DETERMINANTS OF QUALITY DELIVERY OF DESIGN-BUILD
PROJECTS: A CASE OF SMALL-SIZE HOUSING PROJECTS IN

KASARANI CONSTITUENCY, NAIROBI, KENYA

BY

ODHIAMBO IDDI JUMA

A Research Project Report Submitted In Partial Fulfllment of the Requirements for the
Award of the Degree of Master of Arts in Project PAnning and Management of the University
of Nairobi

2015



DECLARATION
This research project reportis my original work dra$ never been presented for the award of any
degree in any university.
SIgNAtUre.....oovi e DAL

ODHIAMBO IDDI JUMA

REG. NUMBER: L50/69430/2013

This research project report has been submitted efcamination with my approval as the
Universitysupervisor.

SIGNALUIe.....o o DATB L
DR. JOHN MBUGUA

LECTURER

DEPARTMENT OF EXTRAMURAL STUDIES

UNIVERSITY OF NAIROBI



DEDICATION
This research projectreport is dedicated to my v@dlgcent, parents Rehema and Juma and my
siblings Razick, Saida, Mariam, Otayo and Khalid fleeir support, belief and constant presence

during my studies.



ACKNOWLEDGEMENT

| acknowledge the following individuals and institins that have contributed to the success of this
research project. First, | recognize the UniversitiNairobi for granting me the opportunity to pues
my Masters. Second, | recognize the scientific aoademic guidance of my supervisor, Dr. John
Mbugua, especially his invaluable input and tireleffort in ensuring the success of this projeis, h
availability and accessibility for consultation.also acknowledge my other able lecturers; Prof.
Charles M. Rambo, for instilling in us the belieht we were the best and in the best institution fo
our Master of Art programme.|l must specially mentierof. Christopher Gakuu for imparting in me
the all-important research skills during the cowsé and emphasizing to us the importance of
research methods and skills in our professional @aratlemic lives. | acknowledge the immense
wealth of statistical skills that Prof. Porkryal parted in me, which have proved quite useful in
writing up the research project.l also recognize fttriceless contribution of Prof. Macharia,
Dr.Nzuki, Dr.Mureithi, Dr.Agaya, Dr. Anne Nderitu, Mr.Bwibo, Mr.Makokha and
Mr.KiprotichChemweno. | also acknowledge the hardww staffs at the Department of Extra
Mural Studies for their services during my studi8scere thanks go to Chris, Nyaga and Karen
amongst other staff members that | cannot mentereih. | acknowledge the contributions and
encouragement of my wife Olycent,brother Khalid Qwilip classmateVera Okombo and friend

David Oyoo for their encouragement and forsharirigenunpublished work.



TABLE OF CONTENT

DECLARATION .ottt it e e e e e e ettt e e e e e e e e Ii
DE DI C ATION . e e e e e e e e e e e i
ACKNOWLED GMENT ...ttt ettt e e e e e et e e et et e e e e \Y

LIST OF FIGURES ... ..o e e e e e e vili
L ST OF TABLES ... o e e et e e e e e IX
ABBREVIATIONS AND ACRONYMS . ... e e e X
A B S T R A T e e e e e X
CHAPTER ONE: INTRODUCTION.. .. ...ttt it et e e e st e e e e e e e e e e 1

1.1 Background of the StUdY..........oeuie i e e e et e eeee L

1.2 Statement of the Problem . ... ..o e e e e e e e a3

1.3 PUrPOSE OF the STUAY ... ... e e e e e e e 5
1.4 Objectives Of the STUAY ... e e e e e 5
1.5 RESEAICN QUESTIONS ...ttt ittt e e e et e e e e e e e et e e e e et s e aaaaaa 5
1.6 Research HYPOThESIS. .. ... . e e e e e et e e e e e 6
1.7 Significance Of the StUAY...... ..o e e e e e e 6
1.8 Basic Assumptions Of the STUY..........ooii i e e e e 8
1.9 Limitations Of the STUAY.........oo i e e e e e s
1.10 Delimitation of the StUAY.........cooii i e e e e e e e e eeenas 9
1.11 Definitions of Significant Terms used in tHeI/............ooiiiiiii i 9
1.12 Organization Of the StUAY ... e e 10
CHAPTER TWO: LITERATURE REVIEW ... i e, 13
P2 I [ g (oo (3 Tox o] o F PP 13
2.2 Concept of Quality Delivery Of Small-Size DesignHBUHousing Projects..........cccccceeeeeieriven 13



2.3 Collaborative Participation and Quality ProjBelivery.............coooiiii i i e, 14

2.4 Object-Oriented Technology and Quality DelivefyProjects...........o.ovviiiii e iin i 17
2.5 Risk-Sharing and Quality Delivery of HOUSIN@JRLES. ......ccoveiiiiiiii i, 20
2.6 Concurrent Project Processes and Quality DRlIOEPIojectS..........oveviviiiiiiiiici e 22
2.7 Transparency and Quality Delivery of ProjectS..........ooooiiiiiiiiiiiiie e 23
2.8 Theoretical FrameEWOTK. ... ... i e e e e e e e 26
2.9 Conceptual FrameWOrIK. .. ... ..o e e e e e e e e e s 27
2.10 Gaps in Literature REVIEWEd ...........oiiiii i e e e e e e 27
2.11 Summary of LIterature REVIEW. .. ... i e e e e ens 28

CHAPTER THREE: RESEARCH METHODOLOGY .......coiiiiiiiiiiiiiiiiii i 00032

I A [ o (oo (¥ Tox o] o FA PP 32
3.2 RESEAICH DBSIGN. ... ettt et e et e e e e e e e e e —- 32
3.3 Target POPUIALION. .. ... e e e e e e e ————— 33
3.4 Sample Size and Sampling ProCedUIesS...........ooui ittt s e e e e eee e eneans 33
3. 4. ASAMPIE SIZE... e e e e 33
R Y= T o o [T g Yo I e (e Tol=To [N ] £ O URP 33
3.5 Data Collection INSITUMENT ... ... e e e e e e 34
3.5.1 Pilot Testing of the INStrUMENTS... ... e e e e e e 34
3.5.2 Validity of the INStrUMENT.........in s 35
3.5.3 Reliability of the INSIrUMENT. ... ..o e e 35

3.6 Data ColleCtion ProCEAUIES. .. ...t e e e e e e e e e e e e 30

3.7 Data AnalysiS TECNNIQUES. .. .....ue ittt e e e e e e e e e e e et e e aaae e enes 37
3.8 Ethical CONSIAEIAtIONS. .. ... e ittt e e e e e e e mmr et e e e e e e 38
3.90perational Definition of the Variables......... ... 39

Vi



CHAPTER FOUR: DATA ANALYSIS, PRESENTATION AND
INT ER P RE T ATION . .o et eemeem e e e e e e e e e e eaens 41
i I [0 [ (0o (U [o3 1[0 ] o WU 41

4.2 Questionnaire Return Rate...........coooi it i e e eemmae e DL

4.3 Characteristics Of the RESPONUENLS..........cciiieeiiiiiiiiiiie s 41

4.4 Presentation and Interpretation of the Findmgshe Variables................cocoiiiiiiinn. 41
4.4.1 Object-Oriented Technologyand Quality Delwef Design-Build Projects................... 42
4.4.2 Collaborative Participationand Quality Detiyef Design-Build Projects..........ccccc......... 48
4.4.3 Concurrent Project Processes and QualitwBmsliof Design-Build Projects................. S5.
4.4.4 Transparency and Quality Delivery of DesigniBProjects..........ccc.coviiiiiiiiinenennn. 57

4.4.5 Risk-Sharing and Quality Delivery of DesigoH Projects.............cc.ccvvvvvcieeennnn.....64

CHAPTER FIVE:SUMMARY OF FINDINGS, DISCUSSIONS,

CONCLUSIONS AND RECOMMENDATIONS. .. ..o e e e e 65
ST A [ o (o To (¥ Tox o] o FA PP TPP 65
5.2 SUMMArY Of FINAINGS ... ..ttt e e e e e e et e e e e e et e eeens 65
5.3 DIiScusSIONS Of the FINAINGS. ... .o e e et e e e e e 65

5.4 Conclusions of the StUdY ... e e e 13

5.5 Recommendations Of the STUAY..........ouuiiii i e e e e e eaans 75
5.6 Suggested area for Further ResearCh.............oo oo e 76
REFEREN CE S . ... i i i e e e e e e e et e e e e e e 77
N e e N 1T 8 0 PP 80

APPENDIX (i) Letter of INtroduCtion...........c.couiiiiiiii i e veiiee ceiieieiieeneene 81

APPENDIX (ii) Questionnaire for ProjeCt OWNEIS ..........oiiiiiiiiiiii i v e e eaes 87
APPENDIX (iii) Questionnaire for ProjeCt Team.........ciuiie it it i e e e e e 97
APPENDIX (iv)Newspaper reports of collapsed buildigs in Nairobi ..................coooiiiinn. 98

Vii



APPENDIX (v)Critical Values for Spearman’s Rank Correlation Coefficient
APPENDIX(Vi) Research permit .........ccooooiiiiiiceeieiiiiiiiieeeee e eeeeeeeeeeens

APPENDIX (vii) Krejcie and Morgan Table.............cccoiii i .

viii



LIST OF FIGURES
Figure 2.1:The stakeholders important in ensuring concurresjept ProcesSesS..........c.vvveeene.n.

Figure 2.2:The conceptual framework, showing the relationsimmpng the variables.................



LIST OF TABLES

Table 3.1Reliability tests for the INStrUMENt....... ... e e e e 32
Table 3.20perational definition of the variables................cooi i, 35
Table 4.1:1eChnOlogy aSY t0 USE. ... ..i ittt e e e e et e e e e e e amas 40
Table 4.2: Technology increase project SPeed... ... ..ot e 41
Table 4.3: Technology promotes concurrent project processggrégect team ................ccoeeeee. 41
Table 4.4: Technology promotes project concurrent processgsrégect owners...................... 42
Table 4.5Technology use influences project safety team...........ccccoviiiii i, 43
Table 4.6 Technology use influences project unit COSt..........cooiiiriiiiiiii e i, 43
Table 4.7Crosstabs for technology ease of use with * safiigfa with project safety................ 44

Table 4.8Spearman’s Rho for Technology Ease of Use andf&etien with Project Cost......... 45

Table 4.9: Teamwork in a project reduces time wastage............cooviv it ceecencie i, 46
Table 4.10:Collaboration saves pProject time. ... ..ot e 47
Table 4.11:Collaboration SAVES COSL........oouiiii i e e e A
Table 4.12Spearman’s rho for collaborative problem solving aatisfaction owners............... 48

Table 4.13:Spearman’s rho for satisfaction with project tinmel @onsultative

MeetingS DY PrOJECE OWNEIS. .. ...ttt et e e e e e e e e e e e e 49
Table 4.14:Satisfaction with project safety and multidisciplig teams...............cccoe i, 50
Table 4.15:Spearman’s rho for satisfaction with project cost a

collaborative problem solving (Project team).........c. i 51
Table 4.16:Spearman’s rho for satisfaction with project tinnel ase of cross-

functional teams fOr ProjJECt tEAM ... ...ttt e et e e e e e e 52
Table 4.17:Spearman’s rho for satisfaction with project sasetg frequency of

consultative meetings (PrOJECE OWNEIS) ... . ittt e e et et e e e e e ae e e n e ens 53

Table 4.18: Expertise-based work allocation promotes CONCUPEDIECE. ..............cveeeeiviieeeeiinnnns 54



Table 4.19:Multidisciplinary teams promote concurrent procesee project team.................... 55

Table 4.20:Multidisciplinary teams promote concurrent proceS8® OWNers..............covvenes 55
Table 4.21:Sharing information saves project time, for prof@em..............ccooviiiiiiiinnneeeennnn. 52
Table 4.22information sharing saves project time, for pro@eners. ..........cocvcevvieiineceecnnnnne 56
Table 4.23Information accessibility, for project team............coo i, 57
Table 4.24:Effects of clear communication on project actiatiér project team..................... 58

Table 4.25:Spearman’s rho for satisfaction with project coxt aharing of

INfOrmMation DY ProJECT tEAIM ... .. ettt e e e e e e e e 59
Table 4.26:Spearman’s rho for satisfaction with safety andrmfation accessibility by

0L (0 =0 A (== 1 o 60
Table 4.27Frequency for ‘working with risk experts preventstescalation......................... 61
Table 4.28Spearman’s rho for satisfaction with project satety task allocation

Based on expertise and skills by project OWNers. ..o 62
Table 4.29:Spearman’s rho for satisfaction with project cost orking with risk experts by

[T (010 0 Y/ 1= P 63
Table 4.30Spearman’s rho for satisfied with project safetg ask strategy implementation for

0L (0 =0 A (== 1 o 64

Xi



ABBREVIATIONS AND ACRONYMS
AlA -American Institute of Architect
BIM - Building Information Modeling
CE- Concurrent Engineering
CNC- Computer Numerical Control
IFOA - Integrated Form of Agreement
IPD- Integrated Project Delivery
NCA- National Construction Authority
SALA- School of Architecture and Landscape Architecture
SCRI- Centre for Research and Innovation

UN- United Nations

xii



Abstract
The UN-HABITAT estimates that 3 billion people wile in need of proper housing by 2030 while
the National Construction Authority (NCA) reportsat 70% of houses in Nairobi are unsafe for
occupation. The foreseen housing safety and stepeapblems will particularly affect urban centers,
because of the apparent increasing preferencelbandife. Currently, 32% people, representing 2.5
billion of the world population, live in unsafe rems in slums. This deplorable housing situation is
caused and characterized by unfinished or poorished housing projects, poor workmanship,
poorly planned and uncoordinated housing projecplementation, which result in unsafe,
uninhabitable and unsatisfactorily built housesadidition, the use of traditional approach to hogsi
project delivery, which is commonplace in smalljpob teams, has really contributed to outgrown
project costs and prolonged project time becausdosfer pace. The purpose of this study was to
establish the factors that influence the qualitipveéey of small-size design-build housing projents
Kasarani Constituency, which reports quite high bera of unsafe and collapsed houses in Nairobi
County. The objectives of the study are; to essabthe influence of collaborative participation,
concurrent project processes, transparency, objeatted technology and risk-sharing on the quality
delivery of small-size housing projects in Kasar@oainstituency, Nairobi. Thestudy design used is
cross-sectional survey in which data was obtainaduguestionnairesfrom a sample size of 60,
obtained from a target population of 70 construciwoject stakeholders in Kasarani Constituency.
The sample consisted ofproject owners, contracsotscontractors, engineers, suppliers and workers.
The data was analyzed usingdescriptive statistick $pearman’s Rho statistical tests to show the
influence of the independent variableson the depeindariable and their relationship.Hopefully, this
study will be significant in outlining the factoteat promote the delivery of quality or safe houses
that meet client expectations. It may also be umethe housing industry andgovernments to achieve
urbanization and housing policy goals such as thesing and urbanization objectives of the Kenyan
Government’s Vision 2030 initiative.The study e$tdied positive relationships, albeit to different
degrees between the independent variables; codtiberparticipation, concurrent project processes,
object-oriented technology and risk-sharing, arel diependent variable; quality delivery of small-
size design-build housing projects in Kasarani @trency, Nairobi County.Finally, it is
recommended that, for the stakeholders in the ssiwdl housing sector to deliver projects within the
quality, budget, time and scope specificationsteghe need for the adoption of an integrated ptojec
delivery (IPD) approach and modern and effectiobnelogies such as Building Information System,
CAD, 4D and 3D designs. In addition, a culture oflaborative participation, risk management and
transparency ought to be embraced to promote iiegrin project delivery.

xiii



CHAPTER ONE
INTRODUCTION
1.1Background of the Study

Across the world, unfinished or poorly finished bmg projects litter urban
centres. Several factors contribute to this poorkmmanship on projects. Though all
types of housing projects face challenges of potanmpng, uncoordinated
implementation, operationalization and sustaingbilissues, small-size housing
projects or programmes face more serious deliveallenges.The main causes of
housing challenges in developing countries areffiegent political will, lack of local
ownership and leadership, inadequate and limitedsing finance mechanisms,
security tenure and lack of promotion of rental $ing options.

Thesechallenges result in the delivery of houseat thre not only
uninhabitable but also fall short of eliciting owseand users’ satisfaction. Often, by
the time such projects are completed, the unit bast grown and the stipulated
construction time is already elapsed (Stagner, RO@d8reover, there is often non-
conformance to owner’s specifications and expeatati Hence, owners, clients and
users are not satisfied. The poor delivery of ssiakk housing projects has enormous
impacts on housing. Key among the impacts of pamssing project delivery is
shortage of houses or the use of substandard heusa®st world urban centres
(Bhatta, 2010).

According to the United Nations (UN), Housing i a global phenomenon
with about 1.6 billion people living in substanddrouses whereas about 100 million
remain homeless in the 2lcentury (UN-HABITAT, 2003). Currently, UN-
HABITAT estimates that 3 billion people will lackgper housing by 2030. The crisis

is worsened by the fact that people increasinggfgururban life to rural life(Bhatta,



2010). This trend is particularly evident in thevel®ping world. Globally, 32% of the
world urban populations live in slums (UN-HABITAR003). If no immediate and
effective action is taken, in the next 20-30 yeansye than 2 billion people will be
living in slums (UN-HABITAT, 2003). In the USA, 9illion people, representing
one third of the nation, have housing problemselsere in the world, people live in
inadequate housing.

The United Nations undertook a study, dubbed ts@Abul Review’ in 2001
in which it established that many countries hadnidated comprehensive housing
policies and strategies. The key purpose of mo#ieaxe strategies is the development
of a framework within which realistic housing prcie would be implemented.
Unfortunately, the policy and strategy documentgehaot been turned into action
(Mulliner, Maliene&Maliene, 2013).

In Kenya’s major urban centres such as Nairobi, Masa, Kisumu, Nakuru
and Eldoret, shortage of residential and commeltumaises continues to be a huge
challenge for private and corporate citizens amdcibunty and national governments
(UN-HABITAT, 2003). The housing challenges got mooemplex after the
promulgation of the new Constitutions in August @@hd the 2013 general elections,
which heralded the devolved form of governmentpémticular, Nairobi, the capital
city of Kenya, has to grapple with numerous housthgllenges, not necessarily
restricted to urban housing shortages. Besides itgpushortages, the small-size
housing development sector in Nairobi faces thelleamge of poorly delivered
projects, characterized by collapsed houses angatlitns among contractors,
engineers, owners and consultants on non-compliante contract requirements
(UN-HABITAT, 2003) In many of these litigations, dhcontentious issues mainly

relate to parties failing to meet their side of teatract (Hendrickson, 2008).



In June $-10", 2003, UN-HABITAT organized a workshop on ‘Urban
Housing Challenges and Opportunities in Develogogintries.” The workshop was
organised because of the realization that urbanizand housing challenges should
be priority for African cities that were undergoingpmprehensive transition.
Considering the prospects that the population afy@e urban centres would have
increased from 10 million to 21.7 million by 20Jfhlicymakers already had an idea
of the future housing troubles (UN-HABITAT, 2003).

A walk in most of Nairobi’'s estates reveals thaite&unany housing projects
are either stalled or built to substandard and hafitable forms. Hence, these
structures are not only an eyesore but also caté&ilto the housing problems

(shortages and collapsed buildings) in the city.

1.2 Statement of the Problem

According to the National Construction Authority @), more than 70% of
buildings in Nairobi are unsafe for occupation (NCA15). Kasarani and Embakasi
constituencies report the highest numbers of unaafk collapsed houses (NCA,
2015). In an article in the Star Newspaper on Wedag 28 January 2015, the NCA
listed poor and uncoordinated workmanship, lackadherence to construction
regulations, lack of professional input and the o$esubstandard materials, and
processes and technologies as the main causesafieuouildings in Nairobi (NCA,
2015). Other causes of unsafe houses in Nairoldaakeof risk management, lack of
transparency and separate or disjointed projecigsses and activities.

According to the UN-HABITAT (2003), poor approachesproject delivery
by owners, consultants, contractors and enginesrsakult in unsafe houses. Often,

these stakeholders are not conversant with staizédrd project delivery



approachesand just adopt a casual approach tacpnegeption, implementation and
operationalization. In most cases, the traditi@mroach to project delivery is used,
implying that many small-size housing projects iasirani Constituency are rarely
structured. This practice is a recipe for projatsdling or entirely collapsing.

Most small-size housing project owners pay no #tianto the important
decision of how to structure a project. Insteadythrefer to use an approach to which
they are familiar. Worse still, many small-size &img project owners follow their
contractors, partners and consultants’ recommematblindly. The moment an
owner settles forany suggested approach to prdgstery, he or she loses the ability
to influence the activities, processes, the implaiat@on and the outcome of the
project. Consequently, significantly more expenaes incurred in the traditional
approach to project delivery (UN-HABITAT, 2003). buddition, the project lasts
longer than was expected while the user and tieatclire unsatisfied. In the case of
Kasarani Constituency’s small-size housing projettts use of traditional approach
to delivery accounts for most of the collapsed padrly delivered projects (National
Construction Authority, 2015).

Many project owners, contractors, engineers andsutants in Kasarani
Constituencyare not conversant with the varietyhofising construction project
delivery approaches currently available for usel¢higa, 2015). Only knowledgeable
and confident owners and contractors have takemarddge of the more effective
delivery methods such as the IPD to realise corsiide success in delivering projects
in the competitive construction market (Lidongal20 In fact, a good number of
small-size housing project owners have abandoredrdditional approach to project

delivery and have since embraced the Integratedje@roDelivery (IPD)



approach(Lidonga, 2015). These cases offer anhnhgigp the influences of the IPD

approach compared to the traditional approachdgegt delivery.

1.3 Purpose of the Study

The purpose of this study is to investigatethediacthatinfluence the quality

delivery of small-size design-build housing progedh Kasarani Constituency,

Nairobi County, Kenya.

1.4 Objectives of the Study

To achieve its purpose, the study set out to aelties following objectives

1.

To establish the influence of object-oriented tedbgy use on the quality
delivery of small-size design-build housing progeat Kasarani Constituency,
Nairobi County

To determine the influence of collaborative papiation on the quality delivery of
small-size design-build housing projects in Kasar@onstituency, Nairobi
County

To determine the influence of concurrent projecicpsses on the quality delivery
of small-size design-build housing projects in Kasa Constituency, Nairobi
County

To establish the influence of transparency on thality delivery of small-size
design-build housing projects in Kasarani Constitye Nairobi County

To determine the influence of risk-sharing on thmlgy delivery of small-size

design-build housing projects in Kasarani Constitye Nairobi County



1.5 Research Questions
The following questions were answered towards tbleiezement of the study’'s
objectives
1. To what extent does object-oriented technologyarice the quality delivery
of small-size design-build housing projects inKasaConstituency?
2. How does collaborative project participation infige the quality delivery of
small-size design-build housing projects inKasafamstituency?
3. To what extent do concurrent project processesienfte the quality delivery
of small-size Design-Build housing projects in Krasa Constituency?
4. To what extent does transparency influence theitgudlivery of small-size
Design-Build housing projects in Kasarani Constitt®
5. To what extent does risk-sharing influence the ipalelivery of small-size

design-build housing projects in Kasarani Constity®

1.6 Research Hypotheses

H;1There is significant relationship between objectmted technology and the
quality delivery of small-size design-build housimmjects in Kasarani Constituency

H,2There is significant relationship between Collaligeaproject participation and

the quality delivery of small-size Design-Build Ising projects in Kasarani

Constituency

H,3There is significant relationship between concurneroject processes and the
quality delivery of small-size design-build housimmjects in Kasarani Constituency

H14 There is significant relationship between trangpay and the quality delivery of

small-size design-build housing projects in Kasa@onstituency



H.5There is significant relationship between risk-gigand the quality delivery of

small-size design-build housing projects in Kasa@onstituency

1.7 Significance of the Study

The significance of this study is double-prongeuistf-this study sought to
establish the factors that influence the qualityveéey and safety of small-size design-
build housing projects in Nairobi County’s Kasaradonstituency. Through this
study, small-size housing project owners, contragteub-contractors, consultants and
engineers might recognise and appreciate the neeshift from the traditional
approach to the more modern approach,which ensguedity delivery, thus
promoting product safety. Once stakeholders adagt an approach, projects may be
delivered within the time, cost, quality and scagmnstraints. In the process, all
stakeholders, especially project owners and useag,be satisfied. Most importantly,
the problem of stalled, failed and unsafe housirggepts and the subsequent housing
shortages may be solved, albeit to some extentgtal993). In addition, project
owners may not suffer the losses often associai#id ewllapsing houses and the
resultant litigations.

At the individual level, the study may be importamimparting the necessary
project implementation skills into project stakederks. These skills, which are quite
vital in the quality delivery of projects, relat® tteamwork, project process
integration, riskmanagement, reward, compensatiwh aggreements. Managers may
also understand the importance of involving enasjsmntractors and suppliers at the
start of the design process and establishing owednven processes and not basing

decisions entirely on a first-cost.



The study may also point out to the stakeholdeesithportance of clear,
concise, open, transparent, and trusting commuarcahroughout projectlife cycle.
Importantly, the study may point out the significanof delivering quality and
sustainable houses, hence a sustainable built ceieent. The study may also
encourage project teams to base risk and rewav@lole and to appropriately balance
risks and rewards amongst themselves.The studyt®mes may also be useful to the
national government and the Nairobi City County eownent for turning their
housing strategies and policy documents into actienom the findings, private
project owners and the government may appreciatenaplement approaches such as
the IPD in small- and large-scale housing projeotduild standardized, safe and
inhabitable houses for the populace. Consequethtty movement towards realising
the Millennium Development goal of eradication afreme poverty may be set-off.
At the national level, the study might help stdex tountry towards the Vision 2030
social pillar of housing and urbanisation.

By adoptinga safety-based approach to project @gljvsmall-size housing
projects may not only be completed within the saetrame but may also result in
lowered construction costs. Moreover, there maymmge newly built houses and
home improvements; reforms that could help incréesesing supply and encourage
the development on smaller sites. Finally, thesaliyuhouses may help in the
diversification of the housing sector by providitng much needed boost to small and
medium-sized developers, which have been dispropately affected in the

competitive housing sector.

1.8 Basic Assumptions of the Study

1. The respondents answered the questions truthfull



2. Confidentiality and anonymity was upheld in gtedy

3. Participation and withdrawal wasvoluntary antheut ramifications.

1.9 Limitations of the Study

The study had several limitations. First, becausample of convenience was
used, the study findings cannot be generalisedray only give inferences to the
small-size design-build housing projects in Kasar@onstituency. The other
limitation of the study is time. Since the constimie and housing sector is dynamic
and might change after a period, the study’s figdimay only be appropriate for the
current circumstances as better approaches mayeweoged later. However, the
findings may prove useful for small-size designldbyirojects for quite a long period.
In fact, the elements of IPD studied could be dguahportant to other types of
projects.

Given that the causes of unsafe housing project€asarani Constituency
could be quite many, only a few of them have beevered in the study, namely
collaborative participation, object-oriented teclogy, risk-sharing, concurrent
project processes and transparency. The otherarbgiist superficially mentioned in

the study are trust, project knowledge, valuesagrdements.

1.10 Delimitation of the Study

This study wasdelimited by its objectives, reseanestions and its
dependent and independent variables. The othemitigtions are the theoretical
perspective and the target population of the stiitig. target population for this study
were the consultants, owners, contractors, subrachiors and material suppliers of

small-size design-build housing projects in Kasa@onstituency.



The study was also delimited by the choice of ttablem of poor delivery of
small-size design-build housing projects in Kasaf@onstituency. The sample size
was small-size design-build housing projects ofdefess units; each covering gross
space of 1,000 K within the Kasarani Constituency. The projectsidcbe under
construction or complete. The study was also dé&hithby the purpose statement and
the intended purpose of establishing the factdteencing the quality delivery of the

type of housing project specified in the title lo¢ tstudy.

1.11 Definitions of Significant Terms Used in thet8dy

Design-build: This is a method of project delivery in which agle entity, known as
the design-build team, works in a contract with pineject owner to provide design
and construction services.

Integrated Project Delivery (IPD): An approach to small-size housing project
implementation characterised by collaborative paghip, early involvement,
concurrent project processes, transparency, shafingks and use of object-oriented
or relevant technologies.

Project delivery method This is the system by which a project team orgesi
finances, designs, constructs, operates and masndahousing project by entering an
agreement with other parties.

Quality delivery of design-build projects: The completion of a project of the
expected reliability, conformance, durability, Seeability, aesthetics and perceived
guality within the set time, speed, safety and spscification.

Quality delivery: the completion of a project of the expected elity,

conformance, durability, serviceability, aesthetiosl perceived quality.
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Quality: For purposes of this study, quality refers to shperiority of a small-scale
housing project with references to its fithess garpose, based on the owners’ and
users’ expectations on reliability, timeliness,tcasaintainability and sustainability of
a project. Thus, quality is conformance with thetctime and the satisfactory levels
of the project.

Small-size housing projectsFor purposes of this study, small-size housirgeuts
are projects whose threshold for developments-gri or less on a maximum floor
space of no more than 1,000 square metres pemukasarani Constituency, Nairobi

County.

1.12 Organization of the Study

The research project is organised into five chapt€hapter one of the study
introduces the topic of the study, gives its backgd, statement of problem, the
study’s purpose, objectives of the study, reseayebstions, hypotheses and the
significance of the study. Chapter one also costtie basic assumptions, limitations
and delimitation of the study. It also contains dedinitions of significant terms used
in the study and a summary of the organizatiorhefstudy. Chapter two of the study
is the literature review, which consists of anaduiction and a review of literatures
based on the themes or objectives of the studys Glmapter also has the theoretical
and conceptual frameworks and an explanation of rtHationships among the
variables in the conceptual framework and the gaestified in the reviewed
literatures.

Chapter three, the methodology section, outlinesrédsearch design, target
population, sample size and sampling procedurestandata collection instruments

used in the research. It also has the pilot testielgability and the validity of the
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instruments, data collection procedures and tha datlysis techniques used. This
chapter also contains the ethical considerationksthe operational definition of the
variables. Chapter four contains the data analysistpretation, and presentation and
discussion sections. Chapter five contains findingsscussions, conclusions,
recommendations and suggestions for future or déuthudies. At the end of the study

are references and appendices.
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CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter reviews the studies and other literaggerials available on the
subject of the study; The factors influencing th&bty delivery of small-size housing
projects.” In addition,this section entails the iesw of literatures on the various
themes or objectives of the study. It also contdires theoretical and conceptual
frameworks on which the study will be based besiolgtining the concept of the
paper and the gap identified in the review literatihat the study intends to fill. This
chapter reviews literatures on the influence of eobpriented technology,
collaborative participation, concurrent project gesses, transparency and risk-

sharing on the quality delivery of design projects.

2.2 Concept of Quality Delivery of Small-Size Design-Bid Housing Projects
Design-build project quality is an extensively sagtdconcept. The realization
of a quality small-size build-design housing projetoes not rely on rapid
development but on myriad good practice factord @scdesign, respect, agreements,
mutual trust, concurrent processes, collaboratiot ask-sharing (Kulkarni et al.,
2012). Most importantly, project managers shoultl dirapport and achieve a
common ground with the clients so that they spéaksame language. Second, the
project should be designed such that the projectager discusses the structure and
the objects in a manner the client understand (E88062). In addition, the right
personnel must be used for the right job if quabtyo be achieved. Documentation
and communication must be adequate, appropriateeiizient before, during and

after project delivery. At the beginning of a pidjethere should be small iterations
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and continuous delivery of parts of a project feview (Kulkarni et al., 2012).
Besides coding reviews, it is advised that worle@esintegrated and swapped, based
on their level and type of skills and experiendes equally important totay on top

of new and old technology and to use what is bastHe project/customer (Richet,
2013). If a newer framework or tool implies mor®goit could be an inappropriate

tool for the job; even though it may be the lategs

2.30bject-Oriented Technology and Quality Deliveryof Projects

The technology component of project delivery hasoabeen studied.
However, little has been studied about the usedfrologies such as BIM in Kenya.
Hence, most owners and potential project ownersareonversant with the 3D and
4D technologies and their potential to improve gcoguality.

The American Institute has conducted many caseiestudn the use of
technology in housing projects in the EU and theAUBrom the collection of the
case studies, it is clear that the idea of objeetrted technology has spread quite fast
in the USA because AIA (2012a) did at least a chisdy in each state then presented
these case studies in a matrix form its publicatnom this matrix, it is possible for
the viewer to navigate through the case studies camdpare their strategies. The
focus of the case study activities was the way mciv project teams applied the
elements of project integration including trustansparency, technology and
collaboration. The case studies revealed that fgantices are quite influential in
many areas of project delivery (Smith & Tardif, 200

Among the targeted projects were big health carklibgs, higher education,
K-12 education facilities, government or civic ldlimgs, transportation structures,

retail buildings (AIA, 2012a). Residential housepresented a rather small portion of

14



the target projects. What is more, small-size eggidl houses were not captured in
the studied. Clearly, even in the USA, AIA couldtjudentify a few cases of small-
size housing projects that use integration-basedoaghes. Nonetheless, the few that
were identified provided enough bases to studyptitential of technology to deliver
guality housing projects in other cities such agdba

One of the AIA case studies was the ‘Encircle Headmbulatory Care
Center’ located in Appleton, Wisconsin. The proje@s a hospital built under a
multi-party contract, owned by Encircle Health. Tbentractor and the architects
were Boldt and HGA Architects and Engineers respelgt Boldt provided the main
computer model used on the project (AIA, 2012a)wkler, each subcontractor used
its software platform. For instance, the sheet hmdatractor in the project used its
software to Computer Numerical Control (CNC) fahtion equipment (AlA, 2012a).
To detect any clashes among systems, the contsacsed a technology called
Navisworks (AIA, 2012a). Through the modeling dftak systems, the partners were
more assured that every component would eventtigllynplying tighter tolerances.

In essence, the partners avoided hectic and timsuroning shop drawing
review processes while the subcontractors only eséol model their work and build
on the main model. Because of few coordinationreremd the resultant less work,
the resources used for building the BIM for thejgcbwere more than compensated
(AIA, 2012a).

The AIA National and AIA California Council (200published an integrated
approach guide to educate stakeholders on the ipesc and influences of
collaboration on quality project delivery. The pohtion, “Integrated Project
Delivery Guide,” discusses appropriate technologyagillar of project quality and

success. For an integrated project to succeednguwtige technology is a requisite
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(AIA National and AIA California Council, 2007). Eitechnology must be specified
and identified at the inception of the project fpurposes of functionality

maximization. Early specification of project techlogy is also useful for

interoperability and generality maximization (Krgg&Nies, 2008). The preferred
technology must be open and interoperable and gheailbuilt on transparent and
disciplined data structures (AIA National and AlAal@ornia Council, 2007). The

technologies must also be compliant with local emernational industry standards to
support communication among stakeholders.

Wilkinson (2005) and Egan (2002) also conductedlisti on the use of
construction collaboration technologies and thefluences on project performance.
Through a survey study, Wilkinson (2005) noted thahstruction collaboration
technologies were fast replacing localised setslaih-approaches used in earlier
housing projects. In the latter approach, techrielogre used to hold data for
individual team members or organizations (Egan2200

Collaboration technologies create a centralisedsiegry for data, accessible
by all authorised team members (Egan, 2002). I succaccessible data repository,
the basic common denominator technology is ofteadusAn example of the
technology used in such as system is a computepmep with an internet browser
and an internet telecommunication link (Egan, 2002g platforms' usability should
also reflect the construction industry's extent wding graphical information,
especially design drawings. The functionality a# technology should also reflect the
need for accessibility, view, mark-up and commendesigns (Egan, 2002).

According to Egan (2002), construction collabonatitechnologies reflect
organization features such as security settings; administration, and information

administration and communication features suchlagpfiblication, management and
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feedback as well as management features, includiragmagement of specific
workflows, teams, work packages, multiple projeatsd standards. Collaboration
technologies should also be characterized by dhpasiewing and working with

Computer-Aided (CAD)-based drawings (Smith & Tar@®09).

2.4Collaborative Participation and Quality Project Delivery

Quite many studies have been conducted to establkstelationship between
collaborative participation and quality project idety. Some of these studies
compare the use of collaborative participation fiajgcts and projects built on non-
participative approaches. In 2012, Kulkarni, Rybk&inand Smith conducted a study
entitled “Cost Comparison of Collaborative and IBiRe Project Delivery Methods
versus Competitive Non-collaborative Project DatwBlethods.” The purpose of this
study by Kulkarni et al (2012) was to establish ttwntribution of collaborative
project approaches to the successful completiomprofjects and the lowering of
project costs. In addition, the study sought td fout the contribution of collaborative
project delivery to the attainment of quality pige

The study focused on the influence of collaboratigatract on the extent of
collaboration on a project by restricting or petmd specific types and lines of
communication, especially in decision-making preess(Kulkarni et al., 2012). The
study established that different delivery methodskwnand rank differently as far as
collaboration is concerned.The study’'s key purptises, was to test whether
collaborative project delivery methods impart vatureprojects. Kulkarni et al. (2012)
established the two extremes of project deliverythods as Integrated Project
Delivery (IPD) and Design-Bid-Build (DBB). They theompared these methods to

ascertain the effects of collaboration on benéditgroject owners.
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Kulkarni et al (2012) encountered some difficultiesobtaining data on IPD
and equally scaled DBB projects. Hence, they sktite data obtained on the closest
approaches to IPD and DBB, namely CM-at-Risk (CM@gveloped by the
Associated General Contractors of America) and Gaitipe Sealed Proposal (CSP).

Kulkarni et al (2012) employed a methodology in eththey compared the
cost performance and reducible change orders MR and 13 CSP projects by the
same owner. The study’s findings indicated that akierall cost performance was
more reliable for CMR than for CSP projects while tcost of reducible change
orders for errors, omissions and design modificetiovere lower for CMR than for
CSP projects (Kulkarni et al., 2012). The reseachecommended that their study
would boost confidence in the benefits of collab@eaproject delivery methods such
as IPD. In addition, it was expected that the stidgsults would encourage
acceptance of integration for quality public priogec

O’Connor (2009) also conducted a study entitledetinated Project Delivery:
Collaboration through New Contract Forms.” Accoglito O’Connor (2009), the
current state of the construction industry acrbgsworld calls for change. His study
sought to establish the reason stakeholders shoollidborate and share risks
associated with collaboration. O’Connor (2009) ideed the key to successful
implementation of IPD as people, processes and ipeenRespectively, O’Connor
(2009) recommends that for people, the right tehoukl be selected, for effective
processes; people should be managed well whilpramises, project team should be
motivated. O’Connor’'s (2009) other objective was dstablish whether 1PD
agreements are new types of contracts or not andetttify the prerequisites for

successful collaborative undertakings.
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In his study, O’Connor (2009) analyzed various gomeent documents,
reports and contract forms as well as documents ftoe American Institute of
Architect (AIA). As a counsel to the AIA’'s Documé&itCommittee Task Group
responsible for drafting the C195 standard formrsIRD, he was given the task to
conduct a research on the creation of IPD collabmordorms for project procurement
and implementation. After conducing his criticalefature review and analysis of
government and AIA forms and documents, O’'Conntaléshed that the IPD has
huge potential for improving productivity gainsdasign and construction services.

In agreement with this study, O’Connor found owdtthuite few projects are
using an integrated model. Hence, O’Connor (20@9)carred that there is little
empirical information to support the performancehs integration-based methods. In
spite of the scarce empirical data, there is ndotithat collaborative participation can
result in more quality accomplishments comparedntm-collaborative models.
Therefore, there is need and space to change osowan the traditional approach to
project delivery. O’Connor (2009) established timathe United States of America,
the AIA and the ‘ConsensusDOCS’ spearheaded theement towards the use of
contract forms for project partners interestedha adoption of more collaborative
project delivery models.

Such organizations and contract forms for moreabaltative project delivery
are missing for the case of Kasarani Constitueiityerefore, this study would be
appropriate in highlighting the importance of cbbaation and integration, in the
process, showing evidence organizations or agemdgibsthe mandate to avail such
forms or contracts should be established. In otbans, whereas there are project

practitioners and owners who use IPD and other roolteborative models of project
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delivery, there are no agencies and professiorgdmzations to offer related legal
and other professional services.

Also to study collaborative and integrated appreado project delivery were
Raisbeck, Ramsay and Maher (2010) in a study edtitAssessing Integrated Project
Delivery: A comparative Analysis of IPD and AlliamdContracting Procurement
Routes.” Like most other studies of its ilk, thiady’s purpose was to give evidence
on the purported high potential of IPD to achieupesior project results compared to
other procurement and delivery methods. SpecificaRaisbeck et al (2010)
compared the IPD and alliance contracting modelse Tesearchers sought to
establish whether collaboration and behavioral ghare key values in IPD.

Raisbeck et al (2010) established that digital netbgy (such as IBM) is the
other key element of project integration. Henceg thtegration of technology in
contracts must be accompanied by collaborative gelgant among partners.
Raisbeck et al (2010) observed that although a#aoontracting and integration
models resemble in the key role of collaboratitveré are some difference between
the models. First, IPD has a tool for collaboratiphysical maps, which partners use
to discuss project schedules and sequence of pexes an integrated team (Egan,
2002; Raisbeck, 2010). This feature of integratioh project processes and

participants is referred to as the ‘big room’ eawiment.

2.5Concurrent Project Processes and Quality ProjedDelivery

The other key component likely to influences thaldy delivery of projects is
concurrent project processes. It is in this contieat the safety of small-size housing
development in Kasarani Constituency suffers miosspite of the apparent lack of

literature and knowledge on the integration of corent processes in project
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Implementation, at the local level, some contrectand owners have adopted the
integration of concurrent engineering processgsaject delivery. At the global level
and in the larger construction industry, many panespecially project engineers
have embraced the integration of processes to meppeoject delivery(Egan, 2002).
Similarly, literatures abound on the subject of@ament processes and its influences
of the quality of projects.

Malik (2002) of Salford Centre for Research andolration (SCRI) conducted
a study entitled “Improving Construction Proces®tigh Integration and Concurrent
Engineering.” The purpose of this study was to uscthe adoption of integrated
processes and Concurrent Engineering (CE) in thetaaction industry and the ways
in which construction organizations can use CE iategrated processes to improve
project delivery. (Raisbeck, 2010) defines conaurrengineering as a systematic
approach to engineering that focuses on an inegrahd concurrent designing of
project processes (manufacture and support) arduptre According to the approach,
project partners must take into account all elesyehquality, schedule, cost and user
requirements of project life cycle (conception tgpdsal) (Malik, 2002).

Malik (2002) compared the traditional approach dahd CE approach to
project processes. Notably, the traditional apdroses portrayed to have a number
of disadvantages. These weaknesses of the traalitagpproach include fragmented
participation, fragment design and constructioragdabstly design changes, uncalled
for liability claims, absence of life-cycle analysand ineffective communication to
other parties on project rationale (Raisbeck, 20¥@jik, 2002). Because of the
weaknesses associated with the traditional appra@acproject processes, Malik
(2002) recommended a shift in paradigm in the can8bn industry. In this

paradigm shift, stakeholders such as architect@ntifjy surveyors, structural,
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mechanical and electrical engineers, main contracad materials suppliers should
all be involved in the design project (Malik, 2002)

These stakeholders should then apply CE princigiek practices throughout
the project life cycle. The elements of CE proposetlided the identification of all
the aspects of design and construction processdstla bringing together of
specialists and subcontractors early in the deplyase. In addition, CE should be
characterized by a multi-disciplinary team workiimg a collaborative manner to
reduce or eliminate activities and processes tloanot add value. Malik (2002)
proposed the following team structure as suppordve€oncurrent engineering and
processing in project implementation.

Janez, Rihar, Berlec and Starbek (2010), in a patxin, noted that project-
driven and concurrent process and product developare integral to quality project
delivery. Junez et al (2010) noted that the intéonal construction market demands
shorter product development time and low costs.cHegonstruction firms should
shift from sequential to concurrent project proessand products. A prerequisite for
this transition are teamwork and strategic managérmlearacterized by integration,
standardization and parallel activities (Junezlgt2®10). Thus, Junez et al (2010)
proposed efficiency in teamwork and integratiostodtegic management into process
and product development. The study was conductedigh an analysis of team-work
capability, motivation, susceptibility to dysfurmtis and personal value systems in

construction companies.
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» Consultant » Architectural design
»| Structural design team
Project
development » Client
team » M&E Team
.| Q/STeam
» Contractors

Sub-Contractors

A 4

| Material suppliers

Figure2.1: The main stakeholdersin ensuring concurrent project processes

An integrated and concurrent project processes emdronment has the
potential to grow and develop the construction stduand make it more competitive
climate for business (Barbara, 2010). Malik (20@Bpo proposed the integration of
technologies such as virtual reality, intelligegeats, video conferencing and multi-
media to support project integration and concurfgemoicesses. The integration of
these IT systems would not only improve projectrdowtion but also visualization
and supply chain management (Barbara, 2010). Caesdy, construction projects
would report increased project performance, proifitg, quality, stakeholder

involvement, and client satisfaction and reducest and construction time.

2.6 Transparency and Quality Delivery of Projects

A study that focused on project processes andpeaaacy was conducted by

Klotz (2011) under the title “Process Transparerfoy Sustainable Building
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Delivery.” The researcher used the method of cotatttial analysis to establish
whether increased process transparency in sustaihabsing projects could result in
reduced cost. An advantage of the counterfactualysis method used on this study
is that it is quite comprehensive and straightfody@lotz, 2011).

Counterfactual analysis also relies on local abélaresources (Raisbeck,
2010; Klotz, 2011). Klotz (2011) used the countetdal analysis method to assess
the delivery of the complete School of Architectaed Landscape Architecture
(SALA) and Forest Resources buildings on Penn Stddaiversity Park campus.
Based on the application of this method in the widthese buildings, Klotz (2011)
asserts that counterfactual analysis is quite iflmatieveloping theories on project
delivery.

In his counterfactual analysis, Klotz (2011) disexd that projects with
multiple partner organizations are prone to encaumperfect process transparency.
In fact, imperfect process transparency is also mmom in single organization
projects. Process transparency is quite importanth@ project-level for project
partners or groups engaged in unfamiliar proce@déaltz, 2011).

Anumba and Nosa (1997) studied the influence ofcthrecept of concurrent
processes on the quality delivery of projects. Instady entitled “Concurrent
Engineering in Design-Build Projects” and publistiedhe 3 Issue of Volume 15 of
the Construction Management and Economics JouAk@almba and Nosa (1997)
noted the significant changes that design and bpildcurement method had
undergone in the UK construction sector in the @deny decade. In particular,
Anumba and Nosa (1997) noted that design-build Gaagdr was used in both private
and public projects of different sizes and comgiegi They noted the advantages of

build-design procurement as short lead times, acotdr involvement in design
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processes, greater cost certainty, more effectisennaunication and shorter
construction time (Raisbeck, 2010).

Anumba and Nosa (1997) noted a few weaknesse® afesign-build method.
The noted disadvantages included reduced desiglityquastriction of changes by
the client and high costs of tendering. Becaus¢he$e weaknesses, Anumba and
Nosa (1997) proposed a new procurement route wvatherf shortcomings. This
proposed model would promote concurrent projecigdeand implementation by
integrating all participants in a multi-pronged andulti-functional team matrix
(Raisbeck, 2010). This team matrix would enable theolution of all likely
downstream challenges at the early phases of aqtrlife cycle. Through a design
function deployment that is an engineering desigstesn that supports concurrent
processes, projects would be provided with a formma&chanism for improving
abstractions of client requirements (Barbara, 2010)

From the weaknesses of design-build projects itiedtby Anumba and Nosa
(1997), it is clear that the integrated projectivd®ly approach comes in handy in
addressing some of these weaknesses. Considergmibst small-size housing
projects are built under design-build arrangemenmlsch are prone to reduced design
quality, an integrated approach would be appropridor the successful
implementation of such projects. Anumba and Nos897) therefore provide
substantial support for this study, which seeksdiablish and advise stakeholders of
the influences of concurrent processes on the tguadilivery of small-size design-

build housing projects in Kasarani Constituency.
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2.7Risk-Sharing and Quality Delivery of Housing Prgects

Risk-sharing is the other factor believed to infloe the quality of design-
build projects, especially housing development# fargeted one of the IPD-projects
in the USA to establish the influence of risk/revasharing on quality project
delivery. AlA studied the Cathedral Hospital prdjecSan Francisco, California. The
project was under a single multi-party contracegmated Form of Agreement
(IFOA). The owner of this project was CaliforniacHe Medical Center, an affiliate
of Sutter Health. In this project, AIA analyzed thEOA contract forms and
established that the form had a provision for k-psol to which parties, especially
the architect, main design consultants and printeayle contractors were bound
(AIA, 2012b).

In this case study, the project team was requgghtticipate in this risk-pool
by putting a certain percentage of their profitp#otially offset any risks associated
with project cost overruns and other liabilitiesatthmight have been incurred. The
risk-pool also provided for incentives in form adyments in case the project team
achieved actual project costs or incurred lowetscOSIA, 2012b).

In the risk-pool, the architect put 25% of its mestruction and construction
fees profits at risk (AlA, 2012b). The other mensbef the team in the risk-pool for
this project were the architect’s consultants, stkeeictural engineers (Degenkolb
Engineers), electrical engineers (Silverman andhtidnc.) and Ted Jacob
Engineering Group Inc. Also in the risk-pool wete tproject’s trade contractors;
Rosendin Electric (electrical), Charles Pankow @&ent Limited (concrete) and

Southland Industries (mechanical) (AIA, 2012b).
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2.8 Theoretical Framework

This study is based on the theory of Agile Projdainagement, developed in
1998 by Harvard Business School academics RobeartAasd RichardNolan and a
respected IBM researcher named Watts Humphrey. rfhed agile project
management postulates that stakeholder collabaratiavhich enhances
interoperability of project processesand informati@mong project owners,
constructors and subcontractors and workers, ist&eyuality project delivery.The
theory of agile project management also emphasimesieed for project owners to
handle the setting of project goals, the tradeedfEchedule, relative to the scope,
adapt to changing project requirements and to getites for project requirements
and features(Koskela, 2010). On the other handptbgct manager is expected to
work with and guide the entire team in task prination and reduction of risks and
other impediments to project implementation (Koake2010). The theory also
expects that project teams directly involve in tlasks assignment. The other
postulates of the theory are that project qualégehds on daily detail management,
progress reporting and quality control for the pobjunder implementation.

The agile theory is relevant to this study since project management
principles seek to improve efficiencies and supploet reduction of cost and quality
improvement through the collaborative resolutionssiues at the earlier stages of a
project Richet, 2013) The theory also supports the harnessing of tlsecested
benefits of integration in projects, compared te thaditional project design and
implementation approaclrichet, 2013) In addition, the effectiveness of integration
and collaborative participation on the quality pcijdelivery can be ascertained by
analyzing and comparing the planned project program with the actual

programmes. Like agile project management, thisdystgseeks to prove and
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recommend a collaborative design process, to wwiihbe attributed fewer process
reiterations and the subsequent comprehensive patedesign at an early stage
(Richet, 2013) Also, in agile project management, more inforomti and
documentation is produced and made available tmga: In addition, overall project
goals are often exceeded with project indicatingriowed time, cost and design
quality control Richet, 2013)

Agile project delivery has numerous advantages ratel’/ance to this study.
For instance, the theory confers more collaboratwvel intense perceptions on
projects stakeholders, especially in the desigrs@ld a project. With competition
increasing in construction and the increasing usera changes in technology,
construction stakeholders are on the lookout foremeffective project delivery
methods. Moreover, the emergence of bigger and wwrglex housing projects has
created a competitive environment for contracterd eonsultants as project owners
only look for the best contractors, consultants andineers (AIA, 2007). Agile
project management theoryis portrayed as a progedivery approach, which
emphasizes the integration of project stakeholdersject systems, processes,
structures and practices(AlA, 2007). Through teaankwagile project management
harnesses all the talents, resources, insightsacitegs and expertise of project

partners to optimize project outcomes.
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2.9 Conceptual Framework

The conceptual framework organizes and distinggistiee ideas of the
project, especially the variables and their coninastto the purpose and objectives of
the study

Independent Variables
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Figure 2.2: The conceptual framework
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It is perceived that the independent variables alfaborative participation,
risk-sharing, object-oriented technology, concurreproject processes and
transparency influence the dependent variable, itgudkelivery of design-build
projects. Some of the variables that moderate ftweince the strength and direction

of this relationship are project knowledge, trustiue and agreements.

2.10 Knowledge Gap

At the local scene, literature on factors of quaghtoject delivery lacks. If any,
quite few studies conducted on housing projectvdgfi in Kenya and Nairobi in
particular generally tackle the challenges andofacbf safety of housing projects and
the right interventions. Owoko (2013) conductedtadyg entitle “Determinants of
Successful Delivery of Housing Construction Prgdaot the Ministry of Housing in
Nairobi, Kenya.” The main aim of this study, antiet of its ilk, was to identify the
main success factors of housing project in Nairblowever, the available literatures
on the local scene do not emphasize the need dbiftain the approaches of project
delivery from the traditional to integration- andllaboration-based approaches. In
fact, most literature cover the delivery parametdrme and cost, largely ignoring
quality and the importance of the factors suchdakalooration, integration of digital
technologies such as BIM, trust and transparenogpicurrent processes and risk-

sharing on quality and safety.

2.11 Summary of Literature Review
Like Owoko (2013), many of the local literaturesnply identify, rank and
analyze the factors of project success without ngivalternative approaches or

methods through which these parameters can betedjts improve product quality.
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It is not enough to just identify and rank thesetdes; more ought to be done to
suggest a wholesome shift in the approach useddept, plan, implement and
operate housing projects. In addition, studiesdoall students and scholars seem to
focus more on large scale housing projects by agemnsuch as the Ministry of
Housing (Civil Servant Housing Schemes) and theiodat Housing Corporation
(NHC). That is, the equally important small-sizeutes, which also form part of the
drive towards Vision 2030 is largely ignored.

Evidently, the findings of this study will hugelypwtribute to a complete shift
in the project implementation and delivery approdohsmall-size design-build
housing projects in Nairobi City County. In additjadhe study and its findings will be
useful to other sectors of the construction induatrd government policy makers and
the larger project management discipline. The study also be expanded to cover
larger samples for the country, the East Africad dre African region to shift from
the traditional approach to the IPD approach tgegtadelivery. By the expansion of
this study into a wider sample, stakeholders wat only be knowledgeable about
IPD but will also access more literature on IPDjgcbdelivery, thereby contributing

to the general development of the region.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
This chapter outlines the procedures and activtties the research followed
to achieve its objectives and purpose. Thus, destrin this section are the research
design, target population, sample size and sampdicigniques, research instrument’s
piloting, reliability and validity, data collectiorand analysis procedures and

techniques, ethical considerations and operatipat@din of variables.

3.2 Research Design

A descriptive cross-sectional survey design wasd use investigate the
relationship between the independent variablestl@dlependent variable of quality
delivery of small-size design-build housing progeah Kasarani Constituency.The
study’s setting is the Kasarani Constituency ofrdlai County. The participants were
the stakeholders in the small-size design-buildjgots, namely project owners,
contractors, subcontractors, engineers, supplieds paoject workers. The primary
outcome is a report on the status of the safetyheftarget housing projects in
Kasarani Constituency for at least the last one.yPata on the independent and
dependent variables was obtained by questionnairedructured and unstructured
items.

The independent variables investigated includedialsotative participation,
concurrent project processes, risk-sharing, olgeenated technology and
transparency. Being a descriptive study, the csessional design entailed the
measuring of the different variables in the popafaof interest at a single point in

time, giving a snapshot of conditions present at ihstant. Its advantages are ease of
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data gathering and low to moderate cost while igghmveakness is that it does not
establish the causality amongst the variables. &l¢he design was appropriate for

establishing the relationship between the indepetnaied dependent variables.

3.3Target Population

The study targeted key stakeholders in the smadi-Bbusing developments
sector within Kasarani Constituency, especiallfhe estates where most small-size
housing projects are found. The target populatdnained from Nairobi City County
databases,was 70 keystakeholders directly involvesimall-size housing projects in
Kasarani, namely owners (clients), project managsoatractors, constructors, sub-
contractors, engineers and consultants.The tamggeqbs were 30 housing projects

with ten or fewer units, each covering a gross afe)00n3.

3.4Sample Size and Sampling Procedures
The study was based on as big a sample as pogsiliielp achieve high

degree of similarity between the findings of thedstand the population.

3, 4.1 Sample Size

Based on the target population of 70 and 95% centid level, the study’'s
target sample was 60 small-size housing projeckebt@ders in Kasarani
Constituency. In the sample, 30 were project owmdrde the other 30 were projects
workers. The sample size was determined using kregond Morgan Table for

Sample Size Determination.

3.4.2 Sampling Procedure
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The sampling procedure for the study was probaskimpling, which offered
each member of the sample an equal chances otisaléom the target population.
Probability sampling was ideal for the study sitloe targeted small-size design-build
housing projects in Kasarani Constituency is tagdaa group to be studied as an
entity. Through random probabilistic sampling, itasvpossible to capture the
heterogeneity in the target population and the emsnt generalization of the
findings to a larger population.Simple random sangpWas used to pick the projects
identified as small-size design-build housing pectge

To achieve representation of all the subgroups tiflesh in the target
population, stratified random sampling techniquesweed to obtain 30 project
owners and 30 members of project teams. The Igttarp consisted of contractors,
subcontractors, suppliers, engineers and projedtersinvolved in small-size design-

build housing projects.

3.5 Research Instruments
The study usedtwo questionnaires to collect dath iaformation from the

target subgroups identified earlier. In the questamres, each item developed
addressed a specific objective and research questicelation to the study purpose
and hypothesis. The gquestionnaire were clear toréspondents on the nature of
information required and were designed to encoureggondents to fill it; simple and
clear. All the information required for the studysvcaptured in the questionnaires.
The items in the questionnaire were structuredécl@nd unstructured or open-ended.

There were alsomatrix questions for ease of conaplet
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3.5.1 Pilot Testing of the Instruments

Once developed, the questionnaires were testeteirfield using a sample
with features similar to the actual target sampkang the exact procedures used in
the study. However, the subjects used in the meviere not used in the actual study.
A pretest sample of 10 respondents was used. liprétest, the respondents had a
chance to comment on the questionnaire’s clarity ratevance.Vague questions that
would have attracted grossly different interpretasi and answers were
thenrephrased. Unclear direction, lack of writingace, untidiness and poor
numbering are the other issues that were identdigthg pre-testing and corrected.

The Likert, nominal and ordinal scales were useithénquestionnaire.

3.5.2 Validity of the Instrument

The study strived to uphold the meaningfulnessaowliracy (the validity) of
the instrument. The types of validity ensured ideld construct validity, content
validity, criterion validity and internal and exted validity. To attain internal
validity, the external strenuous factors of thedgtwere tightly controlled. That is, it
was ascertained that the changes in the dependeable would be actually caused
by the independent variable and not other variaht@scovered by the study. For
external validity, the sample had to be represmatadf the target population,
allowing the accurate generalization of the findingo small-size housing
developments in the Constituency. The studystritcegyield results that would be
obtained elsewhere and at different times, if tbitirgy remains the same and other

key factors are kept constants.
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3.5.3 Reliability of the Instrument

For purposes of reliability, the study endeavoeeénsure the findings would
be consistent, ifthe study were to be repeatedd&anerrors were avoided at all
stages of the study to eliminate deviations fromtthe findings. Coding was accurate
while the questionnaire instructions were drafteduaambiguously as possible. To
achieve reliability, respondent fatigue, intervievi@igue and bias were avoided in
the administration of the questionnaires. In additirandom errors caused by
instrument inaccuracy, scoring inaccuracies andkplaaed errors were eliminated
using the split-half reliability method.

In this method, 15 respondents were given the ouesdire to fill all the
items. The total score was then computed for eegpandent and entered in an Excel
spread sheet. The filled questionnaires were tipditisto odd and even-numbered
scores for each respondent, covering all the coctstror variables of the study. The
scores for odd and even number items were then emddor each participant as
shown in the Excel spreadsheet. The correlatiofficeat and the Spearman-Brown
coefficient were then calculated to be 0.667277 @B00439 respectively, indicating

the instrument’s high reliability (Mugenda&Mugend@f12).
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Respondent Total Score Even Odd

1

10

11

12

13

14

15

42 22 20 Correlation

coefficient=0.667277

33 18 15 Spearman-Brown
correction=0.8800439
44 23 21
45 21 22
30 15 16
26 14 11
45 21 24
35 17 18
40 17 23
32 16 16
34 19 15
45 23 22
37 17 20
34 16 18
30 14 16

3.6 Data Collection Procedures

Prior to the actual collection of data from thetggvants, the proposal was
presented to the supervisor for approval and defddpon approval of the proposal,
letter of introduction from the university was abed as well as a permit from the
National Commission for Science, Technology andotation (NACOSTI) for the
research to be conducted. The two research adsistare thentrained and briefed on
their work after which appointments were bookedhwite participants, identified
from Nairobi City County database of completed alchost complete housing
projects for the half-split test and later, tlotual study.

The questionnaires were administered through skifiaistration and

researcher administration, depending on each resmbis circumstances and
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preferences. In self-administration, the questioenavas hand-delivered to the
respondents. In research-administration, the rekBenarassisted the respondents in

cases of interpretation or reading challenges.

3.7 Data Analysis Techniques

To gather useful data and information from the gtuble gathered data was
inspected, cleaned, transformed and modeled tona fimm which conclusions and
supportive-decision making can be attained. Thea da#s analysed to test the
hypotheses of the study. First, the collected eata organized for faster and more
accurate analysis using tables, spreadsheets atidtishl software, Statistical
Package for Social Sciences (SPSS). The data wasl&faned to remove duplicates
and errors by de-duplication, record matching asidran segmentation.

For data analysis purposes, the study was interestedescribing the
association among the variables and the right vatdion. For description,
frequencies were used while for correlation an@rirention, Spearman’s rho was
used. Nonparametric correlation tests helped datertie relationship between the

independent and dependent variables.

3.8 Ethical Considerations

The study put into consideration a number of ethgsales, especially because
of the fact that the researcher had to interach \ite respondents through the
guestions in the questionnaire to get their opiroanthe subject of the study. First,
the researcher avoided plagiarism and has notmegs@nother author’'s work as his.
Any ideas borrowed from other authors and reseascheave been duly

acknowledged. The researcher has also not fakedbdéithas obtained genuine data
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from the respondents. Second, the researcher tlishisase the privileges and powers
associated with his level of training, experienod &gal authority to undertake the
study. The researcher did not abuse the trust,hwioicned the basis of cooperation
from participants. The privacy and the confidenttabf the respondents were also
observed and their consent obtained and voluntarticppation assured to prevent
any physical or psychological harm to the respotslefinonymity was also upheld
by not revealing the respondents’ identity.

The research was alsodone in a way that did naligpese the participants to
physical or psychological harm. The findings of tlseudy have also been
disseminated, whether they conform to or contratlietexpectations. This research
has also not ignoredthe pertinent issues that egmeegardless of the controversies
they might create, thus upholding academic freedBiually important was the
obtainment of approval letter from the relevant ggonnent agency to conduct the
study. The study was onlyconducted once the negeggaoval letters were obtained
from the University of Nairobi and the National Canission on Science, Technology

and Innovation (NACOST]I).
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3.9 Operational Definition of the Variables

This section explains the dependent and the indkgrervariables to be investigated in the studlation to the objectives of the study.

Table 3.2: the operational definition of the varialbes
Objective Variable Indicator Measurement Scale DatéSource Instrument Data Analysis

Dependent Unit Cost Expenditures Ordinal Project budget, Questionnaires, | Spearman’s Rho,
variable (KSH) project owners | document descriptive statistics

Quality delivery analysis
of small-size | Construction speed Construction Ordinal Project team,| Questionnaires | Spearman’s Rho,
housing projects | and time duration Timeframe/Plan | and  document| descriptive statistics

analysis
Product safety Number and Ordinal Contractors, guestionnaires Spearman’s Rh
frequency of subcontractors, descriptive statistics

Product defects suppliers

| ndependent

Variables

Objective 1: To

establish the

Object-oriented

technology

Ease of use

Frequency of use

Nomina

Project team

uestinnaire

Spearman’s Rhq

descriptive statistics
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influences of Flow of Existence of | Ordinal, Documents, Questionnaire Spearman’s Rh¢
object-oriented documentation or documents, Likert project team descriptive statistics
technology on communication letters, notices

the quality Ease of workflows Work schedule | Nominal Documents, Questionnaire Spearman’s Rh¢
delivery of and completion project team descriptive statistics
small-size

Design-Build

housing

projects in

Kasarani

Constituency,

Nairobi

Objective  2: | Collaborative Collaborative Meetings Likert, Documents, Questionnaire Spearman’s Rho
To establish the| participation problem-solving ordinal project team descriptive statistics
influences  of Sharing Meetings, Nominal, | Documents, Questionnaire Spearman’s Rh(
collaborative knowledge/informati | notices, letters ordinal project team descriptive statistics

participation on

on
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the guality Building consensus| Minutes, notices, | Nominal Documents, Questionnaire Spearman’s Rh¢
delivery of or meetings documents and project team descriptive statistics
small-size ordinal

Design-Build

housing

projects in

Kasarani

Constituency

Objective 3: Concurrent Presence of cross- | Teams, task| Likert and | Work plan, | Questionnaire Spearman’s Rh(
To establish the | project processes | functional teams allocation, ordinal project team descriptive statistics
influences of breakdown

concurrent concurrent product | Presence of| Nominal, | Project team,| Questionnaire Spearman’s Rh
project realization multidisciplinary | Likert documents descriptive statistics
processes on teams, sharing

the quality data

delivery of incremental Notices, Nominal Documents, Questionnaire Spearman’s  Rh
small-size information sharing | meetings project team descriptive statistics
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Design-Build
housing
projects in
Kasarani

Constituency

Objective 4: To
establish the
influence of
transparency on
the quality
delivery of
small-size
Design-Build
housing
projects in
Kasarani

Constituency

Transparency

Access to Notice boards, | Nominal Documents, Questionnaire Spearman’s Rh
information meetings and project team descriptive statistics
ordinal
Clarity Medium, Nominal Documents, Questionnaire Spearman’s Rh¢
message project team descriptive statistics
specificity
Accuracy Communication | Nominal Documents, Questionnaire Spearman’s Rho,

plan, guideline,

responsibilities

project team

and documents

descriptive statistics
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Objective £: To
establish the
influence of
risk-sharing on
the quality
delivery of
small-size
design-build
housing
projects in
Kasarani

Constituency

Risk-sharing

Risk identification List of hazardsNominal Documents, Questionnaire Spearman’s Rho,

and risk events project teams and documents | descriptive statistics

Joint ventures Agreements, Ordinal Documents, guestionnaire Spearman’s Rho,
pooling of project team descriptive statistics
resources

partners with Risk experts Nominal | Project team guestionnaire Spearman’s Rho,

technical expertise and descriptive statistics

ordinal

Table 3.1: Operational definitions of the variables
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CHAPTER FOUR
DATA ANALYSIS, PRESENTATION, INTERPRETATION
4.1 Introduction
This chapter contains the data analysis, presentand resultsinterpretation sections
of the study. It explains how the data was orgahiamalyzed, interpreted and presented.lIt

also explains the meaning and implications of thdifigs of the study.

4.2 Questionnaire Return Rate

The study’s sample size was 60 small-size housiogegt stakeholders in Kasarani
Constituency, to whom questionnaires were deliver®d the thirty project owners
targeted,25 returned their completed questionmalriée 29 of the 30 project team members
targeted returned completed questionnaires. Oyehalquestionnaire return rate was 90%,

which is an acceptable return rate(Mugenda&MugeB@da?).

4.3 Characteristics of the Respondents
The respondents in the study were small-size hgustiakeholders, namely project
owners, contractors, subcontractors, construcsogpliers and engineers working in projects

within Kasarani Constituency.

4.4 Presentation and Interpretation of the Findings orthe Variables

This section contains the findings on the indepandariables and their influences on

and relationship to the dependent variable of thdys
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4.4.1 Object-Oriented Technology and Quality Delivey of Design-Build Projects

The use of technology is believed to have a hugsaahon the quality of housing
projects. In particular, the use of object-orientechnologies goes a long way to create safe
and inhabitable houses. Rather than use basic dledies merely to save cost, project
owners and managers ought to use the latest arnmbtheechnology that would create quality

projects.

Table 4.1

Distributionfor Technology Ease of Use

Frequency Percent Cumulative Percent
Yes 25 86.2 86.2
No 4 13.8 100.0
Total 29 100.0

Table 4.1 shows that 86.2%of project team respasdeported that the technologies
applied in their projects was easy to use. Praeaters resort to the cheapest technologies to
help reduce cost, at the expense of quality. Ngtahke technologies in use are basic and
relate to cement, sand, concrete, metal bars ané,séxplaining the ease of use. That is, not
a single respondent mentioned modern technologigs as Building Information Modelling
(BIM), Computer-Assisted Design (CAD), 4D or 3D heologies. Only 13.8% felt the

technologies are not easy to use.
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Table 4.2

Distribution for “Technology Increases Project Speed” for Piaij@d eams

Frequency Percent Cumulative Percent
to a great extent 15 51.7 51.7
moderate extent 13 44.8 96.6

does not increas

1 3.4 100.0
speed

Total 29 100.0

Table 4.2 shows that 51.7% of project team respaisdelt that technology increases
project speed to a great extent while 43.3% sagdinlcrease in project speed because of
technology use was only to a moderate extent. Ove96.6% agreed that technology
increases project speed, even if to different @gtenThus, object-oriented technology
increases the quality delivery of small-size dedigild projects to the extent that the said
technology is easy to use, thus increasing spegdaring time. However, technology that is

expensive and requires workers to be trained iseeproject cost, thus duration.

Table 4.3

Distribution for “‘Technology Promotes Concurrent Project Praess for Project Teams

Frequency Percent Cumulative Percent
Yes 25 86.2 86.2
No 4 13.8 100.0
Total 29 100.0
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Table 4.3 shows that 86.2% of the project teantigyaants reported that technology
promotes concurrent project activities while 13.8e4t technology does not promote

concurrency in project processes.

Table 4.4

Distribution for Technology Promotes Project Comreunt Processes’

Frequency Percent Cumulative Percent
Yes 15 60.0 60.0
No 10 40.0 100.0
Total 25 100.0

Table 4.4indicates that 60% of the project ownepoadentsfelt that the use of
technology in construction projects results in agnent project processes. The differences in
the owner and project team scores could be atatbtd the fact that project workers such as
engineers, contractors, constructors and subcaatsaare closer to the technologies hence,
they understand their use and effects on projeets project owners do.

Thus, object-oriented technology influences thelijudelivery of small-size design
projects to the extent that it reduces defectsaydelnd re-works, through promotion of
concurrent processes and concurrent realizatiopra@ect milestones or products. Object-
oriented technology thus promotes design-buildgmtsj safety by improving safety through

elimination of defects.
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Table 4.5

Distribution for ‘Technology Use Influences Proj&zfety’ by Project Owners

Frequency Percent Cumulative Percent

to a great extent 7 28.0 28.0
to a moderate exten 12 48.0 76.0
does not influence 5 20.0 96.0
Missing 1 4.0 100.0
Total 25 100.0

Table 4.5 shows that 76% of the project ownerstfedt technology use influences
project safety, 21.9% stated ‘to a great extenilevB7.5% settled for ‘to a moderate extent’.
Only 15.6% felt that technology use has not effext project safety. Thus, technology
influences the quality of small-size design-buildjpcts to the extent to which it ensuresthe

health and safety of workers and project.

Table 4.6

Distribution for ‘Technology Use Influences Projédtit Cost’ by Project Owners

Frequency Valid Percent Cumulative Percent

to a great extent 12 48.0 48.0
moderate extent 12 48.0 96.0
Does Nnot

1 4.0 100.0
influence
Total 25 100.0

Table4.6shows 96% of the project owner respondentisatingthat technology use
influences project unit cost. Hence, most projesners opt for simple stone, cement,

concrete and metal bar technologies, ignoring ack@rtechnologies that might increase
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costs. Thus, object-oriented technology promotesatmality delivery of small-size design-
build projects to the extent that it does not iaseethe project cost to unsustainable levels.
Otherwise, expensive technology jeopardizes thétyukelivery of small-size design project

by escalating the cost, even to levels beyondehetr of project owners.

Table 4.7

CROSSTAB For Technology Ease Of Use by SatisfasttbrProject Safety by Project Teams

Satisfaction with Total
Project Safety Extremely satisfied Satisfied  Neutral Dissatisfied
Ease ol Yes 3 15 1 6 25
technology

No 2 1 0 1 4
Use:
Total 5 16 1 7 29

From table4.7, it is noted that 3 and 15 of thggmioteam participants that responded
that the technologies in their projects were easyse were also ‘extremely satisfied’ and
‘satisfied” with the safety of the project, respeely. Only six of those who responded ‘yes’

to ‘ease of technology use’ were dissatisfied i safety of their projects.
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Table 4.8

Spearman’s Rho for Technology Ease of Use andf&eatimn with Project Cost

Satisfaction Ease of

with  project technology use

cost
Correlation Coefficien 1.000 393
Spearman's rho Satisfaction  witt
Sig. (1-tailed) : .025
project cost
N 29 29
Correlation Coefficien .393 1.000
Technology ease (
Sig. (1-tailed) .025
use
N 29 29

*, Correlation is significant at the 0.05 leveltdiled).

Table 4.8indicates significant positive relatiops(bpearman’s rho value of 0.393) betwésn
level of satisfaction with project cost and the lgyadelivery of small-size desighuild housin
projects, through the ease of technology use. AtQ05 level, using a one-tailed test, tadculate:
value of +0.393 is greater than the critical vadtie0.3115, so thehypothesis;

H,1 There is significant relationship between objaitmted technologynd the quality delivery

small-size design-build housing projects in Kasa@onstituencyis not rejected.
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4.4.2 Collaborative Participation and Quality Delivery of Design-Build Projects
Regardless of how prepared and equipped a pr&awt is, quality projects are bound

to remain elusive without collaborative participatiamong project team members. Working

in isolation is likely result in uncoordinated asubstandard housing projects.

Table 4.9

Distribution for ‘Teamwork In A Project Reduces €iwastage’ for Project Team

Frequency Valid Percent Cumulative Percent

Strongly agree 7 24.1 24.1
Agree 20 69.0 93.1
Neutral 1 3.4 96.6
Disagree 1 3.4 100.0
Total 29 100.0

Table 4.9 shows that 93.1% of the project team@ypaints either strongly agreed or
agreed that teamwork save project time, thus emgyojects are completed in time. Only
3.4% disagreed. Since teamwork is an element ¢thlwmiative participation, these findings
imply that collaborative participation is positiyetelated to quality delivery of small-size
design building to the extent that teamwork redugee wastage. Otherwise, a disjointed

team could delay projects, thus jeopardizing theityuof project delivery.
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Table 4.10

Distribution for ‘Collaboration Saves Project Timigr Project Team

Frequency Percent Cumulative Percent
strongly agree 19 65.5 65.5
Agree 8 27.6 93.1
Neutral 1 3.4 96.6
Disagree 1 3.4 100.0
Total 29 100.0

Table 4.10 indicates that 93.1% of the project tgaarticipants either strong
agreed or agreed that collaboration saves projes, tthus ensuring projects

completed in time. Only 3.4% disagreed.

Table 4.11

Distribution for ‘Collaboration Saves Cost’ by Pemjt Owners

Frequency Percent Cumulative Percent
strongly agree 8 32.0 32.0
Agree 14 56.0 88.0
Neutral 2 8.0 96.0
Disagree 1 4.0 100.0
Total 25 100.0

As indicated in table 4.11, 88% of project ownerrtipgppants agreed that
collaborative approach to project delivery savesjgmt cost while 4% disagreed. The
remaining 8% opted not to respond to the item. ThabBaborative participation influences
the quality delivery of small-size design projetcishe extent that it saves costs. If costly and

high-risk collaboration or partnerships are formpthject cost might be escalated out of
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owners’ reach, thus jeopardizing the quality delvef projects. Such collaboration would

be detrimental to project quality.

Table 4.12

Spearman’s Rho for Collaborative Problem Solvind &atisfaction with Project Safety for Project

Owners
Collaborative Satisfaction with
problem-solving project safety
Correlation
Spearman's rho 1.000 498*
Collaborative problem Coefficient
solving Sig. (1-tailed) . .001
N 25 25
Correlation
.001 1.000
Satisfaction with projec Coefficient
safety Sig. (1-tailed) .498*
N 25 25

*. Correlation is significant at the 0.05 leveltéiled).

Table 4.12indicates a Spearman’s rho value of 0.#88collaborative problem
solving, which is an element of collaborative papation and satisfaction with project
safety, implying a weak positive relationship betwecollaborative problem solving, thus

collaborative participation, and project safetydattion levels.
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Table 4.13

Spearman’s Rho for Consultative Meetings and Satisin with Project Time for Project

Owners
Satisfaction  Frequency of
with  project consultative
time meetings
Correlation Coefficient 1.000 A71
Spearman’s  Satisfaction with
Sig. (1-tailed) . .206
rho project time
N 25 25
Correlation Coefficient .171 1.000
Frequency 0]
Sig. (1-tailed) .206
consultative meetings
N 25 25

Table 4.13 shows a weak positive relationship betw&equency of consultative
meetings and the level of satisfaction with projsafety, indicated by a Spearman’s rho
value of 0.171. This finding implies that consultat meetings contribute, even though
slightly, to the safety of small-size housing potgein Kasarani Constituency, further
supporting the positive correlation between coltakige participation and quality delivery of

small-size design-build projects.
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Table 4.14

Spearman’s Rho for Effects of Multidisciplinary freaandSatisfaction with Project Safety

Satisfaction Presence of

with project Multidiscipli

safety nary
Correlation
1.000 .238
Satisfaction witl Coefficient
project safety Sig. (1-tailed) . 126
N 25 25
Spearman’s rho
Correlation
Presence C .238 1.000
Coefficient

Multidisciplinary
Sig. (1-tailed) .126
teams
N 25 25

Table 4.14 shows a weak positive correlation 088.Between multidisciplinary team
formation and the level of satisfaction with prdjsafety, further pointing to the positive
relationships between collaborative participatiowd guality delivery of small-size design-

build housing projects in Kasarani Constituencyirdla.
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Table 4.15
Spearman’s Rho for Satisfaction with Project castl &ollaborative Problem Solving for

Project Team

Satisfaction Collaborative

with  project problem-

cost solving
Spearman’s rho Correlation
1.000 297
Satisfaction with projec Coefficient
cost Sig. (1-tailed) . .059
N 29 29
Correlation
297 1.000
Collaborative probler Coefficient
solving Sig. (1-tailed) .059
N 29 29

Table 4.15 shows a weak positive relationship &90. between the level of
satisfaction with cost and collaborative problenvieg among project team members. This
Spearman’s rho value shows that collaborative @pédiion, through collaborative problem-
solving, improves the quality delivery of smalleidesign construction projects in Kasarani

Constituency to the extent that the budgeted sasbdi exceeded.
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Table 4.16

Spearman’s Rho for Satisfaction with Project Timd &se of Cross-Fctional Teams for Projet

Team

Satisfaction with use of Cross-

project time functional teams
Correlation
1.000 .288
Satisfaction witl Coefficient
project time Sig. (1-tailed) . .065
N 29 29
Spearman’s rho
Correlation
.288 1.000

Use of cross Coefficient
functional teams  Sig. (1-tailed) .065

N 29 29

A Spearman’s rho value of 0.288 shows a weak pestorrelation between the level
of satisfaction with project time and the use obssrfunctional teams for project team
participants. Thus, chances of quality deliverydesign-build project increase with more

cross-functional teams being established and stggbaor their roles.
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Table 4.17

Spearman’s Rho For Satisfaction with Project Cost &requency of Consultative Meetings

Satisfaction  Frequency of

with  project Consultative

cost meetings
Correlation Coefficien 1.000 369
Spearman's rho Satisfaction  witf

Sig. (1-tailed) : .024
project cost

N 29 29
Frequency o Correlation Coefficien .369 1.000
consultative Sig. (1-tailed) .024
meetings N 29 29

*. Correlation is significant at the 0.05 leveltdiled).

Table4.17showssignificant positive relationship@pean’'s rho value 0f0.369)
between collaborative participation, through theqfrency of consultative meetings, and
satisfaction with project quality. At the 0.05 Igvesing a one-tailed test, the calculated value
of +0.369 is greater than the critical value a5, so thehypothesis;

H,2 There is significant relationship between collatioe project participation and the
quality delivery of small-size Design-Build housipgojects in KasaraniConstituency is not

rejected.

4.4.3 Concurrent Project Processes and Quality Dekry of Design-Build Projects
When project processes and activities are delivemaadiltaneously, projects stand to
avoid defects, corrections and cancellations ak edament or component of a project are

fitted at the right time and with the right compatse
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Table 4.18
Distribution for ‘Work Allocation Based on Worker Expertise Promotes

Concurrent Project Processes’ for Project Teams

Frequency Percent Cumulative Percent
strongly agree 8 27.6 27.6
Agree 16 55.2 82.8
Neutral 1 3.4 86.2
Disagree 4 13.8 100.0
Total 29 100.0

Table 4.18shows that 27.6% of the project teamaomsdgnts strongly agreed while
55.2% agreedthat task allocation based on worlexgértise promotes concurrent project
processes and products. 52.2% agreed that tastatdio based on expertise positively
influences project concurrent processes and predudnly 13.8% disagreed. Thus,
concurrent processes, achieved through allocatibrtasks based workers’ expertise,

promotes the quality delivery of non-defect produeithin the time and cost constraints.
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Table 4.19

Distribution for ‘Multidisciplinary Teams Promote c@current Processédor

Project Teams

Frequency Percent Cumulative Percent
strongly agree 7 24.1 24.1
Agree 20 69.0 93.1
Disagree 2 6.9 100.0
Total 29 100.0

From Table 4.19, 93.1% of project team participayeed, to differing extents, that

the formation and use of multidisciplinary teamsamstruction projects promote concurrent

project processes and products. 6.9 percent dsaghat multidisciplinary team promotes

concurrent processes in projects.

Table 4.20

Spearman’s Rho for Multidisciplinary Teams and Lievel of Satisfaction with Project

Time

Satisfaction Existence of

with  project multidisciplin

time ary teams

Satisfaction Correlation Coefficien 1.000 325
Spearman's rho

with project Sig. (1-tailed) : .028

cost N 29 29

Frequency o Correlation Coefficien .325 1.000

consultative Sig. (1-tailed) .028

meetings N 29 29

55



Table 4.20 shows significant positive relationsfipearman’s rho value of 0.325)
between concurrent project processes, throughnitieator of multidisciplinary teams, and
satisfaction with project quality through the inahier of time. At the 0.05 level, using a one-
tailed test, the calculated value of +0.325 is @e¢ghan the critical value at +0.3115, so
thehypothesis;

H:3 There is significant relationship between conaurngroject processes and the quality

delivery of small-size Design-Build housing progtt KasaraniConstituency, is not rejected.

4.4.4 Transparency and Quality Delivery of Design-Bild Projects

A quality and safe housing project would be diffido deliver if all stakeholders are
not transparent, especially with regards to infdromaand the requirements and regulations
pertaining to a project.
Table 4.21

Distribution for ‘Sharing Information Saves Project Time’ faolect Teams

Frequency Percent Cumulative Percent
strongly agree 10 34.5 34.5
Agree 19 65.5 100.0
Total 29 100.0

From table4.21,all project team respondents weraniamous that sharing of

information saves project time with 34.5% strongdyreeing and 65.5 just agreeing.

Table 4.22
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Distribution for ‘Information Sharing Saves Projelime’ by Project Owners

Frequency Valid Percent Cumulative Percent

strongly agree 10 40.0 40.0
Agree 13 52.0 92.0
Disagree 2 8.0 100.0
Total 25 100.0

In table 4.22, 92% of project owners agreed thatisg information saves time with
40% strongly agreeing to the research statemerd. 8Pl that disagreed could reflect the
tendency of some project owners to conceal cendal information from their teams,
prompting them to disagree with the questionnaeeni Transparency, through sharing of
information, influences the quality delivery of dir&ize design-build projects by availing
vital information in time. If information is shargtirough slow or bureaucratic channels, it
would waste time, rendering such relay of informatdetrimental to the quality delivery of

small design-build projects.

Table 4.23
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Frequencies for ‘Information Accessibility’ for Heat Teams

Frequency Percent Cumulative Percent
very accessible 11 37.9 37.9
not easily accessible 15 51.7 89.7
Inaccessible 3 10.3 100.0
Total 29 100.0

Table4.23 shows that 37.9% of project team respusdelt information was very accessible
in their projects, hence high transparency. 51.7%he project teams interviewed felt that
information was not easily accessible in their ectg, thus jeopardizing the timely delivery
and safety of products since owners could be higifggmation vital for the implementation

of the project. In fact, 10.3% of the project tea@spondents felt that information was
inaccessible in their projects, derailing projecdbgress, consequently jeopardizing product

quality.

Table 4.24

Distribution for ‘Effects of Clear Communication &noject Activities’ for Project Teams

Frequency Valid Percent Cumulative Percent

completed on time 21 72.4 72.4
completed earlier the

8 27.6 100.0
planned
Total 29 100.0

Table4.24 shows that 72.4% of the project teamigygaints responded that their
project activities were completed on time while@%.responded that project activities were

completed earlier than planned, because of cleamamication from Owners and amongst
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team members. Thus, transparency, through cleameomication, ensures projects are
delivered in time, showing that transparency impsoguality by clear and timely sharing of

vital information.

Table 4.25

Spearman’s Rho for Satisfaction with Project Coxt &haring of Information by Project

Team

Satisfaction with Information

project cost sharing
Correlation
1.000 -.056
Satisfaction witl Coefficient
project cost Sig. (1-tailed) . .386
N 29 29
Spearman’s rho
Correlation
-.056 1.000
Coefficient

Information sharing
Sig. (1-tailed) .386

N 29 29

Table 4.25indicates a Spearman’s rho of -0.056 ifdormation sharing and
satisfaction with project cost. This figure impli¢isat information sharing has a weak
negative relationship with the cost and qualityuiegments being met. However, concealing
vital safety or system information from workers [bwstill result in substandard projects,

making projects costly.

Table 4.26
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Spearman’s Rho for Satisfaction with Safety andrination Accessibility by Project Team

Project safety Information

satisfaction accessibility

Correlation Coefficien 1.000 433*
Project safety satisfactior Sig. (1-tailed) . .033
N 29 29
Spearman’s rho
Correlation Coefficien .033 1.000
Information accessibility Sig. (1-tailed) 433
N 29 29

*. Correlation is significant at the 0.05 leveltdited).

Table 4.26 shows a positive and significant Speatsneno value of 0.433 for the
relationships between transparency, through infaonaaccessibility, and satisfaction with
project safety. Transparency thus influences thaityudelivery of small-size design-build
housing projects in Kasarani Constituency to theemxthat safety information is clear and
delivered in time. From the obtained Spearman’svdiae in table 4.26, the hypothesis;

H14 There is significant relationship between transpay and the quality delivery of small-

size design-build housing projects in KasaraniGaretcy is not rejected.

4.4.5 Risk-Sharing and Quality Delivery of Design-Bild Projects

Sharing risks and working with risk management espare the other practices
believed to be instrumental in the delivery of dyalkmall-size design-build housing
projects. Otherwise, project teams working withshering risks and advice from risk experts

stand to overlook many safety and risk mitigatiogasures.

Table 4.27
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Distribution for ‘“Working With Risk Experts Prevents Cost Escalation

Owners

Frequency Valid Percent Cumulative Percent

Yes 12 48.0 48.0
No 13 52.0 100.0
Total 25 100.0

Table 4.27 shows that 48% of the projects team meesnielt that working with risk
experts prevent project cost from escalating. Riskring influences the quality delivery of
small design-build projects to the extent that esiperts are in able to identify the risks in

time and to mitigate them, thus reducing cost esica.

Table 4.28
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Spearman’s Rho for Satisfaction with Project Sadeiy Task Allocation on the Basis of Expertise and

Skills by Project Owners

Satisfaction Task allocation

with  project based on expertist

safety and skills

Correlation Coefficien 1.000 .382*
Satisfaction witt

Sig. (1-tailed) . .097
project safety

N 25 25

Spearman’s rho

Task allocatior Correlation Coefficien .097 1.000
based on skills an Sig. (1-tailed) .382
expertise N 25 25

= Correlafion 1S S|gnlllcan[ at the 0.05 Ievel@ned).

Table 4.28 shows that task allocation based on everltevels and types of expertise
and skills are positively related to the level @itisfaction with project safety, with a
Spearman’s rho value of 0.382). Risk-sharing, tbhodask allocation based on skills,
promotes project safety by effective and timelk réentification, monitoring, evaluation and
prevention. Thus, small-size design-build constomctprojects in Kasarani Constituency

should work with risk management experts to buudldgy and safe and inhabitable houses.

Table 4.29
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Spearman’s Rho for Satisfaction with Project Carstl Working with Risk Experts by Proj

Owners
Satisfaction  Working with

with  project risk experts

cost

Correlation Coefficien 1.000 .387*
Satisfaction witt

Sig. (1-tailed) : .083
project cost

N 25 25

Spearman’s rho

Correlation Coefficien .083 1.000
Working with risk

Sig. (1-tailed) .387
experts

N 25 25

*. Correlation is significant at the 0.05 leveltdited).

The Spearman’s rho value of 0.387 in table4.29shapuesitive relationship between
satisfaction with project cost and working withkrisxperts on the other. Thus, risk-sharing
by working with risk experts, positively influenctee quality delivery of small design-build
housing projects in Kasarani Constituency to théemx working with experts do not

excessively increase project cost.

Table 4.30
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Spearman’s Rho for Satisfaction with Project Sadety Risk Strategy Implementation Rnoject

Teams
Satisfaction  Risk strategy
with  project implementation
safety
Correlation
1.000 .480*
Satisfaction witl Coefficient
project safety Sig. (1-tailed) .010
N 29 29
Spearman’s rho
Correlation
.010 1.000
Risk strateg) Coefficient
implementation Sig. (1-tailed) 480
N 29 29

*, Correlation is significant at the 0.05 leveltéiled).

As indicated in table 4.30’s Spearman’s rho valti8.480, which is far greater than

the critical value of 0.381 for single-tailed stuaty0.05 level of significance, for risk strategy

implementation and project safety, there existsgaifscant positive relationship between

satisfaction with project safety and risk strategyplementation. The implication of this

finding is that risk-sharing, working with risk esgpgs and the implementation of risk

strategies in small design-build construction ptgesignificantlyrelates toproject safety and

cost, thus the overall quality delivery ofprojects.

From these analyses, the hypothesis;

HisThere is significant relationship between risk-gigrand the quality delivery of small-

size design-build housing projects in KasaraniGarestcy is not rejected.

CHAPTER FIVE
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SUMMARY OF THE FINDINGS, DISCUSSIONS, CONCLUSIONS AND
RECOMMENDATIONS
5.1 Introduction
This chapter contains a summary of the findings tio¢ study, discussions,
conclusions, recommendations and suggestions ftreiustudies. It also contains references

and appendices that contributed to this study.

5.2 Summary of Findings

The study findings show that quite many factonstgbute to the quality of small-size
design-build housing projects in Kasarani Constitye In particular, most of these factors
are associated with and should be accounted fangldhe delivery of the projects. The
studied variables, namely object-oriented technglegllaborative participation, concurrent
project processes, transparency and risk-sharag &ll been found to influence the quality,
thus the safety of small-size housing projectdatt, all these factors have been established
to have positive relationship with different asjgeat project quality. Of great interest for this
study was the relationship between these indepéndeiables and the quality delivery of

small-size build-design housing projects.

5.2.1 Object-Oriented Technology and the Quality Desery of Design-Build Projects

As more modern and object-oriented technology edluthe quality and safety of the
projects increase. Although the opinions of projeatkers and project owners varied slightly
on some aspects of object-oriented technologyethers concurrence that it is essential in
the delivery of quality, safe and inhabitable spsaée housing projects in
KasaraniConstituency, Nairobi. In fact, as indidate table 4.5, 76% of the participating

project owners agreed that technology use pronpotgsct safety.
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With a Spearman’s Rho value of 0.393 for the e&dseahnology use and the level of
satisfaction with project cost, there is evidensignificant positive relationshipbetween
object-oriented technology and the quality delivarfy small-size design-build housing

projects in Kasarani Constituency, Nairobi.

5.2.2 Collaborative Participation and the Quality Belivery of Design-Build Projects

In many design-build housing projects, partnerskipften non-contractual. Thus,
such projects are marred by non-collaboration femme stakeholders. The findings of this
study show a positive relationship between propueality and safety on one hand and
collaborative participation on the other. Consitatmeeting, teamwork and collaborative
problem-solving are the main practices that suppalfaboration.

With a Spearman’s rho value of 0.498for collabegtiparticipation, through
collaborative problem solving, and the level ofsfattion with project safety, there is clearly
a significant relationship between collaborativetipgation and the quality delivery of

design-build housing projects in Kasarani Constitye Nairobi.

5.2.3 Risk Sharing and the Quality Delivery of Degin-Build Projects

On the effects of risk sharing on project qualayCrosstabulation Spearman’s rho
value of 0.322 shows a positive relationship betwed allocations based on worker skills
and expertise and level of satisfaction with progafety. A Spearman’s rho value of 0.347
between working with risk experts and satisfactioith project safety shows a positive
relationship between risk-sharing and the qualélyvery of small-size design-build housing
projects in Kasarani Constituency. Hence, workinthwisk experts and allocation of tasks
based on project team area of expertise and gkidlatly influence project quality through

improved safety and inhabitability.
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5.2.4 Concurrent Project Processes and the Qualielivery of Design-Build Projects
Implementing project processes, activities and petsl concurrently has also been
shown, by the findings, to influence the qualityasafe delivery of small-size design-build
housing projects in Kasarani constituency. Theltesadicate that project teams and project
owners agree that multidisciplinary teams promatecarrent project processes with a higher
percent (93%) of project team members than progenhers (84%) agreeing to the
guestionnaire item. Seemingly, project workers apjte the importance of
multidisciplinary teams more than project owners @be former group forms these teams

hence their appreciation of multidisciplinary teams

5.2.5 Transparency and the Quality Delivery of Degn-Build Projects

It was found that 65.5% of the respondents agrbatl gharing information saves
project cost while 52% agreed that information sltasaves project cost. A nonparametric
analysis of information accessibility and satisfattwith project safety gave a Spearman’s
rho value of 0.433, implying a positive relationstbetween information accessibility or

transparency and satisfaction with project quality.

5.3 Discussions
This section discusses the results of the studypeming and contrasting the findings

with the results of other studies, giving and eipiey the similarities and differences.

5.3.1 Object-Oriented Technology and the Quality Desery of Design-Build Projects
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The use of technology has far-reaching implicatimnghe quality delivery of
housing projects. Rather than use basic technaagearely to save cost, project owners and
managers ought to use the latest and the bestdiegyrthat would create quality projects. In
this study, 86.2 percent of project team participaiaported that the technologies used in
their projects was quite easy to use. Reportedbjept ownersopt for the cheapest and most
basic technologies to reduce cost, ignoring prajeetity. This finding is unlike that
ofStagner(2008), which established that most pt@emers in Texas use modern BIM and
related technologies as alternatives to the basiuologies used in Kenya.

The technologies in use in small-size housing ttaogons in Kasarani are basic and
are related to cement, sand, concrete, metal arsstone, explaining the ease of use for
many workers. In other terms, no respondent listediern technologies such as Building
Information Modelling (BIM), Computer-Assisted Dgsi (CAD), 4D or 3D technologies.
These findings are different from findings byRitth@013)in which projectsin more
developed UE and North American countries use coenpsoftware such as Building
Information Modelling (BIM) technologies to desigmojects and check system compatibility
and quality.Ritchet (2013) also found out that nradechnologies such as CAD and BIM
are extensively used in bigger design-bid-buildguts.

In this study, an overwhelming 96.6% agreed thetrielogy increases project speed,
albeit to different extents. The study also showat tin Kasarani Constituency, most
stakeholder associated technology with high progest. (Ritchet, 2013)recommends that
appropriate technology is a pillar of project giyaand success, evidenced by the many
projects he studied and found to have applied asbagtechnologies such as BIM, CAD and
3D technology. For quality, safe and inhabitablegiwog projects, cutting edge technology is
a requisite. According to Barbara (2010), the tedbgy used should be identified at project

inception for purposes of functionality maximizatio Early specification of project

68



technology is valuable for project interoperabilitthe chosen technology must be open and
interoperable and should be built on transparent @isciplined data structures (Barbara,
2010). Finally, the technology must be complianthwiocal and international industry

standards to support safety and communication @12002).

5.3.2 Collaborative Participation and the Quality Belivery of Design-Build Projects

It is evident from the results that collaboratisnmportant in the efficient ad quality
delivery of small-size housing projects in Kasayaegardless of how prepared and equipped
a project team. According to O’Connor’s (2009) fimgk, without collaborative partnership
by stakeholder, the delivery of quality and safelisize projects remains elusive. Working
in isolation is likely result in uncoordinated asdbstandard housing projects, jeopardizing
the cost, time and safety standards of projects.

The results reveal that teamwork is a key methoctafaboration in small-size
design-build housing projects in Kasarani Constitye A majority of the participants either
‘strongly agreed’ or ‘agreed’ that teamwork and laobration save project pace, thus
ensuring the timely completion of projects.

The respondents also supported the notion thae theists a positive relationship
between collaborative problem solving and projefety satisfaction levels in small-size
design-build housing projects in Kasarani Constitye Similarly, there is a positive
relationship between consultative meetings andsfsation with project safety. That is, an
increase in the number and intensity of consukatieetings results in an increase in the
level of satisfaction with project safety. Therealso a positive correlation between the
formation and use of multidisciplinary teams andis$action with project safety.
Collaborative solution of project problems alsompates the delivery of projects within the

monitory, time and safety requirements.
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Similar to the findings of this study, O’Connor0@®) established that collaborative
problem solving and the use of consultative mestirggluce project errors, omissions and
design modifications to levels lower than in sitoa$ without collaborative participation.
This study, like that by O’Connor (2009), increastskeholder confidence in the benefits of
collaborative project delivery methods such as ltitegrated Project Delivery (IPD). In
addition, it is expected that the study's resultgghth encourage the acceptance of
collaboration for quality public projects.

O’Connor (2009) established that effective collabon that would result in quality
delivery of housing projects requires the use oftiart forms, an idea, which is fast
spreading in other regions and countries suchea®J®A. However, such contract forms are
not used in small-size housing projects in Kasaf@anstituency. In fact, collaborative
participation in the Kasarani housing projects asdal purely on trust and mutual respect
among stakeholders. Collaboration should targeplpeg@rocesses and promises, a feature
that is lacking in the case of Kasarani Constityemgusing construction sector. As Malik
(2002) also recommends, for effective collaboratitre right team should be selected,
managed well and motivated. Malik (2002) summartkagencouraging the adoption of IPD

contracts for successful collaborative undertakings

5.3.3 Concurrent Project Processes and the Qualielivery of Design-Build Projects
Thefindings of this study reveal that task allomatibased on workers’ expertise
promotes concurrent project processes and produnetabers know when their skills are
required and at what point they should come indifferent components of a system. It was
also established that the formation and use ofidistiplinary teams in the construction of
small-size housing projects in Kasarani Constitygaromote synchronized project processes

and products. Both categories of participants ackeddged the importance of concurrent
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project processes and activities in the delivergudlity and safe housing projects for human
inhabitation.

The literature review concurred thatwhen projecocpsses and activities are
delivered simultaneously, projects suffer fewemordefects, corrections and cancellations
because each component of a project’s systemtésl fét the right time and with the right
components (O’Connor, 2009).

At the global level and in the larger constructindustry, many partners, especially
project engineers have embraced the integratioprofesses to improve project delivery
(Malik, 2002). O’Connor (2009) established thatttz international level, engineers have
embraced concurrent engineering, which lacks inllsprajects at the local scene, as is
evidenced by the basic technologies used in locajepts. As Malik (2002) advises,
concurrent engineering, which is a systematic aggrato engineering that focuses on an
integrated and concurrent designing of project ggees (manufacture and support) and
products, should be promoted at the local sceneomturrent engineering, project partners
take into account all the elements of quality, skcie, cost and user requirements of project

life cycle (O’'Connor, 2009).

5.3.4 Transparency and the Quality Delivery of Degn-Build Projects

The study revealed that the participants apprettitdie importance of transparency in
the delivery ofquality or safe housing projectsKasarani Constituency. If stakeholders,
especially project owners and main contractors rretransparent and forthcoming with
information about all the requirements, regulatiand other aspects of the project, quality is
bound to be compromised. In this study, the majaitowners and project team respondents
opined that sharing of information saves projatieti ostensibly because there are no delays

due to lack of the requisite information. Howeveome respondents said that adequate
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information sharing lacks in their projects, refiag the tendency of some project owners to
conceal certain vital information from their team.

A majority of the respondents felt that informati@nnot easily accessible in their
projects, greatly jeopardizing the safety of thedouct because owners might be hiding
information vital to the quality delivery of theqects. The reported completion of projects
earlier than initially planned could imply substandl or hurriedly completed projects with
unmet safety requirements. The study findings comeith the findings of a study by
Koltz(2011) that information sharing and informatiaccessibility positively relate with the
levels of project safety and timely completion (&&9l2011). According to this study, the
more information is shared among project stakels]dbe higher the likelihood of a safety
and quality requirements to be met. Anumba and N©887) also established that hiding
important project information from stakeholders Idowesult in substandard projects.

The findings of this study on small-size housingj@cts in Kasarani Constituency are
in tandem with the findings of Koltz (2011) who asished that imperfect process
transparency is commonplace in single organizatiod private projects. As Kotlz (2011)
noted, process transparency is quite importanthat groject-level for project partners
engaged in unfamiliar processes. As noted by Anumbd Nosa (1997), design-build
approach should encourage transparency to enhsnegiiad advantages such as short lead
times, contractor involvement in design procesggeater cost certainty, more effective
communication and shorter construction time.

Stakeholders in the small-size housing sector isakani Constituency are thus
advised to take up the project delivery model thatimba and Nosa (1997) proposes. This
model emphasizes concurrent project design andemmghtation via the integration of all
participants in a multi-pronged and multi-functibteam matrix. This team matrix promotes

the resolution of all likely downstream challengeghe early phases of a project life cycle.
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Through a design function deployment and an engmgedesign system that supports
concurrent processes, projects would have formahar@sms for improving abstractions of

client requirements.

5.3.5 Risk-Sharing and the Quality Delivery of Degin-Build Projects

Sharing risks and working with risk management egpes core to the delivery of
quality small-size design-build housing projectKimsarani Constituency. With shrewd risk
sharing and project teams working with and recgiadvice from risk experts, it would be
easy to identify the risk hazards to which projeats exposed. Consequently, the right
mitigation measures would be implemented. In thisdy 48% of the projects team
respondents felt that working with risk expertspleel their projects avoid cost escalation.
Moreover, task allocation based on workers’ levaatsl types of expertise and skills was
shown to be associated with increased satisfaetitim project safety. Hence, to augment
project safety by effective risk management, projeavners should work with risk
management experts to build safe and inhabitablsd® The implementation of safety and
risk strategies in construction projects considgrabfluences the safety and the overall
guality delivery of such projects.

In this study, fewer project owners are satisfigthwhe speed than those satisfied
with the usability. A possible explanation could that many project owners are often in a
hurry to complete their projects, at the expensquaiity and safety. However, 88% of the
participating owners were satisfied with the safgtyheir products, implying these projects
might have met the safety standards and regulatiotine industry.

The small-size housing construction sector in Kasiaconstituency lacks certain
practices that would encourage risk sharing. Fstaimce, they do not practice risk-pooling,

an approach that AIA (2012b) established in itgligtsl in large-size projects in the USA.
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Hence, project teams in Kasarani’'s small size deBigld housing projects should
participate in risk-pools by placing certain pettegge of their profits to partially offset any
risks associated with project cost overruns aneéroliabilities. The study by AIA (2012b)
established that risk-pooling provides for inceesivin form of payments in case project

teams achieve actual project costs or incur lowstsc

5.4 Conclusions

From the findings of the study, it is evident tlygite a number of factors contribute
to the quality of small-size design-build housimgjects. In particular, the findings explain
the higher proportion of collapsing small-size hesisn Kasarani Constituency, Nairobi.
Whereas the stakeholders of these projects usedkethes during technologies during the
implementation, these technologies are quite basiconly relate to cement, stock, concrete
and communication among project teams. Advancethntdogies that ensure project
concurrence, safety and integration such as BIM,a#D0 3D designs and computer-aided
design are rarely, if ever, used. Hence, the guahtl safety of these projects are not assured.
Often, project owners want to cut costs, prompthem to ignore modern technologies that
can ensure the delivery of quality and safe houpmogects.

Collaboration is reportedly being practice in snsdle design-build housing projects
in Kasarani Constituency. However, in some of thejgets, owners do not share vital
information to workers, especially information anances and the quality of the materials
being used. A lot of information is also not acdgssto workers, who only receive
instruction on what to do on-site. Thus, transpeyeiack in quite a number of small size
design-build housing projects in Kasarani. Somgegte have also not embraced the concept
and models of concurrent project processes anduptedwhich ensures all the elements of a

system or a structure fit well and at the rightdinihe idea of concurrent project processes
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ensures safety by eliminating or reducing erromgjssion and corrections, which have
negative effects on project safety. Formation ofltiisciplinary teams, consultative
meetings and collaborative problem solving are soofiethe techniques by which
collaboration and concurrent project processedeaachieved.

In many instances, risk management experts arenmolved or consulted on how to
identify, monitor, assess, plan for and mitigatejget risks. In addition, risk-sharing through
risk-pools by partners is not practiced. All thésedencies influence the quality delivery of
housing projects negatively, jeopardizing theiresaf The use of outmoded technologies,
non-collaboration among project stakeholders, lackransparency, non-concurrent project
processes or activities and tendencies to ignekemianagement experts greatly contribute to

the substandard and unsafe housing projects inr&@isaonstituency.

5.5 Recommendations for Policy Action
The following policy recommendations may be usébualthe delivery of quality, safe
and inhabitable small-size houses in Kasarani Gtoesty.
1. Adoption of an integrated project delivery (IPD)papach to project implementation
by stakeholders in the small-size design buildsect
2. The adoption and use of modern technologies sududding Information System,
CAD, 4D and 3D designs
3. Inculcation of a culture of collaborative partidijpe, characterized by the use of the
relevant contract forms to ensure all stakeholdeesconversant with their mandate
and importance to the project
4. Embrace risk management practices such as risktifidahon, quantification,

monitoring and mitigation to help prevent risks amgrove quality (safety)
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5. Work with and seek advice from risk management ggpan practices such as risk-
pooling to protect stakeholders

6. Embrace transparency through information accessililarity, accuracy and sharing

5.5.1 Suggested Areas for Further Studies

Clearly, little has been done at the local scareeerning the project delivery-related
factors that influence the quality of small-sizeubimg projects.Hence, further studies should
focus on the influence that team integration anddef® such as the Integrated Project
Delivery practices have on the quality delivery hmfusing projects. More studies should
focus on factors such as object-oriented techngloglfaborative participation, concurrent
project processes and activities, risk-sharing madsparency and their influence on small-

size design-build projects.

5.6 Contribution to the Body of Knowledge

This study has contributed to the body of knowledgehe importance of several factors of
project delivery on the quality and safety of sasle housing projects. Given that most of
the available literatures focus on big design-hideb projects such as hospitals and
government structures, this study brings a wealtknowledge on the applicability of the
principles of quality and integrated project detivéo small-size housing projects and other
small projects. In other terms, the principles megrate Project Delivery, often associated
with big multi-billion shilling-projects, can alsoe applied to small projects. Unfortunately,
the study reveals that factors that promote integrasuch as collaborative participation,
concurrent project processes, risk-sharing, traesigg and object-oriented technology are
ignored in small-size and design-build projectswimich partnership is often based on trust

and mutual respect.
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Appendix (ii): Questionnaire for Project Owners
QUESTIONNAIRE FOR PROJECT OWNER

Introduction
My name is lddiOdhiambo, a student of the Universig of Nairobi studying Masters of
Arts in Project Planning and Management. This studyis committed to the safety and
quality delivery of housing project and owner satifaction by the adoption of
integration-oriented approaches. Through this survg, your responses may promote the
use of the principles and practices of integrationto meet the quality and safety
expectations of small-size housing project owner¥.our responses will only be used for
the purposes of this study. In case you have any gstions regarding the survey, please
call me on 0726584209 or email attayomafta2006@gmail.canThanks for your time

and responses.

PART A: Object-Oriented Technology and Quality Delvery of Design-Build Projects

1. What technologies are used in this project?

2. The use of technology greatly influences project’'s

(Use the key below to tick the appropriate box)

1 2 3 4 5

3. Construction speed and timg

D

4. Project unit cost

5. Quality

6. Project safety

7. Usability
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1= To a great extent, 2= Moderate extent, 3= Da¢sfluence, 4= No comment

8. What communication technologies are used in thgpt®

9. How would you describe thdoiv of documentation and communication in your

project? D

Fast
Moderate [ ]
Slow []
No comment [ ]

10.Does the technology used promote concurrent prpjecesses or/and activities?

Yes [ ]
No D

PART B: Collaborative Project Participation and Quality Delivery of Design-Build

Projects

(In the following questions, please indicate yasponse by a tick in the appropriate box)
11.Do you practice collaborative problem-solving witie project team?

Yes []

Sometimes | |

Rarely |:|
No ]
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12.Collaboration in solving problems saves the UnisQu the project
Strongly agree |:|
Agree |:|
Neutral |:|
Disagree I:I

Strongly Disagree |:|

13. Collaboration in solving problems saves projectstarction time
Strongly agree []
Agree D
Neutral D

Disagree D

Strongly Disagree D

14.Do you share information with other partners in phaject?

Yes

No

15.Which methods are used to send and share informttithe project team?

16.Sharing information with workers helps save projeonstruction time (Indicate
appropriately)

Strongly agree D
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Agree |:|
Neutral |:|
Disagree D

Strongly Disagree D

17.How often do you hold consultative meetings?
Once a week
When necessary
Once a month

Twice a month

HREREAEEN

Rarely

PART C: Concurrent Project Processes and Quality Dievery of Design-Build Projects

18.Have you created cross-functional teams in yousimguproject?

Yes [ ]

No

No comment I:I

19.Forming multidisciplinary teams results in concuatrg@roduct realization for your
project

Strongly agree |:|

Agree |:|
Neutral |:|
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Disagree D

Strongly Disagree D

20.Allocation of tasks based on workers’ skills andoextise results in concurrent

product realization

Strongly agree I:I

Agree |:|
Neutral |:|
Disagree D

Strongly Disagree D

21.Team work has reduced time wastage in project imetgation
Strongly agree [ ]
Agree |:|
Neutral |:|
Disagree D

Strongly Disagree D

PART D: Transparency and Quality Delivery of DesignBuild Projects

22.How would you describe information accessibilitythg project team?

Very accessible D
Not easily accessible D
Inaccessible D
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23.What methods do you use to share information vhighproject team?

24.Information is easily disclosed to other projeattiggpants

Strongly agree D

Agree |:|
Neutral |:|
Disagree D

Strongly Disagree D

25.What is the effect of clear communication with wenk on the project’s activities?
Completed on time |:|
Completed earlier than planned |:|

Delayed [ ]

No Effects [ ]

26.How accurate is the information disseminated tggutdeam?

Very accurate |:|

Moderately accurate

Not accurate

[]

PART E: Risk-Sharing and Quality Delivery of DesigrBuild Projects

27.Which risk identification activities are practicedyour project?
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29.What types of risks have you encountered in this

L= oX PSSR

30.Do you engage in joint ventures to minimize risks?

Yes L]
No []

31. Do you work with experts in risk management inryproject?
All the time
Sometimes
Rarely

No

HpNpNENEN

No Comment

32.Does working with risk management experts preveatunit cost from escalating?
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Yes D
No I:I

PART F: Level of Satisfaction with Project Delivery Quality

How satisfied are you with the

D

33. Construction speed and timg

34.Project unit cost

35. Client satisfaction

36. Project safety

37.Usability

Tick the appropriate box
1= extremely satisfied, 2=satisfied, 3=Neutral, 4=Dissatisfied, 5= extremely

dissatisfied

89



Appendix(iii): Questionnaire for Project Team

QUESTIONNAIRE FOR PROJECT TEAM
Introduction
This project is committed to improving housing i performance and customer
satisfaction by the delivery of quality projects liye adoption of integration-oriented
approaches. Through this survey, your responsdswiliseful in promoting the use of the
principles and practices of integration to meet dbality and safety expectations of small-
size housing project owners. Your responses wil be used for the purposes of this study.
Attached are approval letters from the UniversitiNairobi and the National Commission on
Science, Technology and Innovation (NACOSTI). Iseegou have any questions regarding
the survey, please call IddiOdhiamboJuma on 0728384 or email at

otayomafta2006 @gmail.com. Thanks for your time @gphonses.

PART A: Object-Oriented Technology and Quality Delvery of Design-Build Projects
1Your are:

Project owner D

Project team (Contractor, Engineer, Subcontrattmrker)

2. What technologies are used in this project?

3. Is the technology easy to use?

Yes D
No D

4. What communication technologies are used in thgept®
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5. How would you describe thdoiv of documentation and communication in your
project? D
Fast
Moderate

Slow

L1 L) O

No comment

6. To what extent does the technology used increask speed?
To a great extent []
Moderate extent |:|
Does not increase spe{ |

No comment I:I

7. The use of technology increases the cost of thegr(rick the appropriate box)
Strongly agree |:|
Agree |:|
Neutral |:|
Disagree []
[]

Strongly disagree

8. The use of technology shortens project time (Plaakeppropriately)
Strongly agree []

Agree [ ]
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Neutral |:|
Disagree [ ]

Strongly Disagree D

9. Does the technology used promote concurrent prpjecesses or/and activities?

Yes [ ]
No D

PART B: Collaborative Project Participation and Quality Delivery of Design-Build
Projects

10.Do you practice collaborative problem-solving iruygroject?

Yes []

Sometimes | |

Rarely |:|
No ]

(In the following questions, please indicate yasponse by a tick in the appropriate box)

11. Collaboration in solving problems saves the UnisQu the project
Strongly agree |:|
Agree |:|
Neutral |:|
Disagree I:I

Strongly Disagree |:|

12. Collaboration in solving problems saves projectstarction time
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Strongly agree []
Agree D
Neutral D

Disagree D

Strongly Disagree D

13.Do you share information with other partners in phaject?

Yes

No

14.Which methods are used to send and share informittithe project?

15. Sharing informationsaves project construction t{ineicate appropriately)

Strongly agree D

Agree |:|
Neutral |:|
Disagree D

Strongly Disagree D

16.How often do you hold consultative meetings?
Once a week |:|

Twice a week |:|
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Once a month

Twice a month |:|

Rarely |:|

PART C: Concurrent Project Processes and Quality Dievery of Design-Build Projects
17.Have you created cross-functional teams in youshnguproject?

Yes I:I

No

Answer the following questions by ticking the ajppiatte box
18.Forming multidisciplinary teams results in concuatrg@roduct realization for your
project
Strongly agree
Agree

Disagree

[]
[]
Neutral |:|
[]

Strongly Disagree

[]

19. Allocation of tasks based on people’s expertiseultesin concurrent product
realization
Strongly agree I:I
Agree |:|
Neutral |:|
Disagree D

Strongly Disagree

[]
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20.Team work has reduced time wastage in project imeigation
Strongly agree [ ]
Agree |:|
Neutral |:|
Disagree D

Strongly Disagree D

PART D: Transparency and Quality Delivery of DesignBuild Projects
21.How would you describe information accessibilitythg project team?

Very accessible D

Not easily accessible I:I

Inaccessible I:I

22.If information is accessible, does this increasggut speed?

Yes []
No I:I

23.Information is easily disclosed to other projeattiggpants (Tick the most appropriate
box) D
Strongly agree
Agree
Neutral
Disagree

Strongly Disagree

HpEpEEN
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24.What is the effect of clear communication on thgjgut’s activities?
Completed on time |:|
Completed earlier than planned |:|

Delayed [ ]

No Effects [ ]

25.How accurate is the information disseminated tggutdeam?

Very accurate |:|

Moderately accurate

Not accurate

[]

PART E: Risk-Sharing and Quality Delivery of DesigrBuild Projects

26.Which risk identification activities are practicedyour project?

27.What types of risks have you encountered in

o] T=ToX PP PPP P

28.Do you engage in joint ventures to minimize risks?

Yes L]
No []
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29.Doyou work with experts in risk management in yproject?

30.Does working with risk management experts preveatunit cost from escalating?

Yes D
No I:I

PART F: Level of Satisfaction with Project Delivery Quality

How satisfied are you with the

31. Construction speed and timg

D

32.Project unit cost

33.Client satisfaction

34.Project safety

35. Usability

Tick the appropriate box
1= extremely satisfied, 2=satisfied, 3=Neutral, 4=Dissatisfied, 5= extremely

dissatisfied
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Appendix (iv):Newspaper reports of collapsed buildigs in Nairobi
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Appendix (v): Critical Values for Spearman’s Rank-Order Correlation Coefficient

Table D.5 Values of Pearson’s product moment correlation coefficient (r). The
results are significant if the calculated value of r is higher than the table value

df df
=2 po00s  P=00] =2 p_oes  P=001
1 0.997 1,000 16 0.468 0.590
) 0.950 0.990 17 0.456 0.575
3 0.878 0.959 I8 0.444 0561
4 0.811 0917 19 0.433 0.549
5 0.754 0.874 20 0.423 0.537
6 0.707 0.834 o1 0.413 0.526
7 0.666 0.798 2 0.404 0515
3 0.632 0.765 23 0.396 0.505
9 0.602 0.735 24 0.388 0.496
10 0.576 0.708 25 0.381 0.487
11 0.553 0.684 26 0.374 0.479
2 0.532 0.661 27 0.367 0.471
13 0.514 0.641 28 0361 0463
14 0.497 0.623 29 0355 0.456
15 0.482 0.606 30 0.349 0.449
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Appendix (vi): Research Permit

NATIONAL COMMISSION FOR SCIEN CE,
TECHNOLOGY AND INNOVATION

Telephone: +254-20-2213471, 9" Floor, Utalii House
2241349,310571,2219420 Uhuru Highway
Fax:+254-20-318245, 318249 P.O. Box 30623-00100
Email: secretary@nacosti.go.ke NATROEI-KENYA

Website:www.nacosti.go.ke
When replying please quote

Ref: No. Date:
8" May, 2015
NACOSTI/P/15/4297/5882
Iddi Odhiambo Juma
University of Nairobi

P.O Box 30197-00100
NAIROBI.

RE: RESEARCH AUTHORIZATION

Following your application for authority to carry out research on “Factors
influencing the quality delivery of build-design projects: A case of small-size
housing projects in Kasarani Constituency, Nairobi, Kenya,”’ 1 am pleased
to inform you that you have been authorized to undertake research in Nairobi
County for a period ending 30" October, 2015.

You are advised to report to the County Commissioner and the County
Dircctor of Education, Nairobi County before embarking on the research
project.

On completion of the research, you are expected to submit two hard copies
and one saft copy in pdf of the research report/thesis to our office.

Copy to:

The County Commissioner
Nairobi County.

The County Director of Bducation
Nairobi County.

National Commission for Science, Technology and Innovation is SO 9001: 2008 Certified

— B AT = SRE oo
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N & N & M &
10 10 220 140 1200 291
15 14 230 144 1300 207
20 19 240 148 1400 302
a5 24 250 152 1300 206
30 22 260 155 1a&00 Z10
35 32 270 159 1700 313
40 L] 220 162 1300 217
45 40 290 165 1900 Z20
30 e 300 169 200 5322
55 42 =20 175 2200 =27
i} 52 240 121 2400 331
65 56 360 186 2d00 335
0 59 220 191 2300 338
15 a3 400 196 =000 241
20 ] 420 201 3500 Sda
25 il 440 205 4000 351
o0 T3 Ja0 210 4500 254
95 L] 420 214 000 357

100 =0 00 217 a0 el

110 26 550 228 Fooa 64

120 o2 a00 234 2000 267

130 o7 a50 242 Q000 268

140 10= oo 242 10000 70

150 108 750 254 15000 375

160 113 200 260 20000 277

170 118 250 265 20000 279

120 123 Q00 269 40000 320

190 127 950 274 0000 321

200 132 1000 278 5000 282
210 156 1100 2ES 1000000 SE4

HMote —Miz population size.

Ais sample size .

Hource: Erejoie & Morgan, 1970

Appendix (vii): Krejcie and Morgan Table
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