A Project team is u ually a total function of an aggre 1v team or a task force onsisting 

of members drawn from ariou functional speciali t departments of the project owner 

led b a mature multidi ciplinary generalist Jo 1994). The success of a proj ct i 

large! dependent on the project team. The team s composition organisational tructure 

expertise and commitment to project uccess ar very important aspe ts. The 

understanding of barrier to project team building can help in de eloping an en ironment 

conduci e to effecti e team. Kerzener 2001 identified barriers to include; diffi ring 

outlook, prioritie and interests, role conflicts project objectives/outcomes not clear 

dynamic pr ject environment, team personnel leader hip among others. In the 

management of projects. the organization subsy tern tabli hes the pattern of 

interrelationships authority and re ponsibility between contributors who are usually 

interdependent firm to achieve client objectives (Oladapo 2001). 

2.3 Project Environment 

Maylor (1999) asserted that the change in competitive environment in which majority of 

organisations operate bas necessitated a major rethink of the way in which projects are 

managed. ladapo Pearce and Robin on (2001· 1994) identified political social/ ultural 

technological/infrastructure financial/economic legal and institutional as broad factors 

within the project environment that may impede on their p rformance. ladapo (2001 

observed that, anal sis of the ke elements of the environment could provide a basis of 

establishing reasonable project obj ctives and also give an early warning of potential 

problems. Client who initiate projects must put in place appropriate management 
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or ani ational tructur s, 

en ir nment. 

m , and pr dur fi r o ere ming the effe of lh 

2.4 P roject o t ana meot 

The manag m nt of costs in a pr ~ect i a common thr ad that run thr ugh the ntire life 

c cl of an project. Carruther et al. (2003 argued that it is cost and financial viability 

that make a project feasible and th proj ct is not compl t until the Ia t paym nt and 

paper work i compl ted. Project cost management include the proce ses required to 

ensure that th project is complet d within th approved budget. The main proc e ar 

re ource planning, cost estimating cost budgeting and cost control (Duncan 1996). 

proj ct costing ystem hould i ld accurate and timely cost information at the required 

level of detail thu enabling the pr ~ect manager toe aluate the trade-offs when making 

deci ion on issues affecting ch dule and performance leland 1998). The outcome of 

cost. quality and schedule define or d termin th uccess of a proj t. Carruther et al. 

and Oladapo (2003 2001 ) identifi d other factor which influence cost during a project 

as being: the project contract cost engineering, ri k and ontingency avai lability of 

funds and ca h flow. organizational arrangement and e calation. Mashayekhi 2000 

pr s nt d a theory of cost and time overrun based on proje t cost structure. H argu d 

that for a d elopment project Ba e cost keeps a project r ady for physical progr ss 

while progre o t create real physical progr s on the project. He concJud d that this 

cost structure has an imp rtant inherent dynamic cbaract ristic with implications for the 

efficienc and effi ti ene s of project management. 

Horman modeled the e:ffi cts of lean capacity trategies on project performan e. The 

modeling result showed that the best result achieved wer a 40% reduction in project 

delivery time and 10% reduction in project costs. He argued that using additional 

capacity to prepare work assignments and to respond to problems that arise can reduce 

levels of waste and improve project performance. Adding re ources increase co ts, but 

the reduced waste that results shortens delivery time and lowers cost . The figure l sho s 

what constitutes time and cost o erruns and wastes as proposed by Horman. 
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Figure 1 . 1 : Connecting planned duration/budget and overruns 

Th cost overrun is the xcess cost o er and above the planned co ts to compl te the 
project. The planned co t includes the alu adding component plus the allowance or the 
conting ncy. 

2.5 timating Initial Co t of a Project 

The process of cost estimation tarts by asking the questions: what is the scop of the 

project? What are the essential component in each pha e of the project and their 

corresponding activities? What le el of accuracy is desirable for the estimate? What i an 

appropriate contingency to appl to capital estimate? Who hould pr pare the co t 

estimate? One of the most important assignments is cost planning and cost estimation of a 

project. Cost planning occurs before design b gins and relies on historical or standard 

industry data to predict the project probable cost. It an wer the question within what 

range will the project budget fall after th project is fully designed? On the other hand 

cost estimating refines the probable proj ct cost from drawings and specification . The 

process of cost planning and estimation is similar in any project. The ariation in 

approach occurs due to number of items or activities considered largely dependent on th 

size and complexity of a project. Ronai (2001) con iders, basic material cost design 

engineering production engineering production, a sembl and construction activities 

manufacturing, testing labour allowances supervi ion direct management and otb r 

direct charges to be the key variable in deriving costs estimates in transport 

infrastructure projects. The overhead, general and administrative exp nses and profit are 

usually added to costs as a percentage of direct project costs. Mitigation in ariance to 
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timat d c t i thr ugh uali urance ch m that ure quality-at entry rpt 

al. 2004 . To l and hniqu fi r co timating include· analog u timating. 

parametric modeling, nom-up timating and comput riz d t ol uncan. 1 6. 

Th confounding qu stion that many a k i why ther i alway a big differen e between 

e timated and actual co t fa pr ~ t. espe ially the public ' rks projects? I bj rg et 

al. 2002 conduct d ext n i e statistical analysis on differ nee b tween actual and 

estimated co ts in 258 public transport infra tructure pr ~ec . Among the ignificant 

findings from this stud were: in 9 out of 10 tran portati n infrastructure projects co t 

were under timated cost underestimation appeared t 

underestimation could not be explained by error and it 

e a global ph nomenon. co t 

med to b b st e ·plained by 

strategic misr presentation. i.e., lying and transp rtation infra tructure project did not 

appear to be more pron to co t undere timation than are other type of large project . 

2.6 Project Time E timation and Time Overrun 

Time i one of the ariable to be managed for uccessful completion of a pr ~ect. The 

planned project completion time igure lJ) is determin d and fixed by the client. hi 

is the time the client estimates the contractor/s to use to programme and cost it r sources 

for the entire project after cornrnenc ment of the contract. Time e timation in olves the 

foll wing processes: activity definition, sequencing duration e timating schedule 

de elopment and control. cb of tbi process calls for certain inputs require differ nt 

tool and t clmiques to manag and generates output (Duncan 1996). The e proces e 

interact and o erlap with acb ther and each occur at least one in every pr ~ect phase. 

Hardie (200 I) in his pap r on the pr diction and control of project duration claim that 

recur 1 e model would be more appropriate for planning and control of project o errun 

as opp ed to the current planning system such PERT. He concludes that the application 

of Marko chain analysis to proj ct planning which takes account of loops back to 

earlier acti ities during the course of a project provides a more realistic model of ho\ 

actual projects behave. Masha ekhi (2000) presented a theory to explain cost and time 

o erruns of de elopment projects. The paper showed that the imbalances b twe n the 

number of project and available resources cau e an increasing inefficienc and 
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ineffe ti en regardle f the quality of management at th pr ~ ct Le el. h ba i 

mod 1 h pr po d howed how under certain as umption imbalance bet" e n 

a ailabl and d sired re ource uld create an expon ntial gro·wth in c mpleti n c t 

and time in an en ironm nt with ut inflation and " ith p rfect pr ~ect management. 

Bromilow et al. 1988 d ri ed an empirical relati n b tween 'the a erage constructi n 

tim (T) and project cost C in the building c n truction industry in u tralia. Th 

relationship was de cribed b the equation: 

T=K B 

Where: 

T = duration of construction p riod in working days from date of pos es ion of site 

to practical completion. 

C = final cost of project in millions of dollars adju ted to constant labour and 

material prices. 

K = a constant describing the general le el of time performance for a $ 1 million 

project and 

B = a constant describing how the time performance was affected by project size as 

measured by cost. 

Chan and Kumaraswamy (2002 developed constru tion time prediction models for three 

different types of construction buildings in Hong Kong. The were limited t provision f 

first-order approximation of duration estimates forth purposes of planning and tender 

document preparations. In any project detailed construction programmes need to e 

prepared and analyzed using ad anced/availabl programming computer softwar ' such 

as Primavera Project Planner (P3 and Microsoft Project 2000. 

2. 7 Defining ucces of a Project 

Kerzener 2001) identified eight dimensions for defining successful projects. This 

included completion within the allocated time period and the budgeted cost specification 

le el acceptance by customer/us r/stakeholders when you use the customer's name as 

reference with minimum or mutually agreed upon scope changes without disturbing the 
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main work flov of th or ani ati n and without changing th corp rate ultur . rp t 

al. (2004 :fi und that project organi ation, contract manag m nt. pr ~ect planning and 

controlling, and stak bolder manag m nt to be high! as 

factors for proj ct p rformance. Kwak 2002 las ifi d into ten broad cat gorie . fa tor 

that had to be tak n into con id ration m a conceptual framew rk for international 

de elopment project management. The o ered · ues of p liti , legal, cultur 

technical managerial economical. en ironmental, social corruption, and physical. Dvir 

eta!. (2003) contended that, succe is more than achlevement of planned time, c t and 

performance goals. They argued that the e ariable may be met but the proj cts tum ut 

to be complete failures becau the fail to produce actual b n fits to the cu tom r or 

adequate re enue and profit for the performing organisation. However th y found a 

significant positi e relationship between the amount of effort inve ted in defining g al 

of the project (planning) and the functional requirements and technical peci fication of 

the product on one hand and project success on the other, especially in th eyes of the end 

user. 

Project stakeholders are individuals and organisations who are actively in olved in the 

project, or who e interests may be positively or negatively affected as a result of proje t 

execution or succes ful project completion. The ability of stakeholders to influenc the 

final characteristic of a project product and the fmal cost of the project is highest at the 

start and gets progressi ely lower as the project continues (Carruthers et al 2003). 

Conflicting intere t among stakeholder if not re olved earl in the early stages of the 

project normally cau e problems later. The uncertainties inherent in projects make project 

manag ment very compJe>c ncertainti s should b eliminated in the mind of all 

stakehold rs in olved in the exact objectives or scope of the project. 

2.8 eed for Development of Public Project 

The objecti e of undertaking impro ement or addition of capacity for development 

(infrastructure projects is to sustain the demand in economic growth in all sector of an 

economy. Thus successful management of processes employed in acquisition of these 

assets is to a large extent. determined by the amount of resources expended, time tak n 
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and quality \\ h n com par d t imilar 

requir d to pr du onomi 

and wat r) and tran p rt r ad , 

Infra tructur include th apital 

like electricity tel c mmunication, 

rt. and airp rt and i central t pr m ting 

economic a ti ity comm n kno\o\>ledg th t a country· ec n mi 

de elopm nt i achie d through arious indu trial and infrastru tural clopment 

projects and that industrial growth depend on the c untry infrastructur Jo 1994 . 

Good infrastru ture h Ips in pro iding economic comp titi ene s. and upp rt high 

pr ducti ity. Poor infra tructur on the other hand. imp de economic gr wth and an e 

riousl detrimental to the effi ient u e of carce re ource handra, 20 2 . 

lnfrastructural projects are capital int nsi and also characterized with hug 

and have long operating life. Th acquisition of a con truct d facility u ually r pre ents a 

major capital in estment whether its owner happen to b an individual a pri at 

corporation or a public agency. ince the commitment of re ource for such an 

m tment i driven by market d mand or percei ed needs the facility is xp ted to 

sati fy certain obje tives within the con traint specified by the owner and relevant 

regulations (H ndrickson and u. 1999). 

In man instance howe er many d elopment projects ar hardly compl ted with the 

all cated budget time and specification. Many factor contribute to the e unde ired 

outcomes· man of which are within the contro l of tho e managing the proje t . 

2.9 Previou tudie on Time and Co t 0 errun 

2. 9.1 Developing Countries 

Kaming et al. 1997 studied on the factors influencing construction tim and co l 

o erruns on high-ri e projects in Indonesia and identified inflationary increas in mat rial 

cost inaccurate material estimating and project complexity to be the main cau e of co t 

o erruns while th predominant cau es of deJa were design changes. poor lab ur 

producti ity and inadequate planning. Mezher and awil (1998) paper on cau es of 

delays in the construction industry in Lebanon re aled 64 causes of deJa which they 

grouped into ten categories: material , manpower equipment financing change . 
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~ovemment relati ns proj ct manag ment. it conditions, n ironment and contractual 

relati nships. In their finding . th most important delay factors as per i d b th 

O\\n r w re finan ing and cheduling by contractors. ccording to c ntra tor , important 

dela factor were contractual relati nship and design change by the own r whil th 

engineer consid red pr ~ect management and rated shop drawing to b the mo t 

ignificant factor . Odeh and Battaineh 2002 tudied n causes of d lay inc nstructi n 

proje ts with traditional typ contract in Jordan from the iewpoint of contractor and 

consultants. 

Mansfield et al. (1994) studied the causes of delay and cost ov rruns in ig ria 

construction projects. Their results showed that financing and payment arrangement poor 

contract management, material shortage inaccurate estimating and the overall price 

fluctuation to be the most important factors. Long et al. (2004) 1 oked at problems of 

large construction projects in Vietnam by grouping them under five major factors: 

incomp tent designers/contractors poor estimation and change management, social 

technological issues site related issues, and improper technique and tool . Manavazhi 

and Adhikari (2002) studied on material and equipment procurement in highway projects 

in epal. The study showed the main causes of procurement delay to be (in rank order) 

organizational weakness suppliers defaults. government regulation and tra.nsp rtation 

delays. 

In igeria, Aibinu and Jagboro (2002 undertook a study on the effects of con truction 

delays on project d Livery on 61 building projects. ix effects on project d livery 

identified were: time o errun co t overrun di pute, arbitration total abandonrn nt and 

litigation. Ogunlana et al. (1996 conducted a survey on high-rise re idential hospital 

and academic buildings in Thailand to determine whether there were special problems 

that generate delays for construction in developing economies. Results of their study 

supported the iew that construction industry problems in de eloping economies could be 

nested in three layers: 

(a problems of shortages or inadequacies in industry infrastructure (mainly supply of 

re ources)· 

17 



b probl m cau ed b clien and c n ultant and 

c probl m caused y contra t r in mp tenc inad quacie . 

From the tudy 26 main fa< tor w reidentified. The gr uped the ource f del y int 

ix categorie associat d to ov.ner , designer construction manager r in p tor . 

contractors r ource upplier and th rs. af et al. 1995) in similar tud in audi 

Ara ia identifi d 56 factor which the grouped int nme major areas: material 

manpower equipment. financing en ironment change go ernment relation , 

contractual r lationships and cheduling and controlling t chniques. 

Hsieh et al. (2004) undertook stati tical analysis of chang order in metropolitan public 

works by tudying change order in 90 public works project in Taiwan. Fr m the stud , 

the cause of change orders could be di ided into t\l o main dimensions i.e. "technical" 

and "admini trative". In the technical dimension tber were four types of cau e , namel , 

planning and design underground conditions safety con iderations and natural incidents. 

In administrati e dimension there was cba<nges of work rule /regulations changes of 

deci ion-making authority special needs for project commissioning and owner hip 

tran fer and neighborhood pleading. Frimpong et al. (2003 tudied on cau e f delay 

and cost o erruns in construction of groundwat r projects in Gha<na. The r ult revealed 

that out of the 26 factor used in the urvey the main cau es of dela and c st o errun 

includ d: monthly payment difficultie from agencies; po r contractor management· 

material pr curement· p or technical performance a<nd es alation of material prices. 

In citing cost and time o errun in India, Joy (1994) identifie o erruns of upto 1382 

percent in s me of the projects. While assessing o errun in public sector ga projects 

ongoing in India in 1991 out of the 27 projects 16 of the were in the power ector. The 

co t o errun ranged between 2 to 1 0 tim s, while time dela s in construction ra<nged 

from l to 7 years with possibility of further o errun (Joy. 1994 . Pillai and Kannan 

(200 I paper on time and cost o rruns in 16 power projects in Kerala concluded that 

the e o er-run are borne out of inefficiency of management coupled with political 

economy of icious rent seeking. Other causati e behind the delays were: change in the 
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t hnical de igns and fi asibility reports. ori inal c t imat bein d n 

inad quate r inc mpl te data and unreali tic urnption . in fficient management, 

inad quat I gical and te hnical in e tigations of th pr ~ect at th out t. a ue and 

ambiguou ification and c nditi n of contract, sluggi h deci i n making at ari u 

tage of con truction. lack of a ailability of material or of tran portation fa ilitie • 

infighting and ego clash among difTer nt group of the bureaucracy and technocracy f 

tate utility Board, unwarranted tran fer of planning and up rvi ory staff betwe n 

projects during their construction and lack of i ion about the pov er need of the tate. 

Kholi (2001 argued that some project become uneconomical due to time and cost 

overruns. He contended that the re ource requirement for ongoing projects increa e 

considerably leaving very little for new projects to start. He as odates the e o errun t 

inadequate formulation. Jack of proper implementation planning and poor management of 

implementation. For public sector enterpri es, Morris (1990 saw the political exp diency 

to take up large number of proj cts and short fund them all as perhap the rno t 

imp rtant factor for overruns. 

2.9.2 Developed Counlrie 

Ireland 1985) undertook an analysis of the effects of managerial actions on the 

objecti es of reducing time reducing co t and increasing quality by studying a sample of 

25 high-ri e office buildings in Au tralia. Increase in construction planning design and 

co-ordination across the design-construction interface were shown to have ery strong 

effi cts on reducing con truction time and increases in the co t variable. n the other 

hand. increases in variations to the contract, the complexity of the building the number 

of tor s and the extent of industrial disputes were shown to strongly increa e 

construction time. At the same time, increasing variations to the contra t the 

architectural quality and the number of nominated sub-contractors increa es the building 

co t. 

Ahmed et aJ. (2000) conducted an empirical tudy on construction delays in Florida A. 

Their urvey identified the critical cau e of delay ba ed on the chance of occurrence. 
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Ireland 19 7) did a compari on of . .. .K. and u tralia management pra tic with 

pecial reference t 1 t time. Fact r uch as increment weather, rganizati n f Ia ur 

afety pric of mat rial, contract trategy, quality, pr tecti n of public. aJue 

management. di pute re olution pr cedure were el cted for the tudy. han and 

Kumaraswamy ( 1997) undertook a comparative tud of cau e of time overrun in H ng 

Kong construction project and those in audi Arabia and 1 igeria u ing 83 pre iou ly 

identified factor which were group d into ight major categories name! : project

related client-related design-related contractor-related, material factor and lab ur 

factors. The main reasons for d lays were analyzed and ranked according to different 

groups classified on the basis of the role of the partie in the local indu try (i.e. wheth r 

clients consultants or contractors and the typ of projects. The stud sh v ed that p or 

site management and supervision, unfore een ground conditions, low speed of decision 

making in ol ing all project t ams cHent-initiated ariations and necessary variation of 

works to be the principal and comm n cau e of deJays. Kumaraswam and han (1998) 

extended their tudy using the pre ious study data to in estigate the perception of the 

relative significance of factors between clients consultants and contractors. 

Flyvbjerg et al. (2004), in their study on transp rt infrastructure, found that cost overrun 

were dependent on the length of the project implementation pha e the size of the project, 

and the type of the project owner hip. ther important findings were that co t e calation 

appeared to be more pronounced in de eloping countries than in North America and 

Europe· and co t e calation ha not decrea ed over the past 70 year . Flyvbjerg t aJ. 

(2003) performed a statistical tudy of cost performance in transport infTastructure 

projects covering 258 projects in 20 nations. Tb paper showed with overwhelming 

ta.tistica.J significance that in terms of costs transport infrastructure projects do not 

perform as promised. Thi applied to different project types geographical regions, and 

different hi torical periods. 

2.9.3 Kenya 
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Mv.'aDdali J 996 , in a tudy to anal) ze th factors that affected management of projec 

at K nya Rail\! ay. found that p or communication, little exp rienc f pr ~ ct manager. 

late procw m nt of equipment Ia k of training for the pr ~e t manager , in ffectiv 

monitoring and controlling s stem , lack of p r nnel moti ation, and low project 

election m th d to ha e negatively affected efficiency in proje t management. 

Karimi 1998 tudied on factor contributing to the co t o errun in Ministry f Water. 

The objecti es of the study w re t\ o-fold· identify factor , which contributed to cost 

overrun and to determine which of th se factor were critical to project co t o errun. 

econdly. to identify what needed to b done in light of the critical factors to minimize 

cost o errun. Her study revealed five factor which contributed to cost overrun . Th 

were project organization environment project management, project definition, and 

infrastructure. 

Musa (1999) conducted a case study on factors influencing dela s in water projects in 

Ministry of Water Resources for go ernment-funded project. His findings re ealed that 

quality of project management, operating environment motivation of work r • 

infrastructure inadequate resources and the organization of the project team con titut d 

the main factor that influence project implementation in this ministry. 

Taluk.haba (1988) tudied on time and cost overrun in construction projects in Kenya. 

The result d monstrated that time performance was the poorest whereby about 70 

percent of projects initiated had a chance of overrunning in time with a magnitude of up 

to about 53.3 percent as compared to the chance that about 53.7 percent can ov rrun in 

cost with the magnitude of about 20.7 percent. Tendering methods variations and 

delayed pa ments were found to be ignificant factors in project performance. 
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THO 0 

3.1 R earch D ign 

Th re earch was a multiple case tudy design. It was int nded ~ r d el pm nt of 

detailed int n ive knowledge on the few case f power plant dev lopment proje . The 

projects v re procured implemented and financed through imilar pr ce se but 

experienced different tim and cost performance during implementation. The case tudy 

approach has considered ability to generate answers to tb hy? p rspecti e aunders 

et al. 2000). 

The study considered four public sector power projects undertaken by KenGen in the last 

fifteen year through purpo ive ampling. Projects prior to this period were implemented 

by other government agencies. Their implementation records data and information were 

not easily a ai lable. For the planned survey it would have b en almost impo sible to 

reach client contractor and consultant personnel involved in these pr jects. H nee they 

were left out of the study. The project details are presented in Table 3.1 below. 

Table 3. 1: Power projects implemented by KenGen 

Project Title Capacity (MW) Current status 
Kipevu I Diesel Plant 75 Completed ( 1999) 
Gitaru Unit 1 Hydro plant 81 Completed (1999) 
Olkaria D Geothermal plant 70 Completed (2003) 

Sondu Miriu Hydro plant 60 Under construction 
Source: KenGen 

3.2 The ample 

The projects ample encompassed the portfolio of generation mode that KenGen has 

been de eloping and operating in hydro-power thermal and geothermal. The ample was 

small and was not intentional. This was due to the nature of projects in this part of the 

world. The demand for their development is small and they take long to plan and 

implement thus limiting the availability of a large sample that could be subjected to 
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rigorous tati tj a1 analy i . Record and data ar al o not easily ace 

Reconstru ting th total co t f a public proje t typicall entail I ng and difficult 

arclli al work and compte a unting (Fl) bj rg et al .. 2003 . or th l cted project 

e App ndix Ill) the o record and information neces ary to facilitate thi tud wer 

a ailable and accessible in Ken o. The surv ample of re pondent w al o 

purpo i e to meet the obj cti e of the tudy. Fifty-four r pondent were n minat d. 

3.3 Data Collection 

The re earch employed both primary and secondary data. 

3.3.1 Primary Data 

The primary data collection was thr ugh a self-admini tered survey questionnaire. Th 

preliminary data in the questionnaire was collected through detailed literature re ie" . 

The literature review was done through books Internet, conference proceedings re earch 

thesi leading construction management and engineering journals. Tile que tionnaire ' as 

pilot tested using four individuals experts in construction and management of projec . 

The final form was e-mailed to all the 54 nominated respondents who included project 

consultant /specialists, KenGen per onnel managers and engineers) and contractor 

personnel involved on the projects at enior le el. The data was collected in a period of 

six weeks. 

The que tionnaire comprised of three parts. Part A ought to capture the general 

particulars of th responden . Part B focu ed on the 50 fa tors (independent variables 

id ntified as causes of o erruns from literatur review. Thi part ga e each re pond nt an 

. opportunity t identify ariables that they perceive to ha e contributed to o erruns by 

responding on a Likert scale from 4 ( ery important to 1 (not important). The 

re pondents were also to rate the frequency of the likely occurrence for each ariable on a 

similar KenGen project on an ordinal scale: high (3) medium (2) or low (1 ). Part 

allowed the respondent to identify and rank other factors not included in Part B which 
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h d signifi ant impa t on o rrun . The r ult of Part B and 

si ted in in tigating the re ear h qu tion and fulfillm nt of obje ti 1 and 2. 

3.3. 2 e ndary Data 

The condary data compri ed of information in th form of contract do uments laim 

documents monthly annual and project completion rep rt , exp nditure preadshee 

and tables capturing data on pr gr payment and \l orks progress ch dule . TI1e data 

and information was record d on continuous basi and collat d at defin d p riod for 

monitoring control and reporting. The monitoring control and rep rting was again t 

established baselines. Table 3.2 depicts how information was gath red from the ab ve 

ources. The condary data was u ed in quantifying the time and co t overruns. 

Table 3. 2: Information and its source 

Document type Info rmation ought 

Contract document Original contract price contract sch dule contract term 

Monthl annual Scope changes delays and th ir cause cost increases and 

and completion their causes, final contract alue. overall construction 

report, project chedule cost of claims, instructions to c ntractors etc 

memo 

Claims documents Ba is of claims 

3.4 Data Anal i 

Part A of the questionnaire was analyzed u ing descriptive tatistics with a view to 

summarize the general re pon e data in t rms of proportions frequ nci , and 

percentages. Part B, which was the core of the udy wa analyzed in two parts. he 

responses on extent of contribution were analyzed using de criptive statistics and 

principle component factor anal sis by application of the tati tical Package for ocial 

cience ( P . Kaming et al. (1997 · Karimi (1998)· Mwandali (1996) and Musa 

1999) in imilar studies used factor analysis. The second part on the frequency of 
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o currenc was analyzed using the r lati e imp rtance index analysis ( rimpong et al. 

2003~ Kaming et al., 1997· Kumaraswamy and han, 1998). 
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PT D D 

4.1 Introduction 

Thi chapter highlighted the data analy i method logy and output r finding there f 

using the urvey data and e ondary data and informati n. 

4.1.2 Re pon e Rate 

A total of 54 questionnaires ' ere emailed to potential re pondents that parti ipated in the 

implementation of one or more of the four projects. Of the e 41 75.9% re p n s were 

received back. Ele en (26.8%) questionnaire were recei d from the employer/client 

personnel eighteen 43.9% from the contractor ' personnel and thirt en 29.3%) from 

the con ultants p rsonnel this was a good r ponse. On the 13 que tionnaire not 

received 1 was non-responsi e while the other 12 potential re pondents could not 

confirm receipt of the questionnaire despite several reminders through their last email 

addresses. 

4.1. 3 Respondent characteristic 

On Part A of the questionnaire all the respondents cornplete.d the details required. The 

re pondent were drawn from the four projects and distributed as repr sented in Table 4. 1 

with Olkaria having the highest proportion. Olkaria project had a wide scope comprising 

of fi e large and different construction contract and a large orkforce of con ultant 

p r onnel. The other three ere single lwnp-sum contracts. 

Table 4. I: Respondents Distribution on Projects 

Project Title Fr~uenq Percent ~umuJative Percent 
Olkaria U Geothermal Power Project 29 70.73 70.73 
Kipevu I Mombasa Diesel Power __Q_lant 4 9.76 80.49 
Gitaru Third Unit Hydro Project 4 9.76 90.24 

l~ondu-M.iriu Hydro Electric Power Project4 9.76 100 
rrotal 41 100 
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Th qualificati ns o th r p ndent in Tabl 4.2 indi at d that, 8 
fr m various di ipline and 10% w r quantity urveyor . 

Table 4. 2: ualifications ofRe p nden 

Frequency Percent !Cumulative Percent 
Civil Engineer 11 27 27 
IE_Iectrical Engineer 6 15 42 
Mechanical Engineer 14 34 76 
Commercial Manager l 2 78 
Quantity Surveyor 4 10 88 
Registered Engineer 5 12 100 
Total 41 100 

The de ignation of respondents on the project ranged from project managers deputy 

project managers building services supervisors resident engineer quantity urveyors 

design and structural engineers safety officer and client representative among others. 

The designation were categorized and ummarized in Table 4.3. The proportion of 

respondents with title of manager and above was 45%, quantity surveyor wa 10% 

resident engineers proportion was 17% and that of client representative emplo ees) was 

17% . The proportions represented rna be taken as an indicator of participation in the 

survey of respondents well ersed and knowledgeable in the projects. 

Table 4. 3: ummarized De ignation ofRespondents on the Project 

Designation Frequency Percent Cumulative 
Percent 

Proj_ect ~anager 18 45 45 
Resident Engineer 7 17 62 
Quantity _Surveyor ~ 10 72 
Clients Representative 7 17 89 
Building Service~ 

lSu.2_ervisor I 2 91 
lSafety Officer 1 2 93 

Reservoir and schedulin~ 
Engineer ~ 5 98 
Project Coordinator 1 2. 100 

ITotal ~ 1 100 
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The proportion f re pond nts in tenn of numb r of year in imilar igrun nt abl 

4.4, wer: : 1 s than or equal to 5 year 17.5% , gr at r than 5 and less or qual to I 0 

years (20% . gr ater than 10 and le or equal to IS year 22.5% greater than 15 yea 

or l ss equal t 20 year 10%), and more than 20 year (30%). gain thi characteri tic 

of re pond nts wh re exp rienc of 1 0 years r more (82.5% participated in the tud 

surve helped in impro ing the confid nee on the data c llected. 

Table 4.4: Respondents experience in years in similar as ignment 

R ange Percent Cumulative 
Percent 

O<Y~5 17.5 17.5 

5<Year510 20 37.5 

10<Year515 22.5 60 

15<Year520 10 70 
Year>20 30 100 

On part B of the questionnaire the 41 respondents completed all th part . In a 6 w cas 

where omission were noted the respondents were contacted and missing information 

obtained. The succe ful completion of this part could be attributed either t clarity of the 

tatements was sufficient to facil itate this ha ing pilot tested the que tionnair and as 

cited above a large proportion of the re pondents had a clear understanding of the i sues 

(project en ironment) affecting the project/s they were involved. thers opinion could 

ha e been influenced by opinion of others in th course of project/s impJem ntation. 

Under part of the questionnaire the respondent were r quired to list any 5 factors 1 

not included in part B that they considered significant in contributing to overruns. 

pproximately 20% of the respondent did not complete this part. Of tho e who did 70% 

listed 3 to 5 factors" while 48% listed the five "factors . For tho e who did not respond 

1 "Factor" refers to causes of o erruns. This is the same as variables and should not be confused with 
··factors" in principle componen factor analysis. 
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we rna urn that th eith r !; und part B ad quat and ered all fa tor · or fi und it 

tediou to cro ch k and con id r other fa t rs. Tim c uld at· ha e een a c n traint 

ha ing made th ffort to compl te the other parts. H we er it i important t n te that 

most f th • th r factor '' li t d \ hen revi wed and analyzed, m t f them cl ely 

r lated to ariable in Part B. he fa tors wer grouped int categoric that app ared t 

relate to a particular party within and outside the pr ~ ct. The ar many ther wa 

group the factors Ahmed tal., 2 02~ han and Kumara wamy 1997. 199 · and Mezher 

and Tawil 19 8). The factor wer grouped into en categ rie namel ; mplo er 

r lated. contractor all parties related, government financier con ultant and project 

location relat d. 

4.2 Preliminary nal i 

4.2.1 Anal i ofVariables' Extent of ontribution to Overruns 

The calculated mean and standard deviations of respon es to e tent of contribution of the 

49 causes of delay and cost are tabulated in Table (II) in appendix II. Th que tionnaire 

sent to respondents had 50 listed causes of delay and time. However it was noted that 

variable lat design change ' was repeated and one of them had to be eliminated fr m 

the analy i . In the P analysi the ariable were labeled from 1 to 49 as list d in th 

questionnaire. The analysis of the mean revealed that 'delayed payment to contractors' 

had the highe t mean of 3.41. Unpredictable weather had the I west mean of 1.86. 

ince the respons to each statement varied from I to 4, a mean score of 2.4 60%) and 

above was considered significant. From the e criteria the length of the implementation of 

the project, lack of ad quate profc ional skill by project teams delays in appro al by the 

engineer complex interfac of various work packages delay of acce s to ite, 

inadequat planning by employer before commencement of construction d Ia m 

procurement of materials and equipment inadequate supervi ion of work w1e pected 

ground conditions bureaucracy of government agencie lack of involvement of the client 

team delay of di bursement of funds by financiers poor construction method and 

dispute between parties were significant. 

29 



Other variabl in lud <i unreali t'i eli nt udg t, p r hand er int rface, del cd 

payment to contra tor . r u contra ting delay in rel as f dra ing , mpl cr 

cashflow probl ms, incr as in c p of work, po r sp ification in th c ntract, p r 

relation b tw en engin r and contractor late d ign change omple, pa m nt 

proces inadequat contra tor e perience poor communicati n between parties e.g. 

engine r contra tor, engin er employer poor sw ty m ur client failur to 

supply information and material underestimation o proj ct duration bad relation ' ith 

financiers contractor s own cashflow probl m and go emrnent that could e con idered 

as significant in influencing the o erruns. 

The standard deviation which is a measure of di per ion from the mean score ari d 

between from 0.80 and 1.18. For re ponse scale of I to 4 standard de iation of more than 

1 can be considered as high. 24 variables (49%) had standard de iations of more than 1. 

This level of variability in responses could be explained a due to degree of variation of 

occurrence of causes of overruns in the projects, or the variation in experienc and 

qualification of the respondents or the indi idual respondent s overall understanding f 

project en ironment which could be limited by their designation. For example a variabl 

such as employer unrealistic budget will elicit different responses between a design 

engineer and project manager due to their difference in exposure to the issue. 

4.2.2 Relati e Importance of Variable 

This is the analysi of Part B of the questionnaire where the re pondents were required to 

rate the chance of occurrence for each variable. The Relative lmportance Inde Rll) 

derived to summarize the importance of each ariable was c mputed as: 

Where: 

~w 
Rll =-LJ

A.N 

w = weighting as assigned by each respondent in a range from 1 to 3 where 1 

implied Low', 2 implied Medium and 3 implied High; 
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= tb high t "' ight c ; 
= the total numb r in the ample. 

The Rll is indicator or measure of the likelih d r r curren e of the ariable fTom th 

respondents· point of view. The indice can. ther fore, be u ed to determjne the rank of 

each ariable. The results are shown in Table II of app ndix II. 

By applying the criteria of o er 60% or RJl great r than 1.8 to id ntify variable that ha e 

higher rating for occurrence the I ngth of the implementation of the project delays in 

approval by th engine r, complex interfaces of various work packages dela f acce 

to ite inadequate planning by employer before commencement of construction delay in 

procurement of materials and eqwpment, bureaucracy of go ernment agencies delay of 

disbursement of funds by fmanciers escalation on materials di putes between parties, 

poor banda er interface dela ed payment to contractor exchange rate fluctuations 

delays in release of drawings employer cash.flow problems, increase in scope of work 

inadequate/poor cost control poor specifications in the contract late design change 

poor communication between parties (e.g. engineer s contractor engineer vs employer), 

low labour producti ity, underestimation of proj ct duration en ironmental is ues and 

government regulation were een as the mot frequent variables to occur during 

implementation of similar power projects in Kenya by KenGen. 

4.2.3 Compari on Between Extent ofConJribution and Relative Importance Index 

To clo ely relate and elicit the respondents rating of extent of contribution to rating on 

occurrence of each variable a comparison using the mean score of rating on extent of 

contribution and relative importance index was examined and the results are shown in 

Table (IV) in appendix II. A catterplot and correlation coefficient were used to exarnin 

the bi ariate relationship between the two rankings. Figur 4.1 displays a plot of extent of 

contribution index against the Relative Importance Index (RII). 
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Figure 4. 1 : catt r for xt nt Ind x and R1J 
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The Pearson product moment coefficient of correlation r which is a measur of the 

strength of the linear relationship between two variables was 0.773 and the correlation 

was significant at O.Olle el 1-tailed . 

4.3 Factor nalysis of Time and o t Overrun Variabl 

4.3.1 Preliminary Analy i 

To capture and r eal any multi ariate interrelationship among the variables identified 

as s ignificant contributors to overruns and to further explore the structure of the data, the 

Principle Component Analy i (P A) techniqu was employed in order to explain 

relationships among se eral difficult-to-interpret, correlated ariables in terms of a fe, 

conceptually meaningful r latively independent factors (Kleinbaum et al . 1988). To 

pr ceed with this technique its appropriateness for factor extraction was examin d 

through se eral tests. They included determinant of correlation matrix test of sampling 

adequacy measured by the Kaiser-Meyer-Olkin (KMO) statistics which predicts if data 

are likely to factor well based on correlation and partial correlation and Bartlett test of 
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sph ricity- a tali tical l t fl r th pr enc of c rr lati ns among ariabl (l t f 

identity matri 

Tb 33 highl rank d ariable ba ed on mean c r s xtent of contri ution indices 

were sel cted for factor analysis ioce their extents of contribution were p r ei ed abo 

' somewhat' to · v ry ' important; their means approximated to or mor than 2.4 60% n 

a scale of 1 to 4. Tru criterion was cho en con istentl with the obj ctive f the study in 

mind. The mean scores of the ariable reflect a measure of central tend nc and ar 

construed to indicate or measure everity of each variable on the overruns. Figure 4.2 

and 4.3 show a normality test on the mean score data using a histogram with normal 

curve superimposed and a normal probability plot. The plots showed the data wa 

approximately normal. 

Figure 4. 2: Histogram with ormal Curve 

1.88 2.13 2.38 2.63 2.88 3.13 3.38 

2.00 2.25 2.50 2.75 3.00 325 

Mean score values 

Std. Dev = .36 

Mean= 2.52 

N =49.00 

The determinant of correlation matrix was 7 .946E-18 which indicates the lack of 

multicollinearity or singularity (Maddala 2002). The KMO was found to be 0.603 and 
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the Bartlett· t of phericity was 1070 ignifi ant at 5.0 -39. Th measure· 

confirm d th uitability of data to proc d with fa tor analy i . 

Figure 4. 3: annal Probability PI t 
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4.3.2 Variable 'Correlation Matrix 

The correlation matrix of the 33 selected variables is shown Table of app ndi (Ill). 

Many of the ariables showed absolute correlation between 0.25 and 0.5. The highest 

value observed was 0.75 between variables late design changes and po r 

communication between parties . There are no zero alue correlations among t the 

ariables. The lowest alue was 0.01. The essence of correlation matrix is to form the 

basis for generating the factors from the variables. The matrix helps to have preliminary 

idea of what to expect from factor analysis (Kleinbaum et al., 1988). From the correlation 

alu s v e can assess the efficacy of the surve instrument. High (>0.7) and positi e 

correlations are undesirable. This is because when two variables are highly and 
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po iti ely rrelat d, th implication that th two varia le ar eeking the arne 

re pon 

.f.3.3 Factor Extraction 

Th PC was conducted using th tati tical Package for cial cience P ). The 

total number of common components or factor that could be extracted was equalOr le s 

to the number of ariable involved. In this case 33 fa tors label d omponenf in 

column one of Table (Vl) of appendix II shows all the 33 factor xtractable from the 

analysis. The eigenvalues percentage of variance and cumulati e percentage of ariance 

of factors are also shown. Eigen alue or characteristic root for a given factor measures 

the variance in all the ariables which is accounted for by that factor. ince all the 

standardized ariables have an eigen alue of 1 then Kaiser s riterion of eigen alue 

greater than (>1) one was u ed to select the important factors. From the Table (VI) of 

appendix II a total of eight factors were iden6fied. A check with the scree plot Figure 

4.4 below showed eight factor could be used to develop the model. 

Figure 4. 4: cree Plot 
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The per ntag varianc i a fact r's eigenvalue divided by th Ira ·e. Th cumulati\ 

total m asur the total variance explain d b the factor . In thi ca . 76.70% of the 

arian e of th variable i accounted by th ight factor extra ted . The balance of 

23. % f arian in the ariable i accounted [I r by ther fact r . 

Th ' initial" and ·after xtraction communalitie are h v n in Ta le V1J) f appendi 

n. The·commuoality measure the percent of ariance in a gi en variable explained by all 

th factors jointly and may be interpreted a the reliability of the indicator. For e amp I 

76.89% of ariance for the ariabl '·d lay d payment to contract r" i accounted for b 

the factors extracted. 

The factor loading al o called compon nt loading in PC Table (V£1) of appendix 11, 

were the correlation coefficients between the original variables (rows) and the 

factor components (column) emerging from factor analysis. Each loading repre ents the 

percent of variance in that variable explained b the factor. The primary u e of loading 

matrix is to pinpoint those ariables that are highly correlated (that is, "load high'') with a 

gi en factor so that the factor can be conceptually interpreted (Kieinbaum et al. 1988 . 

For example taking load high' as loading greater than 0.5 25 variable load on factor 1, 

4 ariables load on factor 2. 1 variable for each factor 4 and 7 while there was none on 

factor 3 6. and 8. Howe er the desire from the analysis was to find meaningful 

underlying factors that would de cribe the ariation in a set of ariable . The resul from 

this analysis were difficult to interpret without further treatment. 

' 
T achie e the factor loadings that were easier to interpret a arimax rotation which has 

th effect of differentiating the original variables b factor wa conducted. The effect 

was it minimized the number of ariables, which had high loadings on an on given 

factor. The result of the varimax rotation are shown in Table (IX) of appendix II. Table 

4.5 overleaf shows the extracted factors and their respecti e ariables that have loadings 

greater than 0. 5. 
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Ta I 4. 5: Factor Loading of ontributor to Tim and ost errun - Rotated 

Cau ftime and t to errun Factors 

cF'i CF2 CF3 CF4 CFS CF6 CF7 CF8 
Inadequate contractor experience 0.807 
Poor construction methods 0.750 
Del _ in procurcm nt of material and 0.689 
equipment 
Contractor's own cashtlow problems 0.661 
Unrealistic client bud~tet 0.590 

Poor specifications in the contract 0.529 
Poor labour productivity 0.521 
Bad relations with financiers 0.537 

Delayed payment to conlnlctor 0.841 
Delay of access to site 0.828 
Lack of adequate profe ional skill by 0.812 
project team 
Poorsubcontracdn~t 0.513 

Poor relation between engineer and 0.753 
contractor 
Government regulations 0.554 

Increase in scopeofwork 0.837 
Complex interfaces of various work 0.689 
packages 

L ate design changes 0.812 
Poor han dover interface 0.613 

Bureaucracy of ttovemmeni agencies 0.806 

Unexpected ground conditions 0.725 
Poor communication between parties 0.614 
(e.g. engineer vs. contractor. engineer. 
vs. employer 
·'CF" stands for com onent factor. Factor loadin s with values Jess than 0.50 are not shown in the table p g 

4. 3.4 Factor labeling 

B analyzing each factor and their cluster of ariables in the table above they v ere given 

new titles to reflect the underlying mearung of the groupings. Fl can b regarded as 

contractor inabilities ' f2 as 'improper project preparation· CF3 as resource 

planning' , F4 as interpretation of requirements' CF5 as works definition CF6 as 

timeliness ' CF7 as' government bureaucracy' and CF8 as risk allocation . 

37 



lin th fa tor gr uping this ' ay ubj ti and can chall nged 

inappr priat . It i imp rtant to realiz that th r uarante that ariable th t ''hang 

to tb r· on a giv n factor v..rill d cribe cone ptually meaningful fa tor (KJienbaurn t 

al . I 9 . Howe r. it i ufficient if further anal i i t carried out on thi fa t r 

(K aming et al .. 1997 . 

4.4 Further De cription and nal i of actor 

The fu t objective of the tud was to identify factors that significantly c ntri uted to 

time and costs o errun in public power projects. The preliminary anal i and th 

principal factor analysi procedure re ulted to fulfillment of this objecti . The factors 

identifi d wer contractor inabilities improper project preparation re ourc planning, 

interpretation of requirement works definition timeliness go ernroent bur aucra , and 

risk all cation. To conceptualize each of the e factor it wa necessary to lo k at tb 

variabl s as ociated to them in th context of their occurrence on the four proj c . This 

was achieved by revie ing primary data from part of questionnaire secondary data and 

information from contract documents periodical rep rts contractor claims d cuments 

con ultants claims assessment documents, loan or credit agreements minutes of 

meeting and project completion reports. 

4.4. I Contractor inabilities 

This factor consisted of inadequate contractor experience poor construction methods, and 

d la in procurement of materials and equipment contractor own ca W1 w problems 

and unrealistic client budget. At pre-qualification stage contractors past experience in 

similar assignments and environment, and proposed team were among the parameter 

used in qualifying the contractors invited to bid for work . In KenG n the pr cess for the 

election of contractors for power plant con truction contracts followed the procurement 

guidelines fr m the financiers such as World Bank ill, Ktw and JBI . All the 

contracts were awarded to international contractor or consortiums on tl1e International 

Competitive Bidding (ICB basis. The participation of the local contractors in 
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n ortium w limit d e. c pl n th lkaria II where a local c ntractor t ok up to 50% 

ofth ivil w rks. 

eta in pr curement of material and equipm nt ar e on th pr ~ ct from variou 

artie inv I ed. Th contra t r wer re pon ible for the pr ur m nt f material and 

equipment in all the contra ts. n tumk contracts, " here d Ia ccurred. the 

contractor wer resp nsibl . For multi-contract project lik lkaria II on which, the 

ngin r had dual role on the civil contract many factors interplayed leading to delay . 

n orne contracts there were delay b contract r in relea ing of pr urement 

drawing delays in pro i ion of de ign information from upply contractor to the 

ngin er' d igners to prepare pr cur m nt drawing . n th hand, delay in payment to 

c ntractors and placement of letters of credit exacerbated the " hole proce leading t 

o erruns. 

ntractor' own cash flow problem referred to contractor's ina ility to ensur there as 

sufficient cash to meet its financial obligations as they fall due in the proc s f executing 

hi work on the project. Wh re there were reasonable delays in relea e of due payments 

to contractor the contract en isaged that the contractor had its own ca h or acces to 

cr ditto finance the work and seek compensation from the client. 

-1. -1.2 Improper Project Preparation 

This factor consisted of p or specifications in the contract, poor labour productivity, and 

bad relations v ith financiers. Due to poor pecifications there were many in tances 

where the works were delayed a parties attempted to flnd agreeable interpretation on 

them and often led to delays in execution of works. Many of the specification problems 

were encountered under Olkaria II project. 

The specifications were prepared in the early 1990 but the implementation commenced 

ten year later. The consultants who prepared the sp ciflcations were different from thos 

" ho supervised the implementation. There were many conflicts between the drawings 

39 



and spe ificati n . The lkaria II project contracts had many conflicting r quirement as 

th supervi ing consultant was not required t ext nsi ely r vi ' them prior to tender. 

F r e ·ampl a p cificati n n one contract wa different from that in an ther contract 

for imilar item making it ery difficult to harm niz b tw en the two. h r were c e 

wh re the supply f items ' as duplicated in tv o contract and often. it wa r aliz much 

later when either the d ign was ad anc d or compl te. The c ntract conditions 

di allowed the cancellati n of a works item from one contractor and a arding it t 

another. n the four projects th re' ere parts ofthe specification that were incon i ent 

with the local projects requirements. This caus d problems for in tance on material 

selection for there idential housing at lkaria. 

Poor labour productivity was one of the main components of contractors claims on los 

of productivity. be claims b the contractors were on the basis of human resource waste 

during the lowdown due to failure to ettle their payments on time. The contractors' 

compensation on slowdown for Olkaria IT project was about U 3 million (KenGen, 

20041 
• There w re reported cases of labour unrest on some contracts due to poor 

working conditions like poor transport of workers and lack of protective clothing. 

The four projects under the tudy were financed through ariou packages. The financiers 

included TD KfW GoK JBIC. Em and K nGen. The multilateral financiers had 

specific requirements for disbur ement of fund on projects. In the event that GoK and 

the implementing agency, KenG n failed to meet some of the stipulations in the 

credit!Joan agreements d lays in di bursement would ensue. 

4.4.3 Re ource Planning 

This factor consisted of dela ed payment to contractors delayed access to ite lack of 

professional skill by project team and poor subcontracting. The problems of delayed 

payments and access to site were the responsibility of the client. It was ranked 1 t and 2"d 

on the two indices. an indication of the se erity of the problem. Delayed payment arose 

due to e eral factors· inadequate funding of the project complex payment processe 
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eli nt ashflo" pr blem and d lay in di bu ment pr ce . Inter t on dela ·ed 

payment c ted Gitaru nit 1 lkaria n. 0 er 00,0 0 

( enGen. 2003, 200 1 in addition t ost of the I wd wn. 

D Ia to c ntractors' or their agent in acce to site ccurred in variou fi rms on th 

pr ~ects and included· delayed r leas of \i ork it b emplo r or hi agent to 

c ntractor on interface works right of way i ues with landowner on th power 

transmission line trace delay in relea e of facilitie for test for u e by another contractor. 

Failure to pro ide to the contractor acces to site, led to 28 day extension of time at 

Kipevu I project and pa ment of Japanese Yen 74 million (K nG n 2000). Di ruption f 

works through lack of acce s to various contractor engaged on Olkaria U project led to 

additional expenditure of o er Ksh. 1.152 Million 15 million). 

In the exe ution of' orks. the contractor" as required to deploy sufficient and qualified 

manpower to deliver the project on time, within budget and to the pecified quality. 

Repetitive cycle on drawing re iew and approval poor workmanship and reworks 

delays in procurement and deUvery of material due to wrong stimates wer reported. 

The subcontracting functions were the sole responsibility of the main contractor. The 

main contractor remained re pon ible for the performance of the subcontractors wh ther 

nominated or not. Such subcontracts were agreements between the main or prime 

contractor and ubcontractor/s and involved no contractual relationships between the 

sub ontra :tor and KenGen. n these projects, power plant design manufacture and 

construction in ol ed many pecialized skiUs. The contractor accomplished task through 

allocation of part or parts of the sp cialized works outside his core function t the e other 

gr ups. The client approved or rejected the selection or nomination of the subcontractor if 

he had reasons to doubt its ability to perfonn. 
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4...1 -1 Int rpr '/at ion o requirem nt 

Included in lh.i factor w r poor relation betv een the ngineer and the c ntractor and 

go ernment r guJations. s mentioned arlier the four proj t were awarded t foreign 

contracting firm and sup rvi ed by international con ulting firm ' ith littl or no to al 

affiliated firm . One of the conditions for th ir election was their familiarity with 

conditions p rtaining to third world countries, and e p ially Africa. Poor relati n 

between the two partie ensu as a r uJt of each party trying to relate the project 

requirements with the expectations from each other. The difference in int rpretation of 

the contract requirements between the engineer and the contractor appeared to be a maj r 

source of poor relations. For example the contractors made many applications for 

compensation on perceived change of specification. but th y w r r j ct d. 

Where the engineer was the designer when contractor proposals on engineering de ign 

impro ements were rejected it appeared to be a ource of contention. Man 

di agreements leading to poor relations related to re-mea urement quantities under re

measurement contracts and assessment of contractors claims. These incidents generated 

numerou correspondences wasting many man-hour on disputes resolution. 

The contractor " as required to be familiar with the laws governing in Kenya regulations 

an b -Ia that may affect the project and to comply with the requirements. The e 

related to tax/tariff requirement like duties value added tax, legal entity establishment 

and application of tax laws. per onaJ income tax corporate tax and miscellan ous taxes. 

The legal requirements related to legal basis and standing go erning laws contract type 

and pr cedures, environmental permitting and corrupt busine practices, among other . 

4.4.5 Works Definition 

This factor grouping was made up of increase in scope of work and complex interfaces of 

various works packages. The increase in scope on the projects was due to all the parties 

in ol ed on the project. The engineers changes in design the employers need to 



1mpro on t chnology and contra tor' wrong timate on mat rial among man lh r 

change app ar d to be pot ntial ourc of delay and c mcrea . 

Th increas in cope of work o curr d on all th n Kip u I proj ct th 

cope changes were nin and re ulted to co t incr e of 1 a pane e Yen 140 Mi IIi n. 

Th re were 182 cope or variation change n the olkaria Il v ith a n t increa e in project 

co t of Ksh. 556 million. Gitaru nit 1 projects cope change wer 5 ' ith a n t increase 

in project cost of $ 255 000 (Ken en, 2000, 2003 2004 1 
). n all the project mo t 

cope changes were technical. It was e ident that th works definiti n on the Jkaria ll 

was wanting in scope speci:ficati n and drawings. The Gitaru and Kipe u project 

d cuments did not appear to ha e had the e problems. 

The compl x interface of arious works package was a phenomenon fi r lkaria ll 

project. Each of the five contracts had a contract schedule while the project 

implementation was dri en by an integrated schedule dri en by the civil contract. 

nfortunatel due to complications during bidding two supply and in tall contracts ith 

sh rter implementation durations were awarded 3 months ahead of the civil contract and 

had a lead of S months start on construction to the ci il contract. The staggered award 

schedule r suited in numerous difficulties on attempts to harmonize the implementation 

program for the variou contracts with ci il contract lagging behind (KenGen 20042 
. 

./ . ./.6 Timeline 

The cluster of ariable on this factor were late design change and p r hand ver 

interface. During the implementation of a project, change in design material, 

sp cification skills and changes in the method of construction or marmer of work 

p rformance, sequence of work, changes in owner-furnished materials or facilitie or 

changes in the contract time were common occurrence. The client, engineer or the 

contractor due to arious reasons initiated change in design . For uniformity of de ign 

on facilitie across variou contracts on Olkaria II project the engineer on everal 

occasion had to is ue late design changes. In other instances the contractors had to 

request for material and design changes to improve constructability. 
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Int rfac hand v r ccurred during transfer of mi-c mpl te r c mpl t ' rks r 

faciliti b t\1 e n contra tor or ben en th eli nt and contract r . h purp fi r 

either party to undertak it f work. or example, n lkaria 11, the client hand d 

o r the turbine v.:ork area to ci it c ntractor to c n truct th turbine p de tal and 

in tall mb dd d mat rial like turbin g nerat r anchor bolt for the uppli r of 

gen rating facilirie . nee the pede tal were ready to rec i e the turbin and 

gen rators the ci 11 contractor had to hando er the facilities to the generating facilitie 

supply contractor who would in taU them and hand er the works and fa ilitie to th 

ci it contactor for final grouting. he ci il contractor would hando er th facilitie to the 

same contra tor for testing and commis ioning and te ting and finally to the facilitie 

owner the client. This process' as complex for multi-contract proje t like lkaria ll and 

wa a ource for claims by contra tors. There were many disruptions leading to poor 

labour producti ity and equipment utilization culminating to e t nsion of time to the 

affected contractor and additional cost of about U 15 million. 

4. -1.6 Government Bureaucracy 

This factor related highly with only one original variable bureaucracy of go rnment 

agencie . he government bureaucracy related to procedures or proce se that had to e 

followed and e ecuted for ariou functions related to the projects. he included, 

cu toms clearances payment procedure immigration and other p rmitting. 

The pr cedur s consumed a lot f time and manpower to ort out huge amount of paper 

works be ide the ne er-ending delays in processing them thr ugh variou go rnmcnt 

agencie . The c ntractors had to employ additional manpower t expedit the proce es. 

The delays in release of projects' equipment and materials through the cu tom due to 

delay in release of duties and ta.xes exemption, affect d the proce on all the project 

with added c ts of logistics expediting placement of bonds, torage and variou claim 

by contractors. For example in Kipevu I project the contractor original plan was to 

import and in tall the overhead mobile crane to erect the generator and many of th 

auxiliaries. Thi part of the work was on the critical path but the exemption docum ots 
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wer r leased v.ith 60 da . Th ntra tor had to retain the tower cran and hire mobile 

crane . and p ial lifting quipment from o er eas. he total as d additi nal time 

a" arded to the contractor for cu ms d lay for ari u equipment and plant\! a 96 day 

and Japane Y n 1 2 Million Ken en, 2000 . n Gitaru proje t, the imp rtation d Ia 

re ulted to comp nsable d lay of _5 day and the contractor's compen 

28-,000 (K nGen, 2000 . Dire t c t for placement f bonds to minimize impact on 

Olkaria II project schedule due to tax exemption delay , co ted Ksh. 70 million ( 

0.92M). 

The payment procedures through go ernrnent agencies deJa ed effecting payment t 

contractors. The placement of letter of credit (LCs for the contractor required certain 

sanctioning b the government which was the borrower of the funds. Tn one supply and 

install contract the placement f the foreign component LC delayed by 24 month partly 

du government delay in issuing nece ary letters to the financier. Consequently th 

contractor though having completed the manufacture of quipment could not ship them 

and had to store them abroad. The contractor was awarded 430 days e ten ion ith 

miscellaneous claims totaling U $ 2.7rnillion. 

The immigration had occasional delays in i suing work permits to for ign worker . The 

delays occurred de pite the fact that the loan agre ments between government and 

financiers take cognizance of type of procurement to be emplo ed in the execution of 

the work by contractors through its appointed agencies like KenGen. Many foreign 

personnel both consultants and contractor had to spent many manbours on folJo\! -up on 

i suance or ren wal of work p rmits. Other permitting related to local authority approval 

for con truction waste disposal, drilling of boreholes and other en ironmental and safety 

compliance permits. 

4.-1.8 Ri k Allocation 

Thi factor consisted of unexpected ground conditions and poor communication between 

parties (e.g. engineer vs. contractor engineer s. employer). On the four projects the risk 

of unexpected ground condjtions was distributed between the three parties. The client 

45 



own r had th re nsibility t und rtak precontract cxpl rat ry m a ure . the 

en ine r ign r , wher applicable had the re p n ibility to design for the conditi n 

exp cted. The larger proportion f ri k was tran fi rr d t the contractor. he xtent that 

this was not fea ible d termined the degre to which Ken n retained a p rtion of th 

ri k und r th rel ant clause in the contracts. Re p ndent cited in fTe ti e risk 

assessment, hanging contra t conditions without allowing for adequate re i ' of th 

consequential impa t and lack of thorough risk as e ment a shortfall that led to 

o erruns. Due to unfore en condition . in Kipe u I project the contract r claimed for 

encom:tering b uld r/rock that were not fore eeable from the geotecttrucal data and 

information pro ided by Ken Gen. A total of I 0 days extension \ ere awarded and 

K h.l7million compensation. 

4.5 Relative Importance of Emerged Factor 

The second objective of the study was to establish the relative importance of these 

factors. The eight 'component factors' could conceptually be interpreted as explaining 

77% of the variance of the thirty-three variables considered as significant in contributing 

to the o erruns. To be able to relati ely rank these factors the a erage of the extent of 

contribution indices of variables ' banging together was used. For example resourc 

pla nning from Table II in app ndix II, the average of 3.41 , 2.68 and 2.61. was 2.90. 

F rom this ranking government bureaucracy was ranked fir t with and an index of 3.27. 

second was resourc planning ith an index of 2.90. Risk allocation was ranked eighth 

with an index of2.41 as shown in Table 4.6. 

The perception of respondents to recurrence of these factors in similar future project 

was analyzed u ing the Relative Importance Indices of the as ociated variables hown in 

Table ill in app ndix ll. For example the variables for resource planning were delayed 

payment to contractor delay of access to site and Jack of adequate professional skill by 

project team. The respective RI1 were 0.821 0.626 and 0.569 gi ing an average of0.672 

shown in Table 4.6 Go emment bureaucracy was ranked first followed by works 

definition. Risk allocation and improper project preparation were ranked se enth and 
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eighth r p tiv ly. I h P ars n corr lation c effici nt b tween th two ranking vas 

0. 81 and ignificant at 0.01 1-tail d . 

Table 4. :Ranking ofth merged act r 

Em rged fa tor era Extent Rank vera RII Rank 

Index 

Contractor inabiliti 2.58 6 0.593 6 

Improper proj t preparation 2.59 5 0.558 8 

Resource planning 2.90 2 0.672 3 

Interpretation of requirem nts 2.47 7 0.606 5 

Works definition 2.85 3 0.744 2 

Timeliness 2.67 4 0.646 4 

Go ernment bureaucracy 3.27 l 0.837 1 

Risk allocation 2.41 8 0.568 7 

4.6 Quantitative Impact of Time and Co t Overrun 

The third object of the study was to quantify the time and costs associated with t 

significant factors. It is important to state that the recording and documentation of the 

cost and tim increases were not easy to extract in some of the contracts as they were in 

some cases lumped together. Howe er after peru al of the documents the data available 

was in the basic form of variable that related to time and cost o erruns a shown in 

Table 4.7 below. Therefore to fulfill thi objecti e the prudent approach was to di cu s 

the impacts of the e ariable within the factor/s tb y lose! fell. 
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Table 4. 7: ummary ofimpa t fvariable to time and cot o errun 

Pr j ct Titl Variabl Time Costs cu r renci 
description extension 

Ksh uss Japa ne e. s"· 
Days (Million) Yen(Million) Francs 

Kipevu l Mombasa -Adverse weather 16 - - - -
Die el Plant -Exca ate in rocks 20 - - --

-Erroneous 
-measurement 10 - 34 -

-Exemption delay 96 - - 192 -
-Access to facilities 28 74 
- ite tests II - - 1.82 -
-Extension of time 183 - - 308 
Variation Orders - - - 140 

Gitaru Unit I -lmportation delays -25 - 285000 
Hydro Project -Late payments - - 94000 

-Variation orders - 4.5 255000 200,000 
Olkaria IT -Variations Aprox 556 
GeothennaJ Project -lnterest on delayed 400 days 

payment Overall 67 
-Escalation 453 
-Bonds charges 70 
-Disruption of 1152• 
works 
- lowdown of 200* 
works 

Sondu-Miriu Phase -AddjtjonaJ v orks The project phase I costs are still under evaluation and 
I Hydro Project. -Adverse negotiation between parties. 

conditions 
-Interest on 
payments 
-Inflation 
-remeasurements 

Note. • Fi ures are s g p lit estimates from slowdown and disru p tion across contracts in the ro· ect. p ~ 
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D 

.1 umm ry f R ear h in din 

p r nnel drawn from contra t r con ultant an Ken n 

m v c nducted t inve tigate n th factor that had 

ignificant c ntribution to time and co t overrun during th ir implem ntation b 

KenGen on ehalf of the vernm nt of Kenya. Th urvey also wa u ed to elicit tho e 

factor that were considered to ha e high frequency of recurrence in future n imilar 

pr ~ect en ironment Th re pondent identified additional causes or ariable 

contributing to o errun . The analy is of the re p n e data r caled that there were 

ariabl that ignificantl contribut d to time and time o errun and ha a chance of 

r curring in future projec . The e included among other deJa ed paym nt 

contractor mployer ca h n w pr blem , deJa in disbur em nt f fund b financier 

bureaucracy of gov rnment agencie , c mplex interfac of vari u work packages th 

length of the implementati n of the proj ct delay in procurem nt of material and 

equipment inad quate planning b emplo er before commencement of con tructi n, late 

design change , dela in appro al b ngineer delay in release of drawing increase in 

cop of work. di putes betwe n parti and dela of acce to sit . 

From factor analysis. eight latent factor that could to large extent e plain th common 

ariance of these measur d ariable were identified. Th e wer deduceQ a 

repre enting; contractor inabilitie improp r project preparation r ur planning and 

interpretatioll'" f requirem nt works defmition timeliness, and go ernment bureaucrac 

and risk allocation: 

--The ranking o£ these factors u ing the a erage of th extent of contribution indices from 

their re pecti cluster of ariables shov ed that go ernment bureaucracy ranked high as a 

factor in c ntributing t o erruns. This was followed by re ource planning ork 

definition timeliness improper proje t preparation contractors inabilities interpretation 

of requirem nts. and risk allocation. 

49 



Th ranking u ing the relati 1m rtance inde depict d a clo ly match d pattern t 

that of e tent f ontri uti n. vernrn nl ur aucracy w ranked highe t. ~ 11 w d 

w rks definiti n and re ourc planning. Timelin carne fourth fi 11 wed b 

int rpretati n f r quir m n contractor"s inabilities, ri k allocati n and improper 

proj ct pr paratioo. Thi order wa important in re ealing the ariables that K n en 

sh uld lay empha i on during th xecution of future projects. or exampl , it i clear 

that the bureaucracy of gov rnment agencie contributed to o erruns in all the pr ~ect in 

th study. Thi also had a high probability of occurring in futur pr ~ect unl th 

pr blem nc untered from the agencie ar brought under control. 

The implementation of tbre of the projects on the case stud namely· Kipevu l Gitaru 

Uni t I. and lkaria ll Geothermal plant was complet and full data and information wa 

a ailable for analy es. Howe er ondu Miriu phase I a technically complete but 

d ision on the final co ts wer et to be determin d. By clo el relating the factor to 

the various variable it was ob erved that they re ulted to o erruns on the projects by 

arying magnitudes. Olkaria II Ge thermal project bad a 29% co t overrun and 53.4% 

variance on completion time. The Kipevu I project showed a co t incr ase of 13% of 

foreign co t and 6% of local costs. The potential time o errun of 14.3% was managed 

through co t increase by crashing the project activitie . Gitaru Unit 1 manifi sted a cost 

increas of .4% and a negati e time ariance of 4.6%. The determined tim ariance for 

ondu Miriu Phase 1 was 12. ~%. The quantitative urn maries of overruns as cia ted with 

the igniticant ariable were presented in Table 4.7 abo e. 
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.2 i nifi ant a tor ontributiog to v rruo 

The ignifi p wer proj and id ntificd in 

th stud. \ re: ontra t r inabilitie , impr p r proj ct preparati n, r urc planning 

interpr tati n 

and ri k a 

f requirem n , \ rk definiti n , timeline , go mm nt 

ment. Kaming t al. 1997), n a imilar tud for overrun 

ur aucrac , 

n high-rise 

projects in lndon sia found that equipment u age, re urce estimate buildabilit . and 

human re ur e hortag influenc d dela · ' hile n ironm nt, co t data, and inflation 

were significant in det rmining th co t o errun. Mu a 1999) in a tudy on water 

projec funded by the Government of Ken a. identified~ quality of project managemenL 

op rating n ironment. motivation of worker , infra tructure, inadequate re ource . and 

organization of th proje t team as factor that d termined the d lay in the projects. 

D veloping countries lack re ources, managerial skills and have low human capital 

productivity Kwak 2002). Long et al. (2004 id ntified incompetent 

designers/contractor p or e rimation and co t management, ocial and t chnological 

i ues, ite related is ue , and improp r t chnique and tools in case study for Vietnam. 

Th refore project design tandards sp cifications and con tructi n method mu t e 

carefull elect d so that th y will be appropriate to local financiaL human, and material 

resources required during both the implementation and its subsequent operation (K ak 

2002). Jt is imp rtant to appreciate that for a country like Kenya, with per nnial pow r 

shortage . power project are more often implemented on fast track ba i and c rtain 

i sues are easily o erlooked during project preparation and often lead to project 

implementation snags Like delayed payment to contractor and consequential d lay on 

chedule. 

Contractor s experience manifests on how the project i managed and e ·e ution of 

defined resp nsibilities and obligation in the contract The selection of project team. 

supervision cheduling coordination and control of work acti ities methodologies, ork 

plans deployment and coordination of resource procurement of material knowledge 

territory of project. o erall site management among other are indicators of an 

experienced contractor. The complexity of the technology financial standing and 
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·perien e requir d in the pre-qualifi ati n riteria on the our pr ~e liminatcd th 
A 

participati n nfining them to minor ub ntractin r le . P r 

c n tru ti n meth d could b r fle tion of poor pe ificati n, lack f kill and 

e ·p ri nc • and inappropriate equipment from the c ntract r. P r p cificati n led t 

re · urce and time waste a parti tried to agree n th ir interpr tati n. r turnke 

(d ign-build pr ~ cts it i e y t implement constru tability· it i much mor difficult 

to do projec \i here d sign and con truction are ace mpti bed by distinct and eparate 

c ntracts. or example on Olkaria II the consultant was resp n ible ft r th de ign for 

th main ci il works as w ll a up rvi ion of th co truction contractor. hi I d to 

pr tracted debates and corre pondenc which could rc ult in lo t time and additional 

c ts. 

The cashflo" problem occurr d if a contractor wa receiving regular payment from the 

employer but diverted fund to other acti itie unrelated to the project. The main 

ca ualties were the local subcontractor with consequent ffects manifested in delayed 

pro ision of services and good and increase in attendant cost . Poor peci ficati n aro e 

out of th fact that eternal con ultant bad a bias of sp cifying what they w r familiar 

with and th client may not have had time or internal capa ility to review them. o 

o ercome pecification problems some of the requir ments had to be dropped after 

extended delay in negotiating on alternatives. 

In the mind of orne of the responden who were takeholders delay in disbursement of 

funds was percei ed as bad relation . For example. one fmancier tied the initial relea of 

fund for the lkaria proj ct, to oK ettlement f ou tanding loan arrear in oth r 

ector unrelated to the project. This happening with impl mentation contract alread 

ex cuted tended to train the relations between the borrower and th financier. 

The purpo e of resource planning is to ensure that adequate suitable or appropriate 

factor of production mone . equipment, manpower and land) are optimized and tim ly 

deployed in the process of generating alue in as ets acqui ition. Timely facilitation of 

access to ite by contractor or its agents was crucial in ensuring that the contractor 
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ntinu d t p rfom1 th ir ligation planned with th all cated re ur . ailure t 

do thi led t poor re ur utilizati n, lip n h dul and additional t through 

cl im b c ntra t rs. D pi m nt f competent per onnel c ntractor called for a 

c mpetent t am drawn fr m ariou pr fe ional di cipline and an appropriate 

organization tructure that reated a he i e team to execute and d li r th pr ~ect. 

Ari ing out f the poor r lation tw en the engineer and the c ntractor were i ues of 

di agreement that would often hold parts of the works interfering with m th interface 

with other contractor on ite. 

The understanding of government regulation ' a crucial for mootb execution of the 

projects. Howe er it appeared that, at the start of constructi n the contractors were 

unfamiliar with the requirement . imilarl the engineer often found himself in similar 

situation and could not make timely decisions without procrastination and length 

con ultations. Immigration department delays in releasing of work p rmits led to removal 

of personnel from their work which had to uffer d lay and consequential co t to the 

projects 

The details for works definition are derived from the formulation phase of th project 

where the project concept is crystallized after con iderable effort technical studies 

consultations etc. Poor field in estigations incomplete and inadequate information bad 

or deliberately wrong estimation Jack of experti e or experience inadequate project 

analysis omi ion of project linkages and poor appraisal and investment deci ion led t 

wrong project definition and consequently wrong works defmition. If the ba ic 

parameter of the project are wrong the time and co t overrun are in-built fr m the very 

start and th e are bound to follow later (Kholi 2001). The ab ence of contract strategy 

that was a critical succes factor on implementation of project could b inferred from the 

happening under Olkaria Il proj ct. The number of and size of th contracts interface 

bet\ een the different contract and the management of the contracts should ba e been 

appropriately defined and planned at formulation stage. The problem of complex 

interfaces among contract may ha e been exacerbated by delays of mobilization of 

contractors a a con equent of deJa ed ad ance mobilization loan. During the entire 
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impl m nl ti n peri it 

to ork to a re ult 

Th concep and appli ati n f ri k management in constru ti n ha 

ext nsi ly b n co er d b Kerzner (- and i k (20 ne pre pt t 

recognized i that all ri k ar rigbtfull owner unle tran [1 rr d or as urn d b 

an ther party for fair comp nsation Fi k 20 0 . Ri k allocation r fer to ri k spreading, 

or reaffirmation of the exi ting allocation of ri k o that tb ri k tays where it w uld 

otberwi e be isk, 2000 . Th cond guideline in determining whether a ri k be hould 

so transferred i whether the rec i ing party ha both th comp tence to acce th ri k 

fairly and the experti e neces ary to control or mirumiz it. In all contracts. it app ared 

that some of the risks were not well d fined and allocated. or example, ri ks of d lay 

associated with customs clearanc were ill defined and wer a ource of protract d 

debates. Poor communication b tween parties appeared to b pr blematic where ther 

was inadequate information and team pirit was la king. For example re p ndent cit d 

lack of communication by client team at the commencement stage of the project 

hoarding of information by taff, too many player on the client side which did not gi e 

imple point of responsibility on decision making, and rigidity of parties to assi t each 

other as some of the factors that led to o erruns. 

Th identification of these factors fulfilled the first objective of the study and wa a 

pointer to olution to the study problem. Variables as ociated to the eight factor 

included: inadequate contractor e perience poor construction meth ds delays in 

procurement of material and equipment contractor s own cashflow problem unreali tic 

client budg t poor pecifications in the contract, poor labour productivity. bad relation 

wit financier deJa ed payments to contractor. delay of acces to site, lack of ad quat 

professional kill b project team poor ubcontracting poor relation between engineer 

and contractor government relations, increase in cope of work, complex interfaces of 

various work packages late design changes, poor hando er interface bureau racy of 

go errunent agencie . unexpected ground conditions and poor communication bet\i en 
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pani 

(- 001 

imilar findin an field et al. 

dtUkari 2002 . and rim ng et at. 2 3 ). 

4 . Pillai and Kannan 

a tor Ia ling was ubj cti , as orne of the ariabl 'hanging t gether' did n t 

pr vid conceptual meaning to th factor . For e ampl , under ntractor inabiliti , the 

variabl unreali tic client bud et' had no cone ptual meaning t thi fact r. II we cr. 

further analysi of the ariable pr ided larity on the factor label. overnm nt 

bureaucrac r lated to n factor only. Tbi was c n idered via th concept of simple 

tructure. factor structur is con idered imple if each of the original ariable r late 

highly to one factor and each factor can be identified as r pres nting what i common to a 

relatively small numb r of ariable (Kieinbaum et al. 1998 . 

5.3 Relati e Importance of the actor 

The relativ importance of the e factor in contributing to overruns on future projects a 

percei ed by rc pondent was achie ed through ranking using the extent of contribution 

index and the concept of Relati e Importance fndex Rll). The RJJ has been u ed 

extensi ely in research to rank factors from different group in a urve . Kumara wamy 

and Chan 1998) u ed RII to rank factors a perceived b contractors con ultant and 

clients in building works and ci il engineering works. Man field et al. 1994 u d 

severity index which was deri ed from the percentage of resp ndents giving a given 

re pon . ong et al. (2004) used m an score same as the extent of contribution in 

ranking of factors. 

In adopting this method of ranking, for factors using the a erage of the mean core and 

Rll. the eight factor were ranked. The high correlation b tween the two technique rna 

be used to aUdate the ranking u ing either of the methods. n interpretation of the 

results was that in the minds of the respondents variables that they consider d 

significant in contributing to o erruns were also perceived as ha ing high frequency of 

occurrence on future project . The ranking of the eight factors provid d KenGen 
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managem nt. and others in similar indu trie w·th a :uid n priority are ~h rem r 

effort or focu hould be dir ted in curbing o rruns n pr ~e t during implementali n. 

5.4 Quantitative Impact of Fact r 

The quantitative asse sment of the impact of th ariable fulfill d th 3rd ~ cti of th 

tudy. The r ults from the exercis were aimed at pr iding tangibl effi ct of o rrun 

and consequ nces of occurrence of any of thes factor . The absolut alu of o errun 

asso iated with orne of the factors w re identified. Ho v r it was difficult to i olat 

orne of the overruns due to the way the data wa presented. To a oid misrepresentation 

of impact of the factors the absolute alues on co t were report d a found in th 

reports. That is the currencies for tran actions were retained a any attempt to convert t 

ingle reporting currency had an inherent danger of distorting the re ults. imilar 

anal es were conducted by Pillai and Kannan (200 1) on ixteen power pr ~ ct in 

Kerara, India, Their anal ses was limited to overal l impacts to time and co t on the 

projects rath r than the impact of indi idual factors. Thu the ca e study pro ided a 

closer analysis of underlying factors to o erruns from which K n en inve or or the 

Go ernment would be in a better po ition to pro ide for appropriat canting ncie during 

planning ha ing asses ed the risks potential 

·.s Conclu ion 

Problems associated with implem ntation of construction projects by private and public 

sectors in the process of asset acquisition have extensively b en rep rted through ariou 

literature. The problems are also pervasive in de eloped and developing economie . They 

occur in various forms and magnitude on different project types economie and proje t 

environments leading to time and cost o erruns. This study wa undertak: n with three 

objectives· to identify significant factors that contributed to time and co t o errun in 

power project implemented by Ken en on behalf of th Kenya Go ernment to establish 

the relative importance of the e factor and to quantify the tim and costs associated ith 

the significant factors. From the tudy findings the following conclusions were drawn 
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(i Th v ere man variabl that contributed t tim and t ov rrun in the four 

recent power pr ~ect implement d by K n en on behalf of th Ken a 

Go ernment. The variable included: dela ed payment to contra tor. 

employer cash flow problem delay in disbu em nt of fund by finan icr , 

bur aucrac of go ernmem agencie compte interfa 

packages the length of the implementation of th pr ~e t dela m 

procur ment of material and equipmenl inad quate planning by empl yer 

before commencement of construction. late design change delay in 

appro als by engineer delays in relea e of drawings increase in cope of 

work, disputes between parties and delay of access to site. This re elation 

should enable planners to take stock of the past performance and incorporate 

les ons learned. 

(ii) These variables ha e the potential of recurring in future projects implemented 

by KenGen under similar circumstances. There is a need to anticipate their 

occurrence and to continuall design appropriate strategie and mechanism to 

overcome or minimize their potential impacts. 

ii i) Through factors analysis the 33 significant variables could largely be 

explained by eight underlying factors namely; contra tor inabilities improper 

project preparation resource planning interpretation of requirements. works 

definition timeliness government bureaucracy and risk allocation. The 

factors offer a general iew that would act as a guide in formulating new 

policies and strategies in managing projects in the future. 

(i ) Government bureaucracy can be considered to have been the lead factor in 

contributing to overruns on the e projects. The other factors in order of 

ignificance were resource planning works definition timeliness improp r 

project preparation. contractor inabilities interpretation of requirements, and 

risk allocation. The occurrence of any of these factors on a project will largely 

depend of the project en ironment at the time of implementation. Hence ther 
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( 

i a n ed to continually can lh en ir run nt and id ntif th 

fa tor . 

n all th four pr ~ ct . lkaria II 

0 th rrnal Power Pr ~ ct had tb high errun in time and c t. Kipe u I 

Die el Power Proj ct was econd on c t o errun foil 

ondu Miriu Pha e I al o r corded time verrun. How er co t o errun ere 

yet to be det rmined. h ability to minimiz the impact of errun will 

largel depend on proper definition of the project cop . adequate planning of 

schedule and re ource , commitment of all project team and of applicati n 

of modern project management techniques through use of qualifi d and 

moti ated manpower. Ri k houJd continually be as ssed through th variou 

tages of the project life cycle det rmined and appropriate contingencie 

adopted. 

5.6 Recommendations 

It i e id nt from th study that implementation of power pr ~ect in Kenya, like any other 

infrastructure de elopment will experience problems that often will lead to time and co t 

overruns. Based on the fmding from thi tudy I would recommend that the Go emment 

of Kenya and KenGen undertake th following on all future project implementation. 

5. 6.1 ontractor' Performance 

In the fore able future the Go ernment and KenGen will continue to fund power 

projects through bilateral and multilateral financing agencies. Thi will continue to place 

con train on the type of c ntract or procurement strategies that can be adopted hen 

selecting contractors to implement the construction. To overcome some of the problem 

a sociated with contractors inabilities better contract management p naltie and 

incenti e should be d igned at implementation planning. Th contract planning (both 

for works and equipment suppliers) wiiJ have to be linked closely to resource-based 

implementation planning of the projects (Kholi 2001). Contractors and suppliers should 
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be bound t gi\ e their re ur and time plan int grated v ith pr ~ ct plan d n 

PERT/ PM) and follow them. nfi rcing liquidat d damage clau e and enhancing 

in enth ·c for early compl ti n to ontractor will en ure that the. are int r 

tim completion. ontra tor houJd be paid on tim a p r th c ntract agreement t 

avoid ituations wh re timely res urce planning is affi cted du t cashfl v pr blem . 

KenGen h uld n ur that th engagement of subcontractor and delegation f dutie y 

the prime contractor doe not impede on the project pr gre s. Wh r delay are 

anticipated. project authority hould be able to off-load contract (partially of full ). 

Contra tor abilities to manage it fmance should be as e ed during the bidding 

pro ess b en uring that the balance sheets are in order and liquidity is und t me t 

immediate obligation. Where consultants are used for planning. awarding and foil wing 

up the contracts the effectiveness of consultants in contract management hould be 

properly evaluated. 

5.6.2 Project Preparation 

During project preparation, enough time and resources should be allocated to ensure that 

adequate field in estigation are conducted appropriate and up to date information i 

gather d, specification are prepared scope is well deflned good estimates n material ar 

made, adequate project analysis is done and linkages in projects activities are identified. 

From thi Ken en will be able to assess the risks involved formulate ad quate plan and 

contingencies. ll is on this basi that KenGen will be able to sufficiently tran late these 

plans into a budget that will en ure ufficient funds are secured. Flyvb rg et al. (2004) 

ob erved that b for a project owner decides to proceed and build a project, e ery effort 

should be mad to conduct preparation planning authorization and ex ante e aluation i 

uch a ways that problem are negotiated and eliminated that may otherwise resurface as 

deJa s during implementation. In cases where long d lays (that i a year or more in 

award for project implementation will occur re iew and update on the content f th 

project documents hould be a pre-requisite to ensure that the project will still meet the 

deliverable en isaged earlier. KenGen should ensure that con ultants engaged on it 

project under tand local requirements for succes ful implementation. Project managers 
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in addition to traditional project management function mu t t up a pr can the 

en ir runenl to id ntify p t ntial pr bl m and try t e tablish p wer r lati n hip that 

an h lp them manag the ke a tor and fact r on \ hich ucc ful implemcntati n 

depends Youker. 1992). here hould al o be sufficient manpower on Ken n' pr ~ect 

t am. qualified t work alongside the consultant and pro id neces ary kn ledge cap 

between them on tb project environment. K\l ak 2002 ob rved, that international 

consultants engaged to assi t with pr ~ect preparati n ha e different ciaJ-cultural 

background than the beneficiaries may not b familiar ith lo al re our es, and are 

accustomed to different approach s to engineering and project management practice . 

Kenya, like any other de eloping countries, lack resources. managerial skill and ha e 

low human capital productivity (Kwak 2002). Therefore project design standard , 

pecifications and construction methods must be carefully selected so that they will be 

appropriate to local financial human. and material resources required during b th tb 

implementation and its subsequent operation (Kwak, 2002 . Kumaraswamy and han 

(1998) viewed interaction of other factors on the project affecting labour productivity. 

They further hypothesized that motivation of both management and labour can b ke 

contributors to productivity 

5.6.3 Resource Planning 

Before actual implementation of the project starts Ken en hould undertake detailed 

implementation planning covering aspect such as physical work, time plan. input 

resources inter-linkage organization and management s stems utput generation and 

co t planning. dequate re ource plan and it linkage with time plan ar crucial. The 

implicit resource requirement (manpower materials moo y tc.) for each period may 

not meet the availability constraint and hence the time plan may not be implementable 

Kholi 2001 . All tbe major activities that may have impact on time and co t to the 

project should be concei ed and sufficient time provided for. For example land 

acquisition, right of ways (ROW) clearances and admini trative procedures should be 

adequately co ered. ufficient funds to co er the entire project should be provided to 

minimize cost overrun that warrant higher outlays. KenGen should anticipate 
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requirem nts of inter-linkag in c ntra t r it agen i and pr vid fi r th m r h uld 

alwa} initiat dialogue \ ith interlinked ag n ie early in the planning tagc that 

reali tic time durations are allo at d. The organization and management y tern needed 

for cce ful implementation hould prop rl plann d. Inadequate pr u t pr parati n 

leading to scope changes during implementati n is perhap th mo t imp rtant re n [I r 

o erruns Morri 19 0 . o effort h uld be pared in th initial tage of a project t 

prop rly defin th project goal and it deli erabl (D ir t aJ .. 2 03 ). 

The tendering pr c s should encourage the participation of the local contra t r and 

consultants as a strategy in impro ing of the local skill and transfer of technology. Th 

Go ernment should formulate policies that help in developing 1 cal human capacity 

through proper training. This will call for pro iding incentives such as offering a tax 

d duction on money spent on training and for authorizing trade unions or other agencie 

t regulate follow-up on training and classify trades. D eloping human r s urce al o 

appl ies to constru tion engineer who usually lack adequate managerial kills deh and 

Battaineh, 2002). 

5. 6. -1 Team Building 

Collaborative approach or team building between KenGen local and foreign contractor 

and consultants on a project will help in adopting innovative management technique 

value engineering in order to be more efficient and effective. Consultant (project 

manager) should be taken on oard early on a project and their continuity ensured 

through the impl mentation so that they will pro ide effective link between the client and 

the contractor. The project manag r mu t appreciate the en ironment of development 

projects maintain flexibility and b competent to analyze the nature f a sociat d 

problem and their diver e effi cts on the success of the project. and address the e 

promptly (Kwak. 2002). This will also apply to KenGen project team· it hould b 

engaged on the project at formulation through planning and implementation. lf partie 

invol ed in planning specifications and de ign can work as a team with those who will 

handle the actual construction and installation, many loose ends. and the eemingly 
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ndle d Ia and backtracking n ded to re I e c nfli ts. can elimin te be re 

work en b gins Mezh rand Tawil. 1998 . earn- building appr a h v ill era ingle 

mtera tion with owners and all w more fie ibility b au f th wid r mix f kill 

available, much b tter communicati n and much m re rc p n to th wner n d . 

. 6.5 Contract trategy 

The contract trategy adopt d i.e. number of and siz of contract . int rfac or interlink 

between the different contracts and their management is a criticaJ succe s factor for 

project p rformance. KenGen hould formulate this at the planning stage. omplex 

v orks interface should be a oided and works should only be split into packages that can 

easil be managed. Late design changes will often complicate the management pro e of 

interfacing linked works or contracts. 

-. 6. 6 Linkage with Government 

Linkage with go ernment agencies in future projects execution will be inevitable. To 

mirumize the delays associated with Go ernroent agencie Ken en should formulate 

trategies for constructive engagement with the rei vant agencies through its 

communication department. For example teams identified from these agencies could b 

inducted into the projects through initiatives like, in itation during launch of project' 

charter occasional site isit for updates, and continuou dialogue and communication 

wi th or without a project ongoing. The key agencies are those in Mini try of nergy, 

Ministry of inaoce environmental and con ervation revenue collection. cu tom 

clearance , immigrations and local authorities. 

n the hand it will be ben ficial to the projects if contractor could be encouraged to hire 

local experts in law taxation and financial regulations and environmental i sue . Thi 

ill greatly enhance compliance and reduce delays when directly dealing with the 

go ernment agencies. 

- 6. 7 Ri k Management 
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Proj t en ironment in Kenya compri of div e ri k fact r that may imp de on their 

ucce ful performance. KenGen h uld adopt modern ri k management to I like 

lnternationaJ Proj ct Ri k anag ment TPRA for identificati n, as e m nt. analy i f 

impact and manag ment re pon e (Gib on and al wski . 

. 7 imitation on the tud 

ne of the main limitation on the study was the siz of the sample of projects a ailable 

for the stud . f the four sele ted, only three were completed and in commer ial 

operation. It would ha e been more enlightening if a large sample of complet d project 

were a ailable and a large ample of re pondents could b used. The other limitation was 

on the secondary data· the difficulty in splitting into discrete time and ost impact for 

each factor due to the close interrelationship between variable . Literature on similar 

tudie in Ken a to collate with that from other countries was scarce. 

5.8 Recommendation for Further Re earch 

lot of re earch has been done and documented on time and co t overrun in developing 

ountries in A ia on many areas of infrastructure and commercial (e.g. high-rise bui lding) 

development. However this wa lacking in Kenya denying many p tenlial investor or 

developers a sourc of information on what factors to consider for successful 

implementation of projects in Kenya. Further research in similar infra tructur 

developments was therefore recommended. 
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Time and Cost verruns in Public ctor Power Project in Kenya: A as of Ken a 

Electricity G nerating ompany Ltd. 

Please email r mail back the an ' ered questionnair a oon a po ibl , a timely 

repl will greatly a · t me in completing my thesi for the MB program. pon 

completion of the tudy the final report will ent to each urvey participant. 

For more detail plea e contact: 

ng. David Kagiri 

enya Electricity Generating ompany Limited (KenGen 

tima Plaza, Kolobot Road Parklands 

P.O. Box 47936 00100 airobi Kenya 

Tel: (254) 20 3666520 Fax: (254) 20 3666565 email: dkagjri@kengen.co.ke 

THA K YOU VERY MU H F R YOUR K1 D COOPERAT/0 AND VALUABLE 

TIME 
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PAR 

1. am f the project. ... ..... . ...... . .... ... .... . ...... . .......... . . . . . 

2. a De ignati nltitle of re p ndent on thi pr ~ ct ............ .... ...... .. .......... .. 

b Qualiiicati n .g. i il engin er ec n mi t t 

c Exp ri nee in y ar of r pondent on imilar a ignm nt ..... .... .. . .... . .... . 

PART B 

Que tion: To what e tent do think that each of th following factor contribut d 

to time and co t overrun ? Plea e rate the chance of occurrence by circling a 

uitable a figure a indicated below. 

cale of ext nt of contribution: 1- ot Important, 2- mewhat important, 3-

Importan 4- very Important 

cale of chance of occurrence: High 3) Medium 2 r Low 1 

Cause of delay and co I Extent of contribution Chance of occurrence 

The length of the implementati n of 4 3 2 I 3 2 1 

the project 

Lack f adequate profe ional skill 4 3 2 1 3 2 I 

by project teams 

Del a in appro alb ngm r 4 3 2 1 3 2 1 

Inappropriate organizational 4 3 2 I 3 2 I 

structure 

Complex interface of arious 4 3 2 1 3 2 1 

works packages 

D Ia of access to ite 4 3 2 1 3 2 1 

2 



In d quat planning b mpl y r 4 3 2 I 3 2 1 

for c mmenc ment f 

nstructi n 

Dela in pro ur ment f mat rial 4 3 2 1 3 2 I 

and equipment 

Inad quate sup rvi ion of works 4 3 2 I 3 2 I 

Unexpect d ground conditions 4 3 2 1 3 2 I 

Bureaucracy of go ernment 4 3 2 1 3 2 I 

agencie 

Lack of invol ement by client team 4 3 2 1 3 2 I 

Delays in disbur ment of fund by 4 
.., 

2 1 3 2 1 .> 

fi nancier 

Poor construction method 4 3 2 1 3 2 1 

Escalation on material 4 3 2 1 3 2 I 

D isputes between partie 4 3 2 J 3 2 1 

Unrealistic client budget 4 3 2 1 3 2 I 

P or handover interface 4 3 2 J 3 2 1 

Delayed payment to contractor 4 3 2 1 3 2 I 

Lack of moti ation from all teams 4 3 2 1 3 2 I 

Labour disputes 4 3 2 1 3 2 1 

Poor subcontracting 4 3 2 1 3 2 1 

Exchange rate fluctuations 4 3 2 1 3 2 1 

Political interference 4 3 2 1 3 2 l 

Corruption or rent eeking 4 3 2 I 3 2 I 

Delay in relea e of drawing 4 3 2 1 3 2 I 

Ernplo er ca hflow problems 4 3 2 1 3 2 l 

Increase in scope of work 4 3 2 1 3 2 1 

Inadequate/Poor cost control 4 3 2 1 3 2 1 

Poor pecifications in th contract 4 3 2 1 3 2 1 

Poor r lations between engmeer 4 3 2 1 3 2 l 

3 



and c ntra t r 

Unpr dictabl weath r 4 3 2 I ... 2 1 

Proj t c ntra t term . 4 3 2 l 3 2 I 

Complex payment proce . 4 3 2 I 3 2 1 

Contractor Shortage of equipment 4 3 2 1 3 2 I 
-

for work 

Inadequate contractor experienc 4 3 2 1 3 2 I 

Poor communication between 4 3 2 I 3 2 I 

parties (e.g engineer Vs contractor. 

engin er Vs employer) 

Poor infrastructure e.g. road 4 3 2 1 3 2 1 

telecommunication 

Inadequat work inspection 4 3 2 I 3 2 I 

Poor safety measures -
4 3 2 1 3 2 1 

Low labour productivity 4 3 2 I 3 2 I . 
Client failure to supply information 4 3 2 1 3 2 1 

and materials 

Underestimation of project duration 4 3 2 1 3 2 1 

Lack of client top managem nt 4 3 2 1 3 2 1 

support 

Bad relations with financiers 4 3 2 1 3 2 I 

Contractor' s own cash-flo 4 3 2 1 3 2 1 

problems 

Environmental issues 4 3 2 1 3 2 1 

Government regulations 4 3 2 1 3 2 ] 
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p T 

Qu ti n: What ther factor not li ted in part 8 do u c n id r t ha e had 

·r. nt contribution t errun in th proje t/ · ou er in I ed? PI a li t 

fiVe (5 in the rder of their importanc . 

i) 

ii) 

lll 

iv 

v) 
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p 

~able (I) Summary of Factors from Part C of the Qu~ti_Q_nnaire 
iGroups !Factors 
I 

Contractor related !Poor quality _of work leading to re-work 
OC!!_e'9Jerience of contractor staff and ~k !ff ski I I 
!Poor man~ement by contractor manager 
lt!_oarding of information ~taff 
!Cost cutting on some subcontracted items 
ISubcontracting~oblems 
Contractor joint venture arran_g_ement 
Poor contractor project management and plannil'!,g_ 
Poor transport facilities of labour by_ contractors 
nadequate manpower on the side of the contractor 
~on-availability of key re ources (or changes during llu 
2_roject 
[Low morale 
~ontractors' lack of territorial experience 
~ontractor lack of understandin_g_ of _g_overnment~ocedures 
!Contractors infrastructure and support in ll1e territ ry of th~ 
~ite 
~ccommodation of staff 
!Slow mobilization and mannii'!S_ ~civil contactor 
IFri olous claims by contractor - resource spent as essin~ 
~em 
-ligh "claim conscious" attitude by contractor resulting in c: 

ot of unnecessary project corre pondence , dela s anc 
~isputes 
~ck of utility for test/cornmissioni!!&_ on time 
~isunderstanding of owners requirements 
Financial problem of the contractor's head office 

Em£loyer related Delay in approval of variations 
Unachievable milestones set in the contract 
l)ell!Y_ in financial Sj:)QrOval of variations 
Delay on acting on engineer/owner instruction 
..... ack of acceptance of im£IO\f_ements of desigt-1_ b_y_ em_Qlo_y_er 
~oordination with KPLC for safe access into substations 
,.._.ate resolution of transmission weyjeav~ 
Careless in ori~aJ _!pecificaton such as deratil'!K of_£Jant 
Principal application of european product (e.g. ABB) due to 

r1 ~ngjneer~ ~ecification 
Variation to material and specifications 



~llow nough time, pr -con tructi n contract, for th rough 
1 k as e m nt, a e m nt of c ntract form, p cificati ns. 
~an~ement contracting and contra~in_g_strategy 
1"-'ack of value ~ngineering 
fl-ack of continuity of con ultant in preparation f c ntract 
~ocuments and supervi i n of con truction gi ing ri e to 
!ambiguities and difficultie~ in ad_QI>ting technical specs. 
[Use of ery old technical sp cification for parts f th wrks 
!Without allowing for adequate re iew and re i ion fi r other 
~an safety related i ssu~ . 
..... ack of updated drawings on exi ting equipment to be 
modified 
II defined scope 

Delay between project des!&!!_ and awards 
INo complete review of design 
!Late review of civil work designs nece sitated by revi eel 
~ivil work r~quirement of _Q]ant contract 
!Delay In r ceipt of adequate deign data from plant 
~ontractor 

iRedesign of the _groject 
nadequate check measur s against engineer's error anCI 
~onduct 

~adequate in olvement of project team at an early stage 
(Qre-awarcl} 
!Poor involvement of employer' project takeover staff ru 
esource _gersons 

rroo many playerS On the client Side WhiCh does no glV( 

~imple point of responsibility on deci sion mak:i~ 
fl-ack of en ironment that nurtures and encourage~ 

l!fleri tocracy 
fl-ack of communication by client team at lh( 
commencement st~e ofthe_E!<?lect 
Failure to incorporate lesson learnt re-inventing the wheel) 
Changing contract conditions without allowing for adequate 
eview of the consequential impacts 

Time became "at large" because of delays that were the 
esponsibility of the (if not the fault)_ of the em_glo_y_er 

Failing to Secure fuJl project fmance and commitmen 
hereof at the start 
r.inancial influence on condition of contract 
nappropriate funding arrang_ement 
~ootractiog strategy of construction contracts 

Al1_2._arties related ;Rigidity of parties to assist each other 
[Variation to material and S_l)_ecifications 



Poor management of scope change 
mcffecti ve risk management 
~ecurity of construction site 
Involvement of lawyers to contractual issues of the project 

Government related !Changes in legislation e.g. customs procedures 
Lost time by tax exemptions 
Changes of priority with re pect to funding e.g. emphasi on 
egionaJ interconnection. 

Rigid conditions placed by donor leading to non-optimaJ 
Financiers related awards 

Delay in release of funds 
Terms and conditions of financing for in tance with regard 
o contract packaging and appointment of consultants 

ruonger durations required by the World Bank to approve 
ender documents and tender evaluations 

1'-'onger durations required by financiers/client for approvaJ 
pf properly justified additional fund for succ ful 
fexecution and completion of contracts. 
!Dividing of the loan to phases by financiers 
nappropriate relationship between the emplo er and lending 

·nstitutions-the employer need to be much firmer with the 
enders and to insist on sensible and pragmatic observance 
pf lender procurement rules and the lenders need to 
[l.l.llderstand the project technology better. 

Consultant related IPoor design by engineer 
!Poor actioning of design deficiency by engineer 
!Lack of support b engineer to contractor engineering 
principle 
Poor management of key interfaces between contractors 

!Local ethnic group at construction ite (e.g. maasai, 
Project location related · nterface of 

l!ndirect related parties (schools. hospital, farm, etc) 
!LOcation ofplant being in a national park 
Terrain of pipeline- difficult in some places 
Economic benefits to local community for instance in 
employment and subcontracting 
Empowerment of stakeholders e.g. NGOs 
Interference by_ local community 



oor relations bet\ een client and 



~_abl~ li Descriptive Statis tics- Variables' Extent of -~ootribution 

N Mean ~td. Deviation 
Delayed payment to contractor 41 3.414634 0.805469 
Employer cashflow problems 41 3.390244 0.891012 
Delays in disbursement of funds by financiers 41 3.365854 0._968403 
Bureaucracy of government agencies 41 3.268293 0.742442 
Delay of access to site 41 2.97561 1.060373 
The length of implementation of the project 41 2.95122 1.094331 
Delay in procurement of materials and equipment 41 2.878049 0.92723 
Inadequate planning by employer before commencement of construction 41 12.829268 0.972174 
Late design changes 41 2.804878 1.054028 
Delays in approvals by engineer 41 2.756098 0.969033 
Delays in release of drawings 41 2.731707 1.00061 
Increase in scope of work 41 2.7073 17 1.006079 
Disputes between parties 41 2.707317 0.980915 
Delay of access to site 41 2.682927 0.985876 
Poor specifications in the contract 41 2.634146 1.042979 
Bad relations with financiers 40 2.625 1.169867 
Lack of adequate professional skill by project teams 41 2.609756 0.891012 
Inadequate supervis ion of works 41 2.609756 1.021715 
Environmental issues AI 2.560976 1.049971 
Poor subcontracting 41 2.560976 0.97593 
Inadequate contractor experience 41 2.560976 1.141245 
Government regulations 41 2.536585 1.185276 
Poor handover interface 41 ~.512195 0.977802 
Low labour productivity 41 2.512 195 0.897829 

: Underestimation of _l)roject duration 41 2.487805 1.164516 

Poor construction method 41 2.463415 1.097669 

!Unrealistic client budget 41 2.439024 1.025885 

Poor commun ication between parties. 41 2.4 14634 1.094888 

Complex payment process 41 2.4 14634 0.94804 

U nexpected ground conditions 41 2.4 14634 0.974054 

I Client failure to supply information and materials 41 2.390244 0.971546 

Lack of involvement by client team 41 2.390244 1.115304 

Poor relations between engineer and contractor 41 2.365854 1.042979 

Contractor shortage of equipment for work 41 2.341463 0.964618 

Jnade_quate I Poor cost control 41 2.317073 1.010916 

Escalation on materials 41 2.317073 J.OJ0916 

Contractor's own cash- flow problems 41 2.292683 1.167131 

Exchange rate fluctuations 41 2.268293 0.949326 

Inappropriate organizational structure 41 2.268293 0.895109 

Proj_ect contract terms 41 2.219512 L.084255 

Poor relations between engineer and contractor 41 ?.195122 0.95445 

Lack of motivation from all teams 41 2.170732 0.891696 

Poor saf~ measures 41 2.146341 0.963353 

Political interference 41 2.121951 1.029445 



Laclc of client top management support 40 2 .1 I . 127739 
Inadequate work inspection 41 ~.073171 0.932476 
labour disputes 41 2.02439 0.907959 
Corruption or rent seeking 41 195122 1.071243 
Unpredictable weather 41 1.878049 0.812254 
~Jid ~listwise) 40 



rrabk_(ITI) Relative Importance Indices (Rill for th_e Variables 
Variable N ~UM _Mean RH 

~ureaucracy of government agencies 41 103 ~51219~ ~83739_8 
~elayed payment to contractor 41 101 2.46341~ ~.82113J 
~ployer casbflow problems il 99 tb4 ~63~ ~804878 
ncrease in scope of work 41 94 12.292683 ~.76422J 

'The length of the implementation of the project il 93 tb268293 ~756098 
Delay in disbursement of funds by fmanciers 41 91 12.2 I 951' ~.73983~ 
~omplex interfaces of various works _packages ~~ 89 tbt707~ ~.72357 
Delay in procurement of materials and equipment 141 88 12.14634 I ~71544] 
nadequate planning by employer before commencement o construction ~ 83 2.075 p.691661 
~scalation on materials 1'!_1 85 tb073171 ~691057 
~xcbange rate fluctuations 14< 82 2.05 ~683333 
;Delay in release of drawings I'!_ I 84 2.04878 ~).68292/ 
~te design changes 141 82 2 ~.66666] 
:Oisputes between parties ~I 81 1.97561 ~.658537 
Poor handover interface 141 79 1.92682S p.6422~ 
Government reguJations ~I 79 1.92682S ~.6422~ 
J)elays in approval by e'!&ineer 141 77 1.87804S p.6260~ 
Q_el(li's of access to site ~I 77 1.8780~ ~.62601J 
Underestimation of project duration 141 76 1.8536~ ~.6178~ 
Inadequate/poor cost control ~I 74 1.8048~ ~.6016~ 
to~lex~yment process 141 74 1.8048~ ~.6016~ 
Woorsubcontracting ~I 73 1.7804~~ Q_.5934~ 
nadequate supervision of works 141 72 1.7560~ &.5853~ 

!Poor ~pecifications in the contract 141 72 t.75609a !0.58536( 
lPoor communication between _Qarties je~. e~eer_!_s contracto!)_ 11_1 72 1.7560~ &.5853~ 
~onrractor's own cashflow problems 141 72 1.75609! j0.58536( 
~w labour productivity ~ 70 1.75 ~.583333 
nadequate contractor experience 141 71 1.73170' j0.57723e 
~.-ack of adequate professional skill by project teams <tl 70 1.70731 ~5691~ 
Unrealistic client budget 41 70 1.7073 Jl Q:5691~ 
Co_nuption or rent seeking 4_1 70 1.70731 ~5691Q§ 
Poor relations between ef!gineer and contractor !I 70 1.70731 ~.5691~ 
'Poor infrastructure e.g. roads, telecommunication !I 70 1.70731 ~5691~ 
Poor safe_!y_ measures 41 70 1.7073P ~5691~ 
~nvironmental issues !I 70 1.70731 Q.5691~ 
n~ropriate o~gaoizational structure 41 69 1.68292"1 Q:5609~ 
~ck of involvement by client team 14 1 69 1.682921 9_.56097_6 
Political interference I'!_ I 69 1.68292 Q5609~ 
U_ne~ected gr~und conditions 14< 66 1.65 0.55 
~lient failure to supply information and materials ~ 65 1.625 Q_.54166] 
Poor construction methods I'!_ I 66 1.60975J Q_.536585 
(ontractor shortage of ~uiQment for work 141 66 1.60975~ 0.536585 
lna~uate work in~ection !it 64 l.56097J Q.520325 
Bad relations with financiers 14C 61 1.525 Q.508333 



Labour disputes 41 62 1.51219~ p.so4o6~ 
Poor comract tenns 40 58 1.45 0.48333 1 

~npredictable weather ~I 58 1.414634 0.47154~ 
Lack of motivation from all teams ~I 57 1 .3902~ 0.46341 ~ 
)..ack of client top management support ~c 54 1.35 0.45 



Tabl (IV) Compar· on of t ot f cootributi o t frequen of occurr nc f 
variables 

Variable /cau es of o errun Ext nt Rank RII Rank 
Index 

Delayed pavment to contractor 3.41 1 0.821 2 
Employer cash flow problems 3.39 2 0.805 3 
Delays in disbursement of funds by financiers 3.37 3 0.739 6 
Bureaucracy of government agencies 3.27 4 0.837 I 
Complex interfaces of various works packages 2.98 5 0.724 7 
The length of implementation of the project 2.95 6 0.756 5 
Delay in procurement of materials and equipment 2.88 7 0.71'5 8 
Inadequate planning by empl. Before comm. of constrn. 2.83 8 0.691 9 
Late design changes 2.80 9 0.667 13 
Delays in approvals by engineer 2.76 10 0.626 17 
Delays in release of drawings 2.73 11 0.683 12 
increase in scope of work 2.71 12 0.764 4 
Disputes between parties 2 .71 13 0.659 14 
Delay of access of site 2 .68 14 0.626 18 
Poor specification in the contract 2.63 15 0.585 24 
Bad relations with financiers 2 .63 16 0.508 44 
Lack of adequate professional skill by project teams 2.61 17 0.569 29 
Inadequate supervision of works 2.61 18 0.585 23 
Environmental issues 2.56 19 0.642 16 
Poor subcontracting 2.56 20 0.593 22 
lnadeq uate contractor experience 2.56 21 0.577 28 
Government regulations 2 .54 22 0.569 35 
Poor handover interface 2 .51 23 0.624 15 

. Low labour Qroductivity 2.51 24 0.583 27 
Underestimation of project duration 2.49 25 0.618 19 
Poor construction method 2.46 26 0.537 41 
Unrealistic client budget 2.44 27 0.569 30 
Poor communication between parties 2.41 28 0.585 25 
Com_Blex _£_ayment process 2.41 29 0.602 21 
Unexpected ground conditions 2.41 30 0.550 39 
Client fai lure to Sl!lJply information and materials 2.39 31 0.542 40 
Lack of involvement by client team 2.39 32 0.561 37 
Poor relations between engineer and contractor 2.37 33 0.569 32 
Contractor shortage of equipment for work 2.34 34 0.537 42 
tnad~quate/p_oor cost control 2.32 35 0.602 20 
E~calation on materials 2.32 36 0.691 10 
Contractor 's own cash flow problems 2.29 37 0.585 26 



~change rate fluctuations 2 .27 38 0.683 II 
Inappropriate org_anizationa1 structure 2.27 39 0.561 36 ·-
Project contract terms 2.22 40 0.483 46 
Poor infrastructure eg. Roads, telecom 2.20 41 0.569 33 
Lack of motivation from all teams 2.17 42 0.463 48 
Poor safety measures 2.15 43 0.569 34 -Pol itical interference 2.12 44 0.569 38 
Lack of client top management support 2.10 45 0.450 49 
Inadequate work inspection 2.07 46 0.520 43 
Labour disputes 2.02 47 0.504 45 
Corruption or rent seeking 1.95 48 0.569 31 
Unpredjctable weather 1.88 49 0.471 47 



[rable (V) Variables Correlation Matrix 

YAR19 VAR27 YAR13 YARII YAROS YAROI _y_AR08 
VARl9 I 0.705697 0.694395 -0.29837 0.32216 0.294763 -0.13538 
YAR27 0.7056968 1 0.490949 -0.4139 0.451326 0.368714 -0.18907 
YAR13 0.694395 0.490949 I -0.26556 0.33947 0.193242 -0.02811 
VARil -0.298373 -0.4139 -0.26556 I -0.17902 -0.10248 -0.0486 
YAROS 0.32216 0.451326 0.33947 -0.17902 I 0.173233 0.240775 
VAROl 0.294763 0.368714 0.193242 -0.10248 0.173233 I 0.073 14 
YAROS -0.135383 -0.18907 -0.028 1 I -0.0486 0.240775 0.073 14 I 
VAR07 0.475926 0.366722 0.305856 -0. 11404 0.433421 0.320568 0.277893 
YAR32 0.259281 0.337012 0.304286 -0.25496 0.657303 0.408723 0.448896 
YAR03 0.161374 0.080172 0.227885 -0.08805 0.455957 0.196984 0.:1._48906 
YAR26 0.137543 0.201186 -0.02986 -0.21319 0.464294 0.304684 0.375627 
YAR28 0.024876 0.070219 0.185975 -0.13572 0.29444 1 0.071312 0.39988 
VAR16 0.493915 0.35127 0.52884 -0.18373 0.378397 0.241423 0.122126 
YAR06 0.408248 0.388934 0.270239 -0.10441 0.277656 0.261909 0.235624 
VAR30 -0.090029 0.071157 -0.04362 -0.04093 0.464059 0.10823 0.297653 
YAR47 0.29758 0.3085 I I 0.45506 -0.24354 0.377018 -0.06254 0.367019 
YAR02 0.211709 0.083665 0.124569 -0.163636 0.276185 0.075048 0.349976 
VAR09 0.012257 -0.08304 -0.01018 -0.13375 0.449285 0.018136 0.609271 
YAR50 -0.262501 -0.24924 -0.24035 0.113924 0.138952 0.05848 0.344159 
VAR22 -0.13506 -0.16339 -0.1349 -0. 13159 0.298361 0.064827 0.431871 
YAR37 0.067352 -0.0507 0.177168 -0.36747 0.32574 0.016609 0.660359 
YAR48 0.048513 0.00913 0.155599 -0.3 1615 0.435299 -0.02542 0.534036 
VAR18 -0.019771 0.026044 -0.045 16 -0.31462 0.300701 0.278515 0.283258 
VAR42 0.055924 0.098663 -0.01016 -0.23837 0.48177 -0.16613 0.432748 
VAR44 0.242061 0.255094 0. 156392 -0.26414 0.472388 0.387999 0.429281 
VAR14 0.087422 -0.03948 0.3 14686 -0.25439 0.244783 0.118571 0.544849 

VARI 7 0.329759 0.172378 0.372841 -0.04998 0.394046 0.301556 0.483163 

VAR38 0.14869 0.300262 0. 167456 -0.31982 0.455275 0.344282 0.398366 

VAR35 0.237915 0.376834 0.248412 0.135214 0.324251 0.300072 0.068563 

VARIO 0.070746 0.192438 0.268458 -0.14913 0.340107 0.22065 0.50666 

VA R43 0.161644 0.215367 0.23498 -0.2734 0.512266 0.1 94324 0.416484 

VAR1 2 0.097915 0.09755 0.074159 -0.23568 0.389252 0.02237 0.342769 

VAR31 0.132463 0.2 10752 0.252578 0.016425 0.429903 0.268375 0.166118 

beterminant = 7.946E-18 



rrable_ITI) ¥igenvalues & Variance 

Initial 
~omponent Eigenvalues Yo of Variance !Cumulative % 

1 12.589 38.149 38.149 
2 3.727 11.295 49.444 .., 

2 .122 6.430 55.874 .) 

4 1.663 5.040 60.913 
5 1.554 4.710 65.623 
6 1.381 4.183 69.806 
7 1.258 3.813 73.619 
8 1.018 3.085 76.704 
9 0.885 2.682 79.386 
10 0.860 2.607 81.993 
11 0.805 2.439 84.432 
12 0.685 2.076 86.508 
13 0.576 1.747 88.255 
14 0.526 1.594 89.849 
15 0.463 1.404 91.253 
16 0.437 1.325 92.578 
17 0.366 1.109 93.687 
18 0.343 1.039 94.727 
19 0.283 0.859 95 .585 
20 0.275 0.833 96.419 
2 1 0.234 0.710 97.129 
22 0 .194 0.588 97.717 
23 0.180 0.544 98.261 
24 0.148 0.448 98.709 
25 0.126 0.382 99.091 
26 0.090 0.271 99.363 
27 0.055 0.168 99.530 
28 0.053 0.160 99.690 
29 0.039 0.117 - 99.807 
30 0.024 0.073 99.880 
31 0.020 0.061 99.941 
32 0 .011 0.034 99.975 
33 0.008 0.025 100.000 



rrable VU Commun alities 
InitiaJ Extraction 

~'AR19 I 0.769 
~·AR27 1 0.847 
\'AR13 l 0.827 
i\'ARll 1 0.806 
r-JAR05 1 0.601 
VAROl 1 0.790 
VAR08 1 0.619 
VAR07 1 0.648 
f\TAR32 1 0.829 
IVAR03 1 0.721 
IVAR26 1 0.738 
IVAR28 1 0.806 
IVAR16 1 0.666 
[\!AR06 1 0.837 
[\!AR30 1 0.892 
IVAR47 1 0.905 
IVAR02 1 0.724 
tvAR09 1 0.897 
IVAR50 1 0.728 
IVAR22 1 0.603 
IVAR37 1 0.926 
IVAR48 1 0.828 
f\!AR18 1 0.793 
IVAR42 1 0.831 
IVAR44 1 0.712 
IVAR14 1 0.761 
IVAR17 1 0.671 
rv'AR38 1 0.707 
IVARJs 1 0.659 
;v' ARlO 1 0.745 
r-.'AR43 1 0.782 
K/AR1 2 1 0.786 
lVAR31 l 0.860 
!Extraction Method: Principal Component Analysis. 



[fable (Vlll) Component Matrix-Unrotated 

Component 
I 2 3 ll j ~ _7 ~ 

~AR19 0.272 0.817 -0.121 -0.0~ -0.05" -0.03~ 0.018 0.05S 
~AR27 0.268 0.789 0.146 -0.28f -0.203 -0.028 -0.0 1_0 -0.08~ 

~13 0.305 0.706 -0.211 -0.041 O.IOC 0.162 -0.380 0 .0~ 
VARll -0.304 -0.208 0.339 0.27~ 0.63C -0.015 0.131 0.2541 
V~R05 0.631 0.228 0.196 -0.313 -0.034 -0.112 -0.023 -0.0~ 
V~ROI 0.281 0.383 0.421 0.265 -0.31_(: 0.372 0.226 0.163 
VAR08 0.594 -0.384 -0.166 O.Q7S 0.14S 0.245 -0.03__2 -0.023 
YAR07 0.646 0.324 0.052 0.2.5(; 0.02C -0.132 0.195 -0.06S 
lvAR32 0.813 0.071 0.231 -0.05~ -0.194 -0.081 -0.168 o.m 
ivAR03 0.739 -0.001 0.072 0.25( 0.06'1 -0.26S 0.163 0 .05~ 

~AR26 0.672 -0.134 0.163 -0.181 -0.30] -0.084 0.312 0.103 
~AR28 0.540 -0.154 0.261 0.00~ -O.OOf -0.04S -0.643 0.05~ 

IYAR16 0.584 0.452 -0.23C 0.24_( 0.095 -0.02( 0.005 0.02 
IVAR06 0.561 0.370 0.042 0.24'1 0.26~ -0.134 0.279 -0.394 
!vARJo 0.521 -0.195 0.445 -0.3<!f 0.21] 0.175 0.02!i -0.461 
IYAR47 0.576 0.169 -0.333 -0.52S 0.351 0.144 -0.025 0.101 
IVAR02 0.682 -0.01 8 -0.271 0.248 0.1 IS -0.242 0.108 0.19S 
!vAR09 0.833 -0.297 -0.09? 0.06'1 0.15] -0.25~ 0.0~ -0.0~ 

IVAR3o 0.428 -0.55C 0.363 -0.103 0.07( 0.20~ -0.0@ 0.223 
lvAR22 0.581 -0.45f 0.035 -O.OTI -0.13] 0.095 0.094 0 . 1~ 

IYAR37 0.808 -0.241 -0.37S 0.08( O.OOf 0.15 0.001 -0.203 
IVAR48 0.798 -0.241 -0.28'i -O.W 0.0)1 0.081 0.071 -0.113 
!vAR18 0.562 -0.201 0.17( 0.284 -0.51f 0 . 18~ 0.068 -0.137 
IVAR42 0.660 -0.26S -0.065 -0.44( 0.004 -0.331 0.061 -0.084 
!vAR44 0.750 0.08S -0.063 -0.123 o.oos 0.19~ 0.288 0.00'1 
IYAR14 0.676 -0.15S -0.36S 0.228 -0.141 0.2~ -0.087 0.1~ 

I'/AR17 0.657 0.171 -0.04'i 0.17~ 0.263 0.3 14 -0.045 0.08S 
iVAR38 0.778 -0.01( 0.22~ -0.05~ -0. 15( -0.10( -O.IIJ -0.023 
iYAR35 0.378 02.77 0.454 -0.1l_(l 0.353 0.201 0.136 0.195 
~ARlO 0.655 -0.0 18 -0.048 0.211 0.055 0.339 -0.285 -0.260 
VAR43 0.764 0.000 -0.094 -0 .22~ -0.035 0.03_Q 0.113 0.3~ 
VARI2 0.697 -0.09~ -0.143 0.18 -0.083 -0.411 -0.1~ 0.154 
VAR31 0.62_Q 0.096 0.495 0.192 0.135 -0.29'7 -0.255 ·0.1 ~ 
~xtraction Method: Principal Component Analysis. 

~ 8 components extracted. 



Table Vlll Component Matrix- Rotated 

k:ompooent 
L 2 3 4 5 e 7 s 

VARL9 -0.055 0.050 0.828 0.240 -0.050 0.10( -0.07] -0.025 
VAR27 -0.227 0.172 0.812 0.10C 0.0~ 0.204 0.195 -O.IOS 
IV ARB 0.229 -0.123 0.841 0.02 0.194 -0.050 -0.095 0.051 
IVAR11 -0.169 -0.278 -0.389 0.095 -0.026 -0.106 -0.040 0.725 
tvARos 0.065 0.512 0.382 0.19S 0.293 0.056 0.245 0.02S 
IVAROl 0.023 o.o5a 0.286 0.093 0.033 0.812 0.029 0.185 
IVAR08 0.689 0.253 -0.172 O.IIS 0.1~ -0.015 0.09_2 0.081 
tvAR07 0.205 0.209 0.311 0.62~ 0.101 0.239 0.061 0.041 
IVAR32 0.242 0.53') 0.250 0.2~ 0.544 0.260 0.016 0 .01~ 

IVAR03 0.258 0.37 0.032 0.651 0.245 0.131 -0.0~ 0.09<1 
IVAR26 0.145 0.735 -0.013 0.23~ O.IOC 0.31~ 0.09C -0.076 
~AR28 0.270 0.15~ 0.048 -o.oo~ 0.83"1 -o.om 0.0~ 0.02<1 
~AR16 0.364 0.066 0.513 0.491 0.073 0.075 -0.113 0.032 
tvAR06 0.19_4 0.02<!1 0.304 0.753 -0.035 O.Q7S 0.35_(i 0.06_S 
~AR30 0.2 15 0.311 -0.065 0.08~ 0.251 0.04~ 0.806 0.141 
IVAR47 0.450 0.49~ 0.493 -0.02~ -0.041 -0.391 0.148 0.19 
VAR02 0.416 0.34<!1 0.081 0.5I2 0.122 -0.06( -0.276 0.061 
[\IAR09 0.473 o.49e -0.13C 0.55~ 0.2Ti -0.135 0.096 -O.OOL1 
IVARSo 0.301 0.428 -0.388 -O.W 0.367 0.161 0.14( 0.32:; 
IVAR22 0.418 0.54' -0.26~ 0.05~ 0.17S 0.158 0.03_(: 0.003 
IVAR37 0.807 0.33• 0.011 0.31~ 0.0~ -0.028 0.12C -0.19~ 

iVAR48 0.661 0.52~ 0.03( 0 .23~ 0.07~ -0.09 1 0.163 -0.115 
[vARL8 0.369 0.25( -0.158 0.191 0.2'!(: 0.613 0.094 -0.30( 
IVAR42 0.185 0.74( -0.03( 0.22~ 0.20S -0.28S 0.212 -0.1~ 

I\1AR44 0.46<1 0.521 0.26( 0.26~ -0.061 0.1~ 0.1~ 0.091 
tvAR14 0.750 0.24~ 0.059 0.177 0.143 0.14S -0.20S -0.13~ 

IVAR17 0.590 0.112 0.314 0.25t 0.158 0.146 0.0~ 0.3 Jj 
VAR38 0.250 0.48<!1 0.146 0.29~ 0.4~ 0.201 0.168 -0.05~ 

[vAR35 0.026 0.227 0.299 0. 11 0.128 0.208 0.25] 0.614 
IV ARlO 0.687 -0.024 0.160 0.181 0.350 0.159 0.253 -0.047 
VAR43 0.391 0.701 0.243 0.14~ 0.134 0.073 -0.115 0.141 
VAR12 0.293 0.375 0.039 0.488 0.46j -0.077 -0.274 -0.146 
VAR3 1 0.017 0.143 0.10 1 0.504 0.689 0.125 0.244 0.15~ 

Extraction Method: Principal Component AnaJ sis 
Rotation Method: Varimax with Kaiser Nonna1ization. 

,A !Rotation converged in 14 iterations. 



APP D Ill Rl H p 

Kipevu I 73 I Generating Power Plant Project 

The project ' or included the d ign, upply. c n tru ti n an putting int rvi c n 

turnke contract basi fa c mplet die I p w r tation at Kip u. in 

proje t includ d ix die el g nerators unit ach with a n minal rating f 12.25 MW, 

as ociated mechanical electrical and control sy t rn all ci il and building " 

rebuilding and xtending the utdo r l32kV and upgrading and ext nding the 

communication y tern Kip u to airobi to pro id tb nece ary in£ rmation at the 

ational ontrol nter in air bi enG n. 2000 . 

A Loan from JBI to the Gok was on lent t K n en toward financing f the pr ~eel 

works. Th loan financed tb all the foreign component of the plant including ngine ring 

service . The local component of th ci il \ orks was fman Ken n. Th contract 

wa awarded to a consortium of Mitsubi hi orporation and Mitsubi hi H avy Indu tric 

with a contractual completion period of 22 cal ndar month fr m the commenc ment 

date. Th six di el generator units were in comm rcial operation betw n 201
h ugu t 

1999 and 6th ctob r 1999 which was e entially on programme. Mott Macd nald, 

Brighton UK pro ided engineering service . Th ngineer was r 

qualifying tend r r the pr paration of the tender d cument complete with engineering 

sp cification, tender adjudication and the up rvi ion during the exe uti n of the pr ~ ct 

as well as witness testing at manufacturer work . 

Gitaru Unit 1 (. 1.5 MW) H dro Power Project 

The project work includ d the de ign supply. c nstruction and putting into ervtce n 

turnkey basi of a 72.5 MW third unit at th e i ting Gitaru hydr electric power tation. 

The plant is located on th ana Rj er about I 2 km from airobi (Ken en 2003). 

Gitaru Power tation was design d to accornmodat three units but onl nits 2 and 3 

were in tailed during initial construction period. However, th p nstock and draft tu 



liner for nit 1 w r installed. nits 2 and 3 wer ommi ion d in 1 7 and ch ha a 

unit power of72.5 MW. 

KenGen wholl financed the Unit 1 project. The contract was awarded t a c n ortium 

iemens-Voith with 670 days to com pi tion date after the letter f ace ptance. 

Engine ring ervices were pro ided b Mott MacD nald td Bright n K with Knight 

Piesold, Brighton, providing engineering for the i il w rk . The ngineer wa 

responsible for pr -qualifying the tenderer tender adjudicati n and sup rvi ion during 

of the execution of the project as w 11 as witnes te ting at manufacturer \ ork . The 

initial specification called for a 72.5MW but impro ed de ign led to in tallation of an 

81.5MW machine. 

0/karia 11 ( 0 MW) Geothermal Power Plant Project 

The Olkaria ll 70 MW Geothermal Power Plant Project is located in Hell Gat ati nal 

Park, near ai asha, 120km north of airobi. H utilizes steam drill d fr m the earth crust 

and brought to the surface ia steel pipe casing. It is the second plant of this type to b 

installed in K ny~ 4km north of The Olkaria 1 48 MW plant and only one in Africa. 

IDA of World Bank EIB Ktw, GoK and KenGen pro ided the fund for the project. 

Tb project was implemented through fi e international contracts thre of hi h were 

design-build while two were build onl ith design b KenGen consultants. The project 

w re· con ultants services awarded to inclair Knight Merz PB Kenned & Donkin 

(UK) and Howard Humphre s K) Ltd. i il and tructural Works awarded to Mit ubishi 

Corporation/Mitsubishi Heavy Indu tries/ H. Young & o. ( ast Africa) on ortiurn, 

Power tation Mechanical and lectrical Plant award d to itsubi hi orporationl 

Mitsubishi Heavy Industries Cons rtium High Voltage ub tations awarded to iemen 

G· Germany High Voltage Transrni sion Lines awarded to K Int rna tiona! of India 

and teamfield Development awarded to Marubeni/ Zakhem Consortium· Japan/ 

Ken a. The initial de ign based on a ailable steam was for a 2x32 MW plant. How er a 



2x35 W plant v.as realized through impro ed de ign that wa achie ed b incenti e 

based evaluati n criteria during bidding that called for optimizati n of a ailable team. 

ondz Miriu (60 MW) Hydropower Project 

The ondu!Miriu Hydropower Proj ct i being constructed in pha e . The fir t ph c. 

which has been completed, was constructed as th fir t phase of the o erall muJtipurpo e 

de elopment of the ondu Ri er basin. It will be a run-of- ri er cheme tran ferring th 

water of the ondu River to the Kano plain through a 4.2 metre diameter 6.2km headrace 

tunnel penst ck and power station to harness a water head of some 197m. The phase I 

included the intake facility compri ing of intake weir and weir ill sand flu hing ba 

inlet gate, s ttling basin and intake (to tunnel . The waterway compri ed of headrac 

tunnel, the surge tank and the penstock. The construction of the remaining part f the 

project targeted for completion by end of 2008 5 years behind schedule is being 

implemented through other four contracts similar to Olkaria n project. 


