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MOPwSaASIENDOK . FO13INRdzyR

Established in 1992, the United Nations
(UNFCCC) and reinforced by the Paris Agr eeme
| oovar bon devel opment, making the ddNpECIC&n of
1992,; Paris AgrTleteanegt ob&l016)ansition to 10
overarching goal, particularly accentuated
i nvasion of Ukr ai ne, which escalaaldskiner ghn
prompted nations to accelerate their move t
wi nd, aiming to reduce reliance on i mportect
expensive. According to the heptwwabhasti @212 E
gl obal renewabl e power capacity is projectec
from 2022 to 2027, equivalent to China's &ent

However, i n I ndi a, there'"s a concerning
addition, with delays and pending new tender
curiosity about whether these chal l etnigceess ,ar e
considering the shared phases in the executi
analyse the adoption of risk management pr ac
Ker al a, Il ndi a, to shed | gglptropactpotiehaysal a
sl owdowns.

The main goal of project ri sk management
address potenti al ri sks to minimize their ne¢
Larson and Gr-ay3) 282dhai.set7t0hat tiore,tils$ pon
members must be aware of the risks and the



communi cati on regarding project ri sks can
Additionally, the authod®chmghltight rebBeonmpo

to risk management t e havdiidgcamomgi dre aam dnebnt

As defined by Ameyaw et al. (2015) and Di
events that could | ead to financi al | osses
project ti meliness, cost, and g urad ji & o/t. ;Ais s
management i nvol ves the art and science of
t hroughout a project while keeping project

management encompasses systemanig¢ pndcasdsgdag
potenti al threats to project objectives, re

project resilience and success (Flanagan & N

Given the critical role of -gectkomasnalgaemem
in Keral a, this research aims to make a su
management, risk assessment, and ri.mpTllhe nse nsttaut
evaluates the effectiveness of risk managem
intricate nature of construction projects a

evolving chall enges.

MOwl a2y lfS F2NJ G6KS wSasSt NDK

I n response to the wurgent gl obal mandat
Convention on Climate Change (UNFCCC) and |
i mportance of sol ar energy emerges-casban cr
devel opmebnacted i n 1992, t he UNFCCC emp h

comprehensively address c¢climate change, with
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energy sources. The Paris Agreement, rati fie
ambitious targets to curtail gl obal war mi ng

Cel sius and aspiring for an eviemsPnfd&0e 83t r i n

Within this commitment, solar energy assumes
abundant resource that aligns with objective
climeaetse |l i ent pat hways. fThe niewglil @i tenemdgr swvd
Agreement, coupled with the enteumathemenbdbnf o

strategies with a preference for renewabl es

achieving these UNKFCICConmeO®®Ral Paoalss AQr eement

The recent geopolitical event s, notably
escal ated energy security concerns globally.
focus towards renewabl e energy sourcers | i ke
i mported fossil fuel s, whi ch have witnesse
|l nternati onal Energy Agency's annual report.,
growth in global renewabl e pogwaewa tctasp a(cGW)y ,e xw

bet ween 2022 and 2027. This surge is equival

(1 EA, 2022) .

However, in the context of India, there I
capacity for renewabl e projects, particul ar
Ongoing projects are experiencingddarayyetat
commence. The slowdown is attributed to vari
constraints, uncertainties r-ed amemt tios sacerst
di stribution combpanipanndemhe ICO¢YleDBRAat efdurt he

chall enges, causing disruptions in construct
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efforts to ovecFrccoonnset rsuectthiaocnk sp,r oujnedcetrs f ace pr c

M

r e

pu

ni stry of New and Renewabl e Energy to gran

newabl e energy sector i s adtaipng ngegiol ieevrod «
rsuit of a sustainable energy | andscape (R
Kerala has committed to transforming into
2040, with an ambitious target o f reachi

ndu, Dec 07, 2022; Ashwini Chiklkonodivata®h3),
cluding the world's first solar airport ar
option of renewabl e energy | ags many ot her

installed sol ar c a ptaaxtigdsy (aReowntge rtsh e 2c0c2uln)t

ighlights a gap between the state's i nnov

newabl e energy.

However, this aspiration faces chall enges
dia indicates that nearly 80% of ongoing p
errun of 4.5 Dbillion | NR iinl I2i0@® .1 NRimsermr ep
erage over the | ast decade (CSPM Gov. Il nd

oj ect del ays and <cost overruns underscore
b$éct or solar projelttai mn tKeriattant iThy st e
ntributing to these delays and overruns,

nagement practices. The analysis of risk n
sights that ateulida gwmpdemehéi sg effective |
mmi t ment to renewabl e energy goals (The Hi

ut er s, 2021; CSPM Gov. Il ndi a, 202 2; RBI , 2
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I n concl usi on, whil e Ker al a' s renewabl e

i sting challenges in project implementatio

(¢
x

on risk management psactorcesol ar omwrho jiseecet kys,u kit

shed | ight on critical factors contributing
to provide actionable insights that can assi
construction industerwyges. oSeccems ngntthkrise em
to the gl obal efforts i n achieving renewatb
environmentally friendly, cool, and breathahb

A

MPEKS ' AY YR ho2S0ea0S5a 2F G(GKS wS§

This study aims to assess how effectively

and commupub#é eddmliar projects in Keral a, Il nd
awareness, i nformation disseminati on, and d
| ower management l evel s. The goal is to wund
met hods ealr d nadopetse projects. By examining t
Il i ght on their i mpact on wihaijegt vaeluaypd eana

enhancing project efficiency and success.

The Research Objectives (RO) are focused

ROlLEval uat e atwhmea elneewsesl amfd understanding of
among middle and | ower management st a
influences their ability to respond ptr

ri sk events in solar construction pr o]



RQBTo

Ut

13

amine the extent of adoption of ri sk
| ar construction projects in Kerala
rrelates with project del ays.

ami nenftl lndpnacfee sxipemalenee ait n et bveeiem
i sk Mankagewmedpe axmd yvenwyegdettdar y s .
ovide actionable insights from the r
fining or developing comprehensive r
hanced risk management knowl edge am
oactive anpgonsasttacunVVeressen ri sk
wSaSIkNDK vdzSaasz2ya

research is trying to find out answ
at is tbeekcuofeatwareness and under st
actices among mi ddl e and | ower ma n
nstruction projects in Kerala?

w does the knowledge of ri sk manage
wer management staff correlate with
nstructively to unforeseen risk eve
ojects?

what extent are risk management pr
ility Solar construction projects 1in
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RQAHow does the | evel of adoption of risk
occurrence and severity of project del

in Keral a?

RQPHow does the professional experience i
Management knowl edge and the ability

ri sk events and mitigate project del ay

RQpPHow can the research findings be wuti
refi nement o f comprehensi ve risk ma n
construction projects in Kerala, wi t h
knowl edge among empkowpedscbasfostéervpr

unf oreseen risk events?

Her e, RQ1 and RQ2 are aligned with RO1,

RQ5 is aligned with RO3, and RQ6 is align
MPE KS YS& +I NAIof §a

The foll owing are the key independent and
|l ndependent Vari abl es:

1)Ri sk management Knowl edge.

2)Professional Experience.
Dependent Variabl es:

1)Project Del ays.
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2)Proacti veMgaeswprosmdsely the speed and eff ¢
unf oreseen risk events.
3)ConstructiMeagsersepbnlsyest:he i mpl ementati on

the i mpact of risk events.

A~

Mdh NBFYATFa2y 2F GKS wSasSkNDK tIFL

This paper iIs structured into the foll owi
the research, thereby providing a comprehen
met hodol ogy, findings, and analysis.

Chapter 1: Thisodagmeonh: provides a comprehen

underlying the chosen topic and elucidates t

Chapter 2. Litehiag uckhaRteerri ewncompasses a ¢cCr
academic |literature, contributing to the fo
systematically delineates the perspectives

relevaohosenthepic.

Chapter 3: Re s e arTchhi s Mestehcotdiodonoggexpounds upo
assumptions guiding the research methodol og
met hods. It addresses pivot al considerati ons
met hodol ogi calfcoamewersk, t@&smpwelall as aspects

sampling.
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Chapter 4: Dat a AmnTahliyss isse gamedn tF idnediinngesat e s , p
the research findings. It i's compartmental.

guantitative data analysis and the subsequen

Chapber Di sclutsiss oonlsapter explores the i mplic:
' imitations, and suggests potenti al avenues
synthesis that enhances the overall under st a

ChapéerConclusion andTRecpmmeadgtiobpecti ve o0
derive overarching conclusions through the
findings, substantiating the formulated hypo

di scussed tdemtrd etsovaanrdd sc othnhe goal of the stu

Sect/7i oRef erences

Sect8 oAppendices
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| KI'df SNUSNY G d2NE wSOASé

HOm GSNDASS

Thicshapter critically examines the |I|iter
construction projects, emphasizing the analy
significant focus is placed on expltbeiongesth:
and practices, providing insights into their

The discussion extends to Il nvestigating

management practices and the timely compl et
exploration of existing theories t hat und e
management and successful project outcomes,
deadlines. Additionally, the chapter del ves

a comprehensive view of t he onagoboeitnage edi srciosu

management and project success, especially <c

As part of the exploration, attention is
industry. Acknowledging the unique challenge
projects, the chapter evaluated cexsi stlitnge xrpd
recognizes the | i mitenphladDipeitrogolt &r speapechns
a fraction of t he |By geirt watnisng ucsadliam pmadjues
construction context, we can gl ean valuable

The chapter cul minates in an evaluation c
shedding |ight on existing gaps in the I|liter
subsequent chapters, of feringen, fohhendra¢li @wnari

paper I's simprmalbleizpgbt ent i al contribution to
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management in construction projects, with pa

of solar projects.

HPE KS2NBaOFf CNJYSé2N)
HOuwiAMa 1| al yIF 3SYSyd o6wabo

The construction i ndustry oper ates wi t h
navigating a myriad of chall enges that can
financi al constraints to unpredictabbhegknvir

with risks that necessitate strategic and ef
extensive |iterature on risk management i n ¢

ri sk management practicesngaprojagt aepiivoi ah

According to Amdhaaw,, &halo,l eOvans | 2015) anc
Singh (2020), ri sk can be defined as exposu
These events would arise from the cbdveéegen

apparent because of their effect on the ti me

The art and science of detecting, evaluating
whil e keeping project gaalks mam angienmde nits (kSnhcohwne
Project risk management entailed being aware

prevent the project from succeeding.

Ri sk management in the context of constr.
processes of identifying, assessing, and mit
field has evolved dynamically @wemttshe hpeares
the industry's ongoing efforts to enhance pr
1993) . The significance of effective risk m

intricate and multif aogetcdad.nature of constru



poten

2017) .

addr e

appr o

cosetf

proce
oppor
Schwa

proje
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aditionally, risk management i n constr
ving sever al key steps. This includes
tial i mpact, formulation of rneessp o(nPsMl ,p |

The Project Management I nstitute' s (1
tured approach to risk management, pr oy
ssing potenti al chal |l meemgtes at every sta
rther mor e, researchers emphasize the ¢

nNting issues dur iRmdh maant & Wama@j, e 2t0 1yl a s €
ach aligns with the notion théi caddtea!
ective than attempting to mitigate the
ature underscores the idea that early

ment &tmpan vef megrasur enpr ovent pirwytichg otud ci

apman and Ward (2003) emphasi ze the po

ement processes and project success. Th
sk i dentification, assessmentyt caonnde smi t
ding better cost control, timely delive
e i mportance of good risk management pr
fluence overall organi zati onaWelpstrdror m

) underscores the connection betnwe eof ef
egic objectives. Organi zati onsmatkhiantg i nt
sses can gain a competitive advantag
tunities, and fostering ana&lulyurtehefstcu
|l be (2018) emphasizes that a proactive

ct efficiency-thbutm alrsga nd amttriiomuwatl e g etsa 11i
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|l iterature consistently underscores the pivo

project efficiency and overall organi zationa

Hi storically, the construction industry r
which focused on the i1identification and mit
O"Connor , 2007). These approachesi svks eas ome &
emerged. As the industry matured, complexity
and dynamic nature of ri sks (Baccarini, 199

systemic approacRobbedi 8h tmge & gheathe cwthasrndiuct i
are dynamic and interconnected systems, C 0 My

which risks can be identified, analysed, and

HPHOING RAoa2yFf ¢KS2NASA Ay wAaail alylr3aSy

Traditional ri sk management approaches he
practical experiences and theoretical i nsig
FIl anagan and Norman's "Risk Management and (
outlined a systematic process imwe |l pliaamgnirn g,k
ongoing monitoring. The simplicity and <cl ar
subsequent developments in the field.

Ri sk I dentification:

The first phase of traditional ri sk manac
threats to project objectives. FIl anagan and
comprehensive risk identificatiom ppeceés I m &

potenti al ri sks across various dimensions su
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early emphasis on thorough risk identificat
management
Ri sk Assessment

Once risks are denti fied, the next step
Chapman and Ward (1997) contributed signific
ri sk assessment techniques. Theaior rwosrkk aesmpehsas

providing a

structured

means to prioritise

guantitative |l ens added a | ayer of objectivi
Response Planning and Monitoring:
Step 1 Risk ldentification Ch a p man and War d ( 19"
Analyze the project to identify
SERNES S enriched traditional ri
lKnownrisks . . . )
highlighting the 1 mpor i
Step 2 Risk Assessment
New risks Assess risks in terms of: P l annin g and continuolt
* Severity of impact
¢ Likelihood of occurring . . . .
« Controllability Their i nsights emphasi
Risk t . . .
l S management-ti snenactavone
Step 3 Risk Response Development . .
New risks [ 0 ratogy 1o reduce a dynamic pr &c eosnsg oti magt
possible damage
* SR SanmnRenay B attention. Developing r
l Risk management
fen and adjusting them ba:
Step 4 Risk Response Control
New risks « Implement risk strategy evolution became integr
* Monitor and adjust plan for
new risks . i
« Change management the risk management | if
FigareThe Ri sk Management
[Larson and Gray, 2021, p. 209]
According to Larsen and Gray (2021), t he

Figure 1.
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The authors continue to explain the 1 mp
management procfeesmals dwmddmewmst. KAnown as t he

contains a summary of the outcomes of the f|

Every risk that has been detected is |isted
owner snt csutrartee, i mpact, category, l i kel i hood
serves as the foundation for risk control, t

A significant strength of traditional tr
management processes. The Project Management

Management Body of Knowl edge (PMBOK kGui de)

management i nto project pl anning and exec.t
considerations are not treated in -mahklagi on

While traditional theories have | aid a
chall enges. Critics argue that these approa:

potentially neglecting qualitative 8Bahd btnat
nature of traditional ri sk management mo d e |

interconnected nature of risks in complex pr

HOH/dOY L SEAGE ¢KS2NE

At its core, complexity theory recognize
processes but rather adaptive systems with m
Traditional ri sk management modeébkbabioershfpsb
emergent behaviours that characterize constr
embraces the i1 dea that ri sks are not i sol at

throughout the project I|ife cycle.
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the context of construction, applying c«
knowl edgliinmge @ rhiet womf project dynamics. The
going process, recogni zing thay @ewl vé skBh

ntrasts with the static risk registers com

mpl exity theofoy'gane mmhaoins ien paegltfi cul arly

steadsofl ed gl wyinngpredeter mined response pl an

d resilience, mal laadwiursd meoat sras!l ri sks mani
namic approach aligns with the inherent un
haviAswreaclt s within Complexity Theory:

|l ntegrating complexity theory with an wun

riches risk management . Chapman and Ward
haviour in risk perception. Compl eri nptt he
rely cogs in a machine; their interactions
eory (Kahneman & Tversky, 1979) within thi

c i-md koinn g under uncertainty iss aindf | sukelnjcesadt

aluations.

l tur al Considerations in Complex Project E
Al sol t er al di mensions play a vital rol e i
sk management. Wal ker (2015) argues that <c
d mamMagedede' s cul tur al di mensions theor)
derstanding cul tur al i nfl uences on risk at
oject teams to navigate diverse perkspecti

managemenCompraxegy.t heorydaveowmmogat as kaowolwl

di

fferent perspectives can contribute to a n
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|l n summaroywy,ni zing the role of human behaviou
project environment, complexity theory enric

more resilient and successful construction o

~

HOoHWANA ] al yIF3SYSyd tNRrOS&ad yR wial wS

The risk management process is a critical
a pivotal role in identifying, assessing, an
objectives. Numer ous schol ars emefhfaesdtziev et hrei
management process in enhancing project suc
(Hill son, 2002; Sage & Dainty, 2006). Hillso
all ows project manager s rteobyp rporaecvteinvte Inyg acdodsrt:¢
during | ater project phases. The i1terative

continuous and dynamic approach to risk asse

in response todevobwsng project con

The risk register, a central t ool in t|
comprehensive repository of identified risk
strategi es. Chapman and Ward (1997) amrgue t
transparency and accountability within proj
facilitating a shared understanding of pot e

register also provides a straed uoredt Heiamesveov

|l i keli hood, guiding project teams in allocat
(FIl anagan & Nor man, 1993) . Further more, t he
l' i fecycl e, reflectiafgstapddgnamicngathbhate bfs

integr al aspect of project governance.
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Risk assessment
Lp. | The main of risks Owner of risk Reasonicause Effect Probability| Impact Level of risk Rigk response strategy Cost of strategy
Designing risk
: Increase in costs due to the )
Lack of acceptance by Market observaton, atternative
1 . ! Invest Del | i S40%  [S0thous.-500thous. . . 0
Investor of design proposals fvestor £1ays n approva suspensmn of workof the ous ous. Low designing solutions
desiqn team
Earlier diagnosis of the situation in
2 Dela.y;ann .mfﬁnumesm * nvestor De\ayn'deslgnmgwn'!ﬁ Disturoed desoning process | S40% | S00hous.-2nlions Nedum Innalau.trnrmesnfﬁ.nes,nrgarllzailnn SOhous,
obtaining opinions and permits. unknown scope of design of meetings preceding designing
PIOCEss
) : - ) ) Responsz of & team leader to al
k] Confict amang designing tean Designer ofice eufficent fow of nformation Disturoed designing process 0-5% | 50thous.-500thous. Low form of conflicts - mediation in a 15thous.
members among team members team
(Too opfimistic assessment of Approval of unrealistic Proposing for employees fo wark
4 p‘ Designer ofice iy B Delay of designing work 540%  [S0thous.-500thous. Low overtime or ordering of part of work 120thous.
employze wortload deadlines for individual work L
{0 another designing teem
Incorrect information from Desion may bo ssued wih  (Veriicalion of crrors wil Application to investor for extension
e | duplicate error or detected  |incresse cos's and ncrease - : ) ’
5 |investorfack of clear Investor L ) 40-70% 2.5 milions of time to complete a design duz to 20thous.
- &rror can generate timing time dug to the develpment " .
quidelines - ) addtiondl circumstances
consirans of the next revision of design
e e e
6 [knowledge about the subject |Designer ofiice  |Errors in design - 540% 2.5 millons Wedium » Proveing 65hous.
repeated checks of designing employees consultation with an
of design
work expert
|Time risk
' . . Employment of new employees or
\Accepta f [t . . Det tion of d I " B
7 CCEP HFE orunesstic Designer ofice | Faully contraciual provisions 3 ef"’a ono emgnqua.ry 4-70% 25 millons ordering part of work to another 105thous.
deadlinzs in contract of failure to meet the deadiine .
party during & contract
Budget risk
; ] .
8 Underestimation of design nvestor Budget 'nayﬂuibe.suf:ﬂcmni Deteroration of design qualty | 40-70% < nilions Lmiting scope 0 design to alhous.
budget fo carry out designing fasks necessary minimum
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Technol ogi cal l nnovations:

Solar construction projects rest on the

energy harvesting and conversion. Advances I
solutions, and smart grid integr a& iHeg ehdawse,
2011). Technological breakthroughs contribut
install ations-eddtecali syee ntecs st,hedirri vcionsgt t he econ

Economic Considerations:

Whil e the costs of sol ar technol ogy have
considerations remain at the forefront of ¢
capital cdeteseadiesp, tetiliscpbeeabdaptiens &8s
devel oping regions (Apergis & Payne, 2017).
and the absence of standardi zed practices

uncetriteas ,n demanding strategic solutions for

|l ntermittency and Energy Storage Chall enges:

The intermittent nature of solar energy
solar construction projects. Sol ar power ge
dayl i ght hour s, |l eading to f 1 ucteunactyi ornesq uiinr e
effective energy storage solutions, a domai
(Zakeri & Syri, 2015). The integration of ad

ensuring a stabl e and c opnrtoijneucctuss, epnaerrtgiyc usluaprpl

of |l ow sol ar i rradiance.
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Land Use and Environment al Concerns:

Sol ar const rnueccteisosni t @it @j escitgsni fi cant l and
concerns and potentialseomdtdtitetss wi $thr iekii rsd |
harnessing sol ar potenti al and minimizing ¢

(Denhol m &O0Ma8r)golRess,earch emphasizes the neec

use policies to mitigate ecological disruptd.i
Int egration into Existing Infrastructure:

|l ntegrating sol ar projects into existing
technical challenges. The expansion of sol ar
conventional energy grids, necemsewtatialb. upa
Compatibility issues, regul atory complexitie
to the intricate task of aligning solar proj
The | iterature on solar construction project
energy in the gl obal transition to sustain

continue to enhance the effi cilelnactyi oanrsd eHooome
chall enges persist, ranging from economic cCi
integration complexities. Addressing these ¢
policy support, and obmgocongsteseai om erPoprets
pivot al role in shaping the future of energ\)

wi || pave the way for a sunlit and sustainab

A A

HdPd dZNNByiG wSaSI NOK 2y wa Ay GKS /[

Researchers studying risk management have

that offer guidelines for managing risks; th
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processes of ri sk detection, evaluati on, re
201Rl)anning risk management, risk identifica
analysis, risk response planning, and risk m
ri sk management, according to Schwalbe (Schw
Serpel | et . al (2015) suggested a model
construction organizations. In this study, t
a tool to evalwuate it. This toodr owha sa sdesvied oIy
Fi g-Bbel ow. We wi || di scuss the Risk Manageme
& Chan (2010) further. I n this study, t he 1

(guestionnaire) and did a pabatestbhdyroskt mi

maturity of the organizations.

When reviewing current risk management pr

should begin by establishing riskCamsiadermemd
the inherent complexity and pgothesrtriualt i banz a&rod
mu s t prriisrki tmazneage ment . The nature of their
making a careful examination of potential ri

a structured framework tmemrmtssgrsactihees. eSuch
serves as a valwuable tool for eval gatiidreg t h
formalizing or I mproving them. By adopting
construction companies can enhance their al
ultimately fostering a safer and tmove stuarcee

ensures that constquu @tpiean tfoi mms i ggrae ewd lhle c¢c h

>
o

ustry, oo retrrail B u tpirnog etcd SIEXx@am i agd caus e a
management practices, procedures, and cul tur

the risk management maturity of a construct.i
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Maturity Model

Advantages

Disadvantages

Hillson, Risk Maturity Model (1997)

First approach to generate a framework for assessing

the maturity of risk management.

Too general in the definitions of
the levels and characteristics of the

attributes measured.

Capability Maturity Model
Integration, (CMMI 2009)

It has the support of many organizations that have used
it and generated worldwide acceptance. It is a generic

model adaptable to multiple contexts and organizations.

Does not provide any measuring
procedure associated with the
model.

International Council on Systems
Engineering (INCOSE) Risk
Management Maturity Model
(RMMNM 2002) and Shoults (2003)

It partially completes the Hillson’s model.

It is still very general It does not
propose an instrument for

evaluation.

Heijden (2006) Welbers (2009),
based on the RMMM

Complements the INCOSE model. adding the attribute
“Structure” as the fifth attribute to be evalvated in the
model.

Wolbers proposes a measuring toel
based on a questionnaire.

However the instrument is not well
calibrated and does not reflect
what is the situation of the

organization accurately.

Yeo y Ren, Risk Management
Capability Maturity Model
(RMCMM 2004 and 2009)

This model proposes to evaluate attributes both at the
organizational level as well as at the risk management
process. It addresses the concepts of security and
robustness that a maturity model should have.

No procedure is presented for the
evaluation of the risk management

maturity.

Crawford {2002)

It is based solely on the risk management process
established by the PMI in the PMBOK. which allows

having a more detailed analysis in the process.

Does not consider factors that are
external to the process, which may
be equally or more important, such
as organizational culture, resource
allocation, leadership, and other

factors.

Zou, Chen & Chan,
F.isk Management Maturity Model
RM3, (2010)

It is based on attributes for construction companies and
is focused on evaluating attributes like the risk
management capability, the organizational culture in
relation to risks. the ability to identify and analyze risks
and the ability of developing a standardized risk

mMANAgement process.

Its focus is only on one part of the
risk management process and
neglects important steps such as

the risk response and centrol.

Howard and Serpell (2012)

Consider different characteristics for each attribute to
evaluate it. They include the identification of existing
gaps. and the diagnosis and monitoring of each of the
attributes to be evaluated.

They only establish general
practices without identifving what
is needed to go from one level to

the next one.
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as a valuable resource for shaping comprehen

the overall ri sk management maturity within

The RM3 model , designed to assess an org
i ncorporates a set of questions that address
as a metric to gauge the or ganmaznactei om' st hceaspea
This assessment aids in identifying issues r
the organization. I n essence, the model func

evaluation thateasghobrghmpropoéement ainari sk m

The validation of these models in the re€
commonly relies on a |l imited set of risk I
applicable. Approaches for hazard amrelntddd,c:
checklists, and brainstorming, are predomine
guantitative (Goh et al ., 2013) . This i mbal

i mpact project devel opmentgeti,nfdaueme, ngand ag
repercussions include heightened costs for

contractor s.

Junkes coll eagues (2015) studied entrepr
circumstances, and outcomes. The research
considering both optimistic and pessimistic
subjective uncertainty associated with par
consideration of unexpectidd %) i alsi Igietniua sn ewiutnt
not reflected in the bal ance sheatpr oFbuarbtihleirtm
50% should be included in the risk assessmen

for i dentifying hazards.
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Bai et al. (2021) researched the resource
highlighting the i mpact of ineffective resou
management risks. They aimed to emhandce mir ok
resources. The study employed a machine | ea
potenti al ri sks associated with project dev
model 's effectiveness in mompitiomiiznggtoeeeral
objectives, and safeguarding projects from p
al . (2020) emphasi zed the pivot al role of 1

exerting a signi€ttcarnrecuniboence on proje

Compounding the 1issue, ri sk communicati o
chain is frequently ambiguous and i nconsi ste
of clarity extends to a deficit iar &ihmg erdi skk
and potential outcomes, hindering the effect

mitigation techniques.

Mor eover, ri sk i dentification tends to be

insufficient monitoring during execution ( Ni

|l ack of a common | anguage, i nsufpfriociesst wrasd
deficiency in formalising this process in [
obstacles collectively impede the effective
projects, posing signifipcgaompthuyr dalneds ctoanpa & d

various stages of the project | ifecycle.
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Hari haran Subramanyan and coll eagues (20
|l ndi an construction industry. They suggest e
emphagihsaaitnd he effectiveness | ies in proper i
of positive outcomes. Anki t Mahendra Patel
management technique involving comprehensi ve

se@res as a unified approach to aldarleisfse wyaali e
construction projects. Renuka and team (201
assessment i n project tasks, encouraging pr
underscores the signifi camceandadf aisrsteesgrnmetnitng
bidding stage, contributing to more accur at e
Consequentl vy, t he i nclusion of ri sk assess

i mperative foomphet isautc®msdpamtogterct s (Hari har

al ., 2012, Patel Ankit aMahem®Rdrlad)et al ., 2013

Sat hish Kumar et al . (2015) put forward
ri sks, emphasizing the importance of <calcul a
per sonal and property risks foedi hnesoomiss | U

projects. Amarsinh (2016) concluded that ri s

and positive aspects. Additionall vy, schol ar
management and its promesnvddd, nndthien g otntsd tr uictt
at a nascent stage. Thus, there is a need t

management techniques within the construct.i
di sclosed that t Pakhstuanngncodpsetatyes nnumer

featur es, cruci al for workers in interpretin
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of risky procedures in Pakistani constructi
i mpl emented if hazards arise. Nasir B. Siraj
construction, highlighting ¢resor poion eagi gmre

changes in government | aws and policies as t

HO® DI fdzr a2y 2F [/ dzZNNByYy G [ A GSNF G dzNB

The | iterature on risk management ( RM)
comprehensive understanding of the <challeng
guide this critical aspect of pr oj eocniplneaxnag e
and fraught wi t h uncertainties, demands me
successful project outcomes.

Traditional risk management, as outlined
by the Project Management |l nstitute (PMI, 2
identification, assessment, r esponfsiec gn caen na fn
this structured approach is underscored by i
stage of project devel opment . However, t he

scholars to explore alte«ingtitheoayproachgsn, z

are adaptive systems with multiple interact.i
Complexity theory, championed by Sage an
nature of traditional risk-lmaeagemgnofbypracl

Thi s approach emphasi zes ongoi n@r garsikz aitd en
fostering adapt abrietailtme Lave@ reé¢sialli.e n(c20 1i8n f

dynamic approach, aligning it with the i1inher
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Current research on RM in the <construct
alysing process models and maturity | evel
nagement , emphasi zing planning, identific
sponse planning, and monitoring. Zou, Chen
turity Model (RM3), evalwuating the maturi:t
(2015) construct a model f ohra sd vza Inwa ttihreg

r systematic tools to assess maturity.

Examining risk management practices in ¢
006) stress the 1 mportance of establ i shi.
mpl ex and hazardous nature of constaucti ol

stematic framework to assess existing prac

oactive approach enhances the ability of ¢
ntributes to overal/l project success.

Research specifiontonedrmte, |exdemml isfubed by
012), Patel et al. (2013), and Renuka et a
nagement techniques. Sathish Kumaruéee al.
oposing frameworks and acknowledging the d

d positive aspects.

| n concl usi on, t he avail abl e l iterature
nagement in the construction industry, movV
mpl exity theory and maturity asseess memds.
amewor ks i s cruci al for construction com

certainties, and contribute to the overal/l
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par

and

t hr

mu |

The conceptual framework for analysing th
oing public sector solar projects in Ker;
wn from existing |iterature. A thatcors
agement is a multifaceted process cruci al
ticularly i n t he renewabl e energy secto
ndati onal perspective, emphasiszies g mente,
i gation of risks throughout the project |
7) contributes by delineating key stages
ntification, assesstmemuqug em@mintscer ipn@.nni n
I n the <context o f ongoing publ i c sector
agement practices is influenced by the u
tor. Building on the insights ofnamve et
evolving nature of renewabl e energy pr
outghe uproject. Additionally, the compl exi
egrated into the framewor k, vaec kanyoswtl erdsy i wi
tiple interacting components. Thi s per spe
rgent behaviours inherent in construction
To assess risk management maturity, t he
el oped by Zou, Chen, and Chan (2010) I S
vides a structured approach for evaluatir
hin organi zations. Additionall vy, t he i n:
el opment of tools for assessing risk mar
struction industry.
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As this framework is applied to ongoing |
consi der the regional cont ext, drawing on
Subramanyan et al . (2012), Patel Ank4)} t™Mahe:
understand the specific risks and challenges

i s designed to provi des pae cddmpr eahneanlsyi svies aonfd
adopti on, of fering a wvaluabl es,t oond fotra kperhoo

involved in public sector solar initiatives
HPcodkvS wSaSHENDK | 8LRGIKSaAa
Given the comprehensive examination of t

framework established for t his resear ch, t h e

undergo empirical validation through the res

H1: The adoption of ri sk management pract

del ays.
This hypothesis suggests that i1 f a constr
practices, there will be atberpebpecon Wwhthi

the more comprehensive the risk management,

H2: Ri sk management knowledge enables empl

unforeseen risk events constructively.

Thi s hypot hesi s i ndicates that when emp
management , t hey ar e better equi pped t o h &
proactively. Il n other words, understanding h

to peekxed challenges in the project.
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H3: The l evel of pr ofad & shca trstai | s k e xmpaenrai geennteer

knowl edge and proactive responses to project

Thi s hypot hesi s suggest s t hat t he amoun
professional r ol ek ncoawml e dngf e uoefn crei shko wnat nhaeg erme n
proactive actions to prevent or address pro

knowl edge and proactive responses may vary b

HOOEAAay3d DIFILI Ay GKS ¢2LIAO 2F Ly

The &existing |l iterature provides a <comp
practices in construction projects, acknowl e

within the field. However, a not allfe oghamiinmg

pubdsecs olrar projects in Kerala,-spadiaicThap
significant due to the uni que <challenges a
particularly in the public sector.

Public sector solar projects in Kerala, I
t hat span financial, environmental, and reg
projects, with dependencies on wgavbenmemihd
policies, necessitates a focused analysis of

The relevance of studyipnugbh$reict lrenanpgement
Kerala becomes apparent when considering the
t he pivot al role sol ar projects pl ay i n a
i mpl ementation of such peopeetrgynbandsatgpeot

with gl obal efforts to combat <climate change
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The gap in the I|iterature becomes more p
chall enges faced by public sector initiative
funding uncertainties, and the Bhfimaeage meht
practices in this context can provide valuwuab
stakehol ders involved in the execution of pu

Mor eover, t he evol ving nature of sol ar
environment I n I ndi a-enmateaeasi bate®farceRt imama
Lessons | earned from ongoing projects in K
endeavofuoarsst ering a culture of adaptability a

The potenti al i mpact of this research

recommendati ons emerging from the study can
public sector solar projects, contribmutting t

and renewabl e energy adoption.

Il n conclusion, the gap in research concer
in onmpwhidnéggcs olr ar projects in Kerala is not
successful execution of these projects. Brid
of the unique <challenges faced in the regi

decobmaking and contr phbhob$ecstolratrh ei nsiutcicaetsisv eosf.
HPY 2y Ot dziA2y 2F [AGSNY GdINBE wSOASS

I n conclusion, the exploratiompub$teci sk m:
sol ar projects in Keheeaxigatfnbl $i aecavuaoral Vb
contributes to construction project managen

i mpl ementation. The insights gained have the



39

framewor ks, ensuring t heir rel evance acros
devel opment initiatives gl obally. Serving
characteristics, the findings enhance the

ss rategi es.

Mor eover, t he r e s ebaarscehd i-amefdkairsingso nfeovri dgavcer
bodi es, project manager s, and stakehol der s
renewabl e energy |l andscape evolves, this st
endeavofuacsi |l itating the exploration of emerc¢

approaches within the dynamic domain of publ
review not only addresses a fcaurr raednvta mgcaipn ¢ uktn G
shaping industry practices, and inspiring fu

sustainable devel opment .
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Considering the identified gap in the |it
i n ongoisngctpublsacl ar projects in Keral a, t h
substantially tomanegemeoti{i onsphr ajssetss ment ,
i mpl ementation. The preceding |iterature rev
examine risk factors, project performance, e
of sol ar pcroonjsetcrtusc tiinont he public sector.

The central focus of this research met ho

knowl edge of supervisors and engineers occup

solar construction project sbasad sastphkress ad tay. d yE

aims to capture valuable insights from these
the course of projects. The primary objectiyv
management, assessing bheprmpact pérfbemaneg

strategies that contribute to minimising del

The research methodology will wutilize a s
guantitative data on various aspects of ris
problem responses. The survey willl é@eofdi st
supervisors and engieceéeerssiohaol pedjiectpubihi &
wi || be subjected to rigorous statistical

meani ngf ul conclusions and insights.

The significance of this research method
augment the findings of the |literature revi

experiences and hdemown ke dpgea otfi toononer st he hi s
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t heorpertacctailc al gavp,s | df fi enpil ngateahs for ri sk
and sustainable development initiatives. The

inform -easedeénammdcki sigonf or gover nmeangertsqdiersd

stakeholders involved in renewabl e energy i
prevailing risk management strategi-sesecthaod, |
solar projects in Kerala and beyond.

A

o KBSaSHNDK hyizy

When conducting research, a cruci al aspe.
met hods to address the research questions or
by identifying their research quefstdatha ome @d
along with the appropri at enackalnlge optrioacre stse c hr reiy
the core of the resea#dc,h i"mwmalomes da amggiadre r(isn

influencing the sel ecqtuiessn aonfd daansaal ycso |sl epcrtoicoen

Il n their publication "Research Methods fc
Thornhi] Fi { 20 edntrodu2ed7t{ he research oni on
the organization of dissertation writing stz
involved in research, providing resea#chers
as Réze®mcéc¢lon model , it visually represents

exploration, guiding theeksevaalcp Mdersti gmf. a co
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[ SouSawnder s, Lewi s, & Thornhill, 20
As we progress, we wil/ ex pl osrieg ntihfei d anyter
in guiding the research methodol ogy. I mporta
the rationale behind theThdhsosexnp|ldaantaa i oml |iesc
demonstrating the credibility of your resea
|l ayers of the onion represent <critical aspec

than di smi ssi
odwSaStk ND

According

fundament al

ng them outright

K tKAf2az2LKe

to Saunderl®), Lewssarahdphhbosbp

assumptions about how we compr e
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met hodol ogi es employed within a particular a

the research and its obj ect arveesse arsc.hc rsutcriaatle g

Mayl or and Bl ackmon (2005) stated that r

gui ding research within a specific field, e
understanding it. dmesiptriivmasrny, pihnitleodsporpehtiievsi
di stinct approaches. 1t's essential to note

the choice depends on the research questions

Ther e are three fundament al approaches
ontol ogy, and axiology. These approaches <col
researchers approach their studi es. They [
(epmaltegi cal assumptions), the nature of e X
i mpact on personal values during the resear
Mor gan, 2019) . These approaches playnda guic
presenting findings. A consistent set of ass
phil osoagloynfirming choices in methodol ogy, r
met hods, and analysis techniques (Burrel & N

Saunder s, Lewi s, and Thornhil|l (2019) e X

within the realm of business and management

post moderni sm, and pragmatism. Each is expl a
Posi t iPwissm:i vism i s a philosophical perspec
i mportance of objective, observabl e, and me.
stance believe in the existence of amalext er
observation and quantifiable met hods. Thi s

relationshi ps, striving for objectivity and
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cal CrRietaild alm: real i sm acknowledges the e
ognizes the influence of soci al structure
s that while there is an exteimomal re
Critical realists aim to uncover
ute to observed phenomena, recogni zir
i ons.
eEnhterpmetivism is a philosophical ap

of human experiences ameaanihregsi mpnoditvai
te to them. Researchers adopting int
phenomena within their specific conte

ver the diversbdaperspeviiduas samadsmgan

rorsitano:der ni sm chall enges traditional
owl edge i s s oedieglelnyd ecnatn s tTrhu cst ede rasmpde cct
ves and embraces the diver gianhy cof xvise
erni st researchers of t en deconstruct

s, recognising the fluid and continge

maPi agmati sm i s a philosophical stance t

Pragmati st researchers focus on ad
h question or situati on, emphasi zi ng
ed with adhering to a specific phil o

that yield ef fvecrtlidv ec reelsludnges.n addr

he pursuit of understanding and mea:

knowl edge in risk management and project eff

Anal ysis of the Adoption of Ri skKSoMamager
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Projectsaipr &gmat ast r ewaesardehe npehd | noossotp hfyi t t i
aligns seamlessly with the practical objecti

usefulness owofiddisecgsearnoseaPragmati sm acc«

on measuring tai aonangoifbfleer icnogr rfelleax i bi I ity i n r e
incorporation of a survey methodol ogy. By ac
to provide practical i nsights into the cons

maagement practices and contributing to proj

I n terms of fundament al approaches to r
invol ves considerations of epi stemol ogy, or
research requires a systematic and orbijregt i ve
the reliability and wvalidity of data coll ec
assumes the existence of a measurable relat
management and project effici enicyh eAfxfieocltoigvie
management and project efficiency align wi
embedded in the pragmati st phil osophy. Il n s
robust foundati on for the kRemgiend eaxpldyr atail
correlation and chaded bdna&kngigar®m oevipdeneet r

stakehol der s.

odwSasSI NDK ! LILINE | OK

Research approaches fall i nto t hree ma i
abductive. A deductive approach starts with
|l iterature, and then formul at es haamd,s eiamr dcuc tpi
research begins with data collection and obs

the creation of a theory, often in the forn
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involves collecting data to investigate phen
commonly used to develop or modify a theory,

additional data (Saunders et al ., 2019).

I n the context of my research on the adop
pubd$4eéct or solar projects in Kedadwacgtit\he rsd¢ ua
approadhis decision is rooted in the study,

derived from existing theories and academic

The deductive approach entails commenci I
established theory, relevant to risk managem
energy initiatives, and subsequent |ct ufroerdmu l
framework aligns with the-dnewvdnfonvaeastsiygdteir

adoption of risk management pgeacttarcesoli aar tphre

Ker al a.

By opting for a deductive approach, t he
existing body of knowledge by assessing the
setting. This approach providesorclaarmetyh oidn ¢
exploration of the relationships between var

the research findings.
odwSAaASINOK {dN}GS38

Saunders et al. (2019) define research st
researcher to address specific research qgques
of a research strategy i s i nvdsue nexeids thiyn g hken

availabl e resources, ti me constraints, and
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aut hors categorise research strategies into

studies, action research, grounded theory, e

For this study, the sahomshginc hr easleiagrncsh wsittrha t

approach. According to Saunders et al. (2019
business and management research, particul ar
wher e, how much, iandebBewar mhnyt hensuhvey met
guestions concerning "what," "how," and "do"
al ., 2019).
oPawSAaASEFNDOK / K2A0S8Y

According to Saunders et al. (2009) , t he
guantitative and qualitative dat a. Quantit a
procedures generating numeri cal datyas, i ssuch
Qualitative, on theuméhecahaddt ai hvomvmset hod
categorizati on, i ncluding visual el ements |
guantitative and qualitative metaodsTdadlmse ¢
use the term "research design” to encompas

researcher may employ either a single data
procedures (mono method) og andl| ameael ynwire g1

(multiple methods) to address research quest

The student reseapochetr haplpsy oagthed offort ha s
decision is rooted in a deliberate <choice
guestionnaires and statistical analysis excl

aiming for a focusteidonmnaf rtilger nese a&xami gaes
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utilizing quantitative data, the study ai ms
in testing hypotheses. This approach is c¢ch
guantifiable results, ensurtihreg re selagarh amdk s
mono method aligns with the study's emphasi

of fering a systematic and efficient means to

o E¢AYS | 2NAT 2y

According to Saunders et al. (2019) , t he
hori zomsctdromsad and |l ongitudinal studies. Tl
a csessional study as a "snaps'holtn' -a&rcd ioas slad n
study, data are collected at a single point
design often involves collecting data from |

| ongi tudciammxlamshecdypwidadgee!| opments over ti me (

The student resear-sdedietri ohnaasl cshuorsveeny as tarads
According to Saundesresctetonall. r(ez®la9)c,h aeci gs
specific phenomenon at a particulear apciorct ait r
with academicsegtojoe@atl s staodoe®s are commonly
survey strategy. Il n alignment with this, the
foll owsextdromsad hapauoblacteapfhuarati i vaee crioessal de s
involves collecting data on multiple cases
information on variables, aiming to identify
engineer s, super niagenr s, iandt hgr osjoelcatr naonst r
perspectives and opinions on construction de

years of. experience
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odby | YLE NIt 2Lddz | a2y

Sampling is a practical met hod for study
t hought s, attitudes, and relationships
the entire group of cases or el ement s, from

popul(@aumaece,r2d 1Ot Daldovskiy (2019) defines sam
guiding the selection of i ndividuals from

researchers to study a portion rempsesenterat

advant ages, facilitating more manageabl e r e:c
coll ection and processing, and saving costs.

The sampling process involves several k ey
popul ation, a specific subgroup best suited
sampling frame is chosen fromutale tcamgeti bpud
the research. Determining the sample size is
error, the natur e acfe dt he rexpeariantentsadrnyeyand

such as subject alvlayi,| arbeisle atryc haenrds csoeslte.c tF iannad

Sampling met hods ar e ctaytpeegso.r i Pedb abnitloi t i

techniques ensure that each popul ation memb

study, including simpl e, stratified, Syst eme
the otheprbbhatil nognostampnlvionngr ed oreasndom sel ect i
as purposive, quota, convenience, and snowba

Il n this study, the stypadeormtabi ¢ése¢ygr chaenp | h &
popul ation of solar construction professiona

mi d4l le® el nTahnea greersse.ar c her fpusotbiafbiidsi stthiec ussneo wobi
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in the study, asserting its acceptability. T
in daily project activities, reporting dire
profound insight i nto | eadecrtsshi pl ns tsynl oewsb ad nd
referrals from initial participants create

cosetfective primary data gathering (Dudovski

I n the category of employees involved in
popul ation is 403. Using snowball sampl ing,
popul ation. Wi th a desired mar ¢goivh, otfh ee rcraolrc uol
sample size for the study is 169 employees.
reliable insights while allowing for a reaso

Sample size: 169

This means 169 or more measurements/surveys are needed to have a confidence level of 95% that
the real value is within £5% of the measured/surveyed value.

Confidence Level:(?)

Margin of Error:(D)

5 %
Population Proportion:()| 25 %| Use 50% if not sure

Population Size:(D | 403 Leave blank if unlimited population size.

Calculate .

Fi gbreSample Size [ Sourc

o PyodBMOt dza A2y ad FTNRY t2Ldz | a2y

Solar projects |l ess than 500 KW werveelexcl
manager s, suppor desggmeotrikoenr s belnowa techni ci

administration staff were excluded from t he
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op 51 GF /2ffS0Oe2y

The researcher used a questionnaire to coc¢
ongoing solar projects in Kerala. To gather
Google Forms. The gathered numerihendamnal wa & ¢

using SPSS software. The data included both

title) and ordinal scales, specifically rela
inferential statistics to draw meaningful <co
For a comprehensive data set, a Multiple

were employed to assess risk management Kknow
solar construction sector. The gmadle wasc Ura tc
resul ts. The researcher reached out to pote
Medi a Groups (KSPC, no date) and tapped int
power infrastructure indugtse. afhldi sexdapms0o &«

participants for the study.

The survey was structured into four secti

SectiGat hler s gener al i nformation such as na

participants.

Sect iFooncu2s:es on project delays, exploring re;
awareness of these issues.
Secti ®emst3ss respondent s’ reactions to hypoth

performance in dealing with them.
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SectiMemasdur es participants knowl edge of ri s

familiarity with technicalrtiermstaadi omsi.r a

Based on the responses to these questions
to which risk management practices are adopt
projects. The questionnaire was dfeisviegntead dio

mi nutes, with questions and | anguage easily

Surveys are widely used because they enab

from many people at a | ow cost. The <coll ect
comparisons, and are often obtiainmed rteh rtoou gh s
(Saunders, et al., 2019).

obIAMYA Gl a2yad YR /KFHffSy3sa

This study faces sevwead ad rmhajmorn ad o ontsr. aiFn tr

wad conducted for academiek p u.ndghdasl dseergietshiim

collection arise from factors suchAddast idamsa laln
the |l ack of proper records in the volatile
identification in the specific field. Desi gt
knowl edge amd parnomd chteirv icbhyaelrl,e ncgeer.t aMonr epopul a-

such devhikilgmanagers, were excluded because ¢
to disclose negative projdeettaspeohgoi fpesasl
specifically those below 500 kWw, as they va

unorganized met hods.

Mai ntaining impartiality presents a signj

their expertise in project management, theor
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domain, formulated a hypothesis for empiriceé

on the domain may introduce bias to the hypo

od3PHE Rt f $Dd Y

The plan for data collection bgbealhewstude
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Creating Pilot Survey Finding out Collecting Data

Google Form new o
respondents . i
Tweaking the . %

Approval of Google Form Distribution of Verify |
Surve X . Enough Valid w2
ey Questionnaire Samples E
Questions through Social collected 73]

Networking.
\__no /
Data Collection Plan
Fi gérebata Collection Pl an

o5 G+ 1 ylfedAs

The researcher for this study apptodaches,|

including nominal |, ordinal, and ratio dat a.
guantitative dat a anal ysi s techniques l i ke
exploration, presentatioel adiescshipps oandande
data. The survey questionnaire is structured
i nformation about respondents, while section

and proacti ve erneasrp oonss e sr etsop ercitsi kv esl ¢y .
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Section 2, which deals with experiences w

respondent s exposure to delays and their

hypot hetical scenarios and ri sk mbhpagemesnteH
and scaled based on their scores. Al dat a u
are statistically significant acr osst hrheee ent

hypot heses:
H1The adoption of risk management practices

H2Ri sk management knowledge enabl es empl oyee

events constructively.

H3The | evel of professional experience affe

proactive responses to project del ays.

Statistical Package for Soci al Sciences
using mean, median, and mode to express nume
frequency of Mbaleoowed ,prddjsddtn.t i on sabiomits he at

management wil |l be emphasized, along with th
oM Af 20 { dzNBS@

The student researcher conducted a shor
di stributing it to study volunteers. As per
guality and efficieqnepsiagmhetdhe emziprechtexdyw.dyA «
i's essential -quwal igtewereagulintgs .hi Oher ef or e, as s

main study can be highly beneficial (I n, 201
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The student researcher aimed to evaluate
pil ot survey, ensuring that the assessment
study's objectives. Additionalrwey'tshedpridtoito
identify any missing key component s. Based

were made to the survey questions to achieve
oMHO G KAOFE / 2yaARSNIoa2Yy 3

Il n this research maintaining confidenti al

Consent was secured through a checkbox, gi v
coll ection. The form included a stpaliaze Sk
research, covering research objectives, soci
detailed consent, and researcher contact det

anonymity of respondenmt s stthomreuwg hsceuwctu rtell & Dthu

| aptop and Google Forms website, requires a

the research concludes, the data wil/ be saf
No known ethical concerns or risks are as

i's s5emsitive, andvplneéiablpanitsdiaviedmahs i n t|

guestionnaire prioritises plaircttisciopfanitntienrteesgtr

have the autonomy to withdraw from the study

oMbH{ dzY Y I NE

This research aims to fill a |itesreattwre ¢
sol ar projects in Kerala. -¥sechgomaalleducveyes

study focuses on t he experiences agredne ko wl
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ar construction project
management, the I mpact

ze del aysl | efdite ou amtcit tua te

supervisors and engineer :

g awposr,l do fifrmeprliincgatrieoanls f or r i sk

ng
t

di

from

t o

i me

ngs .

t he

suséemi navbéter deveéeospgentl
constraints of academic
Statistical anal ysis u

coll ected dat a.
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The present chapter wunf ol-dsepitnhvee sa u tgcaa meosn
the adoption of ri sk management practices W

Kerala. Our methodology, as outlined in the

structured survey quesseominamses divided int

Section 1 of the survey aimed at gatherin

experience, and job titles of the participan
delving into the exploration ofpameéassomwabemi
these issues. Section 3 was designed to as:¢
scenarios and evalwuate their performance in
measure participants' k ni ocvelse, d geen coofmpraissski nnga nt al
with technical terms anevotriei rsipruadtiiocnasl. app
This analysis aligns with our research que:
T RQ1: Current Awareness and Understanding

What i s t he aewairstniersgg laenwde lu nadfer st anding of

among middle and | ower management staff

Keral a?
T RQ2: Correlation between Knowledge and Pr

How does the knowledge of ri sk managemer
management staff correlate with their abi

to unforeseen risk events in the context
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T RQ3: Extent of Risk Management Practices

To what extent are risk management practi

construction projects in Kerala?
RQ4: Correlation between Adoption and Pro
How does the | evel of adoption of risk

occurrence and severity of project del ay

Ker al a?

RQ5: Effect of Professional Experience
How does the professional experience in
Management knowledge and the ability to r

and mitigate project del ays?

These research questions prompt the testin

anal ysi s:

i

H1: Adoption and Project Del ays
The adoption of risk management practices
H2: Knowl edge and Proactive Responses

Ri sk management knowledge enabl es empl oye

ri sk events constructively.
H3: Effect of Professional Experience

The | evel of prof edirdnsakl neaxnpaegreineemcte kanfofv

proactive responses to project del ays.
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OQur Ssubsequent sections delve into the
hypot hesis, unravelling insights gained fron

management practicesedé¢tnhont heolcamtexd) e@dt puibnh i
ndwSaLRYRSY(iQa 5SaA3dyle2y {lGFoadaC

The job titles of the respondents are a ¢c

responses to our survey. However, the catego
included in our analysis. Thi si ans thoe cqallsge w
participation in project execution. The <char

The questionnaires hArd nprrewipbend ei n oA pQuend
a direct answer gquestion, mo s t respondent s
foll owed by supervisors (13 individual s, 18.
technicians 5,8%®nd4otheéirei dud%s ) 3 individua
the study as well, facilitated by snowball :

the top |l evel of the project organisation.

Designation  Frequency Frequency %  Valid % Cumulative %

Engineer 41 59.4% 59% 59%
Manager 8 11.6% 12% 71%
Other 3 4.3% 4% 75%
Supervisor 13 18.8% 19% 94%
Technician 4 5.8% 6% 100%
Grand Total 69

Tabll eDesi §mnati
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Therefore, based on the analysi s, we hav
gualifications for our researmedhpenddaryt s Thi sd
substanti al portion of the participants deen

m Engineer
Manager

m Other

B Supervisor

m Technician

FiguireChart of Des

nodwSaLRyRSYyiQa 9ELISNARASYyOS {(lFoa&aaC

OQur primary focus in this study revolves
proacteispe®nses, and constructive responses.
workers' experience on these variables, it b
This is accomplished through the i ndeyl,usason
outlined in direct questions 3 HBHnd 4 of the

ndowtAw L2 Y RSy (i Q& SENE 2F 9ELISNASYOS (i

Il n Question 3, participants are prompted
experience. This serves as a crucial metric
and tenure in the field. A | ontgeerr adcucruaniu loant ic
insights and skills that could potentially i

a proactive and constructive manner.
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After narrowing down our valid participe

significant maj orQ tyedrad | ofwi ¢ hpear itdhreces r ang

individual s). The next pr ev ayleecanrts gerfo uepa gceomigsei
up 18% (12 individual s). Furthermore, 14% (
years of experience, while 9% (6 individual

di stribution provides insighh obotopahéeicapan

Experience Range Frequency Frequency % Valid %  Cumulative %

0-2 6 9.1% 9% 9%
2-5 12 18.2% 18% 27%
5-10 39 59.1% 59% 86%
more than 10 9 13.6% 14% 100%
Grand Total 66

Tab2 eExperien

m0-2
2-5
m5-10

m more than 10

Fi g8reYears ofChEkx
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noowBdA LR YRSY 1 Q38 S5AOSNEAGE 9ELISNASYOS {

Moving on to Question 4, we delve into th
invol ved i n dxperuighroaud. tThreiis measur ement ain
diversity of their project exposure. l nvol ve

comprehensive understanding of various scen
potenitnfall e/ncing their capacity to respond e

construction projects.

No. of
Projects Frequency Frequency % Valid % Cumulative %
Handled
lor2 7 10.6% 11% 11%
3-5 39 59.1% 59% 70%
more than 5 20 30.3% 30% 100%
Grand Total 66

Tab3d:e Di ver si t

Among the 66 participants, the majority,

a work history of handling 3 to 5 projects
i ndividual s), demonstrated extensinvecoenxtprearsite
a smaller group of 11%, comprising 7 indivi

di stribution underscores the prevahandéiafy p

experience in our study.
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mlor2
3-5

m more than 5

Fi g@reExperience Diversity Statist.i

Therefore, guestions 3 and 4 play pivot al
bet ween workers' experience and their respo
domai n.

non N2 2S5 qid 5055 of Ba

The questionnaire was strategically orgar
in the initial section, specifically in the

indicate the number of pr oj eatrsp afsraboenh dtl hesiiers .p

This approach ensured that respondents, who
early in the survey process.

Additionally, a distinct section (Section
idepth exploration of project delays. This a

various aspects related to delrayhserimorteh e ipnr o
of the questionnaire, the focus extended to

dependent vari abl e associated wi t h project



guestionnaire design

encounters with project

enabl es

del ays

64

us to delve de

and their s ul

our analysis primarily centte$ empeheenespon
on projects that faced del ays.
nontdN 250Ga 5StFre&SR Se2yR 5SIREfEAYS {1

Among the 66

more than half of t he

15 participants (23%)

respondent s,

projects

half of t hem, t

they were inv

i ndi cat ek ptematenicesls de

Notably, 13 respondents (20%) reported that
_ Valid  Cumulative
Delayed Projects Frequency Frequency %
% %
All 13 19.7% 20% 20%
Less than Half 15 22.7% 23% 43%
More than Half 33 50.0% 50% 93%
None 5 7.6% 8% 100%
Grand Total 66
Tabdel ayed Proj
I nterestingly, a small group of 5 individual
del ays in their experiences. This diverse s

exposure to project del ays

among the

partici
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mAll
Less than Half
m More than Half

H None

FigabeChart of Del

nondBLISNA Sy 0S8 Ay 5S8fF&@8SR tNpesoia {dlas

I n Section 2 of the survey questionnaire,
participants' e X perdiedntcerwiat by ecse loay endo . p rOujte c
a substanti al maj ority, accountiingg ffoirr sOtlha

experience in working on projects that enco

No
9% [6(66)]

Yes
919% [60(66)

FigadeChart of Experienc



6 6

equival ent to 6 persons, i ndicated that t he

findings underscore the prevalent exposure o

A~ A~ Z A~

nod@mSEadaNBYSylG 2F /2y &aiNHzOs S wSalL
=)

Il n evaluating constructive responses, our
strategies aimed at mitigating the i mpact of
del ays and worker shortages. Thedugb thessu
events and inquire about general practices t
Subsequently, the obtained results are trans

Appendi x A3. The maxi mum achievabl e score is

To facilitate interpretation, we categor.i
of i mplementation of risk management strateg
are classified as very mini malandl .45 5t d 03 6a | s
Thi s systematic scoring and categorization

participants constructive responses in ternm

respective projects.

Section 2, which focuses on managing proj
contributing to a total score of Si X. Rec o
respondent doesn't necessarily i mpkyg 6&i hotwarc
mi ght i ndicate maxi mum adoption), the chal l e
responses to questions. As a solwution, part.

excluded from this arealdydias.s,Fdrhet hmovsea awleo sd

a respondent answered all subsections, t he



guestions. | f not, the average score is der
approach ensures a fair assessment of the ac

for different participant experiences with p

RM Practices Frequency Frequency % Valid % Cumulative %

Excellent 11 17.2% 17% 17%
Good 9 14.1% 14% 31%
Minimal 30 46.9% 47% 78%
Moderate 14 21.9% 22% 100%
Grand Total 64

Tabd eConstructive Responses (Ado

m Excellent
m Good
Minimal
Moderate
FigakeAdopti on odhaR
Among the original 66 valid participant s
Notabl vy, al most hal f of t hem, accounting foc
observed only very mini mal adoption of risk
Anot her significant portion, constituting 2
moder ate | evel of i mpl ementation of ri sk m:

individual s expressed experiencinlgntariggoidnaght

17% or 11 respondents shared that they had
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management practices. These diverse response

management adoption within the participant p

ndaSkadNBYSylG 2F t NPl Oa@dS wSaLRya

To assess proactive responses, we eval u.
participants' reactions to wunforeseen risk
hypot heti cal scenario presented in Section
assigned a score with a maximum of 10, as de
To facilitate interpretation and align with
classify these scores i retd afbedr edataesg oreiregs .mi
moderate, 4 to 7 as good, and 7 to 10 as exc:t¢
responses is provided below for reference.

Proactive _ .

Frequency Frequency % Valid % Cumulative %

Responses

Minimal 30 45.5% 45% 45%

Moderate 20 30.3% 30% 75%

Good 13 19.7% 20% 95%

Excellent 3 4.5% 5% 100%

Grand Total 66

Tabd:e Proactive Response

I n this section of the questionnaire, al |l
options to skip the questions. Among these
i ndividual s, obtained only a mirneipmaels epnrta ancgt i
or 20 individual s, achieved a moder at e sc
demonstrated a good proactive score, while a

with an excellent score i hl adhtern at esesploer s ds :
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participants'’ proactive scores and provides

hypot heti cal ri sk scenari os among the survey

= Minimal
Moderate
m Good

m Excellent

FigaBe Chart of Proac

n®dmaSlIadaNBYSyid 2F wial alyl3aSySyi

The cruci al i ndependent variable under e
knowl edge of risk management. The measur emen
initial research question (RQ1) and recsle@ds ck
inquiries. To gauge this knowledge, particip

unaware that their knowledge was being teste

AppenAdi, x was empl oyed, wi t hcoa e maxXi nmuOn aFcdri e
understanding and subsequent statistical an:
groups that align with other variables. Scor

those between 2 anat e, aa er amge i adfe rde dt omo7d eirs |

above 7 are regarded as excellent.

The frequency distribution of behewaeffsecarnes

comprehensive view of the participants’ Know
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E:ﬂowledge Frequency Frequency % Valid % Cumulative %
Minimal 39 59.1% 59% 59%
Moderate 15 22.7% 23% 82%

Good 9 13.6% 14% 95%
Excellent 3 4.5% 5% 100%
Grand Total 66

Tabnh eRM Knowl edge

The questions designed to assess Trisk m

positioned in Section 4 of the questionnaire
to skip these questions, al |l 66 pearstpiomiseant
reveal ed that a significant majority, const.i
knowl edge in the realm of risk management . A
persons, demonstrated a modesrntagt ea Isemadll eaf gk
equi val ent to 9 individual s, exhibited a go
Surprisingly, only a mini mal fraction, comp

participants, di s plnaoywel de dagre d xnc etlhlee nstu rlveewe | T

m Minimal
Moderate
m Good

m Excellent

Fi gade Chart of
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l ight on the distribution of participants' I

the study.

r'4 r'4

ndgSdey3d /2NNBtle2y 683688y GKS =

I n the examination of each hypothesis wit

utilizing SPSS. Given that our relationships
as ordinal, mar ked -rboyr nmaulmeyr oduids tonuia il w tiedr g5, @ wOnN
size is relatively small, we opt for the Spe
bet ween variables. This ch-binearsnmadeetofac
the ordinal natuce of outl|l deta, @mhd phessmal
the statistical robustness provided by the S

noytddioyd / 2NNBftoa2y .8iG68S8Sy | R2Lb2y 2

We have assessed and categorized the ad
constructive responses in Section 4.5 of th

project delays on a scale of 0O to 10erempl o

score signifies more del ays. For i nstance,
del ayed, O when none are delayed, 6 when mol
hal f are del ayed. Subsequently, twe eamplooye t

relationship between risk management adoptio

This will i nvolve assessing Hypothesis 1,
management practices is directly |linked to t
directly addresses Research Quedsetriiovne d4 .f rTohme

SPSS analysis is presented below for examina
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Correlations

RM Adoption Delay Inverse

Spearman's rho  RM Adoption Correlation Coefficient 1.000 355
Sig. (2-tailed) . .004

N 64 64

Delay Inverse Correlation Coefficient 355 1.000

Sig. (2-tailed) .004 .

N 64 66

** Correlation is significant atthe 0.01 level (2-tailed).

Tab8 e RM Adoption vs Proj

The Spearman correlation -waledd iacfi elm.t0q4.,ho
sampl e size f(o\) tohfe 6t4waa nvda r6i6abl es being analy
positive monotonic relationship between the
indicates that as the values of one variabl
increase as well, foll owalhge aomobo®@haiicsplele
used significance | evel of 0. 05, i ndicatin
significant.

Findings:

Strength of Rel atcioomsehiag: olmhe ogdarcmemt of C

strong relationship. l't's i mportalntt a ol ,noared
value of 0.355 indicates a positive and mean
Direction of Relationship: The positive sigr
monotonic relationship. As one variable incr
but the relationship i s enloatt inoenc eisss abreiclayu slel nwe

inversed scoring for del ay.
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Statistical Sviagl nuief iocfa nOc.e0 0 4T hies pl ess than the

|l evel of 0.05. This suggests that the observ

chance alone, providing evhdenoerebatepact t
The scatter plot for the same is given bel ov
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Figabe Scatter plot of RM

noydSEi oy 3 [/ 2NNBflta2y . Si46SSy wa Yy246f S

Thipsocess involves testing Hypothesis 2,
Question 2 (RQ2). The evalwuation of proactiyv
this chapter, whil e the measurement sefl 1 nsk

Section 4. 7. The correlation matri x about t h
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Correlations

Proactive Score

Responses Knowledge
Spearman's rho Proactive Responses Caorrelation Coefficient 1.000 470"
Sig. (2-tailed) . <.001
N 66 66
Score Knowledge Correlation Coefficient 470" 1.000
Sig. (2-tailed) <.001 .
N 66 66

** Correlation is significant at the 0.01 level (2-tailed).

si z

coe

coe

of

c ha

und

Tab9:e RM Knowledge vs Proac

The examination of both ProaoviovVeeBesapacms
e of 66 participants. The statistical an
fficient of O0.470, a c evaampuaen ioefd Ob.y0 Oal . h iTghh
fficient suggests atceouibcst asssioal atainan phe!
i abl es. Il n simpler terms, the positive cc¢c
active responses, there tends to be a ¢
agement knowl edgef f iThieertorofel @t 4060 signi f

ationship, affirming that these two aspec

The statistical signifvalamee, r aisnfidd exat &
the observed correlation. Essentially, t
nce i s minimal. This statibBtscabugegésati o
ividuals who actively engage in proacti v:

erstanding of risk management practices.

ength of Relationshi p: The Spearman cCcoOrr e

strong positive monotonic relationship be
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Direction of Rel ationshi p: The positive si g
RM Knowledge tends to increase as well, foll
Statistical &iagmuiefiodamc®d®0l1lThes el l bel ow the

of 0. 05. Thi so bisnedrivceadt ecso rtrhealta ttihoen i s st ati st

the relationship is unlikely to have occurre
|l nterpretation: The statistically significar
Knowl edge implies that i ndividuals with hig

possess greater knowl edge of ri snks manag etmee
expectation that a deeper understanding of

responses t o unf or eseen events.

The scatter plot for the same is given bel ow
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FigaBe Scatter Plot of RM Knowl edge
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We have previously detailed the methodol
knowl edge and adoption. Now, |l et's examine t

to understand the relationships between thes

I n the examination of the variables RM Kr
based on a sample size of 66 for RM Knowl ed
correlation analysis yielded a substgahnlty al (

signi fviadaret og 0.001. Let's delve into a det:

Correlations
Score

Knowledge RM Adoption

Spearman'srho Score Knowledge Correlation Coefficient 1.000 570
Sig. (2-tailed) . <.001
N 66 64
RM Adoption Correlation Coefficient 570" 1.000
Sig. (2-tailed) <.001 .
N 64 64

** Correlation is significant atthe 0.01 level (2-tailed).

TabllGe RM Knowledge vs Construct

Findings:

Strength of Rel ationshi p: The Spearman corr

positive monotonic relationship between RM K

Direction of Relationship: The positive sign

is a tendency for higher | evels of RM Adopti
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Statistical &iagmuief iodamc®d®0l1lThes wwell bel ow the

of 0. 05. This indicates that the observed co

the relationship is unlikely to have occurre
|l nterpretation: The statistically significa
Adoption implies that individuals with a gr e
are more |ikely to adopt those tpircarcttiltets.a T

knowl edge of risk management contributes to
noydSiaioy3d / 2NNBflta2y . Si6SSy tNRTFSaaAz2
FYR t NBI Oa9S wSalLRyasa

Il n this ansadryutiisni zwengarHy pot hesis 3 (H3),

professional experience plays a role in infl
responses to project delays. This concept of
the nofmbgears wor ked; It encompasses a mi X

di fferent solar projects.

To operationalize this, we have graded t
assigning a maximum score of 10 to individua
those with -Bxprojieatce, ian® 2 f orr 2t hporsoej ewcittsh.

Correlations
Project Score

Diversity Proactive_MNew Knowledge
Spearman's tho Project Diversity Correlation Coefficient 1.000 46 240
Sig. (2-tailed) . <.001 .052
N 66 66 66
8 Proactive_New  Correlation Coefficient 416 1.000 480"
Sig. (2-tailed) <.001 . <.001
N 66 66 66
Score Knowledge Correlation Coefficient 240 480" 1.000
Sig. (2-tailed) .052 <.001 .
N 66 66 66

** Correlation is significant at the 0.01 level (2-1ailed).

Tabllte Project Diversity vs Proactive |
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e ensuing Spearman' s abovwewillalt i oenr vimeata s xt, h g

rther discussions and anal yses.

the examinati-®nojodctt hEEx pvearriieanbclee,s Pr oact i
owl eadge with a sample size (N) of 66, the

'l owi ng results

oject Experience and Proactive Response:

e Spear man correlati on coefficient (rho)

Sponseanibse tOa.s4slebcail autee dT dpi 8. 0 eéads to the foll

rength ofThRelcaotriroenlsahtiipon coefficient of O.

notonic relationship between Project Exper

e diokdbtRebati Dmshppsitive sign implies th

(@]
—

eases, there is a tendency for higher Pr

notonic pattern.

atisticaTheilgoaw upecafc®:. 001 indicates that
gni ficant, suggesting that the observed r e
ance.

terpietdatvidmal s with more project experi e
oactive responses to unforeseen events. T

perience contributeandbiagpponagécivechabplren

oject Experience and RM Knowl edge:

e Spearman correlation coefficient (rho) b

. 2a4n0d et as s evcailauteedTbp 6. 882. be expl ained as fo
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Strength ofThRelcadriroenlsantiipon coef ficient of 0.

positive monotonic relationship between Pr o]

The dioft bReloamt i Dmes hppsitive sign indicates
i ncreases, there Iis a tendency for higher R

monotonic pattern.

StatisticallfTh& ghudi oan®e 052 is slightly abo

threshold of Ot.h0e ,o bssuegrgveesd icnogr rtenlaatt i on I s ma

z
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Project Diversity Proactive_New

Figafie Scatter plot of Project EX

|l nter pWbht hei bhe correlation is positive, I nc

experience tend to have higher ri sk manageme
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mar gi nal significance. Further exploration

insights into this relationshinp.
The scatPro] pé¢otEXpPer i enc el agamgdovihnowvwet | ¥,

this analysis provides a definitive response
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/| KI LI5S NMIOm2a 4 A 2y &

Thchapgptxed or eewotihndpi c@aéali ons of the researcl
the preceding chapter, serving as a seamles
chapter. Additionall vy, it explores the st uct
i mpr ovement ,eagracphs, iunn ttohuec hreedcs f acets within t|
study's overal/l significance. Furthermor e, [

endeavour s

PpOPwWSHBENI R AYLIX AOFea2ya 2F (GKS & dzF

This investigation uncovers nodadtler i nslia
projects in Kerala and their integration of
respondents being engineers (59%) wietlhaysver
persist, with more than half of the projects
participants have engaged in over 5 solar p

underscores the prevaleatprejap¢cty. of project

Further more, the study hiigahliilgeh ttsh ea mmag toer
participants are seasoned engineers with sut
ri sk managemesntt eprracrtaiicness nomi mal .n aAbyozuetd 7d00%
not sufficiently embrace effective RM pract.i
underscores t he urgent need for compr ehen

interventions to enhance theyi mplementation

Similarly, the study sheds | ight on the i
participants, which is unexpected considerin
the analysis section 4.7 reveal mihaitmal9 %RM f

knowl edge, and another 23% have only a mode
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mmedi at e attention and corrective measur es

Resea

const

rch Queisatsiscers si ngR®h)e current | evel of
management practices among mi dsldlearand

ruction projects in Kerala.

e statistically significant and moder a
ement adopti ofnr oann da n@ar gjseismpsiciedtsa yoh a4t ., 8 .
et , there is evidence ofSianceeebawpbadha
se grading system for project del ays, \
cts being delayed and a minimum score
ngs revealed a str onggagedt icrog stilsate nas pfo
adoption of risk managemeihinapriwiatsh ce s,
Sobdwabbemph@&B8Byes that a proactive risk
ces project effici-eacypm bougamil sathdasmdIr i1
i es that encouraging all companies to ma

ices could contribute to minimizing pro

e anal yssxicdrieovre a4 .s8 .a2 meani ngful and st at
| ati on between Proactive Responses and

standing risk management @Ghapgmaceand nWd

2003) highlight the connection between effe

@t éajd escotr.r esponds with Schwalbe's (2018)

dopting a proactive r i sk vneasn apgreomeenctt aepfpfriocaic

ontributesmtor §@migz aTthiiosn ail mprl g sensi ztehhacte nos or

ng to enhance proactive responses could

ri sk management practices among their per
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in risk management knowl edge may positivel

proactively to unforeseen events.

The analysis in 4.8.3 reveals a meaning
correlation between RM Knowledge and RM Ad:
understanding risk management prTahatbiiwgmshi n f
the r é&% a@dadfolgtksialnlds dviWe b ayy ert h(a2t0O Ournder scor es t h
bet ween effective risk managementOrgmdcitzae i an
or projects aiming to enhancecednecaulogpt cons
investing in improving the knowledge of ri s
This correlation suggests that an increase

influence the adoption of risk management pr

The anal ydsriesveiah s 4.a8 . meani ngf ul and stat.i

correl atiPomjlet weesRjireraicdancvee Redeo®msering the

of projecinexepepoeacteigvel yr itsokemnnfishr eseenp ! i e
ooganizations can | everage experienced indiywv
management . Training progr ams coul-@ordmnlp has

experiences to enimakeagproactive deci sion

I n the second analysis within section 4.
independent variabl es: Project Experience an
examine correlations between indepremdleati ovm
supports the notion that both wvariables ar ¢
observed indicates that there i s only a mini
ot her . l't's neobéewert whnithBat!| tcpammopyn!|l gb aused t

0. 05, does not provide enough evidence to c
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This resul t reinforces the common understand

in project management, complementing the the
I n simpler terms, the findings affirm theé
necessarily correlate strongly with a higher

application of project managemetntofs ktiHd st haepopr
understanding of ri sk management concepts.

experience aligns with conventional wisdom i

pPy AYAlGlrea2yad 2F { (dzRe
The study faced | imitations primarily due
geographic area and a narrow sector, namely

a minute fraction of the extlkewonsi pet éntei al loy

the generalizability of the findings to the
note that the aspects and factors investig
replicating the gsstudry iimdudsitfrfieerse,ntt hseetrtdlne v a

solar projects remains uncertain.

Anot her constraint i nvolved the constrai
compl eti on. The challenge |l ay in reaching a
scattered across various projects wWidrhiln6a he
samples to achieve a 5% margin of error and
obtained, of which 66 were deemed valid for
error, reaching 9 .F5J Grdeed sA wil lalr getrr staengp | ien sti lza
yielded a more precise and robust correl ati
statistical skills of the student researche

techniques | i ke m©¥detasten andl g ecsd seANent s



85

Margin of error: 9.57%

This means, in this case, there is a 95% chance that the real value is within £9.57% of the
measured/surveyed value.

Confidence Level:(?) | 95% v
Sample Size:(®

Population Proportion:(?) | 25 %

Population Size:(| 403 Leave blank if unlimited population size.

FigdaBe New Margin of Error [ S

pPa 20Sy@8ydzSa F2N) CdziidzZNF wSa S| NOK

Thi s roefsfeearrsc hsever al potential avenues fo
Generalization Across Construction Sectors:
derived from solar projects in Kerala can be
i ndustry. Explore i f similar tpyaptetseronfs caonnds tcr

projects.

Comparative Anal ysi s: Conduct a comparative
construction projects to identify specific
effective or chall enging in each cseptCént. T

specific strategies.

Geographical Expansi on: Extend the geograph
regions or countries. |l nvestigate if regio

management practices and project outcomes in
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Enhancing Sample Size and Methodol ogy: Addr

conducting a more extensive and comprehens

participants across di ver se projects. Thi s
geer al i zability of the findings.
Advanced Statistical Anal yses: Expl ore adval

anal ysis, ANOVA testdgesots itodamewvedendteepamplie

bet ween variables and uncover potenti al mo d e
CrobBissci plinary Research: Coll aborat e wi t h
sociology, psychology, or organizational beh

factors influencing risk management adopti on
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Il n summary, this
pubd$deéct or sol ar

projects i

practices. Despite most

i nvestigation
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YR wSO02Y
has unvei

Kerala, particul

respondents being se

in over hal f of the sol ar emrgej enittshi inn dtehres cso
revel ation that 70% of projects |l ack effect
training initiatives and manageri al i nterven

Surprisingly, the study exposes a gap 1in

their extensive
59% possess mini mal

and corrective

Moving to the
significant and
project delays. This
tend to
correlation does not

project del ays.

Qur second hypothesis

bet ween Proactive
understanding
coul d

proactive responses

Further mor e, our third

bet ween RM Knowl edge and

experience.
RM knowl edge.

measures to bridge this

hypot heses,
moderately strong
i mpl i es

decrease. Whi |l e t

i mply

(H2)
Responses

RM practices

hypot hesi s

The findings, ad
eT haitst eennt pi hoal

knowl

our first hypot
positive ¢
t hate sas pfriorjmescte
s correlation s

causation. Ot her

was al so S ub e

and RM Knowl edq

n fostering proa

consider investing

(H3) r

RM Adoption. This
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practices in fostering their effective adop:
may positively influence the adoption of RM

However, the weak correlation between P
suggests that these variables are generally
management skills, as indicated by Pred ect E
from the theoretical understanding of RM con
field.

Il n recognizing the Iimitations of the stu
and the small sample size are acknowl edged.

of findings to the broader comter @dtsioon mprad u
sample size and margin of error, highlightin

and extended durations.

Il n conclusion, this research not only un:ct
pubd$eéct or sol ar projects i n Kerala but al s
relationships proposed in our hyip®s hesesxplt

these dynamics across diverse construction s

comprehensive understanding of RM adoption a

cdPwSO2YYSYRIa2Yy A

As our research journegedtnadro sdleardymraani e

unf ol ds, it's clear that bridging gaps in R
sector's success. Drawi ng insights édom oL
recommendations ai med at fortifying the 1ind

These recommendati ons encompass a holistic a



89

coll aboration, and practical strategies to p

explticnrese actionabl e suggestions designed to

in the unigue context of Kerala's solar cons

l1.Comprehensive Training Programs: Il nitiat
professionals involved in solar projects,
(RM) knowledge and the practical i mpl emen
2.Continuous ProfesskEmaonalr apeved optmemt ous

devel opment by providing opportunities fo

advancements in RMspeaicticeknawldedgeustry
3.Promot eFu@rcas ©nal Coll aboration: Foster |
manager s, and ot her project stakehol der s

incorporating diverse perspectives and ex

4 Establish RM Guidelines: Devel op and i mp
sol ar projects, providing a structured f
assessment, and mitigation.

5.Regul ar Ri sk Awareness Workshops: Conduct
of potenti al ri sks among project t eams,

detection and prompt responses.

6.l ntegrate RM into Project Planning: | nt eg
of project pl anning, ensuring that risk
project |ife cycle.

7.Periodic RM Audits: Conduct periodic auc
practices in ongoing projects, identi fyli

corrective measur es.
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I n conclusion, the i mplementation of t he

significantly enhanscecttohre sroelsairl ipernccjee cotfs piunb |

ongoing professional devel opment , f osRtMer i ng
practices into project pl anning, the indust
uncertainties. Embracing a proactive approac
in the success of individualg projescti $ emait aald
construction sector. As professional s, orgart
these recommendati ons, we pave the way for

projects in the future.
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1/2/24, 6:57 PM Survey of Risk Management Practices in Solar Projects

Survey of Risk Management Practices in
Solar Projects

This survey is designed to understand how well your company is managing risks in your
projects. As part of my studies at Dublin Business School, it's important for me to gather
this information. Please be assured that any information you provide will be completely
anonymous and will not be used on an individual basis. This survey can be completed
within 4 to 8 minutes of your time.

* Indicates required question

1. Email*

2. Would you like to Read More details?
Please select 'No' if you would like to skip the information page.

Mark only one oval.

) Yes

) No Skip to question 3

Survey Details

Aim of the Research

This survey aims to get an understanding of the current level of adoption of risk management
practices in solar projects in Kerala. It is expected to give light on undergoing issues delaying
the projects at the bottom level. So, the effectiveness of project management practices as
well. This data can also be utilized to modify or develop further risk management plans.

Risks and Benefits of Taking Part in this study

In addition to providing much-appreciated assistance to the student researcher (me) , the main
benefit of taking part in this study will be your contribution to academic research, which aims
to expand knowledge and generate new insights. There will be no risks posed to you as a
participant in this study, either physical or psychological, beyond what is normally expected of
day-to-day activities.

https://docs.google.com/forms/d/1gPX3-7AIHNPI3wJ32F55vuZT711c0tsY Yue12pUfXes/edit 113
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Data Protection

The data you provide as part of this questionnaire/study will be fully anonymous. I will not
gather any direct personally identifying information about you or anyone close to you. Your
data will be collated into a larger dataset and analyzed at the group rather than the individual
level. Your data will only be used for academic purposes and will not be shared with anyone for
commercial purposes.

Contact Details

If you would like to ask for any more clarification or information regarding this study, please
contact me at 10628462@mydbs.ie or through WhatsApp at 09947559475.

My supervisor can be contacted at neeraj.jha@dbs.ie .

Your Consent

I understand that | am not obliged to take part in this study and that my participation in the
study is entirely voluntary.

| understand that | am free to withdraw from the study at any time or refuse to answer any
guestion without the need to provide a reason and without fear of negative consequences.

| understand that my responses will be anonymous.

| understand that | will not benefit directly from participating in this research.

l understand that | am free to contact any of the people involved in the research to seek further
clarification and information.

| understand that this survey form will be retained for some time until the exam board confirms
the results of the dissertation.

| confirm that | have had the purpose and nature of the study explained to me in writing and |
had the opportunity to ask questions about the study.

| confirm that | have read and fully understood the information provided and the statements
above.

Consent
3. Would you like to give consent to take part voluntarily in this survey? *

Assure you that your data will be kept confidential and will not process
individually. For more details please go back and select 'Yes'.

Mark only one oval.

) No Skip to section 25 (Thank you for your Response!)

) Yes

General Information

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsYYue12pUfXes/edit 213
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4. 1. Name*

5. 2. Please indicate your designation? *

Mark only one oval.

() Technician

) Supervisor

() Engineer
() Manager

() other

6. 3. How many years of experience you have in solar projects? *
Mark only one oval.
o2
(D25

C )50

) more than 10

7. 4. Please indicate the number of solar projects you have experience with? *

Mark only one oval.

Jlor2
)35

) more than 5

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit

313

99
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8. 5. Out of your experience how many projects among them had passed the initial *

deadline (delayed)?
Mark only one oval.

) All

) More than Half
() Less than Half

) None

Project Delays

In this section, | would love to ask simple yes or no questions to know how your
firm handles project delays and your experience with it.

9. |. Do you have any experience working on delayed projects? *
Mark only one oval.

) Yes

JNo  Skip to question 14

Project Delay Questions

4 Questions.

10. 1. Do you know what caused the delay? *

Mark only one oval.

) Yes

) No

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit

413

100
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11. 2. Did you have given any plan to handle the situation prior to the incident? *

Mark only one oval.

) Yes

) No

12. 3. Did you have to document the incident and actions taken in any given
format?
(Question is not about the routine reporting to the superiors by email)

Mark only one oval.

) Yes

) No

13. 4. Have you ever felt like the solution/response was already given, it might
have saved a lot of time, instead waiting for approval to do the necessary
actions.

Mark only one oval.

) Yes

) No

Material Delay

14. 1. Have you experienced project delay due to material delay/ supply ¥
disruption?

Mark only one oval.

) Yes

JNo Skip to question 18

Material Delay Questions

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit 5M3

101



1/2/24, 6:57 PM Survey of Risk Management Practices in Solar Projects

15. 1. Have you given a plan to handle the situation ahead of time? *

Mark only one oval.

) Yes

) No

16. 2. Has your office contacted you before the incident and told you about the
issue and when it would be resolved?

Mark only one oval.

) Yes

) No

17. 3. Have you ever asked to document it properly?

Mark only one oval.

) Yes

) No

Worker Shortage Delay

18. 1. Have you ever experienced project delays due to worker shortages? *

Mark only one oval.

) Yes

JNo  Skip to question 22

Delay due to Worker shortage Questions

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit

6/13
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19. 1. Have you given a plan to handle the situation ahead of time? *
Mark only one oval.

) Yes

) No

20. 2. Has your office contacted you before the incident and told you about the
issue and when it would be resolved?

Mark only one oval.

) Yes

JNo

21. 3. Have you ever asked to document it properly? *

Mark only one oval.

) Yes

) No

Hypothetical Scenario

In this part, | would like to see your thoughts on a simple hypothetical scenario as part of
the research. Kindly respond to the 4 questions below.

Imagine a large-scale solar construction project that is underway in a coastal region
known for frequent tropical storms and heavy rainfall. The project involves installing
solar panels across a vast area, and the construction site is subject to potential
flooding, strong winds, and other weather-related risks. The local authority issued a
strong wind warning.

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit 73
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22. 1. What do you do first? *

Mark only one oval.

) Contact the higher office

() start the evacuation

(__) Follow the emergency shutdown procedures

23. 2.  \What would be the best option to minimize the risks? *

Mark only one oval.

() schedule construction activities during the summer season
: Develop and implement a comprehensive weather monitoring plan

(") Use strong structures and support for the solar panel installation

24. 3. Do you think it is necessary to do a site visit soon after receiving the i
warning?

If so, what would be the point?

Mark only one oval.

(") Not necessary
() To mark the assembly point

) Identify loose and unsecured items.

25. 4. Do youthink it is necessary to document the action taken for future &

improvements? If not, why?

Mark only one oval.

) Yes

) No. We report to higher officials. They will take necessary action.

() No. We only need to document it for insurances purposes if necessary.

() No. Other reasons.

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit 813
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Risk Management

In this section, | would love to ask a few questions to know how your firm handles
risk management and your thoughts on it.

26. 1. Are you familiar with Hazard Identification? *

Mark only one oval.

) Yes

JNo  Skip to question 28

Risk Management Questions 1A

27. 1A. What is more correct in hazard identification? *

Mark only one oval.

) Classifying a hazard after its occurrence
(") Evaluating the hazard severity

() Recognizing potential safety concerns

Risk Management Questions 2 of 6

28. 2. Have you ever used the Risk register at your work site? *

Mark only one oval.

) Yes

JNo  Skip to question 30

Risk Management Questions 2A

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit

9M13
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29. 2A. Where to look in the risk register if a risk is triggered? *

Mark only one oval.

) Mitigation plan
) Impact of the risk

) Contingency plan

Risk Management Questions 3 of 6

30. 3. Do you know what residual risk is? *

Mark only one oval.

) Yes

) No Skip to question 32

Risk Management Questions 3A

31. 3A. What is correct for residual risk?

Mark only one oval.

) The risks that can be avoided in a project
) Risks remaining even after the mitigation

() The risks missed to notice early

Risk Management Questions 4 of 6

32. 4. Areyouaware of your risk management plan at your site? *
Mark only one oval.

) Yes

) No Skip to question 34

Risk Management Questions 4A

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/edit

1013
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33. 4A. What is not there in that plan?

Mark only one oval.

) Mitigation
) Cost

) Response

Risk Management Questions 5 of 6

34. 1. Have you ever been part of a furnishing “lesson learned” from your
current/previous work?

Mark only one oval.

) Yes

~_JNo  Skip to question 36

Risk Management Questions 5A

35. What is the benefit of furnishing ‘lesson learned'?

Mark only one oval.

D Giving feedback for future projects
) Documenting project challenges to defend project delays.

) Documenting the success stories to add to the firms profile.

Risk Management Questions 6 of 6

36. Can you differentiate contingency planning and crisis management? *
Mark only one oval.

) Yes
) No
Skip to section 24 (Thank You for Taking the Time to Complete the Survey!)

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsYYue12pUfXes/edit
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Risk Management Questions 6A

37. What is best to describe contingency plan vs. crisis management?

Mark only one oval.
) Preventing impact of risks vs. responding to risks
) Avoiding risks vs. monitoring risks

-Qfm;: Documenting risks vs. analysing risks

Thank You for Taking the Time to Complete the Survey!

Thank you so much for your help. Your assistance has been invaluable to a scholar on
their journey to completion.

Thank you for your Response!

Your Consent is mandatory for taking the responses. | would like to request you to
reconsider your decision before ending the survey by clicking submit button below. If so,
kindly go back using the back button below.

This content is neither created nor endorsed by Google.

Google Forms

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsYYue12pUfXes/edit

12113

108



1009

l LIWSYRAE ! HY {dNBSe {dzYYI NBE { KSSi

1/2/24, 6:36 PM Survey of Risk Management Practices in Solar Projects

Survey of Risk Management Practices in
Solar Projects

72 responses

Publish analytics

Would you like to Read More details? ||_:| Copy
Please select 'No' if you would like to skip the information page.

72 responses

® Yes
® No

Aim of the Research

Risks and Benefits of Taking Part in this study

Data Protection

Contact Details

Your Consent

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUiXes/viewanalytics 119
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Would you like to give consent to take part voluntarily in this survey? |_|:| Copy
Assure you that your data will be kept confidential and will not process
individually. For more details please go back and select 'Yes'.

72 responses

® No
® Yes

General Information

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsYYue12pUfXes/viewanalytics 219
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1. Name

69 responses

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsYYue12pUfXes/viewanalytics 319
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2. Please indicate your designation?

69 responses

Survey of Risk Management Practices in Solar Projects

@ Technician
@ Supervisor
@ Engineer
@ Manager
@ Other

3. How many years of experience you have in solar projects?

69 responses

® 02

® 25

@ 510

@ more than 10

4. Please indicate the number of solar projects you have experience

with?

69 responses

@®1or2
@35
@ more than 5

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsYYue12pUfXes/viewanalytics

I8 copy

O copy

IO copy
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5. Out of your experience how many projects among them had passed
the initial deadline (delayed)?

69 responses

@ Al
@ More than Half

@ Less than Half
A =

Al
14 (20.3%)

Project Delays

I. Do you have any experience working on delayed projects?

69 responses

@ Yes
@® No
Project Delay Questions
1. Do you know what caused the delay?
61 responses
@ Yes
® No

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/viewanalytics

O copy

D copy

IO copy
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2. Did you have given any plan to handle the situation prior to the
incident?

61 responses

@ Yes
@ No

Yes
14 (23%)

3. Did you have to document the incident and actions taken in any given

format?
{(Question is not about the routine reporting to the superiors by email)

61 responses

@ Yes
® No

4. Have you ever felt like the solution/response was already given, it
might have saved a lot of time, instead waiting for approval to do the
necessary actions.

61 responses

@ Yes
® No

Material Delay

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/viewanalytics

O copy

IO copy

IO copy

8/19
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IO copy
I.  Have you experienced project delay due to material delay/ supply
disruption?
69 responses
® Yes
® No
Material Delay Questions
IO copy
1. Have you given a plan to handle the situation ahead of time?
62 responses
@ Yes
® No
O copy

2. Has your office contacted you before the incident and told you about
the issue and when it would be resolved?

61 responses

® Yes
® No

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsYYue12pUfXes/viewanalytics 919
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3. Have you ever asked to document it properly?

62 responses

@ Yes
® No

Worker Shortage Delay

I.  Have you ever experienced project delays due to worker shortages?

69 responses

@ Yes
@ No

Yes
53 (76.8%)

Delay due to Worker shortage Questions

1. Have you given a plan to handle the situation ahead of time?

53 responses

@ Yes
® No

18.9%

a

https://docs.google.com/forms/d/1gPX3-7AIHNP93wJ32F55vuZT711c0tsY Yue12pUfXes/viewanalytics

O copy

IO copy

IO copy

10/19
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