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ABSTRACT 

In the construction industry, changing legal environment and higher complexity of 

projects are exposing organizations and projects to higher risks. Simultaneously, there 

has been significant growth of literature on risk assessment tools and risk 

management frameworks. However, the industry shows low adoption of these tools 

and frameworks. A major reason for this low adoption is that the knowledge on risk 

management is largely founded on opinions of practitioners, without adequate 

attention to actual industry practices and factual project details. Such paradigm has 

created a gap between research and practice on risk management. This gap also has 

significant implications such as inability of risk models to provide cost implications of 

risks, and inability to provide prescriptive risk mitigation measures at project-level. 

Therefore, this thesis is set in the premise that existing knowledge on risk 

management needs to be augmented with research aligned to the actualities of 

construction projects to make research more useful. ‘Actualities of construction’ 

signifies observations grounded in industry practices and factual details instead of 

exclusive reliance on subjective opinions of practitioners. 

The goal of the research is to develop a Project-level Risk Management 

Framework (PRMF) that identifies, evaluates, and suggests mitigation measures for 

risks in construction projects. To achieve this goal, four project objectives of ‘risk 

identification’, ‘risk assessment’, ‘investigation of risk interdependence’, and 

‘development of PRMF’ were defined. 

To align the goal of the research with the actualities of construction projects, 

the research has undertaken inductive inquiries. In inductive inquiry, research 

methods are gradually guided by the observations from data. Various sources of 

factual project data and actual industry practices that could be used for risk 

management research were explored. Then, three research approaches were adopted– 

content analysis of claim documents to analyze risks from past projects, case study of 

ongoing projects to analyze risks in present projects, and opinion-survey among 

experts to analyze risks in anticipated future projects. Together, these three 

approaches provided a unique coverage on risks from past, present, and future 

projects as well as methodological diversity. For the first two objectives, viz. risk 
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identification and risk assessment, in all three research approaches were used in 

parallel. Subsequently, their findings were consolidated for analysis in the third and 

fourth objectives. 

In the opinion survey approach, a questionnaire survey was done with 32 

internal and 22 external risks to identify critical risks. The questionnaire measured 

‘likelihood of occurrence’, and ‘degree of impact’ on four project objectives of Time, 

Cost, Scope, and Quality. Critical risks were shortlisted corresponding to ‘moderate 

likelihood and moderate impact’ resulting in 22 internal risks and 12 external risks. 

Relative priorities assigned by different stakeholders to four project objectives and 

trends of risk assessment under these project objectives were also analyzed revealing 

valuable insights. 

The case study research covered in-depth investigation of risk management in 

nine ongoing projects located across India. For each project, a case study report was 

prepared by analyzing data from four sources; viz. project documents as primary 

source, interviews of site executives for undocumented information, site photographs 

as direct observations, and archival records. These nine case studies provided valuable 

observations and insights about risk management practices for formulating PRMF. A 

unique opportunity of two very similar case projects with different contractors helped 

in exploring the role of contractors in risk management at the project-level. 

The content analysis research was conceptualized on the integration of 

literature on risk management and claim management, which revealed a causal 

relationship between risks and claims. Potential of this relationship was demonstrated 

by developing a Claim-based Risk Assessment Model (C-RAM) using techniques of 

content analysis over 28 settled arbitration case awards. Research findings revealed 

new parameters to quantify patterns of occurrences of risks, and their cost 

implications as fractions of contract sums. 

Subsequently, the critical risks from the three research approaches were 

compared which revealed that critical risks from past, present, and anticipated future 

projects converge and exhibit perpetual nature. Further, interdependence among risks 

was analyzed using a second-round questionnaire on 21 consolidated critical risks 

using techniques of Cross Impact Matrix-Matrix Multiplication, and Interpretive 

Structural Modelling. These analyses provided a better understanding of driving, 
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dependent, and hierarchical structure of risks in a project. These observations were 

triangulated with the findings of case study and content analysis research to develop a 

‘strategic plan for risk management in projects’. 

Finally, the findings from all three approaches and existing literature were 

integrated to develop the PRMF and its three core components, viz. Risk Information 

Database, Risk register, and Risk Treatment Plan. Two additional components; viz. 

Vulnerability assessment and Heuristic model for scenario analysis of cash flow were 

developed to make PRMF comprehensive and more useful for the industry. 

Apart from the PRMF, the research contributes three significant theories to the 

body of knowledge. First, an elevated understanding of the role of contractors in risk 

management highlights that contractors are decisive factors differentiating the success 

or failure of a project. Risks both to a project and its contractors, should be considered 

in risk management. Second, risk and claims have a causal relationship, and claims 

can be visualized as cost implications of unmitigated risks in a project. This 

relationship will encourage an integration of risk management and claim 

management. Third, critical risks in construction projects are perpetual in nature. 

Hence alongside criticality, interdependence among risks should also be considered 

for developing a risk management framework. 

Overall, the thesis initiates a new paradigm in risk management research by 

demonstrating research methods aligning to the actualities of construction. It can be a 

milestone in bridging the gap between risk management research and practice. 

Keywords:  Case study, claim management, content analysis, contractor capability, 

cost implications of risks, risk assessment, risk interdependence, risk management, 

risk management framework, risk treatment plan. 

  



 

llkj 

fuek.kZ m|ksx ds fof/kd ekgkSy esa ifjorZu rFkk ifj;kstukvksa dh mPp tfVyrk] ifj;kstukvksa 

rFkk laxBuksa ds fy, vf/kd tksf[ke yk jgh gSA blh nkSjku tksf[ke ewY;kadu ds midj.kksa vkSj 

tksf[ke izca/ku <k¡ps ds vuqla/kku lkfgR; dh egRoiw.kZ o`f) gqbZ gSA rFkkfi] bu midj.kksa vkSj 

<kapksa dk iz;ksx fuekZ.k mn~;ksx esa dkQh de gqvk gSA bl izo`fr dk ,d izeq[k dkj.k ;g gS fd 

tksf[ke izca/ku ds vf/kdrj Kku dk vk/kkj dkQh gn rd fuekZ.k m|ksx ds is”ksojksa dh 

O;fDrijd jk; ij vk/kkfjr gS] vkSj okLrfod m|ksx i)fr;ksa vkSj ifj;kstukvksa laca/kh 

rF;kRed fooj.kksa dh vksj dkQh de /;ku fn;k x;k gSA bl rjg dh izo`fr us tksf[ke izca/ku 

ds vuqla/kku vkSj vH;kl ds chp ,d nwjh cuk nh gSA bl nwjh ds egRoiw.kZ fufgrkFkZ gSa] tSls 

fd& tksf[ke ekWMy dh tksf[ke ds ykxr laca/kh vuqeku esa v{kerk] vkSj izkstsDV&Lrj ij 

tksf[ke de djus ds mik; fu/kkZfjr djus esa vleFkZrkA blfy, bl “kks/k dks bl izlax ij 

fu/kkZfjr fd;k x;k gS fd tksf[ke izca/ku laca/kh orZeku Kku dks fuekZ.k dh *okLrfodrk ds 

vuq:i* <kydj] vuqla/kku dks vkSj vf/kd mi;ksxh cukus dh vko”;drk gSA *fuekZ.k dh 

okLrfodrk^ dsoy fo”ks’kKksa ds O;fDrijd er ij fuHkZj jgus ds ctk;] m|ksx ds rjhdksa vkSj 

rF;kRed fooj.kksa ij vk/kkfjr vuqla/kku dks n”kkZrh gSA 

 bl vuqla/kku dk y{; ifj;kstuk Lrj ds fy, ,d ,sls tksf[ke izca/ku <kapk (ih-vkj-

,e-,Q-) dks fodflr djuk gS] tks fuekZ.k ifj;kstukvksa esa tksf[keksa ds ewY;kadu] vuqeku] vkSj 

leu ds fy, lq>ko ns ldsA bl y{; dks gkfly djus ds fy, pkj vuqla/kku mÌs”;ksa dks 

ifjHkkf’kr fd;k x;k& tksf[ke igpku] tksf[ke ewY;kadu] tksf[ke ds vkilh laca/kksa dk fo”ys’k.k] 

vkSj *ih-vkj-,e-,Q-^ dk fodklA 

 vuqla/kku ds y{; dks fuekZ.k ifj;kstukvksa dh okLrfodrk ds vuq:i <kyus ds fy, 

;g vuqla/kku vkxeukRed tkap ij vk/kkfjr gSA vkxeukRed tkap esa vuqla/kku fof/k;ksa dks 

Øe”k% vkadM+ksa ds izs{k.k }kjk funsZf”kr fd;k tkrk gSA tksf[ke izca/ku vuqla/kku esa bLrseky dh 

tk ldus okyh ifj;kstuk ds rF;kRed vkadM+ksa vkSj okLrfod m|ksx i)fr;ksa ds fofHkUUk L=ksrksa 

dk irk yxk;k x;kA blds ckn rhu lEefyf[kr vuqla/kku i)fr;ksa dks viuk;k x;kA tSls 

fd& Hkwrdkfyd ifj;kstukvksa ds tksf[keksa dk fo”ys’k.k djus ds fy, nkok (claim) nLrkostksa 

dk fo’k;oLrq fo”ys’k.k (content analysis)] orZeku ifj;kstukvksa esa tksf[keksa dk fo”ys’k.k djus 

ds fy, py jgh ifj;kstuvksa ds ekeys dk v/;;u (case study)] vkSj fo”k’kKksa ds chp Hkkoh



 

ifj;kstukvksa esa tksf[keksa dk fo”ys’k.k djus ds fy, jk; losZ{k.kA bu rhu rjhdksa ls Hkwr] 

orZeku vkSj Hkfo’; dh ifj;kstukvksa ls tksf[keksa dh tkudkjh dk ,d vHkwriwoZ laxe izkIr gqvk] 

vkSj blds lkFk gh i)frxr~ fofo/krk Hkh izkIr gqbZA igys nks mn~ns”; esa “kkfey tksf[ke igpku 

vkSj tksf[ke ewY;kadu ds fy, rhuksa vuqla/kku n`f’Vdks.kksa dks lekukUrj :i ls iz;ksx fd;k 

x;kA ckn esa] muds fu’d’kksZa dks rhljs rFkk pkSFks mn~ns”;ksa esa fo”ys’k.k ds fy, lesfdr fd;k 

x;kA  

 fo”ks’kKksa ds er losZ{k.k n`f’Vdks.k esa egRoiw.kZ tksf[keksa dh igpku ds fy, 32 vkarfjd 

vkSj 22 ckg~; tksf[keksa ds lkFk iz”ukoyh losZ{k.k fd;k x;kA iz”ukoyh esa tksf[ke ds ^?kfVr 

gksus dh laHkkouk^ rFkk ifj;kstukvksa ds pkj mn~ns”;& le;] ykxr] dk;ZO;kfIr] vkSj xq.koRrk 

ds vk/kkj ij ^tksf[ke ds izHkko* dks ekik x;kA ^e/;e laHkkouk vkSj e/;e izHkko^ ds led{k 

egRoiw.kZ tksf[keksa dks pquk x;k] ftlds ifj.kkeLo:i 22 vkarfjd vkSj 12 ckg~; tksf[keksa dks 

xaHkhj ik;k x;kA bu ifj;kstuk mÌs”;ksa ds varxrZ fofHkUu fgr/kkjdksa }kjk iznÙk lkis{k 

izkFkfedrkvksa vkSj tksf[ke ewY;kadu ds :>kuksa dk rqyukRed fo”ys’k.k fd;k x;kA blls dqN 

ewY;oku varZn`f’V izdV gqbZA 

 dsl v/;;u esa Hkkjr Hkj esa fLFkr ukS ifj;kstukvksa ds tksf[ke izca/ku dh xgu tkap ds 

vuqla/kku dks “kkfey fd;k x;kA izR;sd ifj;kstuk ds fy, pkj L=ksrksa ls vkadM+ksa dk fo”ys’k.k 

djds ukS dsl LVMh fjiksVZ rS;kj dh xbZA bu L=ksrksa esa ifj;kstuk nLrkost dks izkFkfed L=ksr 

ds :i esa] vU; tkudkjh ds fy, fuekZ.kLFky ds dk;Zikydksa ls lk{kkRdkj] izR;{k fujh{k.k ds 

:i esa fuekZ.kLFky ds QksVksxzkQ] vkSj lkoZtfud vfHkys[k dks lfEefyr fd;k x;kA bu ukS 

dslksa ds v/;;uksa ls ^ih-vkj-,e-,Q-^ rS;kj djus ds fy, tksf[ke izca/ku izFkkvksa ds ckjs esa 

ewY;oku fVIif.k;ka vkSj varn`Zf’V izkIr gqbZA bu dsl LVMh esa] nks ,sls dsl LVMh Fks ftuesa 

Bsdsnkjksa dh fHkUurk dks NksM+ dj vU; lHkh fos”ks’krk,a leku FkhaA nks dsl ifj;kstukvksa ds brus 

vf/kd lekurk ds fo”ks’k volj ls ifj;kstuk&Lrj ij tksf[ke izca/ku esa Bsdsnkjksa dh Hkwfedk 

dh [kkst esa enn feyhA  

 fo"k;oLrq fo”ys’k.k (content analysis) vuqla/kku dh vo/kkj.kk] tksf[ke izca/ku vkSj 

nkok izca/ku ds lkfgR; ds ,dhdj.k ij vk/kkfjr gSA bl vuqla/kku ls tksf[keksa vkSj nkoksa ds 

chp ,d dkj.ko”k laca/k mtkxj gqvkA bl fj”rs dh laHkkouk dks n”kkZus ds fy, 28 r; 

vkfcZVªs”ku dsl vokM~Zl dh fo"k;oLrq fo”ys’k.k dk mi;ksx djrs gq, ,d nkok&vk/kkfjr tksf[ke 

ewY;kadu ekWMy (C-RAM) fodflr fd;k x;kA vuqla/kku fu’d’kksZa ls tksf[keksa dh ?kVukvksa dh 



x.kuk ds fy, u, ekinaM izkIr gq,A blds vfrfjä] (C-RAM) ekWMy us tksf[ke ?kVukvksa ds 

izHkko dh ykxr ds ewY;kadu dks lafonk jkf”k;ksa ds va”k ds :i esa izLrqr fd;kA  

 blds mijkar] rhu vuqla/kku n`’Vhdks.kksa ds egRoiw.kZ tksf[keksa dh rqyuk dh xbZ] ftlls 

irk pyk fd Hkwr] orZeku] vkSj Hkfo’; dh ifj;kstukvksa ls izkIr xaHkhj tksf[keksa esa dkQh 

lekurk gSA blls tksf[keksa dh “kk”or izd`fr dk Hkh vukoj.k gqvkA blds vykok] tksf[keksa ds 

chp vU;ksU; fuHkZjrk dk fo”ys’k.k 21 lesfdr egRoiw.kZ tksf[keksa dk mi;ksx djrs gq, fd;k 

x;kA blds fy, ØkWl&bEisDV eSfVªDl xq.ku (CIM-MICMAC) vkSj baVjizsfVo LVªDpjy ekWMfyax 

(Interpretive structural modelling) dh rduhdksa dk iz;ksx fd;k x;kA bu fo”ys’k.kksa ls 

ifj;kstuk tksf[keksa ds lapkyu] fuHkZjrk] rFkk lksikuc)rk dh mUur le> izkIr gqbZA bu 

fufj{k.kksa dks dsl LVMh rFkk fo’k;oLrq fo”ys’k.k vuqla/kkuksa ds fu’d’kksZa ds lkFk lesfdr dj 

^ifj;kstukvksa esa tksf[ke izca/ku ds fy, dk;Zuhfrd ;kstuk^ dk fodkl fd;k x;kA  

 rRi”pkr] lHkh rhu n`’Vhdks.kksa vkSj orZeku vuqla/kku lkfgR; ds fu’d’kksZa dk ,dhdj.k 

djds] ih-vkj-,e-,Q- rFkk blds rhu eq[; ?kVd& tksf[ke lwpuk MsVkcsl] tksf[ke jftLVj] 

rFkk tksf[ke mipkj ;kstuk] dks fodflr fd;k x;kA ;gk¡ nks vfrfjä ?kVd& Hks|rk ewY;kadu 

(vulnerability assessment), vkSj udnh izokg (cash flow) ds ifjn`”; fo”ys’k.k ds fy, 

g~;wfjfLVd ekMy dks Hkh fodflr fd;k x;kA bu fodflr ekWMyksa ls fuekZ.k m|ksx esa ih-vkj-

,e-,Q- dk O;kid mi;ksx gksus dk ekxZ iz”kLr gqvkA  

 ih-vkj-,e-,Q- ds vfrfjä ;g 'kks/k izca/k Kku dh eq[; /kkjk esa rhu egRoiw.kZ fl)krksa 

dk ;ksxnku nsrk gSA igyk] tksf[ke izca/ku esa Bsdsnkjksa dh Hkwfedk ds egRo ij bl ckr dk 

izdk”k Mkyk x;k gS fd] Bsdsnkj dh {kerk ij ifj;kstuk dh lQyrk ;k foQyrk fuHkZj djrh 

gSA ifj;kstuk vkSj blds Bsdsnkj nksuksa ds fy, tksf[ke izca/ku ij fopkj fd;k tkuk pkfg,A 

nwljk] tksf[ke ,oa nkoksa ds chp dkj.ko”k laca/k gSA ifj;kstuk esa nkoksa dks vfufer tksf[keksa ds 

izHkko ds fufgrkFkZ ykxr ds :i esa ns[kk tk ldrk gSA bl dkj.ko”k laca/k ls tksf[ke izca/ku 

vkSj nkok izca/ku ds lkfgR; ds ,dhdj.k dks c<+kok feysxkA rhljk] fuekZ.k ifj;kstukvksa ds 

xaHkhj tksf[ke okLro esa “kk”or izd`fr iznf’kZr djrs gSaA blfy, tksf[ke izca/ku <akpk fodflr 

djus ds fy, tksf[keksa dh xaHkhjrk ds lkFk] muds chp ijLij fuHkZjrk ij Hkh fopkj fd;k tkuk 

pkfg,A  



dqy feykdj] ;g “kks/k izca/k] tksf[ke izca/ku esa ,d u;k izfreku vkjaHk djrk gS vkSj vuqla/kku 

fof/k;ksa dks fuekZ.k dh okLrfodrk esa <kyus dh dksf”k”k djrk gSA tksf[ke izca/ku vuqla/kku vkSj 

O;ogkj ds chp varj dks ikVus esa ;g “kks/k izca/k ,d ehy dk iRFkj lkfcr gksxkA 

ccht”kCn& dsl v/;;u (case study) ] nkok izca/ku (claim management)] fo"k;oLrq 

fo”ys’k.k (content analysis) Bsdsnkj {kerk (contractor capablity)] tksf[ke dk fufgrkFkZ 

ykxr] tksf[ke ewY;kadu] tksf[ke izca/ku] tksf[ke izca/ku <kapk] tksf[ke izca/ku ;kstukA  
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