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ABSTRACT

This study addresses the critical need for an
construction projects in Addis Ababa, Ethiop
i nadequate and | ack col |l abotriavtei vwea si nttoe gd eavt @ lom
speci fic Coll aborative Ri sk Management Fr ame

performance under the Addis Ababa Cimey hBdad A
research desi gn, data warne veolslugotegyd fitrlomo uxgh
professional s asntdr uguallrietdatiinteer ye miws wi th 11

asphalt road projects. Findings indicate that
i mpl ement ed, wi tdh plresast syst e mathine gaes i n use
i mpacting overal/l project performance were id
(Agg. RI'1 =0.788), Poor site management (Agg. F
(Agg=0.R182). Crucially, the study revealed t ha
management are cultural and rel a-awanal ,cul edr
(RI'Ih=0.907), lack of trust anddc ompmint m@mmu(nRIcl
(RI'I=0.904) . Synthesizing these findings, t he

Figure 4. 2), founded on -bpuriilndciinpgl,e sa nodf sthraarnesdp
designed to proampastkd ya md dowersc cdimegg hi dent i fi ed
The framework provides sequenti al stages and
and enhance project performance in this conte

KeywoAddi:s Ababa, AsphaQoal | Radbaod aCo rvet rRu cstki oMia n a

Per f orRiasnkc eManagement ,
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CHAPTBRE

| NTRODUCTI ON

1. Background of the Study

Ro a
dev
net
and
gov
ma i
ro
un
oV
He

> O O 9

ASs

QD
-
® > O o —+ T

—
o oo O =

d transport infrastructure pl ays a vital
el opment , and poverty reductioma, npai niedulra
works contribute to Iimprovedsacaadgs i miclrietay

i nvest ment opportunities (Adet ol a and Gc
ernments worl dwi de, i ncluding in Ethiopia,

ntenance projects. uHowaveerf, tthfteeses par owg =t 8,

d construction, i s frequently fraught Wi
ertainties that significantly i mpact proje
rruns, endd quarmprtogmi(sAart hi priya et al ., 20

ry, 2024).

halt road construction projects are 1inher
ricate technical processes, and substantia

susceptible to a wide iamg,ayf iofamdis&ls,c srustt

rtages, equi pment breakdowns, design erro
ditions (Ahmed et al ., 2023; Bel ay et al .,
ir timelyetbmpéréso®Nn, qualsitty, and overall

project abandonment.

Ethiopi a, where the construction industry
el opment, the government has embarked on ai
nectivity and support econoni0c20gr. ovbtels p(i Asn
orts, the Ethiopian construction sector, p
ters |li ke Addis Ababa, has continually fac
se challengess astudy@&antpfobdemnstadit ement

erature (Asnakew, 2016; Bel ay et al ., 2021

n the inadequacy of existing risk managen

1|P a g e



mani fested in project delays, cost overruns,

devel opment objectives.

Sever al studies (Aarthipriya et al ., 2020; Ah
Chekol and Henry, 2024, Gebrehi wet and Luo, 2
prevalence of various-rrilaketioalfpmnampealsatcdid,di am
external ri sks, and their detriment al i mpact
this research, a |limited understanding exi ste

their specirfojcecitmpmertf cornmapmce di mensi ons (tin
barriers to effective risk management, partic

projects in Addis Ababa. This gap poinntoed htes el

areas.
Furthermore, a critical deficiency i1identified
Et hi opian construction industry often | acked :

ri sk mitigation efforts whdréami aedoktadakehat d

emphasi zing communication, coordination, and
consul tants, and subcontractors, I's cruci al f
l' i fecycle (Adgeto2al@;ndMaGroiun @l Ini and Salopek,
contsextci fic coll aborative framework tailored

Addi s Ababa constituted a significant researc

I n recognition of these <critical needs, to a
i mpacts and barriers, and enhance the perform
Ababa, this study ai med t o mndte vferl @me vao rcko.l | Talbios
was intended to provide a structured and syst
ri sks by integrating the perspectives and exp
Sherratt, 2018;t hXeirae beyt iamp.r,o viOnigdnaok ion ge,cta mpd acmwn

perfor mance.

To achieve this, the study first assessed cu
guantitative methods, including Relative | mpol
critical ri sk factors beaesxdd pen ftolranarn cpee rdd anewmes(
qguality, and safety) and to identify key bar

2|P a g e



met hods, t-htrrowqthu rseedmii nt er vi ews, were subsequ

perspectives, validate quantitative findings,
and best practices. These anadiynsge sofp rtohvei dreids ka
its interdependencies, and the efficacy of cul
findings, and addressing the specific objecti
i mpact s, andabiodreanttiivfey ibnagrpre oeirfsi,c ac oclolnatbeoxrtat i v e
framework was devel oped. This framework 1intecg
mitigation strategies, and provides prattical
|l ifecycle, with the ultimate goal of i mprovin
devel opment in Addis Ababa.

1.2t at ement of t he Probl em

The construction industry is wvital to Ethiopi
remains a key driver of its growth and soci al
road construction projectsuéemtlAddenscdbrabar e cE
chall enges that hindered their successful conm
typically manifested as project delays, cost
under mi ned t heofi nttheensdee dc rbietniecfalt si nfrastructur €

A critical factor contributing to these perfo
for this study, was the inadequacy of existin
Xia et al ., 2018) I ndi codtteedh tolveetr | po&eai Itihreg
stakehol der coll aboration and failed to syst
management processes. This deficiency commonl
management, thdrneney yhiimdeeartiidfg ctaiea on, compr ehe

mitigation of poKearnitmadt talr.e,atx0 I 7A)b.d EI

Consequently, a significant gap identified pr
and cepeektic coll aborative risk management f
stakehol der dynamics inheretng wint isphAaddi 3 oAlle
by Kumar et al . (2017), prevailing risk manag
t hat di d not adequately addr ess these | ocal

identificati omadand ni rse frfaecetgii vees , miutlit i mat el y <co

3|P age



This research, therefbhesewaeasi undertgapsa. tbt a
the |Iimitations of existing generic and often
management framewor k. Thi s framewor k, speci f
projects amma,Adwas dé&vel oped through a rigoro

invol ved assessing current ri sk management pr

factors on project performance di mensions, a
impl ement ation of coll aborative risk managemen
a robust, prosapéeciveicaadprcoatkxto enhance st a

communication, and wul ti mat enlty dperl o moptrey!| tolf ¢ hs aeh

infrastructure projects in Addis Ababa.
1. Besearch Questions

The following research questions will be answ

I What are the current ri sk management pr ac:t
projects in Addis Ababa?

I What i's the quantifiable I mpact of i dent i
di mensions in asphalt road construction pr

l What are the key barriers hindering the im

in asphalt road construction projects in A
} How can a <coll aborative risk management f
integrates stakehol der perspectives and in

enhance the performance of asphalt road co

l1.@bjective of the Study

1. 4Gelner al Objective

The gener al sotby deyd weivse ¢togpf at cel | aborati ve ri sk
enhanced performance of as$ lealAdsde osa dA bcaobnas tQi utcy
Aut hority, Ethiopia

1. 4SpPeci fic Objectives

The specific objectives of the study are

4|P a g e



Toassess the currgemdctriicseks meam@mlgdeywded t r oad c
projects in Addis Ababa.

Tari or iitdiezner itbhkeell acda d resn k dépee rrf ol rnrmpaanccte di me
ohsphalt road construction projects

To identify and prioritize the barriers hi.
managemmempthailbknd construction projects.

To develop a collaborative risk management
al |l stakeholders and incorporating mitigat
asphalt road construction projects.

1.8ignificance of the Study

The successful execution of asphal't road con
economic devel opment of Addis Ababa, yet thes:
i ssues such as time and <cost adgr hongsl,s andno
practical and academic i mportance as it addre
practices, specifically the |l ack of a coll ab
contserxtci fi c Coll abmeati We aRewhr Ma(ERBF) pr ov
anticipated to offer tangible benefits to key
Aut hority (AACRA), consulting firms, and con
communi cati omsi Bihlairteyd, remsgpoproactive risk mit:
designed to i mprove-makojngct amldaruditngnataee i, sitd
of asphalt road construction proj ectnstriir uttersm
to more efficient utilization of public fund
stakehol der satisfaction.

Academically, this research has contributed t
and management , particularly in the domain o
contexts. 't offered empiriafafifedtnisng hdasphaltto
in Addis Ababa, guantified their i mpacts, an
coll aborative strategies. The developed CRMF
perspectives, servear asnfar amodelkt Urog mrianiect
environments. Further mor e, the study's findin

5|P a g e



i ndustry practitioners, and researchers seek
coll aborative practices in the construction s

resilient infrastructure devel opment.
1. 8cope of the Study

This research was specifically focused on dev
tailored to enhance the performance of asphal
jurisdiction of Addis Ababat hErkifopieacohtieée ngae
| ocated in Addis Ababa, primarily those overs
Aut hority (AACRA). The study encompassed pro
coll ection as well eds tbhesnes ur ec eantcloympa ermelnesti

contemporary risk management practices and th

Thematically, the scope included the identifi
asphalt road construction, the assessment of

(ti me, cost, guality, anttheabaty) erantdi ader in
i mpl ementati on o f coll aborative ri sk manage
perspectives were solicited included professi
firms, and contramaiimgamcd mpahbc et r(abottdr s) di i
projects. The primary deliverable of this res
Framework (CRMF), outlining principles, proce:
fori mpglsement ati on. The study did not extend
buil ding, water infrastructure), nor did it co¢
while financial aspects ofl raski twenmge acfonsp a@aeir f

beyond the scope of this research.

1. i mitations of the Study

While this study aimed to provide robust an
acknowl edged. Firstly, the geographical focus
devel oped framewor k, whil e high]ymael proanbet d
generalizable to other regions within Et hiop

6|P a g e



appropriate contextual adaptatiecmnamd cf urtiget

and operational environment of Addis Ababa i n|
Secondl vy, t he data <collection relied on t he
professionals involved in asphaalet hnadad apemotarct

empl oyed to enhance validityrashpomudentt rhiaansg,ul s

in responses, or l i mitations in recabaseaccur
research. The sample size, t hough aimed to b
projects, was poteavail i lcomptamdnadcéoéysi hiel
which may have affected the statistical power

Thirdly, the study focused on developtegma fr
effectiveness would depend on various organi z
control of this research. Thetdwynamidc exdteurme |
conditions also mean that the risk | andscape ¢
and adaptation of the proposed framewor k. Fior
ti me and resourhcel icnointsetdr atinee sd e ppthhi co f i nvest.i
aspects.

1.@8r gani zation of the Paper

This thesis is structured into five chapters

its findings.

Chapter One serves as the introducti on, out | i
statement of the problem, and defining the re

significance, scope, andand iaonmdraaliloncso motfe xth ef osr
Chapter Two is dedicated to a comprehensive L
knowl edge on project risk management, <coll abo
common risk factors in roadeevehepruogtcoonprbeg
performance indicators. It al so reviews exist

research gaps that this study aimed to addres

Chapter Three details the Research Methodol og
desi gn-métmhrwgdd approach), the study area, the

7|P a g e



and th
expl ai
gual it
coll ab

Chapte
findin
't dis
perfor
compon
empi ri
Chapte
key fi

di scus

e data collection instsrtumentus e(dg u end teirovn
ns the procedures for data analysis, [
ative (thematic analryderst)akteenc hfnorqueegye

orative risk management framewor k. | ssu

r Four presents the Results and Discus
gs from the quantitative and qualitatiyv

cusses the current risllenmanagemenskprfac

manc e, and the barriers to collaboratiyv
ents of the proposed coll aborative ri sk
cal findings and | iterature.

r Fi v@ompolowsideerss tehred Recommendati ons. TF
ndings of the study, draws overal/l COonN

ses t he contributions of t he reseear ch.

i mpl ementation of the proposed framework by

potent

8|P a g e
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CHAPTHERO

LI TERATURE REVI EW
2. 1lntroducti on

Road transport infrastrpbysrealpl agsesciaoeaarco mil
technol ogical advancement of nations, signifi
(Adet ol a and ).Golutl dfiancgi,| i2t0altées trade, enabl es ac
economic growt h. However, road construction p
ri sks, particularly in developing couedri asndl
institutional @apadbi pyi g.anTetbeesaaswetraiksg2kosZpOe i If y nma n
can | ead to project del ays, cost overruns, a
intended soci deltmend me tcAspbkelnewwa2 @3 al ., 2016

I n Ethiopia, the construction industry faces
and scheduling, poor project management syst
materi al s, equi pment , fi nanceSt udde seisg nh,a vaen ds htol
Et hi opi an road construction projects of ten €
highlighting the urgent needKassapfR@R2O0ive ri

Recognizing the complexity and multifaceted
growing emphasis on col |l aMarianelvlei ra k& CReNh@ame K

moves away from traditional, fragmented appro
responsibility of the contractor, towar:ds a n
clients, contractors, consulnaatpeproacdtdi vel and
manner. This coleivabagatsi tdeappldaechilve knowl e
of stakeholders to enhance risk identificatio

i mproved proj(Marti mpelrifior arathdcétadloped&knd 2BA@ddy ng,
et al).., 2018

2. RrojRacstk Management
Ri sk management is a cruci al aspeamabyzerope

respond to potenti al uncertai(taigeés anhbatt may .

9|P a g e



Eskandelrqb&l018tMaali.nel20l@:mndtSalnhopmpekes2@l3yste

of proactively addressing risks throughout t

characterized by its complex nature, hi gh <carg
prone to ri sksst.enl hfersoem rviasrkisoucsansour ces, I ncl uc
fluctuations, unf oreseen site conditions, con
downturns otabpldaityelalli iandFdebabdepeBea9l1e@2020
2021

The I nternational Organi zation for Standardi z
on objectives" (Wubet et al ., 2023), a defini't
ri sk and wuncertainty ameneeplasidzess rtelde ppof e
effectively manage these uncertainties, the I
framework characterized by iterative processe
I nitially, Ri sk I dentification involves the s
affect the project, empl oying techniques such

historical data, and theda hamaliywysai setofalpr, oj2e0c2t0 ;
2021; Wu b et et al ., 2023) . Thi s t horough i d

comprehensive understanding of the uncertaint

Assessment evaslkusatbeass e dd eonnt itfhieeidr rlii kel i hood of
often employing both qualitative and quantit:
ri sks by severity, whil e quantitative anal ysi
i mpact (Aarthipriya et al., 2020; Wubet et al
Foll owi ng assessment, Ri s k Anal ysi s del ves
interdependencies of risks, wutilizing technigq
Carl o simulation to model thesuclpoasentctbal , i ij
qguality. This analysis facilitates the priori

informs the devel opment of appropriate respon:

al ., 2019; GaTme eRi sakl . Re s2plo2n2s)e. st age then f
i mpl ementing strategies to address the ident
mitigation, transfer, and acceptance. The sel
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of the risk, the ©project cont ext, and stake
SzymaGEGski, 2017).

Finally, Ri sk Monitoring and Contr ol i's an oni
monitoring the effectiveness of response stra
continuous monitoring andtheconrtirsokl naarnea geermemita l

relevant and adaptable to evolving project ci

Friday et al., 2018). Ultimately, effective ri
minimizingeatseemane efaxi mi zing opportunities,
overall project success (Ferede et al., 2020)
Assessing the practices of risk management in
proneness of the coAartthicpin iowRaletoncied .san) 0RO s,k
Ri sk management i's an essenti al and integral
proj@atrs hi priya) eW talout 2p020perl y under stand
uncertainties, projects can face negative i m
gual ity (Tefsiseiman @iteRaulr.t,h e2rOn202r e, t he | i teratur e
countries, the application of risk 4imamwa@eamdent
awareness, resulting in a smal/l track record

goaBahamid anyd Ddhlkre20%, a thorough assessme
practices is needed to understand the existi
i mprov(Bamkeami d and Doh, 2017

Evaluating the current ri sk management pract.i

comprehensi ve, and deeper understanding of th
perfor(mamtclei priyla d&hialundeén&0andi ng, i-n  turn
making and increases confidence in undertakin
Aarthipri@la Byt adses0®Rg the effectiveness of
and anBalyamisd ,and0 Diohe clarity and i mpl ement

me c harBashmasmi d an;Fi BRoh), ZO®BBBt he presence of a n
(Gain et), abrgagD2ati ons can pinpoint weaknesse

such assessments can reveal the extent t o whi

11P a g e



i mpl emented for (Chengi BhddDarshkh,faar sDar ko

207 providing a basis for targeted i mprovemen
Failure to assess risk management practices cCaz¢
with risks, which i1is prevalent (Banhamda rmdy ainmdd ubDso
2017 This |l ack of systematic assessment hi nde
project participants due to deficiencies in a

|l iterature suggests a gap breitswke eans stehses mehreto riyn
(Bahami d and. 90bhi n RADuUls7 as scevsad maarntti oandfr ai sk
processes are necessary to bridge this gap ar

proactive and effective risk management cul t

ongoingrandstl@®n intense desire to |l earn from
Bahamid and Delmul 201 Assessments are vital f ol
continuous i mprovement in risk management pra

Tabller2terion for assessing current ris

Criterion Source(s)

Exi st eampel! anati on of a syste _ _
Aarthipriya et

including risk identificatio
and Doh, 2017

monitoring and contr ol

Consideration of rishjempage _
) Bahamid and Doh
schedul e, quality).

Bahamid and Doh
al . | 2015

Ef fectiveness of ri sk i denti

Bahamid and Doh

Clarity and i mplementation o
2023

Consideration of risk across _
_ _ Gebrehiwet and
projectso(mestg.uctproea,ccositst uc

Presence and quality of a malGai n et al ., 20

12P a g e



Conducting meetings among st
Gain et al ., 20
factors.
Provision of training for ri _
] Gai n et al ., 20
parties
Effectiveness of prnewdmtigue g
Il gbal et al ., 2
proper scheduling and | earni
Ef fectiveness of remedi al ri
S _ _ Il gbal et al ., 2
supervision and coordination
The extent of contractors' mBoateng et al .,
The degree to which risk manCheng and Dar sa
i mpl emented for identified rjal ., 2020; Kuma
The | evel of risk mapowmagemembaNi eswaag, 2020
The approach to risk allocatlOsi povwa, 201
The systematicity of risk idWubet et al ., 2
The degree of integration bel
Xi a et al ., 201
management
The extent of coll aboration [Xue et al ., 202
The | evel of wutilization of
_ Dar ko et al ., 2
ri sk management .
Thepresence and consideration
reduce cost overrun and del aBel ay et al ., 2
Consul tant, Contractor) .

13P age



Understanding and addressing| .
) ) Fi kru, 2023
management i mplementation.

Consideration of risk quant:i _ _
o Marinelli and S
probability.

Contribution of risk mmakige g
, _ _ _ Maseko, 2021
efficient communi cati on.

2.QGol | abor aftainvaeg eRiexnk

Coll aborative risk management (CRM) is an 1inn
fragmented risk management met hodbotaoastdsmede
|t emphasi zes the <collectivei geghgmgemgemmenf p
advocating for shared responsibi©Osipovaranrdp:
Maseko) 2h2B paradigmatic shift recognizes t
dynamic environments |lyi kenvAd dvies nfubl atbiap,l ei nshtearkes
perspectives and interests. The success of suc
entails significant public investment and so
compl exsingsfaom t he $Ge birnethel rwleetp efhiddeknoclioeasn 210 H& n
202Mssef g, 2021

CRM distinguishes itself from traditional roi
engagement and shared responsibility. Il nstead
addressed solely by designated imdiavi dalall ec toi

chall enge requiring the i np(®tueared ;&Xdnamiet2neadt.
2018hi s approach acknowledges that stakehol de
about potential risksecttihwe rmiptoit (€atein@gn adtorp Dtad ¢
202Bloateng ¢t al ., 2020

The benefits of adopting a CRM approach are
comprehensive and robust risk i1 dentification

perspectives of stakeholders. Ttifi catlil@amoofat

14P a g e



range of potential risks, including t(fhroiscekay hat
et al;Mas2Rd)8Secoo2nid ! vy, CRM encourages the devel
mitigation strategies. By engaging snta&kkaelyol de
CRM harnesses collective intelligencepaadficce
mitigat(Xoma pt aMar.i,nel0l1i8 andhsasl ehaked20ivder shi
management ptreorcesas @flsat drossense of accountabi

more diligent i mplemenOatpowvwapof2mMibfi gati on me

Moreover, CRM significantly enhances communi C:
a foundation for more harmonious and product |
communication channel s f agiell iattfaddemiatthieo nt, i neenl syu
stakehol diemfsoramed wend equi pped to contribute
By fostering a culture of trust and mutual r
relationships amdwaynffdrn cmer, e pesaolil Irvag bndgrh aat ni dv ei  nppr

proj ect (Boouattceonnge sekta pad g.i,a n2n0i2s0 a)n.d Sherratt, 201

Ultimately, the i mplementation of CRM in asph
the potenti al to significantly enhance proje
mitigating potential risks throaughzeotcbaboanati
overruns, i mprove construction quality, and e

strong rel ationships and open communi cati on,
har moni ous project envi rsotnarkeenhto | dlee a dsi antgi stf @ c t
|l i keli hood ofhpngjantd ;ebsekbs®weé®l)and Luo, 202

2. Ri sk Factors inPRoa@c€Csenstructio

Empirical studies on road construction projec
highlight a multitude of risk factors that ca

often stem from variousl aborcesquiepmemip.asfsiiman

management, and t hlen etxhe rkbtaHi emiva m onanetnegxt , r e
preval ence of these risks, emphasizing their
infrastraopmane. d8veldies conducted in Addis At
revealed a complex interplay of risk factors

139P a g e



Mat eraladt ed risks frequently cited include pr
gual ity issues. These risks are particularly s
relies on i mported matveorliaatlisl istuyb jaencdt (Alhaomgeids!toi bcas
et al; Tes26ma8 ¢etLadtogl ak®&@2r i sks, such as shor
productivity, and | abor disputes, also pose s
t he ¢ ooms tsreuccttor has outpaced the devel opment
shortages and i mpactin@hepkojeand;sgbatiykez@arsad

Equi prmelngat ed risks encompass breakdowns, unayv
i nadequate maintenance. These risks can disru

cost oMbmednet) FRilnanc20a23 ri sks are particul ar/l

|l i ke Ethiopia, where projects often face fund
fluct (Betliaggnse). &Alh.med2®21 al . (202 3)acitdoerntiinffil eude
ti me overruns in Ethiopian road projects.

Desirghat ed ri sks, such as errors i n desi gn,
investigations, can |l ead to costly rework, C C

(Ahmed et;Kalvr,ak2 @al) Uaskhan®®r”2'3s (2018) study i
significance of design risks @sarahmajrosgacent a
Project Araenl aagteemde nt i s k' s encompass poor pl anni
ineffective communiaadri bant. e Thtelser rprskjse «cta nr iex}
effect on (Fpeerrefdoer neaBocad e n g 2 pRellaay. ,e )2.0a210. , 2017

External -epVatedmemsks are often beyond the ¢
significantly disrupt road construction proj
political instability, and cbhpngeswhargovhenpm
economic |l andscape can be vol aBelay eheste.ri g
study on road construction projects -bpfwakt hi op
i ssues, inflaapani,t ycondm&acsaope changes, unec

considering the externallChekvadlr oanmde.nHe nrny ,r i 220k2 4
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Tabl2Rizszk factors in road constructio

Ri sk Factor Source(s)
Infl ation and price increases Bel ay28f2lal Tessema et
Il naccurate cost estimates Belay et al ., 2021
Variations and changes in work Belay et al ., 2021; (
Unforeseeable fluctuation in mateBelay et al., 2021
Shortage oFi ncaanschi afll ocwon/str ai nt s Wubet et al ., 2023; 1
Del ay in payments Cheng and Dar sa, 202
Lack of access to foreign currendWubet et al., 2023
Economic conditions (currency, exBelay et al., 2021; I
Financial failure of the contractNaderpour et al ., 20:
Owner bankruptcy Fikru, 2023
Il nadequate planning and schedulinWubet et al., 2023; I
Poor site management Belay et al ., 22019 I
Poor communication between projeqBelay et al., 2021
Sl ow decision making by owner Tessema et al ., 2022;
Poor coordination within the contWubet et al ., 2023; I
Lack of management skill Assef a, 2021
Poor resource management (Il abor, |Belay et al., 2021; (
Corruption and bribery Il gbal et al , 2015; «
Ferede et al., 2020
Lack of mpondcedurmesd for risk managFi kru, 2023
Resi stance to change and stickingBoateng et al ., 2020
Lack of support for risk managemgBoateng et al., 2020
Defective design /| Design errors |Darko et al., 2020; I
al . 2022
Del ay in preparation and approvalBelay et al., 2021
Il ncompl ete designs Naderpour et al., 20:
Il nsufficient inspections on the pNaderpour et al ., 20:
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Changes in scope of work Bel ay et al , 2021; 1
et al , 2015
I ncorrect estimation of time and |Naderpour et al ., 20:
Shortage of construction materialBelay et al , 2021; (
Del ay in delivery of materi al andgCheng and Dar sa, 202
Escal ation of material prices Belay et al ., 2021
Poor | abor productivity Naderpour et al ., 20:
Frequent breakdown of equi pment Wubet et al ., 2023
Rewor k and mistakes Cheng and Darsa, 202:
Unf oreseen site conditions Naderpour et al., 20:
Adverse weather conditions [/ Clinlgbal et alklKar i2n0 lebt; af
Accidents on site |/ Safety risks |l qgbal et al , 2015; I
Poor qual Quwnl ot ywdek ett s Tessema et al , 2022;
Technology shortage Naderpour et al., 20:
Del ay in possession of site [/ DelWubet et al., 2023; 1
Unavailability of wutility at sitgCheng and Darsa, 202:
Lack of space at site Naderpour et al., 20:
Difficulty to access the site Tessema et al , 2022
Political instability / UncertainTessema et al , 2022;
Changgsveéemnment | aws and regul ati|l gbal et al , 2015
Social risks Chekol and Henry, 20:
Environment al risks (pollution, €Abd-KBIFim et al., 201
2019
Legal Ri sks Chekol and Henry, 20:
LaowK peace and security / RebelliCheng and Darsa, 202:
revolutions, riots, protests
Del ay in obtaining permits and apFikru, 2023
Unpredicted Weather conditions / |Abd-KBIri m et al ., 201
Force Majeure |/ Acts of God Eskander, 2018
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2. key Performance Dimensions in RO

Project performance in road construction is a
di mensions that collectively dictate its succ
any deviation in one can significantly i mpact
Ti mely completion within the stipulated sched
|l ead to cost overruns due to prolonged | abor
mi ssed deadl i nes. Mor eover, ntpirmeni sesstirnaiquas
contractors rush to me et deadl i nes, potenti
wor kmanshi p.

Cost efficiency is another cruci al aspect, re
cost control measures (Ahmed et al ., 2023; B
unexpected sidcuicpomednitt i mmea kodrown s, can signi f
financi al viability. Further mor e, cost overru
i mpacting other critical areas | i ke quality o
Quality assurance is essential to ensure the
infrastructure (Assefa, 2021; Belay et al ., 2I
specified technical st amdlacgadss,i sercwiurca rarhe rmtoa lwi
test of ti me. Compromises in quality can | e
mai ntenance and posing safety risks to road wu
Safety is a paramount <concern throughout the
construction phase and the operational |ife of
2024 ; | gbal et al ., 2015)l. tAdepguaventsaadectideme
fatalities among workers and the public. Neg
increased costs due t-newar&dséexpeanges, aaddapo
project's raputaztcien aame.SsocCi

Sustainability considerations are increasingl
Henry, 2024; Kumar et al ., 2017; Tessema et al
measures such as erosion cormtfr delcjoewas tye mama @ a (
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cruci al . Furt hefstmarme,s ogri arho tainrdg elcomg mi ¢ benef

is essential for sustainable devel opment.

These di mensi oms$ ea,r ea nadh teadn yc adeeMiyat i on i n one ¢
ot her s. For instance, del ays in project compl
compromi se quality due to rushed work or mate
to sadrtryesult in accidents, causing del ays, |

project's FRsiussktsaiinmhbeirleintty.i n road construction

perf or manocnes .di mensi

2. Bel ati onshispkesBBeweenmBnce Di mens

RoaRdr oj ect s

Construction projects, particularly road inf
various risks that can sAhmeeéel gt;Aapbb bt PPR2Bpee
202@ebrehi wet )aAnd tluuwdoy, c2on2Zuct ed i n Ethiopia f.
construction project@®etayg ebhngm.oftrh@dm?2 Is% utday 6&lo
Et hi opia found that the construction stage 1is
average scihekuo@e Bedolmiywet )and Luo, 2023

Empirical studies consistently underscore the
performance in road construction, (Betlall yetafafl
202Wubet et). aRese@2m0@8 in developing countries,

t hiesl ati onship, emphasizing the urgent need fc
asphalt road construction projects in Addis Al
A critical performance di mension is time perfec
di srupt resource allocation, a r(Ah nmeedg aet ti; veell .y, i

Bel ay e)Saveral02ttudi es have identified key r

Mat eraeladt ed ri sks such as price fluctuations a

particularly in nations | i ke iEda(bE med ae tt).halt. ,r e:
Thi s dcepeendie external sources makes projects
|l ogi sti cal chall enges, l eadi ng t o del ays. A cC
exacerbate time overruns. A study bbyorAhamseda e
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significant contributor to time overruns in E

addressialgat abochal |l enges.

Equi pment breakdowns and wunavailability also
del Ahsmed et ). alT.h,e 20X of readily availabl e
especially in developing countries, prolongs
Financi al constraints pose another significa

paoyments frequently | dkads stao). pZM2 E cit s ppat pio o @ Im&
devel oping countorcapi whleran@acebktbscitent paymen
Del ays ari stned aftreamrdeskisgnm equiring rework an
ti me(Bienay e) &Blel,ay2®®21 al. (2021) highlighted
and extra work, as a major risk factor causi ni
This emphasizes the need for compr ehfeacstiivee pl

change management processes @groojme ati ms zlee diu Ise a.

External -epVvatedmentks, such as adverse weath
can al so cause unpredAbmedl|l et) dabm upRPPBEI andf a
road projects in the South Wollo Zone and Des
due to the combined effects of | abor, mat er
managerned natt e (A hfmaedt @en)s aThi s266€28mpl e highlights

of risks and tohda sitmpco ratpgmnrcoeacohf tao hr i sk managen

Anot her cruci al performance di mension i mpact
overruns are a widespread i ssue in road con

stakehol Berl arye te)r naBe.s,e a2c2hl has identified sev

escal ation. Material price volatility and sup|j
(Tessema @&t Flluc,t u2zat2zizons i n materi al prices, pé
chall enging tmatacccandt elont esdr epabpdcti ssoess.
shortages, | ow productivity, and JBeleayi nectr eals
2021 A shortage of skilled | abor often drives
the hiring of additional workers, increasing
Equi pment breakdowns and wunavailability | ead

ti ffehmed et ) alThe 2c002s3 of mai ntaining and re
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especially in remote | ocations or when speci
project budgets. Financi al risks, such as inf
escal at e (Bredjagctet)c oasli.g h 2i0R2fll ati on rates er od:é
budgeted funds, requiring additional financin

errors requiring rework are(Fakouhe£Z£O0omth8poti sas

modi fi catiyntshose piecva@llving structur al el emen
and reconstruction. Addi tionall vy, i nadequat e
inefficiencies, rework, and poor r(eesoedeeetal &l

2020 Poor planning, scheduling, and oversight

ultimately driving up project expenses.

Quality performance represents the third crit
higwmal ity standards s paramount for road it
functionality. Several ri skt yaotoreadaoonggat

of substandard materials due to cost constrai
road construction, |l eading to premature dete
Ahmed et) abiyni bARBskagdgeée®dofl abor can result in
deviations fromhghkial idryd)sHameayppaksdo2aced or i na
workers may make mistakes that compromise str

costly repairs or even reconstruction.

|l nadequate equi pment and poor maintenance pra
reduce the | ifesp@hebkdl rand;, HEdhssesmR 0RWealeg,

outdated or poorly maintained equi pment can
compacti on, and other construction flaws tha
Financi al l'i mi tations oftenqumaécdgsinaateer |itah e,
affectinagrtmeerdmgamdmessemateeSabrifi20R22¢9 qua
within budget can elraw ec omnisgemiufeinceaerst, Iremeul ti ng
costs and shorter |l i fespans for road infrast
pl anning and degsidm phasued,ur@adn dredswcli enci es &
These flaws may mani fest as drainagé@eprohblge m:

capacity, reqgudicroinis g me m@T drsespeam al sd ti mel . , 2022)
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Further mor e, compressed schedul es due t o ti

compromising quality standards8. When project
speed over precision, |l eading to |Isihtoytconhsr G
procedures. Thi squcaan tryesfulntali npra dluccwer potent.i
durability. A study in Gondar City, Et hi opi a,

fl awed design, poorwom&t, erainadl dgeul aal yietdy , p asyunbepnatr s
affecting pr ¢Jheeckto |p earnfdg.rHeannrcye 2024

These empirical findings underscore the <crit
construction projects, particularly in projec
ri sk identification, assesgmeal , fandmmnit migait n

i mpacts of these risks on project performance
coll aborative risk management framework that
i ncorpor at d@g ad fi foenc tsitweatmigti es. Thi s framewor Kk
asphal't road construction projects in Addis

mi ni mizing del ays, contguodlliitnyg ocuotsctosme sand ens

2. Barriers Hindering the | mpl ement

Management

The effective 1 mplementation of coll aborati v
projects,i npamositcudeavrelfyapiesgseoentti esgni ficant
by the empirical I|literature. A primary obstacl
adoption of systematic risk management proces
countimicéesdi n@@aBami dpiaa pgBeloahy, e20WwHet, et0.1a1 . ,

Bahamid and Othkat( 20kk) mamtaggement is a "l ess p
countries, and there is often a def{.xiTemicy i
fundament al-awack ol auresé&kan inherently i mped
approach, as stakeholders may not appreciate
skills to engage effechakvesiys) nNBpait mbgpp&al de
Furthermore, decisions oonriskumBnageaedtpaste

than fornmBadhamit hoads)d Doh, 2017
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Anot her critical barrier i s the absence of S 1

et hos among project stakehol der s. Marinelll.| a
integration, common goal s, angluceersisyf ulst g koa hr
management (JRM) . However, t he ' i terature 0 |
chall enges in fostering such ansteavissoemenaf f

the success of roadppyopngcpessnbAedifs afgimema ati
Kivrak and Udan (2023) found a "deficient pro:
Regi onal State construction projects due to a

hi nder ceol eaborasi v The devel opment of trust,

understanding, identified by Philemon et al

ri sk management, may be | acking or @PHdemadrvel
et al)., 2018

Contractual frameworks and risk allocation pr

CRM. Adetola and Goulding (2016) emphasi ze tl
pubprnicvate partnerships (PPPse)s posnstihbei loipttii emsa.l
agreements do not clearly define roles, resp
management , stakehol ders may @edetel actaamndt Gtoal
201Phi | emon )et Ttadanal20alp8pr oaches to ri sk manag
often involve attempting to avoid or shift |
Bahami d andTiosh,t dde/ncy can create adversar:i

trust necessary for effective CRM. Further mor
as mentioned by Debela (2018) in the cobhwyext
promote or facilitate col (Debet ati 20 18i sk mana
Organi zational i ssues, i ncluding a | ack of (

management attitudes across di fferent organi

management into overall projectrmansgekXieatepr
argue that a project's risk management abil it
team but al so by employees at various | evel :

management attitudes &arloamckppfrril eladmamsdgement
hi nder the adopti on (ifa ceotl )l aalB.o,a 82e0nlg8e e appl oa € B

ri sk i dentification was not always carried ou

24P a g e



Ghan
Fi kr
cons

col |

Reso

Udan
Et hi
me et
Xue

hamp

f ace

regu

cons

a, highlighting a potenti al systemic weak
u (2023) aims to assess project ri sk mat
truction projects, suggestingfotrhaef foewrtrie

ab®irlkt w)on2023

urce constraints, including financi al I i m
ol l aborative ri sk mansaugbesmeanntt itael c henh agluleesn g
(2023) identified budget constraints as
opia. The i mplementation of CRM often req:i
i ngs, armad oslsi Iclagaa bfl @ciolfi tf ost ering col | abc

et alf. t h2@24resources are | acking within
consulting firms, the effective adoption
ered. Further mor e, Gebrehi wet and Luo (20
a significant average schedule delay ris
could be exacerbated aldy o IgGekart e@figii eatl | ai
).2023

onclusion, the successful i mpl ementati on
al t road construction projects within AAC
or s. These include a generealablseemk eofofr is
aborative relationships and a <coll aborat
| atory frameworks, organizational deficie
traints. Addr esesi aargu ctihaels ef obrard e veelso pwinlgl &

framework that effectively enhances project p

and capabilities of all stakeholders involved
Tabl38Baz.oriers hindering i mplementation of

Barrier Source(s)

Lack of forming team coll aboKapogiannis and

Lack of wunder <todnd chibrog adfe howKapogi annis and

Lack of cul ture of col |l aboraMarinelli and S
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Lack of wunderstanding of col{Marinelli and
Clientdos/ Contractiontbesr éotcusi|{Marinel | and
Lack of atpamtypdasl!lloohkg Marinel . and
The partiesd inability to adMarinell.| and
Clientds focusing on strict Marinel l i 2anmd
Tough economic times resul-t Marinelli and
management
Strict funding conditions pIMarineIIi and
JRM wuse
The Clientdés desire to contr|Marinelll] and
Contractor6s extensive focus/Marinell:i and
JRM requires significant res/Marinell:] and
Coll aboration in RM requires/Marine3dliompmeald, =2
The suitability of JRM use dMarinell.i and
Coll aboration in RM is only |Marinell.i and
Lack oé&awareicklture Bahamid and Do
Absence of strong coll aborat/Marinell: and
ethos among project stakehol|Phil emon et al
|l nappropriate contractual frlAdetola and Go
Lack of clear communication Xia et al., 20
2020
l nconsi stent ri sk management|Xia et al ., 20
organizational l evel s 2020
Failure to integrate risk maXia et al ., 20
managemeircte sses 2020
Resource constraints such as|/Kivrak and Uda
skilled personnel with exper|{Gebrehi wet and
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Lack of policy and procedureFikru, 2023

Laclkprofper risk model s Fi kru, 2023

Lack of practical experienceFikru, 2023

Lack of cooperation and c¢omn

Fi kr u, 2023
me mber s

Structure for facilitation Maseko, 2021
l nvol vement of people with |I{Maseko, 2021
Lack of trust and commitment{Phil emon et al .

2. Bi sk ManagemenfforrrRmedwoC&rsstruct i

Numerous risk management frhmewoaksarbavefbeeni

approach to identify, assess, and mitigate ri ¢
often f all short in addressing the unique cha
compl ex i nrogetct sctluirkee pr oad construction. T
management frameworks, highlighting those spe
and their applicability to road construction
A noteworthy framework for coll alf®Raatpii ne rits k
2019)an international standard providing pri
(Cagliano ;®&ar Rb. gt).2alltss <KLt0r2ZOngt hs | i e in its
approach, emphasizing the i mportance of <conte
However, its generic nature requires tailorin;

in ctomsti on pr ojlelcansg eod tdewne ftacc etshec hhandust r yos
stakehol der relationships.

Anot her notable framework is the Coll aboratiyv
Manage@ERR)] Mdevel oped specific@ldley of ar anlde GN iu(
2016 This framework a-hephsesda pppgmathcandi regh
engagement through tools I|ike the dAquality f
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bet ween stakehol der (Aeetdsl aanalnd rr@g elcdil jplg,i 22 2
CEFRI BMMmphasi s on coll aboration, shared resouit
insights for the proposed framewor k. However,
the Ethiopian context and the spa&aciAdide scihdhbba

Researchers have also proposed risk manageme
construction projects. For exampl e, Cheng anoc
Assessment Mo del (CSRAM) for foreigant i ggn earna |
artificial neur al net Chrelngt anpr)Pdifrsias s W& de we
strength Ilies in its predictive capaneinisiitoines
schedul e adherence. Ho wd wvee rr,i siktss mmaayr rloiwnifto ciuts:s

broader risk management framework considering

Sever al studi es highlight t he i mportance of
framevorrikdsay etXi al et )a0XiBa 2d0tl 8al . conducted a
review and identified four |inkage modes betw
t he need for i ntegrating t hese t wo areas t
i ncorporatimmoptstalcaholocden nitd ri sk management

responsibilities amd amidl imainagiing sitalk emiol de a
ri sk peXcaptetogmasThes2e01li8nsi ghts are cruci al f o
management framewor k that effectively addres
stakeholders in road construction projects in
Examining case studies of successful coll abo
provides valwuable insights for developing a r
study of the UK construction sescatroyr feoxrp | Joaierndt
ManagemenMar(iJiReM)Il i and TBlae opeskear®Ol 9emphasi ze:«
trust, contractual flexibility, early stakeho

successful J RNMMa rmpnl eebhbeinotgaetd , ohh@s@ fi ndings un
i mportance of buil ding strong relationships
stakehol ders from the projectébés outset.

Anot her case study on a Finnish shopping cent

for coll aborative risk management: ri sk works
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de
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v el
v
such
v
n

el
i nvol
moni t
syste

recor

he wutilization of perf@emancantf dbhdBaclkast
demonstrates the practicality and bene
ghout the project | ifecycle, suggesting
, and continuous Iimpssgement in risk man
nsights from these case studies, combi ne
wor ks, provide a valwuable foundation fo
work tailored to the speeicftisci meddsi sf Ab:

sed framework should prioritize stakehol
ach to risk identification, assessment ,

wor ks and s ucsctersastfeugi @ smpflreame nrtealte voannt ¢ a s
mmaorfy Li terature Review

i terature review underscores t he vi t al

opment and the inherent complexities and
oping countries | i ke tEot hsiiogoniaf.i cTahnets ep errifs
as del ays, cost overruns, and compromi s
ves systematic processes for risk i den
oring. Howevieagt etshet hlaitt etrlad umepliindati on
mati c processes are often | ess prevalent
d of successfully managing risks and i mp

of watalng existing risk management practices

i dent

Conse
( CRM)
stake
coll a
mitig
respo
proje

sol vi

ify areas for i mprovement.

guentl vy, there is a growing recognition

, which shifts from fragmented approache

hol der s, i ncluding clients,agearrctiressct oT Is
borative approach iis seen as <cruci al f C
ation by | everaging collective knowl edge
nsibility, Iimprovepacbomemsni aatdioht amdt el
ct performance by reducing adversarial r
ng.
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The review a
categori zed

external env

| so details specific risk factors
broadly into areas such as mater

i rTronment ri sks. shbwaet badhtaorres dlea

i mpacts on key project performance di mensi on:¢

guality (def
Ababa specif

ects), and safety (accidents and

i cal le fplou mttu atoi anss,k sf ilnarecipali cc ol

site management, equipment breakdown, and saf
Further more, t he l iterature I denti fies seve.
i mpl ementation of coll aborative risk manageme
include a gener al |l ack of awarRremrgemeandpadop
particularly in developing countries. Cruci al

|l l aborative relationships, |l ack o

tenden

u

of strong co
cy for
c

Techni

Finally, the

p aornt iiensd itvol dfucad u si nstcoelreelsyt s ar e hi

al , contractual , and resource constrai

|l iterature explores existing ris

31000 andpeoxinftiextf rameworks such as CEFRI M dev

these provide structur ed auiprreosa cthaeisl,ortihneg rt oa ps|

and they may

stakehol der
management i
factors for
engagement ,
si gni ffi crainscke
their i mpact
hi ghlighting

framewor k fo
2. Researc

Based on the
and resul t s,
Addi s Ababa

3QP a g e

not fully address the complexit
dynamics. The i mportance of I nt
S emphaperzedr maneeahaGasepsbyeices

coll aborative risk management i nc
and strategic alignment . Thi s b
management and coll aboration in r
S, identifies key i mplementation

t he reseagspmdicigfapcs crodtllantbeoda gteane a t

r asphalt road construction proje

h Gaps

preceding |iterature review and
several key research gaps within
were identifi edporWhiilref rtahset rwicttaulr



dev
dev
Et h
and
und
(ti

wi t

el opment and the inherent compl exities an
el oping countries, are acknowledged in the
iopia have often been f opuenrdf oirnmaadnecgeu aitses, u el se
cost overruns. A critical deficiency high
erlying structure of these risks, their spe
me , costy), gaaldi ttyh,e afrati ers hindering eff
hin the precise context of asphalt road co

need for a morspawiafnice di,n ceonttiexat i on.
Furthermore, a significant gap was the preval
management practices within the Ethiopian cor
mi tigation efforts and | i miattad es tuanldehr slctbare sent
of a coll aborative framework involving clieni
management across the project I|ifecycl e-. Howe
speci fic col |laagbeomeantti vfer asrmmeswko rnkant ai | ored to th
dynamics inherent in asphalt road constructio
often relied on generic approaches thaitchdid n
could compromi se project performance through
mitigation.

The current study directly addresses these i
met hodol ogi cal approach. The gener al objectiwv
framework specifically for e nthraunccteido np eprrfoojrentatn:
Ababa. To achieve this, the study pursued sp
management practices, quantifying the i mpact
safety, and i deznitnigf ytihneg baanrdr iperrisorhiitnder i ng t he
ri sk management. 4d#etbébmgboyiesgaacmi dedi gn, St e
assessment foll owed by qualitative explorati ¢
pr a&cetsi, stakehol der perceptions of risk 1 mpact
coll aboration within the Addis Ababa context.
Consequently, the key contributions of this r
insights grounded in specific data from aspft
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concerning current ri sk management practices,

strategies and significantly |l ess i mplement ec
guantifies the perceived I mpaicti of praojwe dte p arr
di mensions (ti me, cost, qguality, safety), i de
context, such as financial/economic risks, S i

safety accidents.ntThirdl yandt hper i otrudy zede t he

coll aborative risk management in this environ
cul tur al and rel ati eanwaalr ef acawtldrus el, i Kea ulsack cofe
tendfoc-ysnelefr est, over purely technical or pro
Finally, and as i ts primary practi ealeccdmtcr i
Coll aborative Risk Management Framewor k ( CRMI
empirical findings and incorporrak esbuwiall tuadn eprs
such as trabsesphdengy, andushared responsibilit
barriers and provide a structured, proactive

t hroughout the prédpabta. | ThesyelmpirncaAddysgro

tailored framework serves as a valuabl e res
( AACRA, consul tants, contractors), and resear
knowl edgeti oncomasfagement in developing countr |
enhancing risk management maturity and i mprc

environment s.
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CHAPTERREE

RESEARCH METHODOLOGY

3.Introducti on

This chapter delineates the systemateiopmenhod
coll aborative risk management framework for e
projects in Addis Ababa. It provides a compret

describes the studynamea, saetpadiilng tkere hpogueés
coll ection instruments and procedur es, and e
chapter further el aborates on the devel opmer
management f rdarmeeswsoersk tahned raedl i abi |l ity and valid

the rigor underpinning the research process a
3.2t udy Area

The geographical context for this research is
The selection of Addis Ababa as the study ar e:
given its status as asmapotuhab devetopomnt wi
a rapidly wurbanizing metropolitan center, the
for the development, mai nt enance, and enhan
accommodate bamgeoatcthgvetbes, population gr ows
environment, characterized by numer ous ongo
construction projects wundertaken by entities

( AACRA), s paroviidceh and relevant setting for i

practices, their impacts, and the potential f
referenced from Ethio GI'S (2022), pd ersieens sa md
key features of Addis Ababa, providing a visu

investigation.
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study atepheds ar emd xaerdch desi gn, speci fi
anatory strategy. This methodol ogi cal par
rehensive and nuanced under stldmbiomptofivet|
gement in asphalt road construction proje
a quantitative phase, involving the admi
d range of i ndustlr yp hprscef essismeochat e. | Thnti
gement practices, guanti fy t he perceivec
or mance di mensions (time, cost, quality,

ement at itan eo fapgalolacthersa

owing the analysis of the quantitative da
uctisngusemi ed interviews with a purposef
essionals who participaneiddemtitfthiceednexpadt
ctive of this qualitative phase was to el

ghts into the statistical -dfeipndi regpl foramito

g e



underlying reasons for observed trends, the p
solicitation of expert opinions regarding the
management framewor k. Bye sbhysetaadmaht iocfaltlhye iogueaerg
with the depth of the qualitative insights, t
interpretation of the dat a, forming a solid
contseretcilfliackboaomti ve ri sk management frameworKk
Ababa City Road Authority (AACRA).

3. Bopul ation and Sample Size

The target population for this research encomj
construction projects under the purview of th
included personnel from <clienfti ronsgananzdtcomts
companies (both main contractors and subcontr
as representatives from other government agen

and individuals Mg owi trlesciarmednt ieaxxpgerniudn oe or i

The study focused on a defined set of 59 as
comprised 22 active new consthrouucste orne sporuorjceecst,s
mai ntenance projects, and 29f irneacleinztedy wiotnhpilne tt
year s) . Given the relatively smal/l and defin

approach was deemed appropriate for project

statistical sampl eojsecte <calleatliadn.onPatfaor wer e
respondents who were directly involved in, 0
projects. This cohort of respondents was cons
and expeorsise ntchee aicdbent i fi ed project portfolio,
study.

3.8ampling Techniques

Consistent with the census approach adopted f
not involve probabilistic sampling techniqgues

entirety of the 59 | deentteidf iaesdp haacltti vreo aadn dp rroej ceec
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or the selection of the 54 respondents part.i
ampling technique was employed. Professional:
nvol vement and experiencet widad tdaeen sstpreuccitfiioenc
their roles within key stakeholder organizat.i
h
e

the collected data originated from individua
pertinent totikesresearch objec

For the subsequent qualit-atruvuetphaedejnparview
purposively from the pool of survey respondent
further. Thi s selection wtaiso nad g meeyt e d n fooyr mad
professional net wor ks, ensuring a diverse rep
AACRA, consulting firms, and contracting comp

This purposi ve ogeltehcet iiomt esrtvri aetwesg yw afs -derpit thi c al

gualitative data to explain and contextuali ze
devel opment of the coll aborative risk managem
3.Bata Collection Instruments

To achieve the objneicxt®meM enso dosf atphpirso arcehs ensarsc he, mpa

the use of mul tiple data collection instrume
gat her both quantitative and qualitative dat
coll aboranagemeants ki maasphal't road constructio
pri mary i nstrument s utilized were sargtruced
interviews. The questionnaire was designed tc
c uemt ri sk management practices, t he I mpact
coll aborative risktmaobgeeamdnt nt @dhei semi wer e s
deeper i nto the findings from tewxeplguestiionrsna
nuanced perspectives from experienced profess

instruments are detailed in the subsequent su
3. 6Solurces of Dat a
The data for this study were primarily sourcei

construction projects under the purview of t he
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primary sources comprised individuals from a
the project |l ifecycle. Among these were Clien
AACRA itself who are invol vemdanagemeonte.ctAdpdiatr
data were gathered from consultants, encompa:¢
firms that provide design, supervision, and ¢
including both main toaoanmnt rraecstpoornss i dbnde sfuwhbrc otnhter
asphal't road construction worKks, al so constit
were sought from Other Relevant Stakehol der s,
governmees agee@cacting with AACRA projects a
individuals from research institutions who pos

projects.

The selection of these diverse sources was <cr
practices, i mpacts, and coll aborative dynamic

perspectives provided theommaeh dRalaksengeaecansd
e

contextually relevant <coll aborative risk mana
existing |iterature, including academic jour |
industry reportrs,i demtmefdy itrhge ibraistiisalf ori sk f ac
coll aborative barriers, which were then valioc
collection.

3.6QWestionnaire Survey

A structured questionnaire survey was the pri

this research. The purpose of the questionnali
relatively | arge sample okenprofesmpbeakstatga
management practices, (2) the perceived i mpac
di mensions (time, cost, quality, safety), and

ri sk management .

The qgquestionnaire was meticulously designed

targeting specific aspects of the research. T
coll ected comprehensive demoigmfaphmat iaond, pemd e
current role, type of organization, years of e
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in asphalt road projects, hi ghest educationa
management and coll aborative approaches; this
sampl e characteristics and dadryt e xSteaosdinozm tnByr (it ¢
managemen) pasaesseesthe extent to which 23 di:
derived from established |iterature as refere
i mpl ementedpouni |l Lekegt aséale ranging from 1
to 5 (Very High Extent [/ Al ways Applied).

The third piampta c tSeocft iroins kC f(ac)or @evahupt ejde ¢t th er
negative 1| mpact of 52 potenti al ri sk factor:
performancetidmeneffisicbesul e del ay) , cost- (cost
compliance), and semptyoyypagonird&n tke/r(hnaezga radgs ) b,fl re
i mpact) to 5 (criticNA= inmpaatp)pl wictalb'l @h Mo @®C ®IX
Db@rriers to camlalgsdbmeernmad s yendarstks m denti fi ed a
barriers, drawn from |iterature as reference:
management, -pgiantn Wbiskegt agd &alte ar dragirngegrf)rdam BH
finally, section-eadgsuQggepsrtoivo ndse da nadn ooppepnor t un i
to offer qualitative 1insights, I i st top crit

pertinent to the proposed framewor k.

Beforsecdlud |l admi ni stration,-t eshteedq uwistth oan &imaé
experienced construction professional s (not

comprehensiveness, relevance ofdl qtuiesrn.i ofhese d lac
the pilot test was used to refine the instrum
terminol ogy was appropriate for the target |
di stributed to pr ofhs AIACRAl, s cioderutl it fi ingd fti hr rmo
companies involved in asphalt road projects i
ensuring voluntary participation, anonymity,

adhered t on tahse oiunttlriondeudctiory part of the surve
3. 6Se3msit ructured I nterviews

To compl ement the quantitative data from the ¢

the complexities of colisabarcdtuiread rningler mareage
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s qualitative instrument aimed to explore
vey dat a, understand the contextual nuance

her expert opinions on atlhec ods saebmotriaali voeo mp o

mewor K.

ensure consistency across interviews while
probing emergent themes, an interview guli
S guide was carefully aprgmedewtthhemeskede
comprehensive |iterature review, and the
ponses.

gui de commenced with an introductory sect
erview, outline pesutcihnearst cotniHii daelntd aldsitder
per mi ssi,andfolreanetygrdtage the expected dur
tions were dedicated to exploring current |
ailed discussion of the survey f$npiagtsi ¢ eg
undaesbys ngoret heir high or | ow adoption,
de then proceeded to address the i mpact of
rein interviewees were promptedtitfoi eed aibror t
vey, their practical mani festations, and t
roaches. Foll owing this, a section focuse
jective 3), thoroughly eelpaoromgl t hanacapua
t hese typi cewadrllyd nparna jfeecstt e@mvirrecan ment s.
ignificant portion of the guide was then
agement framewor Kk (Objective 4) ; this i n
ticipants regarding criticdl tobbks keypunoct
nci pl es, practical i mpl ementati on mechani
cess factors integral to the proposed new

owing for any f i nalweco mmeanteskx pfrresm itnlge girmttd
ticipation and insights.

ticipanssructutrled semiervi ews were selected

pondents wh o indicated willingness t o p a

age



professional net works as having significant €
aimed to include a representative mix of st a
contracting companies) with substaoni aroeerpes
Ababa. I nterviews welr®@ceonrduwitae doreliitrhe rcdmafcer ¢
on the preference and availability of the inte
With informed pamtSieaitpdmtom emedovidedst wereasau
transcription and facilitate thorough themat:i
detailed narratives that were inval apbhg ithei

proposed coll aborative risk management framew

3.0ata Analysis Techniques

This section delineates the systematic proce
through -médehaodsxedesearch approach adopted in
transform raw data into meani ngveus amdsiagrhdwe rt
research questions. Consistent with the seque
analysis was conducted first, foll owed by qu:
clarify, and providet @aeeiperg «efontbrtuali tuateqg
combined analytical outcomes then informed th
management framewor k. Both Microsoft Excel ar
Google Col ab, ewereomumendi zed to facilitate v
computation, and analysis.

3. 7Quantitative Data Analysi s

The quantitative dat a, primarily gathered thr
a rigorous analytical process to identify pa
management practices, ri dHW afbaoatadr oinmpacts, an
Il nitially, descriptive statistics were comput
Pandas) to characterize the sampl e. This i nvi
respondent s’ demographic ama,pili ofceé ugiimmgal hleac
organi zation type, year s of experience i n c
educational gualification, and familiarity wi

4 QP a g e



4. 2. This

subsequen

step was crucial for understanding t

t findings.

For the assessment of current risk management
on project performance (Objective 2), and the
(Objective 3), datsxabét giureesail bynzeend w eurskienrggt t h e
| mportance I ndex (RII1) and Standard Deviatio
(practice, risk factor, BVWor/ b(aA r*i eN)), unshienrge tW &
given to each respoasgi by themrEspon8entA is

and N is the total number of respondents. Thi
items based on their perceived i mportance or ¢
Standard Deviation (SD) was calcul ated for ea
the dispersion or consensus among respondents
on their RIIl values in descenadi hgwerd&mD; (imdd¢
consensus) resulted in a higher rank. These

Python scripts in Google Col ab.

Specifically for Objective 2, the i mpact of 5
di mensions (Time, Cost, Quality, and Safety)

ri sk factor's i mpact on eagh ainndaigvgirdeugaalt edli nie
aggregated SD were computed for each risk fac
across the four performance di mensi ons. Thi s
perceived negativkeormpace, oasppopgseehnhtpd in Se
Furthermore, to explore the interrelationship
performance di mensions, a Pearson correlation
performed using Python (Sdiipy Ibieldrwarey) ,t hex aonvi
scores for each of the four dimensions (Ti me,
matrix, visualized as a heatmap (see Figure 4.
di mensi on t eendweidt ht oi nmapsascotcsi aotnh ot hers, as di scu
The selection of these quantitative technique
and pri or tstciazliengd altiak e(rRI | , SD, ranking) and |
variables (Pearson correlatednpndTlhédsecmewvioa
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the quantitative data, forming the foundati on

devel opment .
3. 7Qwal i tative Data Analysis

Qualitative data werneg ucdlulredt edttelrvo leguts swe rmih
to provide depth, context, and explanatory po
rich narrative data f ol |Isowepdprao ascyhs t-seamamhe tich 6t dhre

identifying, analyzing, and reporting pattern

The process commenced with thecwedlatimttemrans
was foll owed by anf amiekiadi veaproceswherfedatan
times to gain a thorough understanding of the

coding of the dat a. I ni ti al codes were gener ¢
reseaeshigns and objectives, capturing key <col
the interviewees. This coding was facilitatec
Results" document (presented as @mapatpepre nldi «xf a
thesis), which itself represents an initial s
Once initial coding was compl eted, codes wer
conceptual l i nkage to develop broader t hemes
refined, and clearly defined tot easdraddheys e
research objectives. For i nstance, t hemes em
management, the underlying reasons for the | o0\
gaps, cost percepti omst ufer oBIl Mul tuhal cantdi o

coll aboration (e-igterdswatc)k, odndt rupdacgi fsiecl fsugg
framewor k. The "Summarized I nterview Results"”
provided QGR) hiolw uditrmrec:t guotes and synthesi
el aborate on survey findings, such as the mod

i mpl ementation of advanced practices.

The qualitative analysis was instrument al i n
validating the survey findings, and gathering
t hat were <cruci al for t hes kd emand agenmeerrtt off r at nheey
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approach ensured that the rich contextual und:ée

systematically integrated into the research o
3. Bevel opment of a Coll aborative R
The devel opment of the Coll aborative Ri sk Ma
Section 4.6 and visuali-sbadeidnpFiogess,4m2tiwas

bridge the research findingsstouptaohnhi pabjsot
Addi s Ababa City Road Authority (AACRA). Thi s
the quantitative data anal yses, the rich qual
establ i shed priinncgi pllietse rfartounmn et hoen erxiisskt manage me
in construction. Pyt hon programming (Google C
organi zing, analyzing, and synthesizing the |

of ftrhaemewor k.

The framework's architecture was built upon s
(Section 4.6.2), such as proactive and conti nt
trosil ding, and clear rotem,owhsthomwglry suppepac
gualitative interview data (see "Summarized I
These principles were specifically chosen to
barriers idend4ibied in Sectio

The core components and sequenti al stages of
(CRMF), as detailed in Section 4.6.3, were met
gaps in current ri sk managemedchd rmpolawcdti crmesc H EHre

managi ngi mphacthimgihsks i dentified in Section 4. ¢

Framework Initiation and Planning), was speci:
as the |l ack ofedmremohlgakdf @actonvestructures at
and further more, It ai ms -atwoa r gr ocaud ttiuwreel ya nfoonsgt

(Barrier D17) while beginning to buildionitia
Stage 2 (Joint Risk I dentification and Qualii't
systematicity of current risk identification

wor kshops and the deverleogpinsetnetr ,o0 ft hae rsehbayr eadl,s ol ic
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considering the integration of Buil ding I nf o

(Practice B19) where capacity all ows.

Subsequently, Stage 3 (Coll aborative Quantita
on the devel opment of joint mitigation strate

that were identified as magte iempadatsfiwlesi m Qhj

identification to active, coll aborative respo
the risk management process is then ensured |
Revi ew) , whi ch iegartsa bfloirs hoensg omencgh aonver si ght and
these sequenti al stages, an overarching el er
incorporated, designed to address potenti al k
facil i trartiieorn [D2B8a) , particul arly considering

coll aborative approaches observed among stake
Defined stakeholder roles and responsibilitie
success factors for its adoption (Section 4. 6.
and l i terature. The visual.i2zzataiome doft ot hper ofvri:
conceptual, and structur al overview of its in
of Pyt hon and Excel facilitated the systemat.
practices, barrdiemg) oandnt dewmia¢wcrevsponses,

approach where quantitative prioritieagidiemect
framework design. This ensured the CRMF is nc
grounded he specific context and chall enges ¢

projects.
3. Reliability and Validity of the .

Ensuring the trustworthiness and rigor of the
both the reliability and validity of the dat
empl oyed i-metthods mstxedy .

3.0Rell i ability

The reliability of the quantitative data, per:

derived from the structured questionnaire sur
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consistency tefm tLhi&kemul tsical es empl oyed Uwi t hin
coefficients wer e cal cul at ed for each di stin

"Current Ri s k Management Practi cleyssi"s whiielhd ec

Cronbach'"s alpha of 0. 88. The scales within
Performance," which assessed i mpacts across f
and Safety) using 52 itemst rfatredeasthr odnigmeinrsti er

| mpact on Time=PO&mPALrmamane Co8t=PeémphrmaoceQqal
PerforWasnc@ng9) mpact on Saf=etOy. 9F0e)r.f or mance (

Further mor e, Section D, “"Barriers to Coll abor
yielded a Cronbach's alpha of 0.87. As al l c
wi dely accepted threshold ofe@. 30, i hhesaal est
among the items within each respective scale.
measured the intended underlying construct s,

i mpl ementation, tbB& pactergsedanmpabe epkrceive

coll aboration.

TablldReld3 . ability analysis of survey scal e
Survey Section / Scale |[No. of|{Cronbach'Uy
Section B: Current Risk|23 0. 88
Section C: |l mpact of Risk Factors on Pro.

-l mpact PRenr fTadrnmance 52 0.92
-l mpact on Cost Performgb2 0.91
-l mpact on Quality Perf (52 0.89
-l mpact on Safety Perfonb52 0.90
Section D: Barriers to |30 0. 87
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i dity, concerning the extent to which the ¢
addressed through several strategies. Con
unding the items dirtichnérnyt  macademiktelhist eeart
k management principles, as detailed in Ch
thermore, the instrument underwent a pil ot
se feedmad kr e nifnements to enhance clarity,
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CHAPTER FOUR

RESULT AND DI SCUSSI ON

Introducti on

i s chapter presents and discusses the empir
nagement Framewor k (CRMF) tpr e@jnéhatn cpee rafsprhmd
e Addis Ababa City Road Authority (AACRA). |
rrent practices, ri sk i mpact s, and col |l abol
ecific frameworKk.

e chapter systematically addresses four k e
nagement practices in Addis Ababa; (2) quant
i me, cost, guality, saf etryr)i;er 63 )t oi dceonltli af byoi
nagement; and (4) developing the CRMF based
x-melt hods sequential explanatory design (see
th qualitati vieghetxspetrot einnrtiecrhv iuenwd eirnsst andi ng.

cordingly, Section 4.2 details respondent

nagement practices (Objective 1). Section

ction 4.5 examines barrierectoonoldl &bsyat ihe:!
ndi ngs t o propose the CRMF (Objective 4),

ntribution.

Respondent Profile

i's sectiporno fdielteash € sstuheey participants. Unde
ucial for contextwualizing the study's findi
relation to the target popul atiddiisnvAblabad
e profile includes information on the resp:
ars of experience in the <construction indu
ucati omal ogqsal iamidc t hei r familiarity with f

|l l aborative approaches.
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4. 2Culr rent Primary Rol e/ Position of Res

The diverse professional engagement of respon
aspect of this study, ensuring a wide spectru
asked to identify theirheudirstnrti lputiimamr yo fr otl lee s

i Figure 4.1

Categories (Frequency)
Project Manager (10)
Consultant (9)
Contract Administrator/Manager (9)
Site Engineer (7)
Client Representative (AACRA personnel) (6)
Design Engineer (6)
Contractor (Management/Technical) (3)
Other (Engineer/Researcher) (3)
Quantity Surveyor (1)

qaooooana

Figuili sAt.ri bution of respondents by pri

The dRitgdiriln i ndi cates that Project Managers co
accounting for 18.52% of the sampl e. This wa:
Admini strators/ Managers, each reprerssen(tl 2n.g9 61%)
Client Representatives (AACRA personnel) (11
for med significant portions of t he respon
(Management/ Technical) and Ot her (% negamhe,erwhRiels
Quantity Surveyors were the | east represented
key ©project roles suggests that the survey h
di fferent facets and tsitoang epsr oojfe catssp.h aSutc hr odai dv ec
study focusing on coll aborative risk manageme
of experiences and vVviewpoints concernifng ris
stakeholdarationl.| abhe significant presence of
underscores the relevance of the collected de

execution and risk oversight.

48P a g e



4. 2T.y2pe of Organization of Respondents

The organizational cont ext i n which responde
perspectives on risk management and coll abor al
organi zation they primarilgntwor&kcrHfoss Vhei dust

types i sFide#ra2.l ed i n

Fi gu2l®i At.ri buti on of Respondents by Or

As s hoPRning dirng , professionals from Contracting
| argest group, comprising 29.63% of the total
contracting sector is crucial , aesx eccounttiroanc taomds
bearing. Consulting Firms were the next mo s t
proportion of respondents (14.81% each) haile

and other Govermement hage AACRKd ) ( Q& mdeu rainndg btrhoaa
pubd$eéct or per speapti wreesd .arlendvevdildual s from Ot h

Subcontracting Firms each accounted for 9. 26%

speciabmnizeadctor viewpoints. Suppliers were tF
di stribution indicates a comprehensive inclus
|l i fecycle of asphaltt road projectrsom ncoAddiast,
consul tants, and client/ government bodi es i s
coll aborative risk management, as these entiti
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